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Introduction

A.

SECTION 1 GENERAL INFORMATION

HOW TO USE THIS MANUAL

1.

GENERAL. The purpose of this handbook
is to give up-to-date care, service, and
repair instructions for Tecumseh's Peer-
less Division products.

By following this handbook, a better, fast-
er, more profitable method of servicing
Peerless products can be attained.

. USE. Usethis handbook with the pertinent

Divisions of the Master Parts Manual.

The Parts List will show the exact parts
for any Peerless unit.

This handbook points out procedures and
methods for the proper repair or adjust-
ment of partsaccording to factory recom-
mendations.

. TABLE OF CONTENTS. Usethe Tableof

Contents whenever you are in doubt as to
where to look for servicing information.

BEFORE REPAIR. Read the section per-
taining to the unit being repaired (usually
4-6 pages or less). Complete understand-
ing of what you will do will eliminate time
consuming errors and rework.

. REPAIR. Disassemble the unit in an or-

derly fashion. Lay disassembled parts out
so that a clear pattern of reassembly is
apparent. Use scribe markson axle hous-
ing, shift lever housings, etc. Be aware
of bevels on gears and how they are posi-
tioned. Give the unitdefinite area relation-
ships, such as down, up, left, right, etc.

By working carefully with units until ex-
perience takes over, good working prac-
tices will become habit.

REASSEMBLY. Everyparthasapurpose.
Try to explain the purpose to yourself as
you put the parts together. The value of
the orderly lay out of parts will be made
clear at this time. Use the Master Parts
Manual, if in doubt as to proper sequence

‘of parts. It can save valuable time later

on by not having to tear the unit down to
find a "built-in" mistake.

Shift Lever Housing

1.

Is there a mark on the housing?

2.

How does the shift lever conform to the
unit? )

Make scribe marks if in doubt as to how
the unit will be re-assembled.

Case and Cover

1.

Do I remove the case from the cover?
On all units except the 2300 and 2400, re-
move the cover from the case.

How do I distinguish the case from the
cover?

The cover has the brake shaft extension,
while the case has the inputshaft and shift
tower as applicable. (Does not apply to
60Q series, in which the case is apparent.)

Thrust Washers and Shafts

Gears

1.

1.

Do I know to which shaft and to which side .
each thrust washer will assemble?

Do I know which end of each shaft goes into
the case or cover?

. Are bevels identified and do I know which

way they face?

The purpose of the bevel on the tooth is to
allow easier meshing of shifting gears.
Therefore, the bevel must fall in the di- -
rection the gear meshes.

The outside gears on a three gear cluster
are near the edges of the case and cover,
therefore meshing must come from away
from the case and cover.

B. PEERLESS UNITS

GENERAL

Peerless makes power transmission ac-
cessories for use in all types of lawn and
garden equipment.

. TRANSAXLES

A combination of familiar parts of a drive
train, the transmission and differential~
axle, inone compactunit. Peerless trans-
axles are of various speeds forward units
with one speed in reverse.

(a) 600 Series. The 600 series units are
considerable different from all other

1-1
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(b) 1200 Series.

1-2

Peerless transaxle series, both in
designand appearance. The 600 series
is a lightweight unit usually used in
riding mower or similar application.
The 600 series has a vertical input
shaft at the top of the case. The case
is aluminum, contributing to a con-
siderable weight saving.

Variations in the series (which deter-
mines the specific model number such
as 603, 6034, 609, etc.) includes:

(1) - Shift lever shape.
(2) Axle lengths.
(3) Axle machining for wheel hub at-
i tachment.
(4) Axle housing variations.
. {5) Size of the brake shaft.

There:may be other slight differences,

- however, these'are présent as a re-
sult of product improvemeaent whichare
not options to an O.E:M, ' (Original
Equipment Manufacturer).

. NOTE: :The transaxles described in
paragraph (0), (c), (d), and (e), below

" are fairly similas in-appearance, but
do have specific recognizable charac-
teristics. All these units have cast
iron bodies  for rugged application,
although the 2300 series only can be
uséd 'in - ground enga.gmg equipment
apphcatmns.

The distinguishing fea-
ture of the 1200 series transaxles is
that' the axle ‘support housings are
pressed from the inside of the case

« and cover, therefore, are not readily

" rémovable until theunit is completely
disassembled. The casing is cast
iron for rugged, long-time wear. The
input shaft extends horizontally
through the case whilethe larger brake
shaft extends through the cover on the
opposite side. The shift lever housing
attaches to the ca.se.

A basic” difference within the 1200
series itself-is that the'input can be
either right or left depending upon
equipment application, therefore, the
case can be either the left hand or
right Hand "half' of the casing, de-
' pending upon the application. This,

* along with the variations listed for the
600 series ( (a) above) determines
the model number ‘within the 1200
series basic type.

(c) 1700 Series: The1700 design closely

... Tollows the 1200 series except that the

* - axle support housings bolt to the case

and cover and are removed prior to
disassembly of the case and cover.

(d) 2000 Series. Theseunits aresimilar
to the 1700 series except that the axle
support housing -contains sealed ball
bearings rathér ‘than bushings. Other
differenices are apparent internally
which will be described in the tear-
down procedure of these units.

(¢)' 2300 Series. Generally similar to
the 2000 séries transaxle. The dis-
tinguishing features are a2 more mas-
sive casing, and a shift opening ma-
chined areathatislarger. The obvious
difference from the standpoint of ap-
plication is that these units are four
speed  forward and will be found on
equipment that can be used for ground
en‘gagé‘ment operations.

REDUCTION GEAR: AND DIFFERENTIAL
UNITS i

GENERAL

These units do not have a transmission

function characteristic of transaxles, but
rather, are units to reduce input speed

" ‘and torque to a suitable axle speed and

.~ torque. The hydrosta.tic units which match

' to'these units perform the transmission

function by the useé of one control lever to
the operator. '

(a) 1300 Series. This unit is the hydro-
' static countérpart of the three-speed
forward units (1200, 1700 and 2000).
It has an aluminum cdsing a.nd pressed

* through axle support housings, char-
acteristic ot' the 1200 series.

The hydrostatic unit is of Eaton, Yale,
Towne manufacture and is not serv1ced
by Tecumseh Service Deilers.

(b) 2400 Series. ‘This series of hydro-
statically driven rgduction_gear and
differential unit ¢an bé ysed in ground
engaging operations such as plowing.
The hydrostatic unit is m'inufa.ctured
by Sundstrand Corp. in LaSalle, Ill.

TRANSMISSIONS

These units as manufactured by Peerless
consist of the shifting mechanism to take
a constant input shaft speed and reduce it
to the desired output speed. The differen-
tial or, axle unit is connected through a
chain drive.

L
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(a) 350 Series. This 3-speed forward,
1-speed reverse transmission has a
cast aluminum casing. It uses the
same shift lever housing forward on
the 600, 1200, 1700, and 2000 series
transaxles. Bronze sintered bushings
are porous, allowing for a lubricant
flow through them.

(b) 400 Series. This unit is like the 350
unit except the caged needle bearings
replace bushings at the input and out-
put shafts.

DIFFERENTIALS

The only self contained differential/axle
unit built by Peerless is the 100 series.
It features hardened axle shafts of various
length and machined for various methods
of hub attachment. The caseis castalumi-
numand the differential gears are sintered
metal. The differential pinis held securely
in place by the four retaining capscrews.
Oilite bushings reduce friction during dif-
ferential operation.

The drive sprocket is part of theunit. De-
pending upon application, it can be in any
of several diameters in size, thus having
a different number of gear teeth.

ANGLE DRIVES

These units are used primarily to change
the direction of power transmission at the
point where the working equipment at-
taches.

They can be assembled for right or left
hand rotation so that they can be used in
various combinations for synchronous op-
eration.

(a) Right Angle Drive. These units con-
sistof input shafts, output shafts, and
the beveled gearing necessary to
change the direction of power trans-
mission at right angles. By position-
ing the drive bevel gear on the input
shaft nearest the input end the opposite
rotation will be attained from that of
switching the beveled gear around to
the side away from the input end of the
shaft.

Casing and bearings are identical.
A cover identifies each unit as being
either a left hand (LH) ora right hand
(RH) right angle drive.

(b) "T" Drives. The "T' driveisessen-
tially the same as the right angle

drive except that the input shait isex-
tended out through the other side of
the case totransmit power in the same
line to additional right angle drivesor
other equipment.

(c) Shafts, Couplings, Pulleys, etc. These
items are part of the total trans-
mission unit and are used to connect
angle drives, and other attachments.
The serrated couplings match serra-
tions on shafts of the angle drives or
on connecting shafts.

C. .IDENTIFICATION OF MODELS

Since acquisition by Tecumseh Products Co.
in1964, all Peerless assemblies have a model
number identification tag, or stamping.

On units containing axles (transaxles, or re-
duction gear and differential units) the iden-
tification should be visible by viewing the
case/cover unit from below and behind as it
is mounted in the driven equipment.

If the area is dirt or oil covered, however,
some cleaning may be necessary. Write down
any numbers found in locations pointed out in

Figure 1-1, then compare witii the Master
Parts Manual Div. 8 index.

For right angle and "T" drives, the identifi-
cation number is stamped into the housing
under the input shaft boss opposite the cover.

On transmissions the identification number is
stamped on the cover back of the output drive
sprocket.

On the 100 series differential, the numberis
stamped either on cast housing diameter or
on the housing end near the axle bushing.

D. TERMS USED

Understanding certain terms is important
since it is the key tounderstanding this man-
ual. Some terms may be of no importance to
all units, but, working with all units, will
show the necessity of having them defined.
These items as defined here, pertain to these
Peerless instructions, and are not to be con-
strued with similar terms in other instruc-
tions, or in general usage if a conflict in
definition arises.

AXLE - The shaft which connects the wheel
or hub to the differential unit and trans-
mits force back to the wheels. Sometimes
axle refers to the differential and axle
combination as in the term TRANSAXLE.

1-3
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RIGHT ANGLE DRIVES

350 SERIES

400 SERIES

100 SERIES

500 SERIES

700 SERIES 1200 SERIES
£ 1400 SERIES

1700 SERIES

2000 SERIES

‘..,, @

SAMPLE

- MODS06 .
O PEERLESS O
3 275 1374

-~

. Individual Serial Number
Manufactured on the 275th Day
Manufactured in 1973

1-4

Early models were not identified with a model number on the unit.
THE MODEL NUMBER WILL BE FOUND ON: A. Metal tag attached to unit as illustrated.
B. Stamped on unit as illustrated.
Figure 1-1. Identification Number Locations 1/74 Litho in U.S.A.

2o



PEERLESS MECHANIC'S HANDBOOK Introduction

AXLE HOUSING (or AXLE SUPPORT) - An

extension of the case and cover to support
the outer ends of the axles. Because the
housing is visible, it is often the best
means of distinguishing the series in
question.

BEVEL (on a gear - different from bevel

gear) - Roundness of the meshing sides of
gear teeth to allow easy shifting. Because
this is about the only allowance made to
make easier shifting, the unit should be
stopped before the shift to keep these spur

The heads of these bolts must be opposite
the output shaft gear (except in the 2400
series). Thisis anearly check tosee that
the unit is being assembled correctly.

DOWEL PIN - Alignment pinused toalign the
case and cover and other partsin a trans-
mission or transaxle. The dowel should
be tapped in to hold the parts in alignment
before tightening the retaining screws.
Failure to install dowel pins first will
usually lead to a unit that binds after
assembly.

gears from getting chewed up.
DUO-TRAK* DIFFERENTIAL(* Trademark -

BEVEL GEAR - A gear with teeth ground on Illinois Tool Works) - A type of differential
a diagonal so that when it meshes with a which increases torque to the tractive
second bevel gear, power is transmitted wheel to keep it turning, however, in sit-
at an angle. If the angle is 90°, the gear uations where differentiation is necessary
is known as a MITER GEAR. (as in turning) the unit acts much like a

regular differential.
BEVEL PINION - The smaller of two meshed

bevel gears in a gear train. EQUIPMENT - The complete assembly built
by a manufacturer, a part of which is the
BRAKE (or BRAKESHAFT) - That shaft on a Peerless unit (riding mower, tractor,
Peerless unit (Transaxles and Transmis- etc.). A check of the equipment manual
sion) to which a braking system may be is recommended prior to servicing the
attached. The shaft is in the gear train Peerless unit.
with the differential to stop it when the
operator "brakes'. It is usually larger in HEAD ASSEMBLY-~A COMPLETE UNIT CON-
diameter than the input shaft due to its TAINING ALL PARTS OF ONE right angle
function of taking shock loads experienced or "T'" drive assembly of a right angle
in braking. drive system. The head assembly is per-

manently lubricated and sealed.
CASE - That part of the unit "casing half"

which contains the shift lever and input IDENTIFICATION NUMBER - See MODEL
shaft openings. The other "half" is the NUMBER.
COVER because the re-assembly must be
done into one or the other depending upon IDLER - A gearused inagear train totrans-
the series. fer motion or direction. The gear rotates
independently of shaft upon which it is
CHAMFER - Diagonal milling at the corners located.
of gear teeth to remove sharp edges. The
usual reason for chamfer to eliminate the INPUT or INPUT SHAFT - That part of a
possibility of hardened gears chewing soft- Peerless unit which is always connected
er metal. to the drive. Its rotational speed is de-
pendent on the driving mechanism. All
COUPLING - A sleeve to connect two serrated parts of the input system are always in
shafts in the same axial plane. Used in mesh with input shaft and turn whenever
right angle drive systems or in connecting it turns.
the hydrostatic drive to the input shaft on
2400 series transaxles. : LIMITED SLIP DIFFERENTIAL - See DUO-

TRAK* DIFFERENTIAL.
COVER - That part of the unit ""casing half"
which contains the brake shaft opening
(except the 600 series in which all openings
are in the CASE as described in CASE -
above). The case and the cover switch e
sides depending upon whether the trans-
axle is right or left hand drive.

MITER GEAR - One of a pair of interchange~
able bevel gears with axles at right an-
gles. Since all bevel gears are miter
gears in Peerless units, the terms can
be the same.

DIFFERENTIAL GEAR BOLTS - Through MODEL NUMBER - The identifying number
bolts holding the differential parts together. of a Peerless unit which will permit selec-

1-5
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tion of the proper parts torepair thatunit.
See paragraph 1 C for locations of the
model number.

OIL SEAL DOUBLE LIP - An oil seal with
two: sea.lmg surfaces to prevent entrance
of foreign matter; and leakage of lubricant.

OIL SEAL, QUAD RING - A seal with two ex-
*-ternal and two internal sealing lips. Used
.in the shifter housmg

OIL SEAL, SINGLE LIP - An oil seal with
aone sea.hng surface to either prevent en-
trance of foreign matter or prevent leak-
age of lubricant.

OUTPUT, or OUTPUT SHAPT - On & trans-

axle, that shaft that contains the output

pinion which is in direct mesh with and

drives the differential. In a transmission,

the exposed shaft which contains the

sprocket for driving the axles. The out-

- put'shaft is driven by the large OUTPUT
: GEAR :

OUTPUT SHAFT GEAR - The importance of
defining this gear here is.to point out that
it must be opposite the differential bolts

- - in Peerlessunits (except the 2400 series).
The cutput géar assembles into transaxle
cover..

'PEERLESS UNIT or UNITS - THE COM-

PLETE PEERLESS assembly which is part
of the EQUIPMENT. The Peerless unit is
that assembly being described.

REDUC’I‘ION GEAR ‘AND DIFFERENTIAL
UNIT - A PEERLESS unit that reduces a
high RPM input speed to 4 suitable axle
speed without use of atransimission. Since
there is a single gear train, there is a
single input speed to output speed ratio,
however, axle speeds are in.fmlte, depend-
ing upon input speed.

.REVERSE IDLER -~ A gea.r added to the gear

train so that in mesh, it reverses the di-
rection of all gears driven after it. Its
number of teeth also affects the reverse
gear ratio. The center gear of the three
gear cluster always is in mesh with the
REVERSE IDLER and the large shifter
gear always shifts into it. :

RIGHT ANGLE DRIVE Intercha.ngeable with
HEAD ASSEMBLY. The major operating
parts are a pair of miter gears. A sys-
tem consists of other right angle or "T'
drive head a.ssembhes and connecting
ha.rdwa.re.

SEAL - A mechanism which stops leakage.

"It can be a rubber ring, as an "O" ring or

"quad" ring, a sealing’type ball bearing,

* or most commonly,  a rubber-like sealing
‘Surface encased in a metal form.

SEAL RETAINER - Found onsome models of
transaxles and on right angle drives. The
center of the retainer is bored to the size
of the outer diametér of ‘the seal. On
transaxles-the retainer acts to position the
differential. In the casing on right angle
drives, it acts as the end cap of the case
and is secured with four capscrews.

SPROCKET - Ageared wheel designed toturn
a link chain drive. - Variois numbers of
teeth (hence, sprocket dianieter) are avail-
a.ble to cha.nge output ra.t1os.

SPUR GEAR A gear having the shaft bore
and teeth in a parallel plane. A rugged,
economical gear.

SHIFT LEVER - The lever by which the oper-

ator manually changes the shifter gears to

" vary reduction speed-ratios in the trans- .

-mission. The conflgura.tmn of the lever is

“ Yatiable and is often the redson for a unit
being a particular model.

SHIFTER FORK - A miachanical arm which
moves on rod to position' the shifter gear
at an exact spot axially along the shifter
shaft.

SHIFTER GEAR, LARGE - Thi§ gear trans-
mits 1st (low) and reverse. (1st, 2nd and
reversein 4-speed units) gear ratio force
to the output shaft. It is beveled on both

_ sides. ‘

SHIFTER GEAR, SMALL - This gear trans-

“mits 2nd and 3rd (3rd and 4th ina 4-speed

unit) gear ratio force to the output shaft.

It can have two different tocth diameters

and be beveled on the outside of each, or

it can have a beveled spline to engage 3rd
(or 4th) gear through a splined shaft.

SHIFI‘ER HOUSING -. The housmg which re-

tains the shift lever and when installed on
the transmission case, both the lever in
a definite position relat1ve to. the shifter
forks. The housing should be scribe
marked upon removal to insure that it is
re-installed so that the shift lever is in
thr proper configuration.

SHIFTER ROD - One of two similar smooth
rods of equal length with grooves which
match the fork position to meshed posi-
tions of the shifter gears and gears of the
three gear cluster. Each rod has a snap
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ring to act as a fork stop, but can also be PEERLESS LUBRICATION
used todetermine how the fork is assembl- MODEL NO. QUANTITY
ed to it. 12::: — 1-/2 Pints Oul
SHIFTER SHAFT - A splined shaft which il
- meshes with the internal splines of the LESTIN
shifter gears, to transmit forceto the out- - 104 : 2Pumis O
put shaft gear. ' 1342
1216
SHIFTER STOP - A stamped metal plate which i1
separates the shifter forks. The stop has o
a notch cut in it which corresponds to the 1212 2:3/4 Puns Ot
neutral position on the shifter forks and 1215
rod. The shifter lever must return the e
engaged fork back to neutral before it can 1208
cross to actuate the other fork. 1208 3 Punts O
1213
"7 DRIVE - A right angle drive with an input 128
shaft extending thru the case to transmit o 1300 Series 1aos 2 Provs O
power axially in a second direction to the 2 1313 e
right angle output. On "T" drive with dis- g s
similar input and out end of the input shaft, = s
care must be taken to insure that the parts - 1o 2344 Punty OW
do not run inreverse when re-assembled. o
: 1310
THREE GEAR CLUSTER - A 3 gear assembly i 2
in mesh with the input shaft. The gears 1400 Series 2Pims 00
are of different sizes to change in gear e - LT
ratios when meshing with the two 2300 Senes Al Models T 4T o
shifter gears. 2
*2306-A
THRUST RACE - A thrust washer in which e
the outer edge is cupped tc fit the outer i
diameter of a thrust bearing. This fit e 3 Puous O
positions the thrust race concentric with 22
the axle diameter. It further acts asa 23z
thrust washer. 23
233
THRUST WASHER - A flat polished surface e = —
separating metals of different hardness. [ 12500 Series
It alsoacts as a spacer between shaftsand 350 Series 12 O¢ Greme
the case and cover. g2 | oo - O
23 201A 304 Pint Ol
TRANSMISSION - A system of varying sized TE e oo
gears in a case, some of which can be Al Moders 01 Grewse
slid along a shaftto vary gear ratio in the ug Spee !
gear train, The net effect is to change zz Rytteed !
speeds to the rear wheel according to the = “3003 30z Grease
type of work being done. 3 3028 ,
*3035 |
@ |
UNIT - See PEERLESS UNIT. = !
E ANl Models 10z Grease ‘
Z |
E. LUBRICATION CHART < |
Check the Peerless unit model number before %ﬁ 20asem 20t G
filling with lubricant. There may be a dif- ’g‘::
ference in the quantity recommended. This gﬁ
isdictated by the design of the vehicleand the g5

NO
0IL OR GREASE INDICATES
ition of the Peerless unit in it e M
position of the Peerless unit in it. A LRS00

1See Mechanic s Manual lor quantity and type of lubreant

Litho in U.S. A, _ Revised 4/75 1-7
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F. GENERAL SERVICE PROCEDURES

‘1.
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Introduction

The following service procedures should be
understood and practiced whenever service
must be performed ona Peerless unit. Know=
ing time and will allow a constant check on
repair status and thoroughness.

Before removal of unit from equlpment look
for:

(a) Lioose drive belts.

(b) Improperly adjusted or badly worn clutch.

(c) Loose or lost set screws and/or sheared
keys in drive and driven pulleys.

(d) Oil saturated drive belts and clutches.

(e) Bad operating habits, suchas clutch riding.

(f) Oil leaks. If found, refer to 1-B.

(g) Any trouble, which mlcht be pointed up by
operating the umt and equipment, IF POS-
-SIBLE.

Removal of the Peerless unit from the equip=
ment:

(a) Jack up equipment so that transaxleis ac-
cessible. TUse wood blocks to prevent
equipment movement. “Do not use bricks,
-cement, or cinder blocks.

(b) Visually inspect Peerless unit for oil leaks,
cracked housing,.. binding or rubbing of
parts, or other symptoms of malfunction.

(c) Usea jack under the Peerless unit to sup-
port ‘its weight when attachments are re-
moved.

(d)Remove wheels, drive belts, pulleys,
chains and other associated equipment
from Peerless unit. Beaware of position~
ing of parts. Secribe mark, if in doubt, as
to ability to re-assemble parts qulckly

(e) If shifter lever will interfere with unit in
any way, remove it before unitis removed.

- (f) Remove attaching hardware holding Peer-

lessunit to equipment at case, cover, axle
supports, shifter, or by other means. -

(g)With Peerless unit free and supported,
remove it from the areéa of the equ1pment
to the work bench.

Preparing for dis-assembly:

(a) Visually inspect for evidence of oil seep-
age, tampering, misalignment, freedom
of rotating shafts, etc.

(b) Clean unit thoroughly of dirt, oil, debris.

(c) Remove shift housing and dram 011 from
unit. Observe oil tosee if metal particles
are present.

(d) Check axle shafts carefully for smooth-
ness. Use a stone or suitable hard abra-
sive to rub down high spots and eliminate

rust or pa.mt.
(e) Check model number at approprla.te spot.

It is advisable to have the exploded parts

7 view handy.' ) . .
(f) Have seal sleeves, dr1ver tools, shop
clothes and informational materlal at hand.

G. OIL LEAKS SEAL and GASKET SERVICE

Peerless u.mts contain various stylés and sizes of
oil seals. The functionof any oil seal can'be:

1. To seal inward (single lip) to prevent lu-
~‘bricant leaks. .

2. To seal outward (single lip) to prevent
lubricant leaks.

3. To)sea.l both inward and outward (double
lip). ‘

Some sedls,are ‘spring loaded. Thatis, a spring
creates a pos1t1ve light compréssing action to in-
surethat the seal lip will make 100% contdct around
the shaft. All Peerless sedls, seal on theinner
diamster. SRRt ‘

1. Other. than leaking seals;: gaskets ;and 'O .

rings,. leakage.can occur.due to a cracked
‘case or cover, flats on sha.fts, porosity
(rarely, if ever) and worn bushings and
"'shafts. a o

2. Single lip inward sealing can be salva.ged by
** use of the proper seal 'protector when pull-
ing the seal over a shaft. Outward. sealing
'seal (both' single and double lip) must be re-
‘placed 'since there.is’no assurance that the
initial sealing surface can be protected.

3. If you can't protect the sealing lip, replace
the entire: seal. The cost of the sealis small
in compa.nson to a return repa1r due to re-
‘use for seals.

4.  Check seals for cracks, scuffs, cuts, and
distortion. Check seal areas for evidence of
oil leak both at sealing surface and between
imetal-to-metal contact surface a.reas.

5. Some seals have a "Redlcoat" seala.nt ap-
plied; while otliers .may needa thin coat of
this or a similar sealant.

6. The surface over which the seal lips must
slide must be free of all cuts, scratches,
high spots, or rust. The shafts should be
smooth, shiny, and a thin film of light oil
a.pphed. Sleeves shouldbé used to clear key-
ways, splines, or other sharp edges ma-
chined into shafts.
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H. TORQUE VALUES — TROUBLE SHOOTING

1. All torque values must be applied. The torque value for
any fastener will be found in the assembly instruction
where that fastener is used. .
Differential Bolts 7 lbs. ft. (ref. 6-6)
“T** Drive Bolt 8-11 1bs. ft.
“T** Drive Cover Screw 20-24 1bs. in.

2. Overtightening — Can strip threads, compress the gasket

excessively, possibly causing binding.

Cross tightening sequence to half the torque then’
finally to full torque value.

Undertightening — Oil leakage, loosening of attaching
parts, possible shifting of the internal part causing
complete failure.

Since all bolts are readily accessible there is no reason
that a torque wrench cannot be used for all bolt and
screw tightening. To use guess or chance, any of the
previous can result:

TORQUE VALUE
PART AFFECTED IN-LBS FT-LBS
Bolt 5/16-18 (Housing) 100 Series 19-22
Nut 5/16-18 (Housing) 100 Series 10-13
Bolt 1/4-20 (Case to Cover) 200 Series 90-110
Bolt 1/4-20 (Case to Cover) 350 Series 90-110
Bolt 1/4-20 (Shift Lever Housing) 350 Series : 84-108
Bolt 1/4-20 (Case to Cover) 400 Series 90-110
Bolt 1/4-20 (Shift Lever Housing) 400 Series 84-108
Bolt 1/4-20 (Case to Cover) 500 Series 90-110
Bolt 1/4-20 (Brake-Dise) 500 Series 90-110
Bolt 5/16-24 (Shifter Rod) 500 Series ' 13-15
Bolt 1/4-20 (Case to Cover) 600 Series 84-108 PR
Bolt 5/16-18 (Axle Support Housing) 600 Series 156-180 - S
Bolt 1/4-20 (Shift Lever Housing) 600 Series 84-108 S
Bolt 1/4-20 (Brake-Disc) 600 Series = 7-9
Bolt 1/4-20 (Case to Cover) 1200 Series EE 8-10
Bolt 1/4-20 (Shift Lever Housing) 1200 Series 84-108 -
Bolt 1/4-20 (Differential) 1200 Series 7-10
Bolt 1/4-20 (Case to Cover) 1300 Series 90-110
Bolt 1/4-20 (Differential) 1300 Series . 7-10
Bolt 1/4-20 (Case to Cover) 1400 Series 8-10
Bolt 1/4-20 (Shift Lever Housing) 1400 Series » 84-108
Bolt 1/4-20 (Differential) 1400 Series 7-10
Bolt 1/4-20 (Case to Cover) 1700 & 2000 Series 8-10
Bolt 1/4-20 (Shift Lever Housing) 1700 & 2000 Series 7-10
Bolt 5/16-18 (Axle Support Housing) 1700 & 2000 Series 13
Bolt 1/4-20 (Differential) 1700 & 2000 Series 7-10
olt 1/4-20 (Case to Cover) 2300 Series 8-10

Bolt 1/4-20 (Shift Lever Housing) 2300 Series 8-10
Bolt 5/16-18 (Axle Support Housing) 2300 Series 15-18
Bolt 1/4-20 (Differential) 2300 Series 7-10
Boit 3/8-16 (Axle Support Housing) 2300 Series 20-26
Bolt 1/4-20 (Case to Cover) 2400 Series 8-10
Bolt 1/4-20 (Axle Support Housing) 2400 Series 8-10
Bolt 1/4-20 (Differential) 2400 Series 7-10
Bolt 5/16-18 (Case to Cover) 2500 Series 15-18
Bolt 3/8-16 (Differential) 2500 Series 35-40
Bolt 1/2-13 (Axle Support Housing) 2500 Series 60-65
Screws No. 10-24 (Cover) R.A.D. 20-24
Bolts 1/4-20 (Retainer Cap) R.A.D. 90-110
CAUSE | REMEDY
UNIT CANNOT BE SHIFTED (OR DIFFICULT TO SHIFT)
Gears improperly installed. Review positioning of gearing.
Forks and Rod assembly incorrectly installed. Remove assembly. Recheck and correctly position parts.
Axle Housing not installed or not tightened. Seal retainers are not properly seated. Tighten axle housing bolts.
Same items covered under heading,
“ Axles Cannot be Turned (Same Direction) Review remedy listed.
While Unit in Neutral Gear”.

Determine if finger of shifting lever is correct
Shifting lever improperly positioned. for the unit and correctly installed. Check to

make sure shilt lever housing has required gasket.

Check to determine if alignment marks are on
Shift lever housing misaligned to case. unit and that they are correctly positioned. Also,

determine if bend on shaft is in correct position.

Litho in U.S.A. 4/73
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‘CAUSE

i

REMEDY

SHIFT) (Continued)

UNIT CANNOT BE SHIFTED (OR DIFFICULT T6

[N ¥

Parts missing.

Install missing parts.

'Equipment clutch not disengaging.

.| Adjust clutch éccording to equipment. instructions.

Shifter stop assembled backwards.

Check to determine that noteh in STOP

aligns with shifter
forks in NEUTRAL position. .

' Chamfer on shift gears on wrong side.

- gear cluster, small gear and medium

| Check to determine that bevels on shifter gears are cor-

rect (fork flanges should be toward each other). On 3
gear chamfers go
down toward big gear. ’

"UNIT IS NOISY

" Gearing overly noisy - chatter, etc.

Check lubrication is at proper content.

~ Metallic pieces and/or other foreign objects
in unit. _ o

Check for and remove

bits of broken metal, loose wash-
ers, ete., : : S

Worn gears. ’

Remove and replace with new gears. R

Worn bearings - mainly input shaft ball. ..
bearing. ) -

--Replace- bea.ring.

| UNIT JuMPS QUT OF GEAR

Shiiting lever i@properly assembled in hdusing.

Disasseinble shifting lever and determirne if properly.
a‘ssemble‘d. . ‘ Ll

_Teeth of gears are worn beyond tolerances.

Check gears. Replace worn gears.

Spring in shifter fork weak or broken.

Replace 'Spring.

Atvtachihg‘ screﬁvs for shift lever and housing
assembly not properly torqued.

| Toréiﬁe screws to 10 lbs. ft.

Shift lever bent and hitting unit frame.

‘Replace shift lever, -

Shift rod grooves worn.

i

Replace shift rods. L . ¥

Shift rod of improper length or grooving in-
stalled. - - - S e

éheck rod length. Replace rod with correct part.

Consta.nt mesh gears improperly installed on
counter shaft. - )

Reposition gears.

AXLES CANNOT BE TURNED (SAME DIR.ECTION) WiTH UNIT IN N'EUTRAL GEAR

Axle housing not installed {or not tightened).

‘housing bolts.

Seal retainers are not properly seated. Tighten axlé

Burrs on gearing.

Remove géar and hone with a stone.

Parts 'rn‘is_sing.

Install missing bp,a.r,ts.

Broketi shifter stop allowing unit to be shifted
into two speeds at the same time. ‘

Replace snap rings on shift rod out of groove.

(Continued on next page. )
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CAUSE

REMEDY

AXLES CANNOT BE TURNED (SAME DIRECTION)

WITH UNIT IN NEUTRAL GEAR (Continued)

Thrust washers in wrong position.

Recheck thrust washer and reposition, if wrong.

Bearings not pressed in deep enough.

Use the proper bearing tool to seat the bearing.

Improper fit of case to cover.

Recheck positioning of thrust washers. A misplacement
or omission of washer can cause binding.

Dowel pins not installed.

Install dowel pins.

Gears improperly installed.

Check unit for correct assembly of parts.

Input shaft not properly installed.

Input shaft spline must be fitted into gear and must be
tapped completely into the case.

Differential installed improperly.

Re-check positioning of bolts in differential - must be
opposite output shaft gear (except 2400).

Seal retainers improperly positioned.

Determine seals are correctly installed.

UNIT DOES NOT DRIVE

Differential bevel gears broken. Replace.
3 gear cluster counter shaft key sheared in Replace.
Model 600, 350 and 400. )
Stripped teeth on gears. Replace.
Keys sheared in drive pulleys. Replace.
Broken input gear. Replace.

I. TESTING

The absence of bindingand oil leakage are the best
indications that the unit has been properly reassem-
bled. Though other, more elaborate, tests can be
done, this would be the perogative of the servicing
agency, since the following checks are considered
adequate.

With the shift forks in neutral, rotate both
axle ends in the same direction. They should
turn smoothly although a little effort may be
necessary. The brake shaft should rotate
whenever the axles turn together, but in
neutral, the input shaft should not turn.

By moving any shifter gear into mesh, a
greater drag should be felt on the axles on
both the input and brakeshaft should turn.

To ease in turning of the various shafts, in-
sert a tool (such as a punch or a socket head
screw key) into the keyway, however, do not
force if the shaft is binding.

Reason for unit binding:
. Reused or lack of gasket.
2. 0il seal retainers installed backward.
3. Mis-installed thrust washers.
4. Differential installed backward.
5. Mis-assembly of shifting parts.
6. Mis-placement of spacers.
7. Foreign matter blocking gear teeth
mesh
8. Shifter stop installed backwards.
9. Input shaft not completely in case.
10. Mis-alignment of case and cover. Align
with dowels before . tightening cap
screws.
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SECTION 2 TRANSMISSIONS '

SHIFT LEVER HOUSING

7 CAUTION
Ay DECLUTCHING IS REQUIRED WHEN SHIFTING TO
AVOID GEAR CLASHING AND DAMAGE.
SNAP RING *
INPUT SHAFT
—‘— A. GENERAL
BRAKE SHAFT
(OPTIONAL) The Model 350 and 400 series transmission are
basically the same. The major difference is
that the 350 series has bronze bushings and the
Figure 2-1 Transmission Bottom View 400 series has needle bearings. The trans-
mission may have a brake shaft if the application
VEHICLE FRONT requires a transmission brake. The model
number is stamped on the cover. Figure 2-4.
3 R B. TRANSMISSION DISASSEMBLY
VEHICLE ' VEHICLE 1. Cléa.n the outside surface of the transmission.
LEFT SIDE N RIGHT SIDE Position shift fork in neutral position (Figure
2-2). Remove screws (3) holding shift lever
and shift lever housing. Remove shift lever

housing. For repair of shift lever assembly,
2 'I . see SECTION 10.

VERTICAL INPUT SHAFT -
350 and 400 SERIES TRANSMISSIONS

( Figure 2-2 Shift Pattern

2. If a brake shaft is on the unit, remove snap

BRAKE SHAFT ring from shaft. Cleanshaft of dirt or burrs.

SNAP RING
e e

Figure 2-3 Removing Brake Shaft Snap Ring.
SHIFT LEVER SCREWS (3)

3. Remove snap ring holding sprocket to the
output shaft and remove sprocket. Clean
shaft of dirt and burrs.

4, Remove two dowel pins by tapping out with
metal punch. Remove cover screws (8).

NOTE: Wipe grease from parts as they are
removed.

Figure 2-4 Transmission Side View

Litho in U.S.A. 6/73 2-1
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COVER SEAL PROTECTOR #570182

AP RING

INPUT SHAFT

Flgure 2-5 Seal Sleeve #670182 .

REVERSE IDLER GEAR SPACER " SHIFTER FORKS
AND SHAFT ' :

ROD

SHIFTER
SHAFT

THRUST

SHIFTER

- WASHER
SHIFTER SHAFT
SHIFTING GEARS | BEVEL GEAR
INPUT SHAFT BEVEL GEAR
Figure 2-6
SHIFTER ROD SHIFTER FORK
SHIFTER ROD e S
SHIFTER
== STOP
‘5f4 =
SHIFTER SHAFT -
v BEVEL SHIFTER GEAR
BEVEL GEAR SPLINES BE_VEL
Figure 2-7 Shifter Mechanism
LONG KEYWAY ,SHORT
KEYWAY
OUTPUT END )
l : ,A—LARGE GEAR
| =
i ]
SMALL
GEAR
. L BRAKE END -
MEDIUM GEAR (When Applicable)

BEVEL

Figure 2-8 Cluster Gear and Shaft-

'

2-2
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5. Prior to lifting off" the. cover, install seal

protector 670182 to protect seal for output. .

shaft on units having it. Remoye cover and
discard gasket:

6 Remove reverse idler gear, shaft, and

. spacer. Install gear with bevel out toward
. spacer, .

7. Remove shift fork, gears and shaft assem-
blies. Grasp shifter forks, gears and shaft
and raise up while tapping shifter shaft bevel
gear with handle of hammer to separate from
shaft splines. If no service is required, put

- unit aside for easy reassembly. To repair
' unit, refer to SECTION 10. : '

8. Remove cluster gears and shaft. To separate
' gears, remove outer gears first, then slide

off middle gear and key. * For replacement, -

note that the larger gear belongs on the short
keyway opposite the output end of the shaft.
Note the bevel edge position of the gears.’
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THRUST WASHERS

SHIFTER SHAFT

BEVEL GEAR
THRUST BEARING
Figure 2-9
SNAP RING
OIL SEAL METAL CASING INPUT SHAFT

Figure 2-10 Removing Input Shaft Oil Seal
(400 Series Only)

INPUT SHAFT
SNAP RING B\ WASHER
l
rgﬁﬁ % ____—CASE
= :\ PRESS IN
g % g FLUSH WITH
.780 = " CASTING
785 X
/ o BEARING

THRUST WASHER \ {400 SERIES ONLY)

Figure 2-11

THRUST WASHER THRUST BEARING

_»

g—lNPUT SHAFT
AND BEVEL GEAR

350 SERIES TRANSMISSIONS 400 SERIES TRANSMISSIONS

Figure 2-12 Input Shaft (Cutaway View)

9. Remove the shifter shaft bevel gear, and the
thrust bearing and washers.

10. To remove the input shaft oil seal in the 400
series, use metal screws to puncture the seal
casing and lift out seal. Seal must be re-
placed. Clean the input shaft of scratches
and sharp edges. Remove the snap rings and
thrust washer and press or tap the input shaft
into the case. A thrust washer (Model 350)
or a thrust washer and a thrust bearing
(Model 400) should be on the shaft:

C. INSPECTION AND REPAIR

Examine all parts. Check gears for worn or
chipped teeth and splines. Check shaft for wear
or scratches and conditionof snap ringgrooves,
splines and keyways. Examine case and cover
for cracks and stripped thread condition. To
replace bearing or bushing, refer to SECTION 11.
To replace input shaft bearings, drive out bear-
ings using bearing driver 670207. Inside bearing
protrudes above the casting. See Figure 2-11
for installation dimensions.

D. ASSEMBLY
1. Install and secure the input shaft. Refer to

Figure 2-12 for arrangement of parts depend-
ing upon series being repaired.

2-3
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BUSHING (350 SERIES) SHIFTER SHAFT

THRUST BEARING (400 SERIES) B_EYEL GEAR
WASHER; - ” . 2. ‘Install cluster gears and shaft with a thrust
g v washer between the large gear and case. The
i SHIFTER GEAR small and middle gear bevel faces down, the
i st & 2nd large gea.r bevel faces up.
T ' f :
m : SHIFTER GEAR ‘3. Install the shifter bevel gear. For 400 series,
3d &R be sure thrust washers and bearings are be-
tween gear and case. Ahgn the gear-with the
B p 1 center of the hole
THRUST 4, Install the shift mechamsm(F1gure 2-7). Try
SNAP RING WASHER to align the gear and shaft splines before in-
BUSHING (350 SERIES) serting the shaft. To do so, visualize the
BEARING (400) SERIES) __ shifter mechanism in position and note the
Figure 2-13 Transmission Sectional View position of one spline. = Position a spline on
(350 Shown) the gear so that its relationship is the same.

Carefully guide the shifter shaft through the
Eo ‘ ) gear, disturbing the gear and thrust washers
as little as possible. The shifter mechanism
must be held firmly to keepparts from chang-
ing position so that they appear as in
Figure 2-13. Install shifter stop.

5. Install reverse idler shaft, gear and spacer.
Install gear with bevel out toward spacer.

6. Insta.ll washers on the cluster gear and shifter
" shafts. Coat 12 oz. of E, P, Lithium grease
‘ ‘around gearing if unit-uses grease. (See
NEUTRAL POSITION chart SECTION 1, Paragraph E.)

Figure 2-14 7. Install gasket to case.
8. Install cover to case and secure by cross-
tightening eight capscrews to 90-110 in. lbs.
If cover does not close, use needle-nosed
pliers to reposition shifter components until
cover seats. Do not force cover on.

: ‘ 9. ‘Install oil seals on 400 series. Use oil seal
! ‘ . sleeve #670143 and oil seal driver #670203 on

the brakeshaft oil seals. Use oil seal sleeve
#870102 and oil seal driver #670209 on the

input shaft oil seal.

10. Install new gasket, - shift lever and housing
with three socket head cap screws.

11. Install sprocket and snapring on output shaft.

12. Turn input shaft to check for binding. Check
for correct shifting pattern.

E. TESTING UNITS
1..With the unit in neutral, turn the output

sprocket. The input shaft should not turn.
With unit in any gear, input shaft turns.

2-4
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SECTION 2-1 TRANSMISSIONS (200 SERIES)

A. OPERATION

HOLES 1. The input shaft (7) idles through the two
NEUTRAL&
and thrust washers (13). The input shaft (7)

NOTE: Numbers in parentheses refer to Figure 2-17.
SHIFT
LOW 1.190:1 LEVER MOUNTING
gears (5) and (6) held in position by the
bushing (2) flanges, a shouldered key (12),
HIGH .840:T— ’f I however, turns the shifter lug (9) splined to
:\ _— the shaft by the shouldered key (12).
[ ™\ MODEL
S NUMBER 2

. With the lug (9) centered on the key (12),
the unit is in neutral, since neither of the
21 tooth nor 25 tooth gears is rotating.

3. I the shifter lever (4) is moved to LOW
position, rotating its rod and fork to the
left, the fork engaged in the lug (9) moves
left along the shaft (7) sothat its lugs engage

L lugs in the 21 tooth gear (5). Thereisa
L reduction in speed through the 25 tooth (6)
\j@ﬁ CASE gear to the axle (8).

4, By rotating the shifter rod and fork (4) (HIGH)
so that the lug (9) goes right along the shaft
(7) to engage the 25 tooth gear. (6),. there is
a speed increase through thedriven 21 tooth
Figure 2-15. Model 200 Transmission gear (5) to the axle (8).

B. REMOVAL

1. When removing the transmission from the
equipment loosen the mounting bolts to re-
lieve pressure on the belt or link chain.

2. Clean the outside of the unit. Grind off
any high spots on the axle. Clean off any
rust, corrosion, or paint which will bind

DRIVEN parts during disassembly.

3. Remove any- attached parts as pulleys or
sprockets.

4. Note the unit identification number on the
case.

C. DISASSEMBLY

1. Remove the capscrews retaining the housing
halves together. Lift the case from the
cover while pressing on the axle and input
shafts to keep those parts remaining with
the cover.

2. Clean excess grease from the cover and
from around the transmission internal parts.

3. Lift out the axle and gears. Note that the
axle extension from the gears is of different

length.

Figure 2-16. Case Removed
4. Remove the input shaft, drive lugand gears;,
and shifter shaft as a unit; then separate
parts. )

REVISED 17/69 LITHO IN U.S. A. 2-5



670210. Use sizing ball and driver 670212.

D. INSPECTION AND REPAIR

4,

Replace axle ends with worn grooves.
Replace gé.a.rs with worn teeth or lugs.

Replace snap rings, thrust washers and
gaskets. ' .

Replace case and cover if cracked, or with
stripped thread. Replace worh bushings.

E. ASSEMBLY

1.

Position snap rings and keys on axle. In-
stall 25 tooth gear to the short side of the

axle and one 21 tooth gear to the longer

side.

200 Series __PEERLESS MECHANIC’'S HANDBOOK
5. Degrease all parts. 2. Smear E. P. Lithium grease around the
bushings in the case and cover,
8. Check keys and keyways for wear," galling, ‘
or breaks. 3. Press the shouldered key into the large
c " : g keyway on input shaft; then slide the shifter
7. To remove and install -bushings, use tool

lug onto the shaft over the key.

i

. Position a thrust washer on each side of the

key.

Install the remaining 21 tooth gear on the
woodruff keyway side of the shaft and the
25 tooth gear on the smooth side of the
shaft.

. Hold the iriput shaft so that the other parts

stay in their correct position.

Fit the shifter forks over the“flange of the
shifter lug.

Install the assembly into the unit cover so
that the exposed woodruff key slot goes
through the upper bushing and the shifter
rod lays in its recesses at the top and boi-
tom of the cover.

-

LEGEND

1. Case Half' 8. Axle (Cutput)
2. Bushing Shaft
3. Cover Half 9. Shifter Lug
4, Shifter Rod, Fork, - 10. Gasket

and Lever 11. Snap Ring
5. 21 Tooth Gear 12, Shouldered Key
6. 25 Tooth Gear 13. Thrust Washer
7. Input Shaft 14, Woodruff Key

Figure 2-17. Sectional View of Model 200

2-6 LITHO IN U.S. A. REVISED 7/69
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200 Series

10.

11,

12,

1.

REVISED 17,/69

. Insert the short axle extension through the

lower bushing on the cover.

Smear 2 oz. of Molybdenum Disulphide
E.P. Lithium grease in the cover around
the gears and shafts.

Position the new gasket on the cover and
install the case onto the axle and input shaft
until it contacts the gasket.

Install four self-tapping 1/4-20 x 3/4 cap
screws to secure the case and cover and
torque to 90-110 lbs. in.

. INSTALLATION

Install the woodruff key and sprocket or
pulley on the input shaft. :

2. Loosely position the unit in place on the '
equipment with the mounting bolts.

3. Install the chainor belt and align the parts,
then tighten mounting screws.

4, Performall other re-assembly steps called
outin the equipment mechanics instructions.

' G. TESTING

1. Turn input and output shafts to insure that
they are free from binding.

2. Shift the shifter lever to LOW, then turn
input shaft; output should turn slowly.

3. Shift the shifter lever to HIGH, then turn
input shaft; output should turn faster.

4. Check for seal around gasket surfaces.

LITHO IN U.S. A,
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SECTION 2-2 TRANSMISSIONS ( 500 SERIES )

~+NEUTRAL START
 PROVISION

QUTPUT
SPROCKET

smm‘g\/b

PATTERN
(o)

E .
ROTO-SHIFT

NEUTRAL
START
SWITCH

OUTPUT

DISC BRAKE SPROCKET

Figure 2-19

SPRING

SETSCREW _ETZ:L H

INDEX BALL

CASE

Figure 2-20

TO AVOID PREMATURE TRANSMISSION FAILURE
DECLUTCHING .IS. REQUIRED WHEN SHIFTING FROM
NEUTRAL:TO FIRST OR -REVERSE, FROM ANY FOR-
WARD TO REVERSE GEAR, FROM REVERSE TO ANY
FORWARD GEAR OR WHEN OPERATING EQUIPMENT
ON A HILL OR UNDER HEAVY LOAD. -

A. GENERAL

The model 500 series transmission is the first off”

the “Roto-Shift” variety to be produced by the'
Peerless Gear Division of Tecumseh Products
Company. Capable of delivering:3, 4 or 5
speeds, depending on equipment manufacturer’s
-specifications, the “500” will adapt itself to any
conventional riding mowes; lawn tractor or rear
engine riding mower. Figure 2-18 is a 4 speed
forward, 1 reverse with neutral start provision.
Options available on the 500 include right or
left hand output and disc brake. See Figures
2-18 and 2-19.

Note: Due to the many variations of equipment
braking systems, adjustments and repair to<_
these components & linkages are not to be
considered warranty.

B. DISASSEMBLY (

1. Clean outside surface of transmission. Posi-
tion shift lever in neutral position as indicated
by shift pattern. Remove shift lever. If in-
stalled, remove neutral start switch. See Fig-
ures 2-18 and 2-19.

2. Remove setscrew, spring and index ball from
transmission cover. See Figure 2-20.

3. Remove six cap screws that maintain cover
to case. Remove cover. See Figure 2-18.

6/73 Litho'in U.S.A.
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PEERLESS MECHANIC'S HANDBOOK 500 SERIES

SHIFTER ASSEMBLY

SHIFTER FAN = SHIFTER ROD
O =
)
2P ====
(=] S
i
p—
8,
(=) — (=)

SHIFTER PINS

Figure 2-21
REMOVE COUNTERSHAFT
BEARING AND BEVEL SPUR
SPROCKET GEAR
ANGLE
SHAFT
TOGETHER

HERE

e

CHAIN
Figure 2-22
BEVEL SPUR
GEAR SPUR GEARS
o/
CHAIN  <rRRATIONS =

Figure 2-23

Litho in U.S. A.

4, Remove shifter assembly (includes shaft, pins
and fan) fromtransmission case by lifting shaft
out of case. See Figure 2-21.

5. Remove gear and shaft assemblies from case
half of the transmission by lifting the two shaits
out of the bearing supports taking care not to
disturb drive chain relationship with sprockets.
See Figures 2-21 and 2-22.

6. Angle sprocket ends of shafts towards each
other, removing the bearingand sprocket from
the countershaft. Figure 2-22. Note the collar
on the sprocket faces away from the bevel gear.
Remove chain. See Figure 2-23.

2-9
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BEVEL SPUR S : ; (
GEAR ‘ . o S

COUNTERSHAFT

SPUR GEARS '
Figure 2-24
CHAIN SPROCKET SHIFT SPUR GEARS _ S _
7. iRemove bevel spur gear combination and
COLLAR i spur gears from countershaft; these gears
BRAKE / . : ‘ spline to countershaft. See Figure 2-24.
KEY. = = 8. Remove output sprocket from output shaft
- = ~ and remove shift spur gears, keys and collar
£ e —— :__.{"’ 4 -+~ and chain sprocket: See Figure 2-25. . {
' | = % 3 - 9. Remove snap ring from input shaft, remove %.
[y =D A ' * bevel gear and pull shaft through case See
- Figure 2-26.
B‘USH‘IFVN 6 . 10. Input shaft needle bearings should be
- , ' ‘ installed flush to .005 below bearing bore
" 'BUSHING ‘ ' surfaces from inside and out51de case. See
: ' : -QUTPUT AND e
’ QUTPUT - Figure 2-26. :
‘B’RAKE SHAFT L SPROCKET gur
Figure 2:25
SNAPRING  BEVEL | oty R i . (
TN C. INSPECTION AND REPAIR
\ K | . o .
7 Examine all parts after removing grease with
T N cleaning solvent. Check gears and sprockets for
| worn or chipped teeth or splines. Check for
shaft and bearing wear or damage. Check
bearings, shifter keys and keyway, shifter shaft,
pins and fan. Replace damaged parts.
INSTALL BEARINGS
FLUSH TO .005 ‘I SNAP RING
BELOW CASE (
SURFACE ‘
INPUT SHAFT
Figure 2-26

2-10 8/73 Litho in U.S. A,
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500 SER!I:S

KEY

COLLAR t

OUTPUT AND
BRAKE SHAFT
KEY
Figure 2-27
THIS SIDE THIS SIDE

AWAY FROM COLLAR TOWARD COLLAR

Figure 2-28
CHAIM
SPRCCKET
BEARING
COLLAR =
i =
BRAKE OUTPUT
BEARING SPROCKET

Figure 2-29

Litho in U.S. A,

D. RE-ASSEMBLY

1. Install and secure the input shaft and bevel
gear in the case. See paragraph 9 under ""Re-
moval Instructions".

2. Install collar and shifter keys to output and:
brake shaft and follow with largest to smallest
shift spur gears. See Figures 2-27 and 2-28.
Install chain sprocket, bearing, thrust washer
and output sprocket. See Figure 2-29 and 2-33.

2-11




500 SERIES - PEERLESS MECHANIC'S HANDBOOK ~
BEVEL SPUR
GEAR
COUNTERSHAFT

CHAIN

" QUTPUT
SHAFT
SPROCKET

Figure 2-31

COLLAR ON BEARING

SPROCKET

FACESOUT  spROCKET

-
BEAFf“NGi =

L

L]

(

e~
o7
e 4
dl_._lll
o
oy
>
z

Figure 2-32

2-12

3

. Install bevel spur gear and smallest to largest
mating spur gears to splined.end of counter-
shaft. ‘See Figure 2-30. Install chain over two
shafts registering chain on output shaft sprocket
and in-line with serration ‘on countérshaft. See.
-Figure.2-31. Slip sprocket onto serrationsand
install chain, thrust washers and remaining
bearings to shafts. See Figure 2-32 and 2-33.

Litho in U.S. A.
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PEERLESS MECHANlC'S HANDBOOK 500 SERIES

4. Install shaft assemblies into case utilizing

THRUST piloting locators on bearings to properly align

WASHER notches in case. See Figure 2-33.
CAUTION: Be sure bearing locators are seated
in transmission case.

5. Install shifter assembly (shaft, pins and fan), 12
oz. E.P. Lithium grease around gearing, and
reinstall cover on case. Torque cap screws

AN 90-100 in. lbs.

BEARING 6. Install index ball, spring and setscrew in that

LOCATOR order into cover and tighten the screw two full
turns from flush. Install shift lever.

7. Check for binding by turning input shaft.
Install transmission on equipment. Install and
adjust brake linkage to disengage when clutch
is engaged.

THRUST : THRUST 8. Apply a light fil.m of lubripla:be to the inside of
WASHER WASHER lever portion whichcontacts pins(Figure 2-33A);
also to outside of lever which contacts flat

THRUST
WASHER

washer, and between shaft O.D. and bore of
Figure 2-33 brake disc. Brake pads and brake disc must be
free of grease and oil. .

APPLY Brake and linka es may vary. )
LUBRIPLATE g y vary. ...,

NOTE: If adjusted incorrectly, the brake will
do one of two things: o :

a. It will not brake (stop) the vehicle when
the brake is applied, or

b. If adjusted too tightly, a drag or continued
braking effect will be evident until the
brake wears out. ‘

o L L

Figure 2-33A

Litho in U.S.A. 5/75 2.13
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Modsi 203 SECTION 2-3 TRANSMISSIONS (200 SERIES) 3 SPEED

| A. OPERA‘TION e P . o L 3. When the shift rod lever (4) is move
: : S counterclockwise causing the collar t
‘move the keys (12), the keys will engage

: i\IOTE: Nu'i'n‘ber in parentheses refer to Figu:e 2-34. [
: -the internal|splines of the shift spur gears

1.'The input shaft (11) idles through thé three 'E €5); (6) or (7) the input force is then
= . gears (5), (6) and (7). held in position by . transferred to a meshed spur gear on the

the retaining ring (18). Next to the retain- ~ axle, thus giving torque to the axle.
ing ring find the shift collar' (15) which co o ’

slides overthe input shaft. The'keyways on ‘ R

the input shaft accept the keys (12) held in B:REMOVAL

location by the inside diameter of the shift . ‘

1. When removing the transmission from the

. collar. .
‘ o L ~equipment, loosen the mounting bolts to
2. Neutral is' experienced when. the shift rod -, relieve pressure on the belt or link chain.
lever (4) is rotated full clockwise, (See
Paragraph I). First, second, or third gear is . 2.Clean the outside of the unit. Smooth off
‘obtained by rotating the shift rod lever (4)  ..».© any high spots on the axle. Clean off any
counterclockwise causing engagément of - . .- rust, corrosion, or paint which will bind
‘the keys (12) in the internal splines of the ... parts during disassembly.
shift spur gears (5), (6) and (7). The axle
spur gears' (8), (9) and (10) are locked to 3. Remove any attached parts as pulleys or
the axle by means of ‘a woodruff key (17) —~ - - - sprockets. ' - :
and are in constant mesh with the shift ; '
gears. B S e

: : 18
15
2 2
1
R
12° %7 \ \
& T 16
- .
2
AN NN,
14 19
LEGEND
1. 11. Input Shaft
2. 12. Key (2&
3. 13. Axle (Output) Shaft
4. Shift Rod & Fork Ass'y. 14. Gasket
5. Shift Spur Gear (21 Teeth) 15. Shift Collar
6. Shift Spur Gear (23 Teeth) 16. Spacer
7. Shift Spur Gear (25 Teeth) 17. Woodruff Key (No. 7)(
8. Spur Gear (25 Teeth) 18. Retaining Ring X
9. Spur Gear (23 Teeth) 19. Retaining Ring :
10. Spur Gear (21 Teeth) 20. Self-tapping Hex Hd
Screw (4)

FIGURE 2-34. EXPLODED AND CROSS SECTIONAL VIEW

2-14 Litho in U.S.A. - 3/72
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SECTION 2-3 TRANSMISSIONS (200 SERIES) 3 SPEED Model 203

=

(13) S {11) INPUT SHAFT
AXLE \ (4) SHIFT ROD

{ " LEVER
)

LEVER ROD
PIN (5)

(7} (6) (B) RING
SHIFT SPUR
AR

FIGURE 2-35. COVER REMOVED

(8) SPUR GEAR
RETAINING
RING (19)

{9) SPUR GEAR

SPUR GEAR (10)

MACHINED SPACER
SIDE

FIGURE 2-36. AXLE ASSEMBLY

Litho in U.S.A. 3/72

C. DISASSEMBLY

1. Rotate shift rod lever fully clockwise (neu-
tral).

2. Remove cap screws securing the cover to
the case while pressing on the axle and
input shafts to keep parts in the case.

3. Remove the gasket and clean any grass,
.dirt, or grease from around the external
surfaces of the transmission.

4. Remove shift rod lever from its location in
the case by lifting the lever up and away
from the case by clearing the pins on the
rod|(Fig. 2-35) from the shift collar.

5. Remove the axle from case, with gears.
Remove gears, (Fig. 2-36) items 8, 9and10
keyed to axle. Remove spacer (16).

6. Pull the input shaft out of the case.
Remove the shift spur gears.. (If the keys
are not engaged, the input shaft will come
out without the gears). Remove the retain-
ing ring (Fig. 2-37, item 18)from the input
shaft. Remove shift collar (15) and key
(12) from input shaft.

7. Degrease all the disassembled parts.

8. Check keys, keyways, gears and associated
parts for wear and damage. Replace as
necessary.

9. To remove and install bushings, use tool

part No. 670210. Use sizing ball and driver
part No. 670212.

D.INSPECTION AND REPAIR
1. Replace axle ends with worn grooves.
2. Replace gears with worn teeth or lugs.

3. Replace retaining ring, keys, keyways and
gaskets.

4. keplace case and cover if cracked, or with
stripped thread. Replace worn bushings.




200°Series - PEERLESS MECHANIC'S HANDBOOK
- Madel- 203 Z“SECTION 2-3 TRANSMISSIONS (200 SERIES) 3 SPEED

E. ASSEMBLY (
1. Using the input shaft, Fig, 2-37, install key g

(12) end into'the grooved inside diameter
of the shift collar (15). Pilot collar and
keys into keyways on input shaft with
collar locating opposite keyway end. Install

g retaining ring (18) on input shaft in groove
RETAINING RING provided. Be certain ‘the retaining ring
: . :(;1«1) e keeps at least one ley (Fig. 2-38) from
INPUT SHAET ; moving past ring toward collar. S
- KEYWAY a o i

END 2. Install gears, Fig. 2-38, with smallest shift
i . spur gear toward collar. Be certain the
internal spline on each gedr faces away
from retaining ring side. Install input shai;t'(
with gear (5) into the case half.

3. Install retaining ring, .Fig. 2-36, (19) on
axle. Install spacer on axle shaft. ‘

4. Apply 2 ounces of extreme pressure (E.P.)
lithium grease in case around gears. :

. Install largest to smallest spur gears on the
key on the axle. Be certain the machined
spacer side of gears (Fig. 2-36, items 9 &
10) face the cover half. Install axle with
gears into case hulf. All six gears must be in (
mesh. »

FIGURE 2-37. INPUT SHAFT 5

6. Install shift rod and fork assembly-making
...sure pins on fork locate in groove on collar.

7. Install new gasket on the case and installf
cover on case until both halves lock gasket

.. (18) .
RETAINING RING in place.

8. Install self-tapping screws to secure the.
cover. RS

9. The case; tofque to 90-110 inch pounds. {
F.INSTALLATION | ’

1. Install the woodruff key and sprocket or
pulley on the input shaft. -

2. Looé.ély position the unit in place on the
equipment with the mounting bolts.

3. Install the chain or belt and align the parts,
then tighten mounting screws.

4. Perform all other re-assembly steps caller{
out in the equipment mechanics instruc
tions.

FIGURE 2-38. SHIFT SPUR GEAR ASSEMBLY

2-16 Lithoin U.S.A. -+ 3/72
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200 Series

SECTION 2-3 TRANSMISSIONS (200 SERIES) 3 SPEED

MOUNTING
HOLES

MODEL

SHAFT

‘Ka,\.

FIGURE 2-39. MODEL 203 TRANSMISSION

Litho in U.S.A. 3/72

Model 203

G.TESTING -

1.

4.
5.

. Shift the shifter lever to first gear position

. Shift the shifter lever to second gear

Turn input and output shafts to insure that
they are free from binding,

(Fig.2-34), then turn input shaft; output
should turn slowly.

position, then turn input shaft; output
should turn faster.

(Same as 3 except for third gear position.)

Check for seal around gasket surfaces.

H.IDENTIFICATION

The model number identification is found
stamped on the edge as shown in Figure 2-39.

I. SHIFTING PATTERN

The shifting pattern of the Model 203 Trans-
mission is shown in Figure 2-39.

[}

-17



700 SERIES PEERLESS MECHANIC’S HANDBOOK _
SECTION 2-4 TRANSMISSIONS (700 SERI ES)

CAUTION -
LD. TAG NEUTRAL START - TO AVOID PREMATURE TRAN SMISSION
: UPROVISION FAILURE DECLUTCHING IS REQUIRED WHEN
K | AP ‘ SHIFTING '
OUTPUT
, smocg\
SHIFT SHIFTER ROD A. GENERAL 4 . : ‘
PATTERN . . The 700 series transmission is the. second
oF Ot i —fO)X—J model of the In-Line shift variety to be offered

- ROTO-SHIFT
by Peerless Gear Division: of Tecumseh /

Products. Company. Capable of delivering 3, 4
. or 5 speeds 'depending on equ1pment
Figure 2-40 : manufacturer’s specifications, the 700 will
" adapt itself to any conventional riding mower, :
lawn tractor or rear engine riding mower.
Figure 2-40 shows a 5 speed forward, 1 reverse
with a neutral start provision. Optional,
features include right or left hand output and
) ‘“d.lsc brake See F1gures 2 40 and 2-4-1 Co

‘NEUTRAL
START
SWITCH

NOTE: Due to the many variations of equipment
braking systems, adjustments and repair to these
components and linkages are not to be considered
warranty.

DISCBRAKE .
B. DISASSEMBLY
1. Clean outside surface of transmission.
Position shift lever is neutral position as
indicated by the shift pattern. Remove

Figure 2-41 shift lever. If installed, remove neutral
SPRING COVER start switch. See Figure 2-41.
SETSCREW _\ [T JI'"?'[L / 2. Remove setscrew, spring and index ball
i ![ 'O from transmission cover. See Figure 2-42.
‘ 3. Remove six cap screws that maintain cover
i ‘ INDEX BALL to case. Remove cover. See Figure 2-40.

. N
O Wl

- CASE

Figure 2-42
2-18 8/73  Litho in U.S.A.



PEERLESS MECHANIC'S HANDBOOK 700 SERIES

SHIFTER ASSEMBLY

= %;;;;;;;%JI
ANGLE !
SHAFT

SHIETER FAN ) SHIFTER ROD
-
(=) = P=Y ,{D_
: i
e
LN\ NT T
SHIFTER PINS
Figure 2-43
REMOVE COUNTERSHAFT
BEARING AND BEVEL SPUR
SPROCKET GEAR
COLLAR

>
]
u

~
il
a
——

(O

TOGETHER
HERE
CHAIN SHOULDER
Figure 2-44
BEVEL SPUR
GEAR SPUR GEARS
. »
CHAIN  seRRATIONS

SHOULDER

Litho in U.S.A.

Figure 2-45
8/73

4. Remove shifter assembly (includes shaft,
pins and fan) from transmission case by
lifting shaft out of case. See Figure 2-43.

5. Remove gear and shaft assemblies from
case half of the transmission by lifting the
two shafts out of the bearing supports
taking care not to disturb drive chain
relationship with sprockets. See Figures
2-43 and 2-44.

6. Angle chain and sprocket ends of shaft
toward each other, removing the bearing
and sprocket from the countershaft. See
Figure 2-44. Note the collar on the
sprocket faces the bevel gear. Remove
chain. See Figure 2-45.

2-19
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7. Remove bevel spur gear combi:iatio
SR and spur gears from the countershaft
BEVEL SPUR these gears are sphned to the countershaft
GEAR See’ F1gure 2- 46
COUNTERSHAFT
SPUR GEARS {
Figure 2-46
CHAIN SPROCKET =~ SLHIFTSPUh:»GKEARS : 8 Remove the. -output sprocket. and brake
) i disc from the output shaft. Remove the
_ COLL AR \ ' A bushmgs, shift spur gears, chain sprocket
BRAKE SHOULDER| XL\ . o co]la.r and keys See Flgure 2-47 .
KEY ; .
BUSHING
BUSHING
< OUTPUT AND
OUTPUT
BRAKE SHAFT T
Figure 2-47 o _ : _ ‘ ‘
D adiam o n o BEVEL , 9. Remove snap ring from input shaft,
SNA.P RING GEAR - ' .. - remove bevel gear and pull shaft through(
Lo : ‘ +. case. See F1gure 2-48.
/" THRUST WASHER _ ‘
2 it 10. In’p_tit shaft needle bearings should be in-
. stalled flush to .005 below bearing bore
}Instﬁli Beg‘glggs : surfaces from inside and. out51de case.
] b:lsow%ase surface : See Flgure 2-48. o
NEEDLE o © C. INSPECTION AND REPAIR
' ‘Examine all parts after removing grease w1th
cleaning solvent. Replace damaged parts.
//
SNAP HING l‘\ THRUST WASHER ‘ _ o (
INPUT SHAFT
Figure 2-48

2-20 8/73  Litho in U.S.A.
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700 SERIES

COLLAR

KEY

SHOULDER

KEY OUTPUT AND
BRAKE SHAFT
Figure 2-49
45°
SHOULDER CHAMFER
THRUST WASHER
{SEPARATES GEAR
FROM BEARING)
CUT OUT
FLAT SIDE OF
SIDE OF GEAR
'GEAR MUST C MUST
FACE FACE
SHOULDER OUTBOARD
ON SHAFT END OF
SHAFT
Figure 2-50
BEARING

COLLAR

Litho in U.S.A.

Figure 2-51

8/73

D. RE-ASSEMBLY

1. Install and secure the input shaft and bevel
gear in the case. See paragraph 9 under
“Disassembly Instructions’” and reverse
the order.

9. Install collar and keys on output shaft as
shown in Figure 2-49. Thick side of collar
MUST face shoulder on Shaft as shown in
Figure 2-49. '

3. Install thrust washers and shifting gears on
output shaft as shown in the upper view in
Figure 2-50. The 45°chamfer in the inside
diameter of the thrust washers MUST face
the shoulder on the output shaft. See inset
in Figure 2-50. The flat side of the shifting
gears ALWAYS face the shoulder on the
output shaft.

NOTE: The thrust washer on the shift gear end of
the output shaft does not have a champfer on the
inside diameter and must be positioned as shown in
Figure 2-50. It is thicker than the other thrust
washers separating the gearworksfromthe bearings.

When correctly assembled the output shaft
should appear as shown in Figure 2-51.

2-21
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COUNTERSHAFT

BEVEL SPUR

GEAR

SPUR GEARS

SPLINE END

.OF SHAFT

2-22

Figure 2-52
CHAIN  semmaTiONS
=) I S
; }! 1
=8 —
M=) ANGLE |
= Y ShaeT
{=1 ) TOGETHER
- 5| HERE
|
OUTPUT SHAFT
SPROCKET
Figure 2-53
COLLAR MUST -
FACE BEVEL BEARING
SPUR GEAR
SPROCKET /
i < P Siwt
BEARING [ . ; j— )
' ; R4
i S N}
=3 \\\
CHAIN THICKEST
THRUST
THRUST WASHER (4) WASHER
Figure 2-54

4. Install bevel spur gear and smallest to
largest spur gears to the splined end of the,

countershaft. See Figure 2-52.

. Install chain ‘over two, ‘shafts. registering
- chain on output sha.ft sprocket and in-line;
with serration on countershaft. See Figure:

2-53. Be sure collar on" sprocket faces

: ;gf,.:shlftmg keys and coIlar

6. With collar on countershaft sprocket

facing the bevel spur gear install sprocket
onto serration and install chain. Install all
(4) thrust washers to shafts. The thickest
thrust washer MUST be positioned on the
shifting gear end of the output shaft. See
Figure 2-54. Install bronze bearings and
disc and sprocket. See Figure 2-54.

8/73  Litho in U.S.A.
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THRUST 7. Install shaft assemblies into case utilizing

THRUST piloting locators on bearings to properly
WASHER ( S S, y align notches in case. See Figure 2-55.
—

CAUTION: Be sure bearing locators are
seated in transmission case.

AL
|
[}

. Install shifter assembly (shaft, pins and
Y e e | fan), 12 oz. E.P. Lithium grease around
o | O 2= | A RING gearing, and reinstall cover on case.
= —t={ | LOCATORS Torque cap screws 90-100 in 1bs.
: =R ==t - (4) 9. Install index ball, spring and setscrew in
e -! that order into cover and slowly tighten
AL A= the screw 2 turns below flush.
‘ = J 10. Check for binding by turning input shaft.
3 ); Install transmission on equipment. Install
THRUST THRUST brake and linkage and adjust to disengage
WASHER WASHER when clutch is engaged. Consult equip-
{ ment owners manual.

11. Apply a light film of lubriplate to the
Figure 2-55 inside of lever portion which contacts pins
(Figure 2-56); also to outside of lever

APPLY which contacts flat washer, and between
LUBRIPLATE shaft O.D. and bore of brake disc. Brake
pads and brake disc must be free of grease
== and oil.

Brake and linkages may vary.

| Note: If adjusted incorrectly, the brake
will do one of two things: ~

a. It will not brake (stop) the vehicle
when the brake is applied, or

b. If adjusted too tightly, a drag or
continued braking effect will be
evident until the brake wears out.

Litho in U.S.A. 5/75 2-23 .
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SECTION 3 TRANSAXLES (600 SERIES)

AXLE HOUSING

. |RIGHT AXLE

- DISC BRAKE

CENTER PLATE
SHIFT LEVER HOUSING

Figure 3-1

IDENTIFICATION PLATE

AXLE
HOUSING

BRAKE SHAFT

CASE

Figure 3-2

SEAL PROTECTOR

/COVER
—_
DIFFERENTIAL
ASSEMBLY
\_"———_
Figure 3-4

Litho in U.S.A. 6/73

CAUTION

DECLUTCHING IS REQUIRED WHEN SHIFT-
ING TO AVOID GEAR CLASHING AND DAM-
AGE.

A. GENERAL

The 600 series transaxle has an aluminum case
and cover. The input shaft is on the top of the
case. Some 600 series transaxles are equipped
with optional disc brakes. See Figure 3-1. Due
to the many variations of equipment braking
systems, adjustments and repair to these com-
ponents and linkage are not to be considered
warranty.

B. TRANSAXLE DISASSEMBLY

1. Clean the outside surface of the transaxle,
away from the area where disassembly will
take place. (Position shift lever in neutral
position to help disassembly. See Figure
3-16.) Remove screws (3) holding shift lever
opening (for service of shift lever assembly,

_refer to SECTION 10.) Remove all keys
from keyways, remove all burrsand dirtfrom
shafts. On hardened shafts, use a stone to
remove burrs. All seals should be replaced
whenever a shaft is pulled through a seal.
Always use a new gasket whenever the
gasket surfaces have bee separated.

2. After removing axle housings, place the unit
in a receptacle, bench or clamp the transaxle
in a soft jaw vise. Position the transaxle so
that the socket head capscrews are facing up.

3. Remove the socket head capscrews holding
the case and cover together. Drive out the
dowel pins used for alignment of the case
and cover.

4, Lift off the cover assembly. Use a seal
protector on axle shaft and lift off transaxle
cover assembly. Because this seal is a single
lip type, it may be reused, if care is taken to
see that it isn’t scratched or cut. Discard
gasket.

3-1




‘600 Series | _PEERLESS MECHANIC’S HANDBOOK

bl

DIFFERENTIAL ASSEMBLY| = o | b(
b R 5. To remove differential assembly, it may |

‘ necessary to replace two or three screws to
‘hold center plate assembly down. Pull
agsembly straight up. If tight, tap on lower
axle with soft mallet.. CAUTION: DO NOT
T : USE STEEL mmg.b 1‘Refér’ to Section 8'C
: ' for differential assembly service. Remove
INPUT SHAFT | gear on top of shifter shaft. :

Yy

P

. Figure 3-5
| S _ CENTER PLATE ASSEMBLY : T : RN
[ ; .‘,‘;I. kﬂ ) j ' ;
it
THREE GEAR, SHIFTER ASSY. ) .
CLUSTER e | : o ‘ ‘ |
el ; 6. Remove temporary holding screws, if used,
.{g. = i ‘ and lift off center plate assembly. Discard

(.
R}

ET—— _ gasket. -

7. Remove complete shifter assembly by grasp-
ing shifter gears, shait and both shifter rods
as a unit.

- - NOTE: Examine assembly carefully; if no

: service is required, retain assembly as a
unit for easy reassembly. If service is
necessary,; refer to SECTION 10, Also, refer
to illustrations 3-11 and 3-12 and paragraph
(13) on the riext page. =~ ' ‘

8. Remove reverse idler shaft and spacer,
.cluster gear assembly and thrust washer.
For removal and replacement of gears on
cluster, see paragraph (12) on the next page.

THRUST
BEARING

9. Lift idler gear assembly out of case.

NOTE: For sequence of thrust washers and
THRUST bearings, see Figure 3-8. . ’ :
WASHERS ) .

NOTE: Caution required as needles fror
shifter and brake shaft bearing may fall o
Refer to bearing chart, page 3-5, fornu

of needles. ' i
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600 Series

i ] BEARING

L / RETAINER
¢
WASHER

INPUT SHAFT

SNAP RING

Figure 3-9

LONGER KEYWAY

BEVEL

LARGE GEAR

SMALL GEAR

MEDIUM GEAR
SLEEVE

Figure 3-10

SNAP RING
RETAINER

SHIFTER STOP

SHIFTER
RODS

BRAKE SHAFT

SHIFTER FORKS
(IN NEUTRAL POSITION)

Figure 3-11

SHIFTER STOP ——up

SHIFTER RODS'

BRAKE SHAFT

Litho in U.S.A.

Figure 3-12
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10. Remove input shaft oil seal to allow access

11.

12.

13.

to snap ring. Remove snap ring and input
shaft will slide out. A removed seal must
be replaced by a new seal.

One model (612) has a sealed ball bearing
instead of an oil seal. To remove this unit,
remove snap ring inside the case and drive
out. On model 612-A;, remove the oil seal
in the normal manner.

Cluster Gear Sub-Assembly

(a) The cluster gear can be disassembled.
All gears are replaceable if damaged or
worn. Preferably use a press to drive
the gears squarely.

(b) The small and middle gear bevel faces
down, there is no beveled edge on large
gear. Shorter section between middle
and large gear.

(c) Keyedge ends must alignwith shaft ends.

Shifting Assembly

The shifting assembly is usually removed
from and installed into the transaxle as a
unit. The assembly is removed and replaced
by grasping the shifting rods firmly. This
will cause the binding necessary to hold the
assembly together. Before removal or in-
stallation of the shifting assembly, notches
in the shifter forks should be aligned with
notches in the shifter stop. This indicates
that shifting assembly is in a neutral position.
The shifter stop must be so positioned that
the notch aligns with notches in shifter forks.
For service of the shifting assembly, refer
to Section 10.

3-3
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14. Transaxle Assembly

- e—INP
SNAF RING INPUT SHAFT

RETAINER' (2) Install thrust washers and bearing on

) o e inputsha.ft. N‘otesequence Figure 3-13.

; (b) - Install input shaft-into case assembly

" Lock on with snap ring retainer. Install.
oil seal, see SECTION 11. :

\ (c) Set case assembly open side up. . Insert
— THRUST WASHERS : " ° the idler shaft gear assembly, thrust
Flgure 3 13 . washers and bearing. Note sequence of ‘
washers and bearings (Figure 3-8).

~ @ SPACER - Note:: Place reverse idler- shaft into
. | _REVERSE IDLER | bearing toaid in holding washers, thrust
—N - bearing, idler shaft and gear assembly

b - NCENTER - prior to installing shifter ‘assembly.

(d) Insert the washer and then the three gear
cluster assembly.

TS THREE GEAR . e
i | CLUSTER :

(e) Insert shifter assembly. Check that rods
are seatéd properly.

— _— Note: Reverse idler shaft will be pushed |

Figure 3-14 T : --out at this time.

COVER' (f) Install reverseidler. Make sure beveled '
‘edge is up. Spacer on top of gear. -

(g) Place new gasket on case and msta.ll;
’ " ‘¢cénter plate.

DIFFERENTIAL
ASSEMBLY

CENTER ‘

PLATE (h) Place rew gasket on center plate and

ASSY. ' install differential assembly, longer axle

- in down position. Be sure gear on shifter
shaft is on shaft.

CASE————>| ‘ e |
(f—/ N INPUT SHAFT (i) Install gear case dowel pins. Leave .

dowel pins slightly exposed on top to
Figure 3-15 locate cover assembly. I

. R T (j) Install transa.xle cover assembly, and
- secure with eight (8) cap screws.

(k) Install bearings and/or bushings, if
necessary, using bearing driver and
bushing tool. See bearing chart below.
" For seal inst‘a.llation'see SECTION 12.

MNEUTRAL POSITION ' (1) Install axle housing assembly. Fill with
UTRAL A oL 1/2 pints S.A.E. EP90 oil.

(m) Inspection Note: For a neutral position,
shift notches in forks and notch in shifter
stop must be aligned and centrally
located.

Figure 3-16

L

3-4 5/75 Litho in U.S.A.
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APPLY

'LUBRIPLATE

Figure 3-17

PART LOCATION

Brake Shaft
Axle

* Input Shaft
Center Plate
Brake Shaft
Differential
Cluster Gear
Idler Gear
Axle Housing
Reverse ldler

* Bearing must be flush with top of case.

Litho in U.S.A. 5/75

15. Brake Lever Assembly

The brake lever type is determined by the
original equipment manufacturer’s
selection of this option.

When assembling, apply a light film of
lubriplate to the inside lever portion which
contacts the pins; (Figure 2-34) also to
outside of lever which contacts flat washer,
and between shaft O.D. and bore of brake
disc. Brake pads and brake disc must be free
of grease and oil (see Figure 3-17).

600 SERIES BEARING TOOLS

TOOL REMOVE & REPLACE TOOL BEARING SIZER

670210
670204
*§70207
670205
670213
670204
670204
670210
670204

(27 needles)
670214
670208

(30 needles)
670214
670214
670212
670214

Secure with Loctite.

3-b
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(3-1) TRANSAXLES (800 SERIES)

NEUTRAL START

S\ SWITCH
‘ (OPTIONAL)

' r_--~SET sc

O=0

WO
TE 90
/

Figure 3-18
FAN
INPUT- SHAFT
SHAFT {| serscrew SCREW
INDEX
BALL
E
ql, SPRING

IDENTIFICATION
TAG

Figure 3-19

NEUTRAL DIsc

START SWITCH. BRAKE
(LEFT OR RIGHT

ALLENHEAD SCREW (OPTIONAL) HAND OPTIONAL)

. BRAKE
BRACKET
_~SCREWS

i

it

COVER CASE
HEX SCREWS
(17)

(e)

O

o]

Figure 3-20

CAUTION: TO AVOID PREMATURE TRANS-
MISSION: FAILURE DECLUTCHING IS

- REQUIRED WHEN SHIFTING.

NOTE: Due to the many variations of equipment
braking systems, adjustments and repair to these
components and linkages are not to be considered
warranty. The brake may be either a left-hand or
right-hand per the O.E.M. option. -

A. GENERAL

The 800 series transaxle is basically a combination
of the 700 series transmission with a 600 series
transaxle differential. Figure 3-18. The position of
the input shaft varies with a particular model.

- Because of the option of input shaft and gear

positioning on either side of the bevel gear, the

~ axle output will vary. The model described in this

section is a five speed forward, single reverse. The
input shaft for the model described in this section
is located to the left of the bevel gear.

B. IDENTIFICATION

The unit contains an aluminum tag showing the
model number. See Figure 3-19. Setscrew Adjust-
ment is covered in paragraph F - Step 10.

C. PRE-DISASSEMBLY
1. Clean outside surface of transaxle.

2. Position shift lever in neutral position as
indicated by the shift pattern. Remove Allen-
head screw, washer(s), and shift lever.

3. If installed, (O.E.M. Option) remove neutral
start switch. See Figure 3-20.

4. Remove setscrew, spring and index ball. See
Figure 3-19.

D. DISASSEMBLY

1. Remove 17 Hex screws that hold cover to case.
Figure 3-20.

2. Push shift lever rod in while pulling cover off
of case. Shifting assembly may temporarily
remain in case. Remove cover.

NOTE: Remove grease from the unit as parts
- are removed.

3. Remove two brake bracket screws (Figure
3-20) and remove brake assembly.

1/77 Litho in U.S.A.

¢



RIS

PEERLESS MECHANIC'S HANDBOOK

NOTE: Prior to removal of Gear shaft assemblies
SHIFTER AND BRAKE SHAFT from the case, the shifter fan may be

. SHIFTER FAN ‘ removed. It will be difficult to keep parts
from falling off the assemblies. Note
CASE HALF position of parts before removal.

4. Remove gear and shaft assemblies from case

half of the transmission by lifting the two
: shafts out of the bearing supports taking care
i %] e not to disturb drive chain relationship with
I!.:ir - sprockets. (See Figure 3-21)

=
[ISh
AN )

NOTE: Before disassembly, observe how “V”
notches ‘on the flanged bushings fit into recess
“V” of case. Figure 3-22.

DIFFERENTIAL COUNTERSHAFT

Figure 3-21

FLANGED SHIFTER SPUR GEARS
BUSHING \
THRUST WASHER —

SHIFTER AND e
SPUR GEAR BRAKE SHAFT FLANGED  noTCH

BUSHING
SQUARE
_ CUT SEAL
==
f)
: THRUST
SQUARE = KEY WASHER
} COUNTERSHAFT FLANGED
BEVEL BUSHING NOTE: The square cut seal acts as a lubrication
PINION GEAR ‘—‘__]‘ seal.
g o T
NEEDLE BEARING IN EACH END OF GEARS 5. Remove the needle bearing (closed end) flat
(CLOSED END) OUTPUT PINION) washers (2), output gear and output pinion,
Figure 3-22 and 3 square cut seals from the countershaft.
Figure 3-22 (2 seals in output pinion, - 1 in
FLANGED needle bearing cap). Seals in countershaft are
AL B NG ARE CUT larger than those on brake shaft ends. Always
SEAL replace with new seals whenever removed. See
SPROCKET A
COLLAR Figure 3-33.
SPACER SHIFT
SeoR COLLAR
FLANGED

BUSHING

SQUARE
cuT

6. Angle the shifter and brakeshaft and counter-
i) shaft chain sprocket ends toward each other.
See Figure 3-23. Note the collar on the
sprockets face the bevel gear. Remove chain.

SEAL

THRUST
WASHER

COUNTERSHAFT

SPROCKET COLLAR

Figure 3-23

Litho in U.S.A. 1/77 3-7
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7 Rexﬁové the sprockét, bevel gea.r,vspur gea.ré,

"' SPURGEARS  THRUST thrust washer, and flanged bushing. The spur
_ . Pl " WASHER gears are splined to- the countershaft. See
SPLINEFOR "¢+ ¢ N . Figure 3-24." - ‘ '

‘CHAIN SPROCKET
“GEAR.

i)
LT
i

BEVEL GEAR~—__

e FLANGED
COUNTERSHAFT - BUSHING

Figure 3-24

8. Remove the square cut seals (2) and flanged, .-
SHIFTER AND BRAKESHAFT  FLANGED BUSHING bushings (2), thrust washers (2) on shaft ends, [
FLANGED SPROCKET SQUARE cuT spur gear, spacer, sprocket shift collar with

SPUR spACER keys, thrust washers and shifter spur gears. See
GEAR Figure 3-25. ‘

THRUST
WASHER

SHIFT COLLAR WASHER SPLINE FOR
SQUARE DISC BRAKE
CUT SEAL
SHIFTER SPUR GEARS
Figure 3-25 S » | .
9. Remove differenti'al from case. Ret;ibvefs‘é_als'
" (2), needle bearings (2),. flanged bushings (2)
FLANGED and thrust washer. (§ee Figure 3-2‘6_) v
BUSHING , ‘ . T ]
o ) : e . Teardown: and reassembly procedures for this
‘BEARING o BEARING ~unit may be found on.pages 8-2 and 8-3.
SEAL > SEAL : :

WABHEE o N 10. Remove retainin‘g‘rin‘g on bevel gear end from (

: : FLANGED" ‘ ; , i
» DIFFERENTIAL . BUSHING. - input shaft, remove bevel gear and pull shaft

. N L through case. See Figure 3-27. The square cut
Figure 3-26 ' o ring must be replaced, if removed.

INPUT SHAFT Tool Part No. 670251 is used for removal and
. installation of needle ‘bearings for the input
shaft. The needle bearing on inboard side is"
installed .135”/.150” below flush. - :

NEEDLE BEARING,_ RETAINING RING L
FLUSH — NOTE: Removed seals must be replaced with

-
i ~

WITH HOUSING
NEEDLE
BEARINGS new seals.
SQUARE F. REASSEMBLY
CUT SEAL~ | | . (
-t 1. Apply grease between bearings and install and *
%?ﬁzl' L%ﬁ% secure the input shaft and bevel gear in the
naRusT cover. See Paragraph 10 under “Disassembly '
RETAINING RING Instructions” and reverse the order.

Figure 3-27

3-8 1/77 Litho in U.S.A.
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SHIFTER DISC BRAKE
COLLAR  KEY COLl"AR SPLINE
KEY SHIFTER AND BRAKE SHAFT
Figure 3-28
45°

SHOULDER *:

&

i CHAMFER

H

BB
- THRUST WASH

ER
(SEPARATES GEAR
FROM BEARING)

o

CuUT OUT
FLAT SIDE OF
SIDE OF GEAR
GEAR MUST MUST
FACE FACE
SHOULDER OUTBOARD
ON SHAFT END OF
SHAFT
Figure 3-29
THRUST WASHER
{NO CHAMFER)
SQUARE SPROCKET THRUST
CUTSEAL gpacer WASHER SQUARE
THRUST COLLAR
WASHER
l,..
NOTCH SHIFT
COLLAR I
FLANGED
BUSHING
SHIFTER SPUR GEARS
Figure 3-30
WIDE ANGLE GEAR
FLANGED
BUSHING
SPROCKET
COLLAR
THRUST
WASHER

Figure 3-31
Litho in U.S.A. 1/77

2. Grease both keyways and slide keys and collar

on output and brakeshaft as shown in Figure
3-28. Thick side of collar MUST face shoulder
on shaft as shown in Figure 3-28.

When ready to install thrust washers and
shifting gears on output shaft as shown in the
upper view in Figure 3-29. The 45° chamfer in
the inside diameter of the thrust washers
MUST face the shoulder on the output shaft.
See inset in Figure 3-29. The flat side of the
shifting gears ALWAYS face the shoulder on
the output shaft.

NOTE: The thrust washer on the shift gear end
of the output shaft does not have a chamfer on
the inside diameter and must be positioned as
shown in Figure 3-30. Install sprocket, spacer,
spur gear, and thrust washer on output shait as
shown in Figure 3-30. Be sure collar on
sprocket faces the shift collar. Install bearings
on both ends of output shaft, install square cut
rings on end of flanged bushings.

When correctly assembled, the shifter and brake-
shaft should appear as shown in Figure 3-30.

(Be sure “V” notch of bushing fits recessed
“V” notch in case.)

NOTE: Depending on model, the bevel gear
may be installed one of two ways. For
description purposes in this section the model
used has the wide angle of the bevel gear facing
the left. See Figure 3-31.

Install bevel gear and smallest to largest spur

gears, thrust washer and bushing to the
countershaft. Install the sprocket.

3-9
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BRING SHAFT ENDS
TOGETHER

T e

Figure 3-32

COAT AREA
WITH GREASE;

e SR |
SSSSR

SRR
g S

OUTPUT
‘GEAR

.150"" ENDS

P,

Figure 3-38

. SHIFTER AND
V" NOTCH BRAKE SHAFT

_-PINION

l OUTPUT / ] - OTCH

— nc- 1B
OQUTPUT GEAR

3-10

THRUST
WASHER
FLAT WASHER  COUNTERSHAFT
NEEDLE
BEARING
(CLOSED
END)
Figure 3-34

5.- ‘With the shifter and brakeshaft - and counter-
shaft ends angled together asshown in Figure
3-32, install the chain on the sprockets. Figure -
3-32. : ~ L .

6. For correct positioning of the needle bearings
use removal and installation tool Part No.
670252. Fill the area between the needle
bearings with grease before installing on
countershaft.

7. Install the ouitput and pinion gears, the flat
washer, square cut rings, needle bearing (closed .
end) and spacer oh one end and thrust washer
and flanged bushing on the other end. Note-
that the “V’ notch on the bushing fits into
.recess “V’’ in case. =

A square cut seal fits in each récessed end of
output pinion. Also one square. cut ring fits
into recessed end of needle bearings. (closed
-end) o

Install shafts with parts (Figure 3-34) into case.

1/77 Litho in U.S.A.
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8. DIFFERENTIAL ASSEMBLY
Install the flanged bushings (2) flat washer,
needle bearings (2) with oil seals (2) with seal
OlL SEAL OIL SEAL grooves facing out. Figure 3-35.

For teardown and reassembly of the differen-
tial see pages 8-2 and 8-3.

Install differential in case. Figure 3-36.

9. Install shifter assembly, Figure 3-35, (shaft,
pins and fans). Pack 24 oz. E.P. Lithium grease
around bearings and gearing, and reinstall cover
on case. Torque cap screws 90-100 inch

NEEDLE

FLANGED BEARING pounds.
BUSHING DIFFERENTIAL FLANGED
NEEDLE THRUST BUSHING
BEARING WASHER
Figure 3-35

10. Install index ball, spring and setscrew in that
order into cover and slowly tighten the screw 1
turn below flush.

WASHER APPLY

LUBRIPLATE If unit contained a neutral start switch - install.

'Z/ 11. Prior to installing the brake assembly apply a

light film of lubriplate to the inside of lever
portion which contacts pins (Figure 3-36) also
to outside of lever which contacts flat washer
and between shaft O.D. and bore of brake disc.
H Brake pads and brake disc must be free of

grease and oil. Install brake and linkage and
adjust to disengage when clutch is engaged.
Consult equipment owner’s manual.

Check for binding by turning input shaft.
Install transmission on equipment.

Figure 3-36 .
- Brake and linkages may vary.

Note: If adjusted incorrectly, the brake will do
one of two things: :

a. It will not brake (stop) the vehicle when
the brake is applied or

b. If adjusted too tightly, a drag or continued

braking effect will be evident until the
brake wears out.

Litho in U.S.A. 1/77 3-11







PEERLESS MECHANIC’S HANDBOOK

1200, 1400, 1700, and 2000 Series

SECTION 4 THREE-SPEED TRANSAXLES (1200,1400,1700, AND 2000 SERIES)

SHIFT LEVER
AND HOUSING~—>| RIGHT HAND
INPUT SHAFT
COVER :
BRAKE SHAFT~_ T
e

= MOUNTING PADS

\
. .

=

AXLE AXLE HOUSINGS
Figure 4-1 2000 Series Transaxle
CASE COVER AXLE
MOUNTING PADS HOUSING

SHIFT LEVER

SHIFT LEVER HOUSING £ |LLER PLUG

Figure 4-2 2000 Series Transaxle

AXLE SUPPORT 7
TO CASE/COVER™ £}

PRESS FIT

Figure 4-3 1200 and 1400 Series Axle Housing,
Bushings and Seal

4 RETAINING BOLTS
MOUNTING PAD,

BUSHING

AXLE HOUSING “BUSHING

Figure 4-4 Typical 1700 Series Axle Housing,
Bushings and Seal

SEALED - "O" RING SEAL
BE%??II-I’:JG e SEAL RETAINER

) O o p—
AXLE o W
O INTERNAL' |
AXLE HOUSING AND SEAL

.

MOUNTING PAD \ NG

Figure 4-5 Typical 2000 Series Axle Housing,
Bushing and Seal Assembly

Litho in U.S.A. 6/73

CAUTION

DECLUTCHING IS REQUIRED WHEN SHIFT-
ING TO AVOID GEAR CLASHING AND DAM-
AGE.

A. GENERAL

1. The 1200, 1400, 1700, and 2000 series trans-
axles have three forward speeds and one re-
verse. All units are similar in construction,
assembly, and repair. Differences will be
pointed out where it is pertinent. See para-
graph F for differences relating to the 1400
series transaxle.

2. To identify each unit, refer toparagraph C of
SECTION 1, and to Figures 4-3, 4-4, and 4-5
for differences in axle support appearance.

3. None of the series is intended for use with
ground engaging equipment. That is, they
should not be used to pull plows or similar
equipment which are pulled through the soil
tooverturnit. Also, judicioususeis expected
inany situation where a severe strain will be
placed on the axles.

4, The three units use the same type shaft
housing and are quite similar in appearance,
except for axle support housings which are
quite distinctive.

5. Note that oil seals are situated in different
locations. The serviceman should be aware
of this when re-assembling the various series
sothat he installs the seal at the proper time.

a. On the 1200 and 1400 series, replace the
seals after complete reassembly.

b. On the 1700 series replace the seals after
assembly, but before installing the axle
supports.

c. On the 2000 series, the seals can be in-
stalled in the retainers at any time.

4-1



1200, 1400, 1700, and 2000 Series

ROLL OR DOWEL PIN

3 SOCKET HEAD
CAPSCREWS
(TORQUE

20 FT LBS)

" "INTERNAL QUAD RING SEAL
© USED AT THIS POINT

SHIFTING FORKS
IN NEUTRAL

COVER

Figure 4-7 Transaxle Case

THRUST WASHER

SPACER

Figure 4-8 Output Gear and Shaft

i SHIFTING ASSéMBLY

Figure 4-9 Shifter Assembly

!
i

" PEERLESS MECHANIC’S HANDBOOK

B.. DISASSEMBLY o Lol

1 Perform all pre-d1sassemb1y procedures.
outlined in para.gra.ph F., Sectlon 1

2. Pos1t1on the shifter forks in neutra.l

3 On 1700 and 2000 series tra.nsaxles, remove
the axle supports. . On-the 2000 series units,
use the axle as a ram 10 press out the seal
retamers. ‘

4. When, dlsassembhng the rest of the un1t, 1t
' should be held so that: :

(a) It lies on the case, properly blocked so
that no weight rests on the input shaft
or differential, yet the case is rigid.

(b) ‘It can be worked on without the chance
of falling; -or causing injury.

NOTE: On some 1700 series, the screw’
heads are on the case side of the umt
3 Take screws out from below.

5. Oil sea.ls have a double ‘lip so.seal sleeves
do not offer much protection during removal.
Upon replacement, rniewseals should be used.

‘ 8. Tap do'welx pins into the case and remove.
. .Socket hedd capscrews.

7. NOTE: Some units have a threaded cover,
80 capscrew removal will be awkward.-
Lift the cover off from casge. Discard gasket.

Remove output gear and shaft. Note that the
2000 series has a spacer and thrust washer.

© Reviserl 7/70

e
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1200, 1400, 1700, and 2000 Series

REVERSE IDLER GEAR
SHAFT AND SPACER

INPUT SHAFT
AND GEAR

3 GEAR CLUSTER
ASSEMBLY
(Except for
1400 series,
see Figures
4-18 and
4-19)

Figure 4-12 Three Gear Cluster

(<)
Pt

INPUT SHAFT

A R
DIFFERENTIAL / ND GEA
\ : CHAMFER

TOWARD
BEARING

QUTSIDE END
OF INPUT SHAFT

Figure 4-13 Input Shaft and Gear

Revised 7/70

8. Remove the shifting assembly as one unit.

9. Remove the reverse idler shaft, spacer and
gear.

10. Lift out the three gear cluster.

11. Remove the differential.

12, Tap the input shaft out of the case.

C. INSPECTION AND REPAIR

Refer to SECTION 5, Paragraph B for discussion
of gears, case, cover, and shafts.

Inspection of the case and cover on the 1200 or
1400 series may indicate the need for replace-
ment of the axle housings.

Use an arbor press to drive out the housing, and
a protective piece of bar stock between the
housing and press when replacing the housing.

Press the housing in squarely until the flange
seats against the case and cover.

4-3
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1200, 1400, 1700, and 2000 Series.

SPACERS
%,

R
% 2
| ™

BEVEL EDGE DOWN

"~ BEVEL EDGE
OF TOOTH TOWARD
LARGE GEAR _
- (Except 1400

series)

INPUT SHAFT
AND GEAR

SQUEEZE TOP
OF
SHIFT RODS

THRUST WASHER

SPACER

Figure 4-16 Output Gear and Shaft

1.

2,

3.

:{;

6.

D. ASSEMBLY

Install input shaft in case. Use a'soft mallet
to seat shaft and gear completely Binding
can occur if the shaft is driven in only part
way.

Install the differential aséémbly‘. - The four
capscrew heads should go downinto the case.

Install the three gear cluster, with the sma_ll-
est gear up. -

NOTE: Bevels of small and middle gear go
down toward: large gea.i“ Large gear bevel
is up. The short spacer -goes between the
la.rge and middle gears.

The 1400 series has a one p1ece,

3 gear
cluster. See Figures 4-18 and 4-19. ’

. Position the reverse idler shaft in the unit,

then install gear and spacer.

Install the shifter assembly as a unit into.
the .case. = When. installed correctly, the.
neutral- square formed by the shifting forks
should appear- through the case opening for
attaching the shift housing. Both shift gears:
should be out of mesh.
Install the output sha.ft spacer and
thrust washer.

gear,

Revised 7/70

¢

{



PEERLESS MECHANIC'S HANDBOOK

1200, 1400, 1700, and 2000 Series

SHIFTER
ROD
ADJUSTING

BRAKE SHAFT

7 T
INPUT SHAFT  SHIFTING FORKS \
IN NEUTRAL COVER

Figure 4-17 Transaxle Case

BRAKE AND
3 GEAR CLUSTER IDLER
SHAFT

3 GEAR CLUSTER

Figure 4-18 Removal 1400 Transmission

AXLE AND DIFFFRENTIAL  THRUST GUTPUT GEAR
SSEMBL ASHER
A J W ROD |

N ER
flf sPac SHAFT

o STOP

REVERSE
IDLER
3 GEAR CLUSTER GEAR

Figure 4-19 1400 3 Gear Cluster

Revised 7/70

7. Install brake shaft in the unit cover.

8. Position a new gasket on the cover mounting
surface, then install cover.

9. Align cover with the dowel pin and secure
with the socket head capscrew. Torque to
10 1bs. it. .
10. (a) On 1200 series units, install axle seals
using sleeve and driver.

(b} On 1700 series, install axle seals before
installing axle supports using sleeve and
driver.

(c) On 2000 series, press seals into seal
retainers, then use sleeve to protect seal
when installing into the case and cover.
Install "O" ring seal.

11. Install axle supports (1700 and 2000 series).
Be sure that the mounting pad position is

correct before tightening down capscrews to
13 lbs. ft.

12, Install a new gasket and shift lever housing.’
Torque screws to 10 1lbs. ft. Be sure the
shift lever is in the proper position to allow
shifting.

E. LUBRICATION
Use S.A.E. 90 E. P. oil in the transaxle.

Fillunits 1203, 1204, 1204-A, 1205 thru 1208
with 3 pints oil. All other units, fill with 2
pints oil.

F. 1400 SERIES TRANSAXLE

The following areas of repair and assembly are
peculiar to the 1400 series transaxle.

1. The brakeshaft is also an idler shaft for the
3 gear cluster. When the cover is removed
or installed with the shaft, the 3 gear cluster
should be positioned in the case to its proper
spot. Then the shaft is inserted through it
into the needle bearing.

2. The one piece gear cluster is identical to that
found in the 2300 series. Refer to page 11-2
of SECTION 11 for bushing replacement pro-
cedure. Use tool 670183 for the 7/8" L.D.
bushing.
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PEERLESS MECHANIC’'S HANDBOOK 2300 Series

SECTION 5 FOUR-SPEED TRANSAXLES

CAUTION

BRAKE SHAFT SHIETLEVER

DECLUTCHING IS REQUIRED WHEN SHIFTING TO

SHIFT LEVER AVOID GEAR CLASHING AND DAMAGE.

A. GENERAL

1. The 2300 series transaxles have a four speed
forward and one speed reverse transmission.

2. To identify the unit, refer to paragraph C.,

SECTION 1.
MOUNTING PADS

Figure 5-1 2300 Series Transaxle

INTERNAL QUAD
RING SEAL USED
AT THIS POINT

ROLL OR 3. Service for the shifter assembly is covered
DOWEL PIN in SECTION 10.

3 SOCKET HEAD
CAPSCREWS
(TORQUE 10 FT LBS) t -

INPUT %/ 4, This is the only transaxle currently produced
by Peerless which is approved for use with
ground engaging equipment.

7
SHIFTING FORKS
IN NEUTRAL

Figure 5-3 Position of Shifter Forks Prior to
Disassembly

Litho in U.S.A. 6/73 5-1
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SCRIBE MARK "
(IF NECESSARY)

BE SURE SEAL
IS REMOVED

CASE

5-2

1

2.

'B. DISASSEMBLY

-Pkei'forn.i all pre;disassembly procedures out-

lined in paragraph F. SECTION 1.

Pos1tion the sh:.fter forks in neutral before :
dlsa.ssembly ’

Remove both axle housmgs and use the ex-
posed axle as a ram:to separate the seal
retainers from the case and cover.

When disassembling the rest of the unit, it
should be held so t.hat:

~(a) It lieson the cover, properly blocked up,

1.

.80 'thatno weight restson the brake shaft,

(b) The cover should sit rigidly so that re-
moval of parts can be done in a system-
atic step by step procedure. =

(c) It will not fall causmg an accldent or
: 'in]ury

'011 seals areé of the double lip type S0 sleeve

protectors donot offer much protection when
removing them. Upon replacement, new
seals should be used.

Tap dowel pins into the cover and remove
eight socket head capscrews.

PR

To separate the case from the cover:

(a) Lift the case 1- 1/2 to 2 inches above
the cover.

(b) Tilt the case so that shift rods will clea.r
o eage. -

(c) Rotate the case eo thaf'boss hidden in-
side will clear. gears, ‘then lift free of
the differential. \

1
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REVERSE IDLER GEAR AND SHAFT

Figure 5-8 Reverse Idler Gear, Shaft and Spacer

LOW GEAR SHAFT

REVERSE IDLER GEAR
AND SHAFT REMOVED

Figure 5-9 Remove Shifting Assembly

LOW GEAR
SHAFT BEARING

SPACER

AXLE AND
DIFFERENTIAL ¥ BRAKE

2-GEAR CLUSTER

ASSEMBLY SHAFT

Figure 5-10 Brake Shaft

8. Remove thrust washer and three gear cluster
from brake shaft, noting whether the cluster
has a sloppy fit.

(a) To service the cluster bushings, refer
to SECTION 11.

(b) Inspect gear teeth for wearing, chipping
or breaks. Wear or chipping on the
bevel area only, indicates shifting while
the equipment is in motion.

9. Remove the reverse idler gear, spacer, and
shaft from boss in cover.

Note that the spacer goes between the gear
and that the gear bevels go down.

Excessive wear on teeth bevels indicates
improper shifting technique.

10. Lift out the shifter assembly. Service of
this unit is described in SECTION 10.

If it is evident that the shifter assembly needs
no furtherteardown, place it aside, in aclean
place, intact, for easy re-assembly.

11. Remove the low gear and shaft, and splined
spur gear. Separate gear and shaft. Note
that NO thrust washer is between the gear
and case.

12. Remove the two gear cluster and spacer from
the brake shaft.

13. Lift the differential unit out of the cover.
Service information appears in SECTION 8.

5-3
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2300 Series

1/16" TH THICK
15/16"1.D.,
THRUST WASHER

DIFFERENTIAL
AND. AXLE
ASSEMBLY
REMOVED =

OUTPUT GEAR AND SHAFT

Figure 5-11 Output Gear and Shaft

- 1/32" THICK, 1" 1.D
THRUST WASHER
UNDER IDLER GEAR

IDLER GEAR CHAMFERED
SIDE UP, AWAY FROM BEARING

Figure 5-12 Idler Gear and Brake Shaft

LOW GEAR

-DIFFERENTIAL - SHAFT_ EARING

3/4" 1.D.

QUTPUT
SHAFT
BEARING

INPUT $HAFT’AGND SS;:)R
EA
FLAT SIDE CF  SHIFTER ROD

SOCKETS .
Figure 5-13 Case Assembly

SHIFT LEVER
OPENING

*QUTRUT *SHIFTER SHAFT BEARING

BEARING )\ SHIFTER ROD
) '

NG Q

<]

"BRAKE SHAFT BEARl

LOW GEARN \K D

SHAFT BEARING<C {) (‘ o R%/EESE
\\ - SHAFT

*BEARING o == BOSS

TO BE .015"-,020" e
BELOW THRUST SURFACE MAGNETIC DRAIN PLUG

Figure 5-14 Cover Assembly

5-4

14. Remove the output shaft and gear and thrust
washer from each end of shaft.

15 Remove the brake sha.ft

Note that the bra.ke shaft 1d1er separates
from the shaft. If separated, be sure that
when re-assembled, the idler gear chamfers
are away from the cover.

16. Remove input shaft ffom case by tapping with
. -a non-metallic hammer. .

C. INSPECTION AND REPAIR
- .Gee.rs .

- (a) Check bevels for evidence-of galling due
to improper shifting.

NOTE: Peerless Transaxles must be
stopped for sh:.ftmg

(b)' Check face of teethfor wear, large shiny
-areas indicate much tooth contact and
possible excessive wear. Replace gears
indicating dama.ge or excesswe wear,

2. Shafts and Axles

(a) Checksurfacefor rust, p1ttmg, scratches
! ) or wear. : :

(b) Check keyways, splines, thfeeds, and
.~ . grooves for wear. Replace parts if worn
or dimaged beyond a refinishable state.

3. Case and Cover

Check for cracks, stripped threads, metal
chips, flat sealing surfaces, and rust. Clean
out any rust. Replace parts if any damage
is'found that cannot be repaired.

4. Thrust Washers and Spacers .

Check for shininess indicating wear. Replace
if wear is evident. Try to determine cause
of thrust washer wear such as: lack of end
pla.y due to re-use of gasket or use of wrong
thrust washer.

(3.1
.

Sh1ft1ng Assembly

Refer to SECTION 10.

6. Gaskets
Replace all gaskets.

7. Oil Seals
It is a good habit to replace all seals. It is
necessary to replace all double lip seals.
Refer to SECTION 1, paragraph G.

8. Bearings and Bushings

Refer to SECTION 11.
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. PEERLESS MECHANIC’S HANDBOOK

D. ASSEMBLY

SN )

/16" T K, 15/k"
5T WASHER

AND SHAFT

OUTPUT SHAFT BEARING

Figure 5-15 Output Shaft Bearing

DURING REASSEMBLY CHECK
FOR' CORRECT AXLE LENGTH,
IF BOTH AXLES ARE DIFFERENT

OUTPUT GEAR

AXLE AND
DIFFERENTIAL
ASSEMBLY

FOUR HEX BOLT HEADS UP

Figure 5-16 Install Differential

LOW GEAR
BEARING

SPACER
2-GEAR CLUSTER

Figur ~17 Two Gear Cluster

1. Install input shaft in case. Use a soft mallet
to seat shaft and gear completely. Often,
binding in the assembled unit can be traced
to a partially installed input shaft.

2. Center one 1/32 inch thick by 1 inch 1.D.
thrust washer on the cover brake shaft needle
bearing, then install the brake shaft and gear
(chamfer side away from cover).

3. Install the output shaft and gear after ccater-
inga 1/16 inch thick by 15/16 inch 1. D, thrust
washer on each end of the shaft.

4. Insert the differential assembly in the cover.
Note that the four bolt heads should be out
away from the output gear. -

5. Install the two gear cluster and spacer on
the brake shaft.

6. Install a 1/16 inch thick by 3/4 inch L.D.
thrust washer, gear, and low gear idler shaft
in cover. Do not put a thrust washer on the
exposed end of this shaft. Be sure the small
gear meshes with the larger gear of the two
gear cluster. .

5-5
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SQUEEZE SHIFTER
RODS TO HOLD
SHIFTER ASSEMBLY

:7/8"1.D. -
THRUST WASHER
IN PLACE ON
BEARING

- 1/32" THICK;, "

WO GEAR
TOGETHER_ CLUSTER :
e L AND SPACER
SHIFTER ROD =~ 3
SOCKET '

5-6

Fizure 5-18 Spur Gear and Low Speed Shaft

g

7.. Center one 1/32 inch thick by 7/8 in¢h I. D.

“thrust washer on cover shifter shaft bearing.

8. Install shxfter assembly as a unit. mto the‘

COVEI‘

9. W1th the small gear of the three gear cluster
toward the;spacer, install the three gear

- cluster and other 1/32 inch thick by. 7/8 inch. -
I.D, thrust Washer on the brake sha;ft See

Figure

10. Install the revérse idler shaft, spacer, and -
gear into the cover. The beveled side of the

idler gear should be down into the cover.

11. Position the gasket on the cover sedling sur-

face, then insta.i case over the differential’
“Be sure the boss goes under gears -

shaft.
and that edge of the case goes over, the shaft
rods in the opposxte manner from which it
was removed '

12

Once in position, if case hangs 1/2to 1 inch
high, turn the input shaft to get gears to

mesh. Thecase should drop to about 1/4 inch -

from closing. -

Ty e e
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CASE

SHIFTING FORKS
IN NEUTRAL

I T~

OIL SEAL
SLEEVE (USE
DURING

ASSEMBLY)

THRUST BEARING ASSEMBLY

Figure 5-20 Install Seal Retainers

INTERNAL QUAD
RING SEAL USED
AT THIS POINT
ROLL OR
DOWEL PIN

3 SOCKET HEAD

_&Z/ CAPSCREWS
» | i__(TORQUE 10 FT Lbs)

‘\

INPUT \‘% s l\'l
SHAFT -7
GASKET \ @

Figure 5-21 Shift Lever Housing Installed

13. Usea pair of needlenose pliers on the shifter
stop oneach shifter fork toagitate the shifter
rod ends into their machined recesses in the
case.

14. Align the case and cover with the two dowels,
then install and tighten the eight socket head
capscrews. Torque screws to 10 lbs. ft.
Unit cannow be placed flat on the work bench.

Position seal retainers and new seals in
position.

Caution: Sleeves must be used to protect
seals, especially axle ends or where wheels
attach.

15. Install new "O" rings on seal retainers and
position axle supports to case and cover. Be
sure mounting pads face in same position as
when removed. Install capscrews and torque
to 13 lbs. ft.

- 16, .Install shift lever housing and new gasket.

E. TESTING AND LUBRICATION

1. For testing, refer to SECTION 1, para-
graph I.

2, For proper lubrication type and amount,
refer to SECTION 1, paragraph E.
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PEERLESS MECHANIC'S HANDBOOK : 1300 Series

SECTION 6 1300 SERIES REDUCTION GEAR AND DIFFERENTIAL UNIT

REMOVE MOUNTING SCREWS (4)

Q)
I

S
%\@Q |

=
Z5
&
SN N
O
AN
HEss
=l “
—;)
///
Z
O

T~

7

Figure 6-1 1300 Series Unit with Hydrostatic
) Unit Attached

INPUT GEAR

HYDROSTATIC UNIT
MOUNTING HOLES

Figure 6-2 1300 Series Transaxle
Right Front View

o, INPUT
1 /

T ZZITIIZ

|
3 \ 5 2
= A
== 6
4 ‘ = S e 2y
T— !E L]
pL—. = b 4
1 PP = =i
N ﬁ’ u.'n‘ N7
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WL T o’ \_;}"v‘m‘
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Figure 6-3 Transaxle - Sectional View

REVISED 7/69

LITHO IN U.S. A,

A. GENERAL

1. The 1300 series unit is driven by a hydrostatic
motor connected to theunit case. The trans-
mission function is accomplished by the hy-
drostatic controls. The Peerlessunit, there-
fore, only reduces input shaft speed to the
differential and axle assembly.

\

2. To separate the hydrostatic unit from the
1300, support both parts, then remove the
four mounting screws, and separate parts.
Drain oil from the 1300 unit. Any hydrostatic
repair must be done through the equipment
brand dealer.

3. Axle supports, pressed from the inside out,
must be removed with the case and cover,
similar to the method used in the 1200 series
transaxle.

4. Legend for Figure 6-3

1 - Oil Seal 8 - Axle

2 - Thrust Washer 9 - Axle Support

3 - Brakeshaft 10 - Bushing

4 - Needle Bearing 11 - Cover

5 - Output Gear 12 - Differential Gear
6 - Output Shaft 13 - Case

7 - Spacer 14 - Thrust Bearing

B. PRE-DISASSEMBLY

Clean the reduction unit exterior surfaces.
Drain lubricant, then separate the reduction
and hydrostatic units. Check axle shafts for
cutting edges and high spots. Due to the hard-
ness of the shafts, a stone may be necessary
to take off metal. Check for any evidence of
oil leakage at gasket or bearing surfaces.

C. DISASSEMBLY

1. Remove lockscrews and tap dowel pins out
of cover. Lift off cover and discard gasket.

2. Lift out brake shaft, gear, and thrust washers
on each side of gears.

3. Lift output shaft, gear, spacer, and thrust
washer from case. At the same time, lift
out the differential assembly.

NOTE: No thrust washer is located between
the output shaft and case. i

6-1
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’ OILLLEVEL

EQUIPMENT - -
MOUNTING HOLES

* GASKET

-~ DOWEL

6-2

LITHO IN U.S. A.

4.
5.

6.

To service differential, refer to SECTION 8.
To Servicé bearingé, refer to SECTION 11.

To separate axle supports from f:he case and:
cover, usé an arbor or hydraulic press. A

-~ piece of bar stock should be used to protect:

the support from the press ram.

D. INSPECTION AND REPAIR -

1.

3.

4.

Inspect case and cover for cracks, stripped

threads; marred sealing surfaces; and bear-
ing condition. Cause of any oil leakage should
be corrected. If parts “can't be repaired,
replace them." ‘

Check shafts and gears for worn or chipped

teeth. Check bearing surfaces for scratches
which might affect oil seal performarce.
Check for wear. ' . . :

Check needle bearing for presence, seal,
and smootlmess. Also, be sure bearings
are not corroded or rusty. Reéplace bearings
of doubtful condition.

Check differential for rigidity. Wobble in-
dicates wear. Referto SECTION 8 for service.

E. REASSEMBLY

1.

30

When Installing axle support, be sure case
and cover alignmert is true with the press.
Press supports inuntil flanged surfaces con~
tact case and cover.

Install - differential and output shaft simul-
taneously. - Position gear 3/4" I.D. spacer,
and thrust washer on shaft. : :

Center one 3 /4" L. D, thrust washer over case
needle: bearing then install brakeshaft gear,
and other 1-1/_8'f L. D. thrust washer.

Positiona newgasket on the mounting surface:
of the case, then install cover. Align cover
and case by tapping dowel pins into cover and
secure with lockscrews torqued to 10 lbs. ft.,

Install new brakeshaft oil seal using sleeve
number 670179 and driver number 670180.

Install new axle support oil seals using sleeve
number 670179 and driver number 670180.

Add 2-3/4 (44 oz.) pts. oil (S.A.E. EP 90)
before securing hydrostatic drive to the 1300
series unit.. Clean mounting surfaces and
use a new gasket between the units. | Torque
4 mounting bolts to standard torque for bolt
used.

REVISED 7/69
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2400 Series

SECTION 7
VEHICLE MOUNTING HOLES
~ COVRR HYDROSTATIC UNIT
BRAKE SHAFT MOUNTING HOLES

(RIGHT SIDE HERE)
LONG AXLE

INPUT SHAFT
(LEFT SIDE HERE)

AXLE SUPPORT
RETAINING BOLTS

HYDROSTATIC UNIT
MOUNTING HOLE

SHORT AXLE SUPPORT
PRIOR TO REMOVAL, NOTE POSITION OF
MOUNTING PAD [N RELATION TO UNIT.
(ALSO NOTE SIDE TG WHICH SHORT

SUPPORT AND LONG SUPPORT ATTACH.)

Figure 7-1 2400 Series Reduction Unit

DIFFERENTIAL UNIT
{(NOTE POSITION OF
CAPSCREW HEAD.
REASSEMBLE IN
COVER SAME WAY).

DIFFERENTIAL
DRIVE PINION
AND GEAR (OUTPUT)

DOWEL PIN

INPUT
SHAFT
DRA!
PLUG BRAKE SHAFT

AND GEAR

FiLL LEVEL
DOWEL PIN PLUG

Figure 7-2 Unit Case Removed from Cover

OUTPUT PINION, GEAR INPUT SHAFT, GEAR
AND THRUST WASHERS AND THRUST WASHERS

BRAKE SHAFT GEAR, SHAFT
AND THRUST WASHERS

Figure 7-3 Removing Input and Output Gear,
Shafts, and Parts

REVISED 6/70

REDUCTION GEAR AND DIFFERENTIAL UNIT

A. 2400 SERIES

Refer to SECTION 1 for service prior toremoving
the unit from a vehicle.

Refer to 4. below for hydrostatic removal.
1. DISASSEMBLY

(a) Clean axles of burrs, rust and sharp

edges.

(b) Remove axle supports. Be sure to note .
in which position and to which side they
attach.

(c) Drain oil from unit.
(d Remove seal retainers and "O" rings.

() Remove eight socket head cap screws
securing case to cover. Drive dowel
pins out of case into cover, then lift
case off of the cover.

(f) Before removing differential unit, note
the position of the cap screwheads. Re-
place the unit in the same way to insure
that axle lengths will be correct when in-
stalling axle supports. '

(g) Remove the input shaft and gear assem-
bly. Note that thrust washers are on
both ends of shaft.

(h) Remove output pinion and gear splined
to it. Note position of thrust washers
on each end of pinion.

(i) To remove the brake shaft, the shaft
must be tapped from the gear splined to
it. Use a soft hammer. Note that both
ends of the shaft have thrust washers.

2. INSPECTION AND REPAIR

(a) Clean all parts and examine for wear or
damage.

(b) Referto SECTION 8 for differential ser-
vice. Refer to SECTION 11 for bushing
and bearing service. Replace any loose
or worn bearings.

{¢) Removeand discard oil seals from input
and brake shafts. Check axle seals and
replace if any evidence of leaking exists.
If protective seal sleeves were not used
when removing seals and retainer as-
semblies, replace seals.

Replace seals after assembly. Use
seal sleeves and correct drivers. See

SECTION 1, Paragraph G for service.

LITHO IN U.S. A. -1




2400 Series 'PEERLESS MECHANIC’S HANDBOOK

o BRAKE L _ ; (d) Clean the caseand cover. Protect bear- -
SHAFT : ings from dirt. Lubricate bearings to .
o R Cenn L e - prevent rusting. o

QUTPUT 3. ASSEMBLY

i (a) Install thrust washer in cover for input, -
output and brake shafts. = .

() Install brake sha:ft into gear in cover.

(c) Install input and output shaft (with gear)
. and position spacers on brake shaft. In-
stall thrust washers on all shafts.

(d) Install differential unit with cap screw,
facing up.

(e) Posmon new gasket on shghtly raised (
dowels and install case.” Turn down
eight socket head cap screws lightly. Tap
dowel pins m and tlghten cap screws to
10 Ib, ft. '

(£ ) Use seal sleeve and install seal a.nd re-
taiher assemblies. Position new "O"
ring on seal retainer. Be sure the
mounting pad is in correct position.,
Install edch axle support and bolt down.:
Torque thé cap sc'rews to 13 lb. ft.

(g) Using proper seal sleeve a.nd drlver,
_ replace input -and brake shaft seals. .
_ See SECTION 1 Para.graph G, for (
~-  -service. : .
(h) Rotate shafts to check for binding or
' noise.

(1) Add lubricant (2 pints S.A.E. EP90 oil)

' FIGfJRE 7-4 2400 SERIES EXPLODED VIEW to level of fill plug with unit in normal
B o B ‘_ mounted position. ‘ ,

COVER CASE
THRUST WASHER THRUST WASHER
INPUT SPLINED COUPLING
SEAL— CE 3 SEAL \
BRAKE——a T '

‘ . . = “——— THRUST WASHER
THRUST WASHER NE = 10" RING
- SEAL RETAINER . NOTE POSITION OF
' AXLE SUPPORT
SEALED

J . — BALL BEARING

SEAL

CoutPuT———— S —

 NOTE POSITION OF
CAPSCREW HEADS

NOTE, EQUAL LENGTH AXLE
EXTENSION FROM EACH SUPPORT

FIGURE 7-5 2400 SERIES CROSS SECTIONAL VIEW | o {

7-2 LITHO IN U.S.A. REVISED 7/69
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2400 Series

MOUNTING
SCREWS (3)

FIGURE 7-6

COAT INSIDE OF COLLAR

-~ WITH E.P. LITHIUM GREASE MOUNTING

SCREWS (3)

FIGURE 7-7

REVISED 7/69

4. Separating and Combining Hydrostatic Unit
-and 2400. -

Tl"le two parts should be removed from the
vehicle together.

(a) To separate the units, block the assem-
bly to prevent falling, then remove the
three hydrostatic mounting screws. Lift
either unit from the other. If any binding
occurs, remember that the drive shafts
are held in common rotation by a splined
coupling and the coupling may have a
slight bind on the driveshaits.

(b) Once separated, to make any further re-
pair to the hydrostatic unit, it must be
returned to the brand unit dealer who
sold thevehicle for his servicearrange-
ment. :

(c) To combine the hydrostatic drive and
the 2400 unit, coat the splined coupling
with E,P. Lithium grease -6r-install it
on the 2400 input driveshaft.

(d) Align the driveshaft of the hydrostatic
unit to the coupling and press ‘the units
together. Secure the units in assembly
with three socket head capscrews tor-
qued to the standard for the bolt being
used.

LITHO IN U.S. A. -3
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INPUT DRIVEN
BEVEL GEAR

- Figure 7-8 2500 Series Front View

1O" RING SEAL

TIMKEN® TAPERED
ROLLER BEARING

Figure 7-9

AND DIFFERENTIAL UNIT

~ B. 2500 SERIES REDUCTION GEAR ( )

1. GENERAL

Most 2500 series. two speed gear boxes are
run by an Eaton Model 10 hydrostatic unit.
Power for the hydrostat is supphed by (as
presently approved) an engine up to an
18 H.P. rating. The unit has infinite forward
and reverse speeds in both a high and a low
range. .

The 2_500 series are shipped without lub-
rication from Peerless. Original- equipment
manufacturers fill each gear case with lub- —
rication when installing the 2500 in the equip- (
ment. Filling, checking and the quanity and

type of lubrication is discussed in paragraph 6.

~ 2. PREPARATION FOR DISASSEMBLY

(a) Perform the applicable services out-
lined in Section 1.

{b) Althoughthe unit should have beendrained
_of lubrication, be aware that axle support
removal will allow trapped oil to spill.’

(¢). Loosen the axle supports and allow ﬂu1d (:
to dram from that area.-

" (d) Remove piping a.nd hydrostatic w.it gs
. necessary to allow repair. -

NOTE: An oil supply is bi¢ .ksu i. the

- hydrostatic unit when not :unning - so

, upon reassembly, hydrostatic chargmg
- is'not necéssary.

(e) Any attempt to tamper with the hydro-
static unit will be done so only upon the
authorization of Eaton or the equipment
manufacturer. Tecumseh does not \
authorize repair or adjustmeént of the *
unit.

(f) Cleanall exterior surfaces in preparation
for disassembly.

3. DISASSEMBLY

(a) Remove the axle supports. If supports
are different or if there is a chance for
confused reassembly, scribe alignment
marks.

(b) Remove and discard square "O'" ring
seal. (

(c) 1If the tapered roller bearings are loose,
remove them.

7-4 LITHO IN U.S.A. 6/73
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OUTFUT SHAFT
ANC GEAR

ol e o 3
TN

LOWRANGE  pjFFERENTIAL

DRIVEN GEAR ASSEMBLY

Figure 7-10 Counterclockwise Input Assembly

on THRUST _ OUTPUT SHAFT AXLE AND
RANGE WASHERS ~ AND GEAR  DIFFERENTIAL
BLY
DRIVE ASSEM
GEAR N

HIGH RANGE | ow RANGE  AWAY FROM
DRIVEN GEAR pRIVEN GEAR LARGE GEAR

Figure 7-11 Clockwise Input Assembly

INPUT SHAFT INPUT BEVEL GEAR

HIGH RANGE
(Shown Assembled) ‘ TRANSMISSION
SPACE BEVELED GEAR
THRUST (ROUNDED)
WASHERS SIDES
< "\ .
N ——j_ _
N ) \
\'\:—\1
=
==
SA— _
=
THRUST N/ SPACER (=
BEARING LOW RANGE THRUST
INPUT SHAFT TRANSMISSION WASHER

Figure 7-12 Input Shaft and Gear Assembly

CY

(e)

()

(g)

Position the unit on the 'cover up" side,
then remove 2 dowels and screws. Tiift
off the cover and discard the gasket.

Note whether the unit is as shown in
Fig. 7-10 or Fig. 7-11. Disassembly
and reassembly will have to follow one
view or the other.

Because the hydrostatic can be driven
either way and input rotation directionis
a matter of application, the driven bevel
gear must be changeable toaccept either
rotation. The gears and shafts also are
"flopped' depending upon input rotation
direction.

Disassemble as called out in Step (f) or
(g) below. '

(Counterclockwise input for forward)

(1) Remove the output shaft, thrust wash-
er and gears.

(2) Lift out the differential assembly.

(3) Lift out the input bevel, gear and shaft
as an assembly.

(4) Work the shifter shaft and gears out
of mesh with the shifter fork and rod
and remove.

(5) To remove the shifter rod and fork,
the set screw, spring and ball (Fig.
7-18) should be removed at the outside
of the case.

(Clockwise input for forward)

(1) Lift out the differential assembly.

(2) Remove the output gear and shaft.

(3) On the outside of the case (Fig.7-18),
remove the set screw, springandball.

(4) Remove both the input and shifter gear
and shaft assemblies, along with the
shifter rod and fork.

(5) Further disassembly of the compo-
nents will be handled in Paragraph 4,
Inspection and Repair.

7-5
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 Figure 7-13 Shifter Assembly

SHIFTER FORK
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FORK NORMAL
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HIGH RANGE
GROOVE
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.« Figure 7-14 Shifte,r‘Rod; aﬁd Fork

CUPPED
THRUST WASHER

AXLE AND
~DIFFERENTIAL
ASSEMBLY

Figure 7-15 Differential Gear

' 4, INSPECTION AND REPAIR

(a) Axle Sup;.:o‘rfsf‘ '

" (1) Checkballbearings and bearingraces
for wear, rustand’eéase of rotation..
Cléan interior of the support if:
necessary.

" (2) Replace oil seals in axle support

(8) Check for cracks.

‘(b). Case a.nd Cover

. (1) Check for Ieaks or cracks.
, {2) As necessary, replace needle bear-
' ings as describéd in Section 11,
(3) Do not replace brake shaft seal until
the unit is reassembled. -

‘ ‘ (¢) Sha.fts and Gears

(1) Check teeth for wear, plttmg, or
breakage.
(2) Inspect bearing surfaces for smooth-
) ness. .
' (3) Inspect gears for concentr1c1ty and
-~ out of round.
(4) Splines - should allow a smooth fit.
Rotate meshing parts for a better fit
if binding seems excesswe.

{d) Shliter Mechanism

,(1) Check spring for tens1on a.nd ball for
wear.

- (2) Check shifter rod grooves for wear.
Be sure snap ring sharp edge goes
awdy from shifter fork.

(3) Inspect shifter fork for stralghtness
and wear.

(e) . leferentml

(1) Check and smoothen axle hub ends.

(2) Check security of parts.

(3) Check snap rings for condition and
preserce.

—

—
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Figure 7-16 Differential Pinion Gears

THRUST DIFFERENTIAL
WASHER CARRIER
AXLE DRIVE
GEAR

AXLE
(SPLINED
END)

RETAINING RING

Figure 7-17 Axle and Drive Gear

SETSCREW FORK

SPRING
At ﬁ BALL, SPRING, AND
S SET SCREW
SNAP RINGS
BALL
BRAKESHAFT

Figure 7-18 2500 Series Rear View

(fy Other

(1) Check thrust washers for wear.

(2) Check tapered roller bearings for
wear and ease of rotation.

(3) Replace shifter rod oil seal after as-
sembly of all parts.

(4) Check thrust bearing for wear and
presence of rollers.

(g) Replace Any Parts Necessary

5. ASSEMBLY

Install parts reversing the disassembly pro-
cedure, watching out for the following.

(a) After shifter rod is positioned, install
ball, then spring and set screw. Turn
set screw in slowly while raising and
lowering rod - until ball stops rod move-
ment.

T-1




2500 Series PEERI.ESS MECHANIC'S HANDBOOK
(b) Be sure thrust washers and spacers are (c) Lubrication for all models is 7 to 8
between every shaft and case and cover. pints of SAE Type A Automatic trans-
mission fluid. When filling with fluid
(c) Install new gasket. It may be helpful to allow fluid to settle behind the tapere
dampen the gasket to get it to lie flat. bearings into the axle supports. This
‘may necessitate f11hng, checking and
(d) Be sure differential bolt heads go op- - adding. The lubrication fill and check
posite output gear (large gear). hole is located in the case as shown in
- figure 7-18. If the shrouding on the
(e)  Use seal sleeve 670245 to protect axle vehicle does not allow access to the
support oil seals during installation. fill and check hole when the 2500 is
: installed in the chasis, lubrication
should be filled prior to installation
on vehicle. If filling takes place before
IR installing 2500 in vehicle the unit
(f) Install axle supports correctly Do not . must be orlented as shown in figure e
rotate the support to a new position 7-18 or at a 90° angle to-the axles. {
when pressed tight against the square There should be no fluid leak.
“O” nng seal or the seal may be cut.
(d) Install drive assembly according to

6. AFTER ASSEMBLY

(a) To install brake shaft oil seal, use seal
sleeve 670179 and drive 670180
(b) To install shifter rod oil seal, use seal

sleeve 670206 and driver 670211.

manufacturers 1nstruct10ns

HYDRO STATIC DRIVE - T
LOW RANGE MOUNTING SURFACE " HIGH RANGE o
TRANSMISSION Z TRANSMISSION (
DRIVE GEAR /"  BEVELED SIDES DRIVE GEAR .
OF GEARS
DRIVEN SPACER .
INPUT A\
GEAR ‘ _
SPACER \ - INPUT SHAFT
. —
THRUST | &
BEARING 2 = THRUST
WASHER ll—""" L
— =ax] SHIFTER AND
= =4 ‘BRAKE SHAFT
5 = BEVELED 5 :
o s - L seesor <
s ‘/OUTPUT SHAFT o
- .
= — THRUST
"' WASHER === > e
N TSl P ,@5___’——55,&
e Al |
SRONNS == ——\-\0\' > —~7~ = 7 %
nom R,NG/§;< 7 = | i\ 27 BALL BEARINGS (2)
SEAL Y — o
= TIMKEN TAPERED '
A ROLLER BEARINGS (2) (
B,
NOTE: NO BEARING NEEDLE BEARINGS (2) I
AT THESE POINTS

Figure 7-19 2500 Series Section View

8/73  Litho in U.S.A.
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Differentials

SECTION 8 DIFFERENTIALS

HOUSIN

SPROCKET

G

\ |

LOCK NUTS

1.9 Series Differential

Figure 8-1

BEVEL GEAR DRIVE PIN

100 Series Differential

Figure '}-2

SNAP RING

HOUSING

DRIVE PIN
100 Series Differential

THRUST
WASHER

PINION
GEARS

AXLE

Figure 8-3

A, GENERAL

The .. Jerential assemblies, of all Peerless
units utilizing them, are grouped together in
SECTION 8. Though there is little similarity
betwa2en the 100, 600, =2nd remaining series
units, theyare grouped here because their func-
tion is the same.

The differential assemblies for the 1200, 1300,
1700, 2000, 2300, and 2400 series Peerless
units are very similar. Ilowever, each must be
assembled in its own way. By grouping them
together, you will become more aware of dif-
ferences in each unit, therefore less .pt to
allow these differences to cause mistakes in
assembly. :

B. MODEL 100 DIFFERENTIAL
i. Disassembly

(a) Clean outside of differential. Remove

. all kevs, pins, etc. Remove all burrs

from keyways and holes. Use stone on
hardened shaits.

(b) Remove 4 locknuts, bolts and sprocket.
Separate differential carrier housings.

(c) Removedrive pin, pinion gears and thrust
washers as a unit. See Figure 8-2.

(d) Remove snap ring, bevel gear and thrust
washer. Slide axle from differential
carrier housing. See Figure 8-2.

NOTE: Bushings are replaceable in the dif-
ferential carrier housing. Toreplace
bushing, use bushing tool 670204.

2. Assembly

(a) Slip axlein differential housing carrier.
Place thrust washer and bevel gear on
axle and secure with snap ring.

(b) Place pinion gearsand thrust washerson
drive pinand insert assembly into either
differential housing carrier.

{c) Use 10z.S.A.E. EP90 Lithiumgrease as
lubricant.

(d) Assemble differential carrier housings
and sprocket with 4 bolis and locknuts.

NOTE: No 06il seals or gaskets are required
in this unit.
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| C. MODEL 600 | ﬁ (

1. Disassembly

(a.): Drive out roll pin that secures drive pin
with suitable driver.

Figure 8-4

DRIYE PIN - R | | (

BEVEL

AXLE g PINIONS

(b) Remove drive pin.

BEVEL GEARS c Y -~

Figure 8-5

AV

(c) Thrust washers must be remaved before -
attempting to remove the pinions. Re-
move bevel pinions simultaneously by
rota.ting the 'gears in opposite directions;
gears will mave out of position.” '

. AXLE

BEVEL PINIONS WASHERS f_ ’

Figure 8-6

(d) Drive out double roll pin and slide axle |
..~ out,” On roll pin drive types, drive the
bevel gears from the axle. See Figure
8-7. i

(e) On double ""D" typé drives, remove snap
ring, bevel gear and thrust washer.
Slide axle out. See Figure 8-9.

(f) Inspect bushings and gears for wear and
replace when necessary. (
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/‘\

ROLL PIN

= di7) AXLE
¢
AXLE
OS]
Figure 8-8

SNAP RING

cup CUP FACES
FACES »0UT
ouT
SEAL
WASHERS
— 2
(=)
\
Ne—_ ©
— BEARING
BEARING
{NEEDLE TYPE) BEARING
(NEEDLE TYPE)
Figure 8-9A

Litho in U.S.A.

2. Reassembly of Differential Assembly

(a) Place axles (left and right) into differential
gear assembly. Install thrust washers.

NOTE: The axles differ in length so select
the proper axle.

(b) On roll pin drive models, install double roll
pins into holes in each shaft. Place bevel
gears on shaft. Roll pins fit into the recess
in back of the gears, bevel gears must be
seated tightly on the roll pins or binding
will occur. See Figure 8-8.

(c) On double “D” type drives, place bevel
gears on the shaft and install snap ring in
groove on the shaft. See Figure 8-9.

(d) Install bevel pinions SIMULTANEOUSLY
FROM OPPOSITE SIDES by rotating
pinions in opposite directions while sliding
into position in gear assembly. See Figure
8-6. Check alignment by inserting fingers
into drive pin holes. If not aligned, drive
pin cannot be inserted. Remove and replace
bevel pinions as only one tooth out of
position will cause misalignment.

(e) After aligning, insert thrust washers behind

each pinion. Insert drive pin and secure
with roll pin.

C-1 MODEL 800
1. Disassembly

(a) Same as disassembly for model 600; Steps
2, b, ¢, e, f, except for additional parts on
the axle.

(b) Remove and inspect seals, bearings and
washers for wear - replace if required.
(Figure 8-9A)

(c) If differential was disassembled note posi-
tioning of differing length axles so correct
reassembly may be performed.

2. Reassembly

(a) Reassemble in reverse order of disassembly.

(b) Install seal cup end out from the center of
differential to prevent dirt entry.
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DIFFERENTIAL RING GEAR . IRON CASING UNITS -

; D. DIFFERENTIAL USED IN PEERLESS CAST '
CARRIER AND AXLE (

‘NOTE: The models covered are the 1200, 1300
1700 2000 2300 and 2400 series.

1. The dlfferenna.l construction may vary from
the illustrations but is basically similar. For _
variations refer to Figures 8-11, 8-12, and
8-13. :

HEX: HEAD BOLT BEARING SURFACE

Figure 8-10 Typical Transaxle (3 Speed Series) ,

1 , 2. The 1200 series differential carrier is sup- )
ported directly on the axle (1). Roller thrust !
bearings (2) are used between the bevel gear
(3) and the differential carrier (4). This il- -
lustration shows axles with snap ring (5) re-
tainers, some earlier production had rolled '
over axle ends to secure the assembly.
Thrust washers (6) are used at the ends of
the differential carriers and case/cover
thrust face. = The drive pin (7) and drive
blocks (8) are similar to those used in Fig-
ure 8-12. Replace the differential carrier
if worn in excess of . 878 at point A.

R e A TN IR
%E&&FEER”VE'.%&~-—— 2 e atock
T

v A

D r -
BSGEQ%ELES DIFFERENTIAL GEAR DRIVE PIN

Figure 8-11 1200 Series Transaxle 3. The 1700 series differential has rolled on
the ends (1) to retain the bevel gear to the
ROLLED axle. The 1700 differential isalso made with
AXLE END SPACER snap ring retainer on the axle. In event it is
ks necessary to replace parts, the new axles
& will be snap ring type and the spacer (2) will
s o Qe be eliminated.

WS

’ ‘ Replace d1fferent1a.1 carriers worn in excess
. L p—— © of 1.004 at point A.

s _ ; ' 4. Roller thrust bearings (3) and (4) are used
: between the carrier and case/cover and be- i
- tween the bevel gear and carrier.

The bushings (5) support the axles.

5. The 2000 series,. three speed and the 2300
S series, four speed- differential.  Examine
1 ‘ the external bearing race on the differential
. =1 .. carriers (1) for wear, pitting, replace if
2 Ny evident. The differential carriers in this
assembly have replaceable bushings (2) re-
place if worn in excess of .878, point A.
See SECTION 11, Bushing and Bearing Ser- %

G : vice. These differentials have been built
with rolled axle ends and also snap rings (3)
ag illustrated.

Figure 8-13 2000 and 2300 Series Transaxle

8-4
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FOUR HEX

| i
HEAD BOLTS~ |~
e g

B I'
DIFFERENTIAL e 5o
CARRIER

4 ~N
,;/ - 4 ™
’J\'j)/ ‘_‘ \'\ . ‘>
- Q7 \

I

Figure 8-14 Differential Bolt Removal

RING GEAR THRU BOLT HOLES

DRIVE BLOCK

DRIVE PIN

TWO PINIONS

Figure 8-15 Differential Assembly (One Carrier
Removed)

RING GEAR SNAP RING

DRIVE BLOCK SEAT

i

Figure 8-15 Drive Block. Pin and Pinion Gear
Removed

6. Disassembly

(a) Clean the differential assembly, then
check and note the axle lengths and their
relation to the heads of the ifour hex
head bolts.

(b) If theunit will not turnfreely, note where
the unit binds. Check and replace those
parts.

(¢) Place the differential ina large vise with
soft jaws (hex head bolts up). Do not
clamyp the vise on the bLearing race of a
differential carrier.

(1) Remove the four hex head bolts and
the upper axle and differential car-
rier. Remove the drive blocks,
pinions, drive pin and thrust spacer
if used, by lifting out of the ring
gear. Tap the ring gear lightly with
a mallet to loosen from the diifer-
ential. carrier. Figure 8-15.

(2) If a snap ring is used, the axle as-
sembly may be disassembled. If the
axle end has been rolled, do not at-
tempt to break the rolled retaining
edge. The parts are to be replaced
as an assembly.

(3) Remove the snap ringand the thrust
washer, if used. Separate the bevel
gear and differential carrier from
the axle.

7. Inspection

(a) See SECTION 11, for Bushing and Bear-
ing Service.

(v) Examine gears for wear, cracked or
chipped teeth. Check the internal splines
of the gears and the axle if the gear is
removeable. If excess play is noted, it
may be necessary to replace the indi-
vidual parts or both the gear and axle.

(¢) Examine drive pinions, drive pins and
drive blocks for wear and damage. Re-
place excessively worn pinion or the
drive pin.
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HOLES THREADED IN ONLY -
ONE DIFFERENTIAL CARRIER

BEVEL GEAR

THRUST WASHER

| DIFFERENTIAL CARRIER
RING GEAR REMOVED

Figure 8-17 Ring Gear Removed

* SERRATED AXLE END

DIFFERENTIAL ROLLER THRUST
CARRIER BEARING WITH ONE
. THRUST WASHER
REMOVED

Figure 8-18 Snap Ring, Washer>a.nd Bevel Gear
: ~ Removed
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: (d) Examine the differential carriers. One
has threaded holes and the other has

through.. Be sure to order the correct

larger holes so that the bolts will pass (

replacement piece.

(e) Examine the internal bearing diameter
“of the differential carriers. If wear is
inexcess of the tolerance noted at point A,
replace the differential carrier or bush-
ing, if used. See SECTION 11, Bushing
and  Bearing Service and Chapter 5,
Tools, if it is necessary to replace the
bushing.

(f) When assembling thrust bearings, al-
ways place a hardened thrust washer on
each side of the caged thrust rollers.
Never use the caged thrust rollers with-
out the thrust washers.

8. Reassembly
(a) Oil all parts during reassembly.

(1) Select the correct axle for the side
of the differential opposite the hex
head bolts. If the wrong axle is
used, it will require complete tear
down of the differential, or possibly
the entire-transaxle if the error is
not detected until later.

(2) Clamp the axle, in a soft jaw vise
(not bearing or oil seal surfaces).
The differential carrier with thread-
ed holes is assembled to this axle.

(3) Refer to Figures8-11, 8-12and 8-13
for the properarrangement of parts
for the differential being serviced.

(4) Torque the four hex head bolts to
7 1bs. ft. SR

9. Testing , ' L

(a) Test differential action by holding the
upper. axle vertically, and spinning the
“differential. - The unit should spin and
rotate freely. Place the assembly on the
bench and rotate both axles in different
directions. " If any binding is noted in
either test check retaining bolt torque,
gear meshing, or bearing surfaces in the
differential carriers. Little or no end-
play should be apparent between the axles
and carriers.
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E. DUO-TRAK* DIFFEREN'I‘IAL inside whee] when making g typp,
the main disadvantage of a "Lockeq T
1. The Limited Slip Differentia] and How- It tial" which results in very difficult
Works
Peerless Gear ang Machine Division of 2 Disassembly, Inspection, ang Repai;
Tecumseh Prodycts Is offering a "Limiteq Remove four through-boits,
Slip Differentia]" for their series 2300 ang
2400 model transaxles, Separate axle assemblies from body ,
It seems that Some people are €Xpecting this To disassemble axles, remove sn
differential to berformas 3 "locked differen- and retained parts. Be sure that
tial" and the following information ig given thrust washer 8oes toward hyp
toclear up any confusion that may be present. axle upon reassembly,
The standard beve] gear differential ig 5 Use a pair of large 90° tip Snap ring
torque balancing device in which the low and remove the cylindrical SPring putti,
tractive ang high tractive whee]s deliver the sion on the ten pinion gears. Once the
Same amount of torque, Therefore, when is removed, the gears can be removeq
you experience low traction on one wheel the
other wheel delivers éxactly the same trac- Separate the two body cores from th:
tion. The extreme éXample of this ig when gear.
one wheel sping ireely and the other wheel
does not move, or in other words, you do not 3. Assembly

The "Limited Slip Differentia]" is built in in one core are out of alignment with pox

such a manner thy an internal drag is de- in the other core,

veloped in the differentia] gears so that the

driving torque is more uniformly distributed Re-assemble thrust Washers, bearing,

between the two driving wheels. Thijg gives rlerand side gear toaxle and secure witl

Superiortraction (at least 50% more inmar- snap ring,

ginal situationg such as snow plowing, turp- .. .

Ing on the side of g hill, hin climbing ang Instal] Pinlon gears on one side, then use

operating on wet grass. differentia] carrier and axje to hold t]
from falling out when the unit ig turned oy

However, this feature cannot be demonstrated The side gear must mesh with the five pinic

by Jjacking one wheel off the ground or placing

Install piniong in other side to mesh v

one wheel in an extremely slippery Position. Previously inst alled pinjons,

To sum it up, the "Limited Slip Differentig]"

will allow the operator touse hig unit in some Insert the cylindricaj Spring with 3 pair
situations where the unit with 5 standard dif- large 90° tip snap ring pliers so that it b
ferential cannot be used. At the same time tomson the side gear. Most of the ten pinic
thereare certain extreme conditions in which should be in contact with the spring,

the "Limited Slip Differentia]" cannot be ex-

Pected to provide traction. Install other axle and secure assembly w

four through bojtsg, Torque to 7-10 lbs. ft.
It should also be noted that the "Limited Slip

Differential' retains the feature of allowing *DUO-TRAK is the trademark of a patented limitc
the outside wheel to rotate faster than the slip differentia] designed by Illinois Too] Works.

FLANGED
SIDE GEAR THRUST WASHER

0000 ==

RING GEAR BODY COREes

PINION GEARs

SPRING

SNAP RING

Figure 8-19 DUO-TRAK* Differentia]
Revised May 1969 8-7
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SECTION 9 DRIVES

SNAP RINGS

DRIVING
BEVEL GEAR

DRIVEN BEVEL
GEAR IN LOWER
POSITION

———QUTPUT SHAFT

Figure 9-1 Output Shaft Removal

1/2" 7O 3/4" N MACH!NE BOLT

DIAMETER BOLT =—=————p| [——APPROXIMATELY
4" LONG

OUTPUT SHAFT ~EERTY g S
BALL BEARING SB: ; HEX NUT
LARGE WASHER

TO REST ON 4 INPUT
OUTER BEARING SHAFT

RACE
METAL PLATE -
TO PROTECT

LOWER BEARING

Figure 9-2 Bearing Removal

QUTPUT SHAFT
+AND BEARING

SEALED BALL
BEARING WITH
SNAP RING

Figure 9-3 Input Shaft Removal

NUT———fN_—WASHER

MOWER BLADE

]

APPLY SMALL
AMOUNT OF
GREASE
BETWEEN NUT
AND MOUNTING
SURFACE

Figure 9-4 Driven Bevel Gear Removal

A. GENERAL

1. Prior to removing the assemblies, examine
the following items that may have failed
causing the right angle drives to appear in-
operative.

2. Drive belts: Inspect for breaks, tension,
oil or grease saturation, inoperative tighten-
ing devices.

3. Pulleys: Tighten retaining screws. Examine
for sheared keys.

4. Mower blade clutches and break away devices:
Some blades have slip type clutches that may
slip during operation and appear to be damaged
right angle drives. Shearing devices are also
used to absorb a damaging impact load if en-
countered. Replace the clutch members or
shearing devices prior to removal of the
right angle drive if failure is noted.

5. Loose blade retaining nuts: Check torque and
tighten if required.

B. FINNED COVER RIGHT ANGLE DRIVE

1. Leaking lubricant. These drives do not have
oil seals, sealed ball bearings. If the unit
is to be serviced because of lubricant leak-
age, it will be necessary to replace the ball
bearings.

DISASSEMBLY

2. Remove the cover and gasket and remove the
lubricant.

3. Different output shafts achieve a different
rotation by mounting a gear at the topor bot-
tom of the shaft. (Figure 9-5).

(a) If the driven bevel gear is on the bottom
(Figure 9-1) remove the snap ringon the
output shaft and pull out the output shaft.

(b) Remove the output shaft bearing by using
a large machine bolt, washer and nut as
illustrated in Figure 9-2.

(c) The input shaft bearing, input shaft and
bevel gear may now be driven out of the
housing. Use tool 27569 (Figure 9-3).
Press bearing into housing to remove.
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_ (d) The top ball bearing in the blind end of (
the housing (Figure 9-3) is removed by
either heating the housing on a hot plate:
or tapping the housmg on the outside
with a mallet. : .

(e) Right angle units with the driven bevel
gear at the topwill have to be disassem-
bled as illustrated in Figure 9-4. The!
output shaft is larger in diameter inside

o than outside. When the output shaft is

LEFT HAND . v pulled out the bearing will also be re-

' K moved.

INSPECTION T -

Clean all parts-in clean solvent. Examine for
wear or.damage and replace as needed. Use
care when handling ball bearings, see SECTION 1
Bushing a.nd Bearing Service,

REASSEMBLY

Assemble ini reverse of the disassembly instruc-
tions. It is' important that only ball bearings !
with snap rings (Figure 9-3) be used for the in- ;
_put shaft and top output shaft bearing. - Use :
tool 27569 for driving in bearings. In the event .
bearing bore is tight in housing, heat housing on (
.~ hot plate. . Place a steel plate on the hot plate..
' .and rest housing on steel. plate. Do not over-"
heat. Work rapidly after removing housing
from hot plate. Use care to prevent burns.

LUBRICATION

After assembly, fill unit with four ounces of
Moly E.P. Lithium grease. This grease is ob- |
tainable at automotive service stations. It is -
the type of grease used for extended period
automotive chassis lubrication.

RIGHT HAND o . {

RIGHT HAND
Figure 9-5 Right Angle Drive Movements
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GASKET SEAL

COVER

Figure 9-8 Output Shaft Seal Replacemenf

BEARING AT INNER EDGE
OF MACHINED SURFACE

BALL BEARING

INPUT SHAFT

Figure 9-9 Input Shaft Removal

C. SMOOTH COVER RIGHT ANGLE DRIVES

SERVICE

Leaking lubricant: Correct lubricant leakage
by replacing the seals at the input- (Figure 9-17)
and output (Figure 9-7) shaft as described below .

1. Input shaft seal replacement: (Figure 9-7).
Remove four screws and the cover. Replace
the seal by driving in squarely so that it is
. 040" to . 050" below flush. Use tool 670185
to protect the seal when replacing the cover
and seal assembly over the input shaft. Place
the seal sleeve on the shaft and coat with oil.
Slide the sealed retainer over the sleeve.
Tighten the seal retainer screws and remove
the sleeve.

2. Output shaft seal replacement: (Figure 9-8).
Remove the seal by punching two small holes
in the seal with an awl as close to the outer
edge of the seal as possible and opposite each
other. Use care when making holes in seal
so that the ball bearing underneath is not
damaged. Do not use a drill. Insert sheet
metal screws into the holes and pull on the
screws to remove the seal. Long screws
may be turned in until they contact the outer
race of the ball bearing and turned to lift out
the seal. Place seal sleeve 670185 on the
shaft, lubricate generously with oil and slide
on the seal. Drive the seal into the housing
until it is flush with the bottom of the housing .
Use driver 28679.

DISASSEMBLY

1. Remove the cover, gasket and lubricant.

2. If the unit is built with the bevel gear on the
input shaft toward the cover, (Figure 9-9)
remove the snap ring on the input shaft from
the groove.

3. Remove four screws and the cover and seal
assembly.

9-3




" INPUT SHAFT

' 1
¢ .

SNAP RING

Figure 9-10 Bevel Gear and Input Shaft

QUTPUT SHAFT

QUTPUT SHAFT

Figure 9-12 Output Shaft Removal

IINSIDE INPUT
BEARING

SNAP RING

DRIVEN BEVEL
GEAR ON
QUTPUT SHAFT
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Figure 9-13 Bearing Removal

__PEERLESS MECHANIC’'S HANDBOOK

4. Remove the seal at the output shaft. See
paragraph Cof SERVICE above and Figure 9-8.

5. Remove the snap ring on the output shaft and
tap it with a mallet on the outside end to
drive it and the inner ball bearing (Figure 9-12)
out of the housing. . Remove the output end
ball bearing by driving out from the inside.

6

Remove the input shaft from the ball bearing
(Figure 9-12) with an arbor press. Always
support the inner race when removing and
replacing the input shaft into the ball bearing .
Use tool 670185 to support the inner ball
bearing race.:

3

The ball bearing that supports the inner end
of the input shaft (Figure 9-13) is removed
by holding the housingin the hand and tapping
the housing sharply on the outside with a soft
mallet behind the bearing. It may at times
be necessary to heat the housing to remove
this bearing.

INSPECTION

Clean all parts in clean solvent. Examine for
wear or damage and replace as needed. Use
care when handling ball bearings, seeSECTION 11
Bushing and Bearing Service.

- REASSEMBLY

Assemble the unit injreverse of the disassembly'.
When building up- the units it is important to

‘install the correct input shaft (Figure 9-12) and

identify it with the correct cover (Figure 9-6) if
there is any identification on the cover, either
R. H. or L. H. See Figure 9-5 to determine
rotation. Use tdols 28679, 670158, and 27569
to support bearings being pressed on shafts or
into housing.

LUBRICATION

After assembly, fill unit with four ounces of
Moly E.P. Lithium grease. This grease is ob-
tainable at automotive service stations. It is the
type of grease used for extended. period automo-
tive chassis lubrication. ‘
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“T" DRIVE WITH DIFFERENT
INPUT AND OUTPUT
ENDS OF INPUT SHAFT

DRIVE MODEL
NUMBER

"T" DRIVE WITH IDENTICAL
INPUT AND OUTPUT
ENDS OF INPUT SHAFT

Figure 9-14 "T" Drive Shaft configurations vary

IF INPUT END OF SHAFT
OTHER END IS OUTPUT END

BEARING CAP

AND
SEAL RETAINER
INPUT
SHAFT
OQUTPUT SHAFT
BEVEL GEAR
HOUSING
INPUT SHAFT
BEVEL GEAR

IF INPUT END OF SHAFT
OTHER END IS QUTPUT END

Figure 9-15 Remove Cover and Clean out Grease

BEARINGS ARE SLIP FIT
ON BOTH INNER AND
OQUTER RACES

HOLD GEAR WITH FINGERS,
THEN TAP ON END OF SHAFT
WITH MALLET TO SEPARATE

Figure 9-17 Separating Input Shaft from Input
Bevel Gear

D. "T" DRIVE SERVICE

1. Before removing "T'' Drive fromequipment,
be sure to scribe marks at one mounting hole
to insure correct reassembly.

2. To disassemble 'T'" Drive self - tapping
screws and housing cover and clean grease
from internal area. Note and mark near the
casting gasket surface on the side where the
beveled input gear is located. To switch the
7 1800 will result in output shaft opposite
rotation.

3. Remove capscrews and both retainer cap and
seal assemblies. Separate and discard oil
seals and gaskets.

4. Press input shaft ball bearings out of the
housing with fingers. If they stick, tap lightly
using a drift punch around the outer race.

5. Using a soft mallet, separate the input shaft
and gear. A slight press fit holds a keyed
surface on the shaft in a groove of the gear.
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TO REMOVE GEAR
REMOVE SNAP RING

REMOVE SNAP RING /——H

TO REMOVE BEARING,
REMOVE GEAR, AND PRESS
BEARING INNER RACE

TO ALLOW SHAFT
AND BEARING TO DROP
OUT OF HOUSING

Figure 9-18 Output Shaft and Bevel Gear

USE THE PROPER SIZE ;
SEAL PROTECTOR —. .. ALWAYS REPLACE

. OIL SEALS

Figure 9-19 Replacing Seal Retainers on the
Input Shaft

USE THE PROPER SIZE

POSITION OIL SEAL, :
" 'SEAL PROTECTOR

~ THEN USE SEAL DRIVER
'TO SEAT'THE SEAL SQUARELY
TO THE PROPER DEPTH

Figure 9-20 Replacing Seal Retainer on the
Output Shaft

9-6

6. Removeand discard the output shaft oil seal.
Do not scratch shaft. "Remove and discard
snap ring.. Tap the'shaft into’ the housing ,
usmg a soft ma.llet .

1. If‘necessary, remove the snapring to separ-
‘ate the gear and bearing from the shaft. Hold
the gear and bearing in.one hand and tap the
end of the shaft vigorously with a soft mallet.

8. Cleamng. Inspectmn ‘Repair.
- (a) Clean all parts of grease,.
fo‘relgn_ ‘matter. .

(b) Dry all parts. . Compressed air may be
used on:all parts EXCEPT BEARINGS.

rust, or

(lc)’ Check bearings for smooth rotatmn
. Lubricate.

- (d) Remove all burrs and scratches from
shafts. .

(e) Checkhousing for, cracks or pulled metal.
(f) Replace all snap rings removed.
(g) Replace all oiil Nseals‘. |

9. If separated, install inner ball bearing and
bevel gear on output shaft.  -Be .careful of
alignment. . Use of a press is preferable to

~‘tapping parts togéthér with a mallet.

10. Press shaft, bearing, and gear assembly into
. housing untll outer bearing race bottoms in
-~ retaining cavity.

11. Install outer bearing and new snao ring. .

12, Install new oil seal ‘using seal sléeve’ No.
670185 and driver 28679 until seal is flush
with housing.

13. Position input bevel ge‘arin mesh with;output
shaft bevel gear. Tap the input shaft into
place with a soft hammer. Use one hand to
hold the gear. and. shaft to dimpen tapping
blows. ' Be sure. gea.r is on the marked side

.. of the. housing.. \

14. Align shaft and insert ball bearing on each
bearing surface by hand. .

15. Install new seais in retainer caps, usiné
driver 28679, -

16. Using seal sleeve 670185 over the shaft ser-
rated ends, install new gaskets and bearing

~ cap.Tighten retaining capscrews to 8-11 ft.lbs.
17. Fill housing with 4 oz. of E.P. Lithium grease

18. Install gasketand coverand secure with self-
- tapping screws. Torque to 20-24 in. 1bs..

19. Align scribe marks and install "T"" Drive on
equipment.

C

e Matta,,

-

\
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SECTION 10 SHIFTING ASSEMBLY

Shifting Assembly

A. SHIFT PATTERNS

VERTICAL INPUT
FRONT OF EQUIPMENT

MODEL 200 MODEL 203

500 SERIES

(AVAILABLE IN
3-4 or 5 SPEEDS)
.| FIGURE SHOWS
5 SPEED UNIT

700 SERIES

°
©)

600 SERIES
&

®

o

FIGURE SHOWS
6 SPEED UNIT

HORIZONTAL INPUT
FRONT OF EQUIPMENT

o
@
$
(4}
<}
=
(=)}
[%2)
0
m
m
O
2

LEFT HAND INPUT RIGHT HAND INPUT

1700 SERIES 1200 SERIES
2000 SERIES 1700 SERIES

@ @ 2000 SERIES 3

©

NO LEFT

HAND INPUT(2)—

1200 SERIES
2300 SERIES

©
O—® (®)
@

©)

2300 SERIES

®
g@@@

®

®

B. SHIFT LEVER ASSEMBLY

Figure 10-1 Shift Patterns

1. General

(a) Prior to removing a shift lever assembly
from a transaxle, make note of the posi-
tion of the shift lever so that it may be
assembled correctly to the shift lever
housing.

Litho in U.S.A. 8/73

(b) Move the shift lever to Neutral, il pos-
sible, before removing it from the trans-
axle. Clean around the lever housing to
preveni dirt from falling into the trans-
axle. Cover this opening, if possible.
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Shifting Assembly

QUAD RING SEAL

SHIFT LEVER

ROLLPIN,

SHIFT LEVER
HOUSING

DOWEL PIN

SHIFT LEVER RETAINER E

Figure 10-2 Dowel Pin Type Shift Lever

HANDLE END

QUAD RING SEAL i
‘ ’ SHIFT LEVER

ROLL PIN RETAINER

SNAP RING

' SHIFT LEVER HOUSING

D)

Figure 10-3 Snap Ring Type Shift Lever

-NEUTRAL -
GROOVE'

INDEXING BALL
AND SPRING..
SHIFTER ROD: "A"

SHIFTER FORK®

M SNAP
BT RING
SHIFTER
STOP =
SNAPJ# e
RING!

NEUTRAL .
AND SPRI NG FORK

Figure 10-4 Three Stop Three-Speed Transaxle
Shifter Rod and Fork Assembly

NEUTRAL [NDEXING BALL
GROOVE

AND SPRING-

SHIFTER FORK 7
SHIFTER ROD "A"

SHIFTER. . e B B8 AT
STOP ] SNAP RING
SNAPJ = \

RING \SHIFTER !
INDEXING BALL FORK g O&)FT”EBR"
AND SPRING NEUTRAL
GROOVE

'Figure 10-5 Four Stop, Three-Speed and Four—Speéd
Transaxle Shifter and Fork Assembly
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2. Disassembly

(a) Place the shift lever in a viseso that the
shift lever housing is at least one inch
from the top of the vise jaws.

(b) ‘Dowel-Pin Type. Locate the-dowel pin

holding the retainer in the housing from
the outside (Fig, 10-2). Place'a 1/4"
flat face punch on the gasket surface
directly over the dowel pin. Strike the
punch sharply but lightly with a hammer
to dislodge the retainer from the shift
lever housing. Always use a new dowel
pin for.reassembly.

Snap Ring Type. Use the proper com-
pressing type tool for removing thé snap
ring. Loosen the vise and disassemble
the pieces (Fig. '10-3).

(c) Remove the shift lever from the shift
lever housing. . Examine the roll pin in
the ball of the shift lever, (Fig. 10-2)
if bent or worn, replace. When insert-
ing anew roll pin in the ball, position so
that equal lengths protrude from both
sides of the ball. :

(d) Oil leakage past the point where the shift
lever enters the shift lever housing will
require replacement of the quad ring seal
in the shift lever housing.

(e) Prior to reassembly, be sure that bends
in the shift lever correspond tothe mount-
ing on tl;e vehicle.

3. Reassembly
(a) Dowel Pin Type. Secure with. a new

dowel pin. A second dowel pin.is used
in some assemblies for alignment. This |

dowel pin is located in the gasket surface -

. of the shift lever housing and fits into a
mating hole in the transaxle.-

(b) Snap Ring Type. Secure parts with the
snap ring. Before installing the shift
lever and housing to the transaxle hous- -

‘ing, check the shifting forks for Neutral .
position.

(c) Always use new gaskets between the
shift lever housing and the transaxle..

C. SHIFTING ASSEMBLY .
1. General
(a) Differences in assemblies will be noted
in the following servicing procedure.

Always use the parts list for each model
to obtain the correct parts. :
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Shifting Assembly

NEUTRAL

GROOVEN

T

SHIFTER FORK™

Figure 10-6 Assemble Shifter Forks to Shifter Rods

FOURTH STOP ON SOME

\ANNULAR

SHIFTER RODS, BUT GROOVE

ALWAYS IN FOUR-SPEED

TRANSAXLES NEUTRAL
POSITION

SHIFTER FORKS
AND RCDS

ANNULAR GROOVE

i
| ————

Figure 10-7 Shifter Forks and Rods Positioned In.
Neutral

FLANGES FACE

SHIFTING
EACH OTHER GEARS

SHIFTER
SHAFT BEARING
.010 BELOW SURFACE

SNAP RING

Figure 10-9 Assembling Shift Fork, Gears and Shaft
Assemblies

(b) Shifting assemblies are removed from
and installed into transaxles by squeez-
ing the top end of the shifter rods. This
causes a binding that retains all parts
during removal or installation.

2. Disassembly

Follow the illustrations in order. Figures
10-10, 10-9, 10-8, 10-7, 10-6, 10-5. Prior
to disassembly compare the assembly with
the illustrations. This will aid during the
reassembly.

3. Inspection

(a) Replace the shifter stop if worn or dam-
aged.

(b) Examinethe teeth and internal splines of
the two shifter gears. Replace damaged
gears. The gears must slide freely on
the shifter shaft. Excessive wear of the
internal spline in the gears will create
cocking and difficult shifting. Replace
the gear if this condition is present.

(c) Replace the shifter shaft needle bearing '
if wear is evident. See SECTION 11, for
removal. Replace if the bearing surface
of this shaft should it be scuffed, pitted
or worn to a diameter less than . 750".

(d) Replace other parts showing wear, loose-
ness, cracks, etc.

4, Assembly

(a) Reassemble the shifting assembly hy
following the illustrations beginning with
Figure 10-5 through 10-10. Pay particu-
lar attention to either Figure 10-3 or
10-4 during the reassembly of the shifter
forks and shifter rods. Lay the parts on
the bench in the same manner as illustra-
ted in Figure 10-3 or 10-4 on a clean
paper or shop cloth. Pay particular at-
tention to the annular grooves in the
shifter rods and the snap ring.

(1) Assemble the shifter forks to the
shifter rods as illustrated in Figure
10-5. The shifter forks are inter-
changeable.

(2) Refer to Figure 10-5. Slide the
shifter fork onto the shifter rod until
it comes tothe hole with the indexing
ball and spring. With a flat blade
screw driver press the indexing ball
into the hole and move the shifting
fork cr.mpletely onto the shifter rod.
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SHIFTER STOP

NOTCH

SNAP

SHIFTER SHAFT

Figure 10-10 Positioning Shifter Stop

SNAP RING

)

" SHIFTER

10-4

Figuré 10-11 Final Assembly -

()

- (e)

(3) Move the shifting fork tothe Neutral
position. The neutral groove is the
center groove, If the shifter rod has
four grooves, the neutral groove is
the second groove from the shortest
end. This neuttral groove can be seen
through the hole in the shifter fork.
See Figures 10-3 and 10-4,. the ar-
rowfromthe words '""Neutral Groove''
is passing through the hole for view-

(4) When the shifter forks are properly
assembled to the shifter rods and
positioned inneutral, the ends of the
notches in the shifter forks are in
alignment. (Figire 10-11)

Assemble the two flanged gears onto the
shifter shaft. (Figure 10-7) Note that
the large gear is placed on theshaft first
with the flange side toward the neédle -
bearing in the end of the shifter shait.
Slide on the smaller gear with'the flange
toward that of the larger gear. ‘(Figure
10-7, 10-8)

When assembling the shifter forkand rod
to the flanged gears on the shifter shait,
Figure 10-9, that shifter fork which is on
shifter rod "A" always engages. in flange "
in the larger gear. To determine which

‘is-shifter rod "A" compare the parts to

illustrations. . Figure 10-3 and 10-4.
Hold the shifter shaft in the handas il~

. lustrated (Figure 10-7) during assembly.

(d)

(e)

®

(g)

After the shifter forkand rod assemblies
have been engaged with the flanged gears
allow the shifter rods to lay open in the
hand and position the shifter stop. (Fig-
ure 10-9.) The notch in the shifter stop
is the guide for correct positioning, A-
lign this notch with the corresponding
notches in the shifter forks and insert the
shifter stop. = Move the shifter rods to-

' gether, (Figure 10-10) and insert intothe

transaxle. Remember to squeeze the
ends of the shifter rods to cause the as~
sembly to bind and stay together.

Inthree speed transaxles the needle bear-
ing end is inserted first into the case ta
engage the end of input shaft.

When placing the shifting assembly:into
the four speed transaxle be sure the thrust
washer is on the bearing. Place the as-
sembly into the transaxle with the needle
bearing end of the shifter shaft up. Allow
the end of the shifter shaft to protrude
below the ends of the shifter rods, this
will ease the alignment of the assembly.

The shifter assembly is correctly instal-
led in the transaxle if the notches in the
shifter forksare just about in the center
of the openingin the case or cover of the
transaxie.



PEERLESS MECHANIC’'S HANDBOOK ' Bearing & Bushing Service

SECTION 11 BEARING AND BUSHING SERVICE

A. GENERAL BEARING AND BUSHING CARE

1. Bearings, bushings and bearing surfaces
should be thoroughly cleaned prior to exam-
ination. Examine closely for scuffing, wear,
pitting and abnormal conditions. Replace if
any conditions mentioned appear.

2. Use a good grade of clean solvent to clean
bearings. After cleaning, always use clean
lint-free cloth to dry and wipe bearings. Im-
mediately coat cleaned bearing with lubricant
to prevent rusting or corrosion. If thebearing
is to be stored, wrap in oil proof paper until
needed. Ball bearings will be damaged if spun

with compressed air. Moisture from com-
pressed air will cause rust.

3. Take care of bearings in the case and cover.
Cover them to keep out foreign matter. Place
gasket surface downon cleanpaper and cover
with clean cloth.

Never clean the lubricant from new bearings.
This lubricant prevents damage before the
transaxie lubricant enters the bearing.

B. BALIL BEARING SERVICE

The ball bearings used in the outer ends of the
axle supports are sealed. Without removing,

but with the axle out, rotate the inner race with
the fingers. If any roughness is noted replace

the ball bearing assembly. These ball bearings
are factory lubricated and additional lubricants
cannot be added. When driving in these ball
bearings, use the proper tool that drives on the
outer race. See Chapter 5, Tools.

1. Install the needle and ball bearing combina~
tion for the input shaft into the cover prior to
installation of the input shaft.

2. When installing ball bearings use a tool to
drive on the race which is encountering the
restricted fit. For example, install the input
shaft ball bearing into the case by driving on
the outer race. After the input shaft bearings

are installed assemble the input shaft. Press
the input shaft into the bearing combination

while supporting the inner race of the ball
bearing on a hollow tube.

C. NEEDLE BEARING SERVICE

1t is adviseable touse an arbor press to remove
and install needle bearings.

1. Use a bearing tool to press out the bearing.
Insert the proper tool in the bearing and with
an arbor press, press out the bearing from
the inside. See Three and Four - Speed
Transaxle Service and Tool List for correct
tool number.

Figure 11-4 Blind Bearing and Puller
2, When installing open end needle bearings, al-
ways apply pressure to the stamped side.
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3.

“Figure 11-6 Installing Blind Bearing

Use only the recommended tools to insert
bearings. The opposite end of the same tool
used for removal is used for replacement.’

The inside face of the bea.rlng housing should
be below the thrust face on the case or cover.
This distance is controlled by the design of
the inserting tool. By using the proper tool,
bearinglife will be extended. Bearings should
be pressed into the caseor cover. 015 to. 020
below the thrust surface. The open end bear-

)
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ingin the low speed shaft ear of four - speed
transaxles is to be. 010 below the thrust sur-
face. The open end bearing in the shifter
shaft should be . 010 below the end.

To remove the needle bearing in the splmed
shifter shaft proceed as follows

NOTE: Blind bearing pullers are available
to remove this bearing.. There is a space
between the bottom of the drilled hole and
the inside end of the bearing to accomodate
the ridges of the bearing puller.

(a) With the needle bearmg up, clamp the
splined shifter shaft vertically in a soft
jawvise so that the lower end of the shaft
restson a block of wood.

(b) Prepare some pieces of paper towelmg,
newspaper, etc. by soaking in water.

(¢) Tear paper into pieces, approximately
one to two inches square. Stuff these
wet pieces of paper into the needle bear-
ing until full,

(d) Inserta 7/16" metal rod into this bear-
ing. With a mallet strike the rod sharply:

" This will compress the wet paper. Con-

-~ tinue to add more wet paper, this will

- “hydrautically lift the. bearmg out of the
shaft.

(e) Use theauthorized tool toinstall the new
bearing. Needle bearings in shifter shafts
should be installed . 010 below flush. See
CHAPTER 5, Tools, forthe correct tool.

| D. BUSHING SERVICE

When removing bushings use the combined bush-

ing remover and installation tool.

Position the

piece to be serviced on the table of an arbor
press with an opening to allow.the bushing to

'pass through.

1.

Use the proper tool as illustrated. See CHAP-
TER 5, Tools, for correct tool and parts hst
for correct bushmg

. The bushings in the three gear cluster, four-

speed transaxle, are both removed at the
same time." The bushing from one end will
contact the bushing in the opp051te end and
both may be pushed out.

After new bushings are pressed into the piece
they must be sized. See the-tool list for the
proper sizing ball and driver. Use an arbor
press and push the steel ball through the new
bushing to expand it to the required size. ¢



