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Page 1-1 REV. 4/83

SERIAL NUMBER INFORMATION

Model number of Tractor. A.
Serial number of Tractor. B.

FIGURE 1-1

Engine Mode! Number.
Engine Serial Number.
Engine Spec. Number,

ONAN

ENGINE
MODEL
AND SPEC.
= \UMBER

7
= %ENGINE
W' SERIAL
NUMBER

& MODELS:
1666 (QT-16)
S/N 0100101

¥ THRU 0599999

KOHLER

ENGINE
SERIAL
NUMBER

ENGINE

MODEL
AND SPEC.
NUMBER

L MODELS:
FIGURE 1-2 § 1660 (QS-16)

ENGINE

MODEL/SPEC

Z
NUMBER ENGINE SERIAL
NUMBER

FIGURE 1-4

KOHLER 1666 {QT-17)
S/N 0800101 AND
up
AND 1900
S/N 0100101
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GENERAL (Continued)

MODEL 1666 (SERIAL NO'S)
0600101 AND LATER)

Kohler
KT 17QS Spec. 24106A, 24152 & 24197

Horz. shaft, air cooled 2 cyl., 4 cycle
3-1/8" {79 mm} x 2-3/4" (70 mm}

SPECIFICATIONS
KOHLER
ENGINE MODEL 1660
Manufacturer ..... Kohler
Model/Spec ....... K-341 AQS Spec. 71172A & 71176A ... ...
TYPE ceveiennnnnn, Horz. shaft, air cooled 1 cyl., 4 cycle ....
Bore and Stroke .. 3-3/4" (95 mm) x 3-1/4"” (825 mm) ......
Piston

35.89 cu. In. (587 cc)
16 H.P. at 3600 RPM

Displacement
Mfr's H.P. Rating ..

-------------------

Air Cleaner ....... Paper Element Kohler 4708301 ...........
Qil Capacity ...... 1-1/2 Quarts (1.4 liter) .........cevvvnnn.
Governor ......... Mechanical .......... ... . i,
Speed Control .... Remote cable operated .................
Starter ............ Bendix Type ...t
Charging System .. 15 Amp. flywheel Alternator ............
¢ Spark Plug Size ... 14 MM ...t e it

Champion H10
025 (063 MM} ..ot
L20(0.5mm) .

Spark Plug
Spark Plug Gap ...
Breaker Point Gap

.................................

Timing ........... S Mark In Timing Hole .................
MODEL 1966 (SERIAL NO’S)

ENGINE 0100101 AND LATER)

Manufacturer .... Kohler

Model/Spec ..... KT 19QS Spec. 49139

Type ........... Horz. shaft, air cooled 2 cyl., 4 cycle

Bore and Stroke . 3-1/8" (79 mm) x 3-1/16 (78.0 mm)

Piston

Displacement .. ..
Mfr's H.P. Rating

47 cu. in. {770 cc)
19 H.P. at 3600 RPM

Air Cleaner Paper Element Kohler 4508302 with
Precleaner 5208302

Oil Capacity ..... 1-1/2 Qts. (1.42 liter)

Governor ....... Mechanical

Speed Control ... Remote, cable operated

Starter ......... Bendix Type

Charging System . 15 Amp. flywheel Alternator

Spark Plug Size .. 14 mm

Spark Plug
Spark Plug Gap ..
Breaker Point Gap
Timing

Champion RBL15Y
025 (0.63 mm)

.020 (0.5 mm)

SP Mark in Timing Hole

42.18 cu. In. (690 cc)

17 H.P. at 3600 RPM

Paper Element Kohler 4708301
3 Pints (1.4 liter)

Mechanical

Remote, cable operated
Bendix Type '

15 Amp. flywheel Alternator
14 mm

Champion RBL15Y

.025 (0.63 mm)

L20 (0.5 mm)

SP Mark in Timing Hole
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GENERAL (Continued) Page TACTORS o
age 1- -
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SPECIFICATIONS

ONAN MODEL 1666 (SERIAL NO'S
ENGINE 0100101 THRU 0599999)
Manufacturer ..... Onan
MOdel SPEC .t BF/MS Spec. 2425 A thru C, 2938 D &

E & 3283 F
L7 Horz. shaft, air cooled, 2 cyl., 4 cycle
Boreand Stroke ... i 3-1/8" (79 mm) x 2-5/8" {66.6 mm)
Piston Displacement .............ciiviiiiiinirannn, 43.3 cu. In. (660 cc)
Mfrs HP. Rating ..o 16 H.P. at 3600 RPM
AlrCleaner ... ... . i Paper Element B140-1216
Ol Capacity ..ottt i e 2 Quarts (1.2 liter)
Governor ..., e e, Mechanical
Speed Control ... ... i Remote, cable operated
Starter . Bendix Type
Charging System .........oiiiiiiiiii 15 Amp. flywheel alternator
Spark Plug Size ... ..o e 14 mm
Spark Plug ..o Champion H8
Spark PIlug Gap ... .025 (0.63 mm)
Breaker Point Gap ..ot .020 {0.5 mm)
TIMINg o e 25° B.T.D.C.
CHASSIS
L7 = Steel, formed frame
R L0 70-1/2 in. {179 cm)
Width - With Terra Tires ...t Wheels turned in - 30-1/4 in. (76.8 cm)

Wheels turned out - 40-1/2 in. (103 cm)
Helgnt 45in. {114 cm)
Wheel Base .. ..o 48-1/2 in. (123 cm)
Turning Radius e e e e b e et ety e e e 59 in. (150 cm)
Ground Clearance - Transaxie Center ...........couuiiiiereneuieos e 7-1/2 in. (19 cm)
Shipping Weight ... 850 Ibs./ (385 kg)
Transmission .......ooviiiniiinnrennnn. (1660 & 1666 series 0100101 thru 0499999 - Sundstrand In-Line)

(1666 Series 0500101 and later, 1966 - Mode} 11 Eaton)

Transmission Oil CaPACItY . .....oovunt i i e e 10 Quarts
Speed Infinitely Variable ... ..o i Forward - 0-8 mph (0-12.8 km/hr)

Reverse - 0-4 mph (0-6.4 km/hr)
BraKES L Disc
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MAINTENANCE CHART

MAINTENANCE REQUIRED Length of Type of
Operation Maintenance
Engine Coaling Air Screen — Daily or Brush Clean
10 Hrs.*
Engine Air Cleaner — 50 Hrs.* Shake Out Dirt
25 Hrs. Cle_an F’rfacleaner
(if equipped)
- 100 Hrs.” Replace Element
Cooling Fins — (Engine) — ' Daily or Clean — Use
100 Hrs. Air Hose it
Available
Spark Piugs — 100 Hrs. " Service or
Replace
Breaker Points — 200 Hrs. Service or
Replace
tgnition Timing — 100 Hrs, Adjust
Engine Valve Tappets — 400 Hrs. Adjust
Power-Take-Qff — 1666 S/N 0200101 and later 100 Hrs.* Check and
1660 i
1966 . Adjust Brake
Fuel Filter — 100 Hrs. Clean if two piece,

replace if one piece

-Battery — Daily Check electrolyte
level - Add water
as Necessary

Hydrostatic Transmission — Clean - Use
50 Hrs.* Air Hose it

Available

Belts — Check for
50 Hrs.* Wear and
Adjust

Tires — Check for
25 Hrs. Damage and Air
Pressure

Transmission Filter — After First 5 Change and Add oil to
Hours then After Bring to Operating
Every 100 Hrs.” | Level (Use only Bolens
Filter)

Brakes -— 50 Hrs.” Check for wear
and Adjust

"More often under extreme conditions.
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GENERAL (Continued)

LUBRICATION CHART

LUBRICATION REQUIRED Length of Type of Amount
Operation Lubrication Required
1. Engine Crankcase — Daily & Engine Gil Add Oil
10 Hrs. To Full Mark
(Spring, Summer, Onan SAE 30 Oii Type
Autumn) 50 Hrs.” SE-SC Replace
(+120° F. to 30° F) Kohler SAE 10W30 or 10W40 Onan 2 Qts{1.9 liter)
49° Fto-1° C 25 Hrs.* TYPE SC, CC, SD or SE
- . Onan SAE 10W30 Gil Kohler (K 341
Winter . ohler ( )
Te’i\ﬁ’fé?ag&e (+3(0° ro 03 F.) S0 Hrs, TYPE SE-CC 1-1/2 Qts. (1.4 liter)
-1°C to -18°C - Kohler SAE 5W30 or 5W20
25 Hrs” TYPE 8C, CC, SD or SE Kohler (KT 17)
(Winter) Onan SAE 5W-20 Oil 3-1/2 pints (1.7 liter)
(Below 0°F.) 50 HRS. TYPE SE-CC Kohler (KT 19)
Below -18°C Kohler SAE 5W-30 or 5W20 1-1/2 Qts. (1.4 liter)
25 Hrs.* TYPE 8C, CC, 8D or SE -
2. Hydrostatic Transmission — Check Weekly | With Sunstrand Hydro's
(Capacity 10 gts.) Or 30 Hrs. Type “F” Automatic
Transmission Fluid
With Eaton Hydro's
SAE 20, Oil L.evel must be
_ - TR maintained in
When Oil is Drain and refill with: the operating
Discolored {Type "“F” Automatic zone
Transmission Fluid with
Sunstrand Hydros)
(SAE 20 OQil with Eaton
Hydros)
3. Front Wheel Bearings — Once a year Wheel Bearing Pack
Grease
4, Front Wheel Spindles — 30 Hrs. Or Grease With 1-2 Strokes
Once a Year Multi Purpose **
5. Front Axle Pivot — 30 Hrs. Or Grease With 1-2 Strokes
Once a Year Multi Purpose « «
6. Steering Shaft — 30 Hrs. Or Grease With 1-2 Strokes
Once a Year Multi Purpose «-

7. Pivot Shaft — 30 Hrs. Oil Small Amount
Brake Linkage — 30 Hrs. Oil Small Amount
Travel Pedal Shaft — 30 Hrs.

Or Once a Year Qil Small Amount
10. Hydrostatic Control Arms — 30 Hrs. Light Machine
O Small Amount

*More often under extreme conditions.

**Or equivalent

NOTE: A hand grease gun is recommended when greasing your unit. Lubricate all linkages, levers, and pins
not equipped with grease fittings with an oil can once a week, or oftener depending on operating conditions.
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GROUP Ii: ELECTRICAL SYSTEM

TROUBLE SHOOTING GUIDE

PROBLEM

PROBABLE CAUSE

REMEDY

Starter Motor does not
energize and solenoid
does not click.

. Attachment drive engaged.
. Brake pedal not depressed.

. Corroded or loose electrical solenoid

connections,

. Inoperative switches - Attachment

drive, brake and key switch.

. Inoperative key switch.

. Defective key switch.

. Disengage PTO.
. Depress brake pedal.

. Clean and tighten Red/White

wire at solenoid,

. Check and replace if neces-

sary. (Refer to switch test-
ing.)

. Check and replace if neces-

sary. (Refer to solenoid
testing.)

. Check and replace if neces-

sary. (Refer to ignition
switch test.)

Starter Motor does not
energize but solenoid
clicks.

. Discharged battery.

. Corroded or loose electrical connections

on solenoid, or starter.

. Inoperative solenocid.

. Charge battery.

. Check solenoid or starter.

. Check and replace if neces-

sary.

Engine cranks slowly.

. Weak or discharged battery.

. Corroded or loose electrical connections

at battery.

. Check battery, charge or

replace if necessary.

. Clean and tighten.

Battery discharges
rapidly.

. Low water level,

. Inoperative battery.

. Check and refill.

. Check and replace if neces-

sary.

Battery will not
charge.

. Corroded or loose battery cables.
. Inoperative battery.

. Inoperative diode or rectifier/regulator.

. Clean and tighten,
. Replace battery.

. Check diode and replace if

necessary. Check rectifier/
requlator by substitutions.
(Refer to diode test.)
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ELECTRICAL SYSTEM (Continued)

TROUBLE SHOOTING GUIDE

PROBLEM

PROBABLE CAUSE

BREMEDY

Lights not operating.

1. Bulbs burned out.

2. Loose ar poorly connected white
wires or poor black ground wire.

3. Bad light switch,

. Replace.

. Instali properly and tighten.

. Check.

Attachment drive
inoperative (Attach-
ment drive light
works}. (QT-1866 &
1966 series only)

1. Broken or loose wires.

2. Inoperative electric clutch.

. Check purple wire between

PTO switch and electric
clutch.

. Replace.

Attachment drive
inoperative (Attach-
ment light inoper-
ative). (QT-1666 &
1966 series only)

1. Inoperative Attachment drive switch.

2. Broken red wire between Attachment
drive switch and key switch.

. Check and replace of nec-

essary. Refer to Attach-
ment switch test.

. Check and replace of nec-

gssary.

Engine kills when
Attachment drive
switch in turned on.

1. No operator in seat.

2. Seat switch is not adjusted properly.

. Seat switch must be acti-

vated either by operator in
seat or the interlock switch
button pulled up.

. Adjust so switch is engaged

when operator is seated.

Continued operation
of attachments when
operator is not seated.
{(1666-0500101 and
tater)(1866)

1. Seat switch is not adjusted correctly.
2. Inoperative seat switch.

3. Broken seat switch wires.

4. Inoperative Attachment drive switch,
(QT 1666 Series only)

5. lnoperative condensor.

. Adjust so switch is dis-

engaged when operator is
not seated.

. Check and replace if nec-

essary. Refer 1o seat switch
test.

. Connect or repair blue

wires between seat switch
and Attachment drive
switch,

. Check and replace if nec-

essary. Refer to Attach-
ment drive switch test,

. Check and replace if

necessary.
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QS, QT & 1900 SERIES
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ELECTRICAL SYSTEM WIRE COLOR CODE

COLOR

Black
Black/Yellow

Red
Red/White
Red/Black
Red/Yeliow

Orange

Yellow
Yellow/Red

Blue
Blue/Black

White
White/Green
White/Blue
White/Red
White/Black

Brown

Brown/Orange
Brown/Yellow

Purple
Green

Gray

FUNCTION

Ground
Solenoid Ground

Switched 12 Volis

Amp Meter Pos. Terminal
Amp Meter Neg. Terminal
Start Circuit

Ignition Circuit

Stator Leads
Stator Leads

Stop Circuit
ngety Interiock

Lights

Hi Beam

Lo Beam
Brake Light
Back Up Light

Tach

Tach Signal
Tach Signal
P.T.0. Clutch

Temperature

QOil Pressure

EXPLANATION

Lead between solenoid and ground switch

"Run or “On’" Key Position

For Amp Meter polarity indication
Amp Meter polarity indication

12 Volts start position only

12 Volis during run and start position

To indicate polarity on 2nd wire

From engine kil circuit
Accessory Stop Circuit

Function of light circuit
Function of light circuit
Function of light circuit
Function of light circuit

Obtained from 12 volt ignition coil
Obtained from stator

Lead used between sender and indicator

Lead used between sender and indicator

Some of the products from Vendors will not match our color system, Generally the Vendor uses black
wire; however, we will try to interrupt this difference by using a connector located near the Vendor item.
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WIRING DIAGRAM
1660 S/N 0100101 THRU 0199999

1. ENGINE
2. IGNITION COIL
3. STARTER
/G) 4. SOLENOID
5. BATTERY
L 6. P.T.0. INTERLOCK
Ve SWITCH
7. BRAKE INTERLOCK
SWITCH
8. CONNECTOR
9. REGULATOR/RECTIFIER
10. AMMETER
11. CIRCUIT BREAKER -
20 AMP
12. 1GNITION SWITCH
13. LIGHT SWITCH
14. HEADLIGHTS
15. TAILLIGHTS (OPTIONAL)
16. HOURMETER (OPTIONAL)
17. CONNECTORS (NOT
USED ON 1660)
. SWITCH (NOT USED
ON 1660)

QR

P Y
e
o0

WIRE COLORS
A/B R R O - ORANGE
R - RED
Y - YELLOW

@ B - BLACK
& € W W - WHITE
o P - PURPLE

i R/Y - RED/YELLOW
R/W - RED/WHITE
| S, - R/B - RED/BLACK

e

I
1

11

ENGINE CHASSIS

| Cﬂf
MOUNT BOLT

S S s
X:E;:IB X = B X?B
Y& = o D

OFF HIM START
POSITION 1 POSITION 2 POSITION 3
REAR VIEW OF IGNITION SWITCH
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WIRING DIAGRAM
1660 S/N 0200101 AND LATER

. ENGINE

. IGNITION COIL

. STARTER

. SOLENOID

. BATTERY

. P.T.0, INTERLOCK SWITCH
. BRAKE INTERLOCK SWITCH
8. CONNECTOR

. REGULATOR/RECTIFIER

. AMMETER

. CIRCUIT BREAKER - 20 AMP
. IGNITION SWITCH

. LIGHT SWITCH

. HEADLIGHTS

. TAILLIGHTS (OPTIONAL)

. TAROTTLE SOLENOID

R/Y

R/B

COLOR CODE

R - RED

O - ORANGE

B - BLACK

W - WHITE
R/Y - RED/YELLOW
R/W - RED/WHITE
R/B - RED/BLACK

R/B

ENGINE CHASSIS
MOUNT  BOLT

=S! 5
Xa_oB XHB X:LB
V- K=V \i A Y88 DOA

OFF POSITION RUN POSITION | START POSITION
REAR VIEW OF IGNITION SWITCH

START-RUN CIRCUIT
1660 S/N 0100101 AND LATE

. CONDENSER

IGNITION COIL

STARTER

SCOLENOID

BATTERY

P.T.O. INTERLOCK SWITCH
BRAKE INTERLOCK SWITCH
IGNITION SWITCH
AMMETER

CIRCUIT BREAKER

R/B

PO NIGO RGNS

Py

e COLOR CODE

O - ORANGE

R - RED

B - BLACK
R/W - RED/WHITE
R/Y - RED/YELLOW
R/B - RED/BLACK

kﬂ 0
>
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(Continued)

CHARGING CIRCUIT
1660 S/N 0100101 THRU 0199999

. ENGINE

. CONNECTOR

. RECTIFIER/REGULATOR
. AMIMETER

. CIRCUIT BREAKER

. SOLENOID
. BATYERY
. IGNITION SWITCH

i
..i.
ONONRWON S

[+

: vlly COLOR CODE
T Tfee) © x-veuow
e __l', t: A R - RED

/— |/ R/W - RED/WHITE
R/B - RED/BLACK
R B « BLACK
LIGHT CIRCUIT
1660 S/N 0100101 THRU 0199999 )

1. ENGINE

2. CONNECTOR

3. HEADLIGHTS

4. CONNECTOR (NOT USED
ON 1660)

HOURMETER (OPTIONAL)
TAILLIGHT (OPTIONAL)
LIGHT SWITCH ‘

IGNITION SWITCH
8. BATTERY
10. SOLENOQID
11. CIRCUIT BREAKER
12. AMMETER
13. REGULATOR/RECTIFIER -

COLOR CODE

Y -YELLOW

R -RED

B -BLACK

W -WHITE
R/W -RED/WHITE
R/B -RED/BLACK

ENGINE  CHASSIS
MOUNT BOLT
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ELECTRICAL SYSTEM (Continued) Page 2-7 REV. 12/78

CHARGING CIRCUIT
1660 S/N 0200101 AND LATER

RECTIFIER/REGULATOR
IGNITION COIL
CONDENSOR

BATTERY

SOLENOID

CIRCUIT BREAKER
AMMETER

IGNITION SWITCH
CONNECTOR

P@NIO RO

R/B X

COLOR CODE

R/W

O - ORANGE

R - RED

B - BLACK
R/W - RED/WHITE
R/B - RED/BLACK

LIGHT CIRCUIT
1660 S/N 0200101 AND LATER

RECTIFIER/REGULATOR
BATTERY

HEADLIGHTS
CONNECTOR

HOUR METER (OPTIONAL)
TAILLIGHT {OPTIONAL)
LIGHT SWITCH
IGNITION SWITCH
AMMETER

CIRCUIT BREAKER
SOLENCID

oV NOOMBRL S

—t b

S
2

COLCR CODE

R - RED

B - BLACK

W - WHITE
R R/B - RED/BLACK
= M R/W - RED/WHITE

ENGINE CHASSIS
MOUNT BOLT B
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Page 2-8 REV. 12/78 ELECTRECAL

{Continued)

WIRING DIAGRAM
1666 S/N 0100101 THRU 0499999

RED/YELLOW
RED/WHITE

RED
RED ) o "
+ -

6 BLACK
| ORANGE '

YELLOW

4

RED
Wy

"ReD/
L} YELLOW Vg )\

RED A= |

N
3 '
& £n SO
4
RED
PURPLE
)
)( PURPLE E
WHITE /
ENGINE CHASSIS
MOUNT BOLT

ENGINE
IGNITION COIL
STARTER DRIVE DRIVE
CONNECTOR OFF ON
REGULATOR/RECTIFIER REAR VIEW OF
SOLENOID
BATTERY ATTACHMENT

DRIVE SWITCH
CIRCUIT BREAKER - 20 AMP
AMMETER

IGNITION SWITCH
ATTACHMENT DRIVE SWITCH
P.T.0. INDICATOR SWITCH
OPTIONAL HOURMETER
LIGHT_SWITCH

INTERLOCK SWITCH
TAILLIGHTS

CONNECTOR

HEADLIGHTS

ATTACHMENT DRIVE

ek ok b b b ok ok ok mh Wb
LONIALONADDONGGHLDL

REAR VIEW OF IGNITION SWITCH
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QS, QT & 1900 SERIES
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WIRING DIAGRAM
S/N 0500101 THRU 0599999

DRNBO AW

RED/YELLOW
o Q RED/WHITE
I
[N 1]
_—- [ RED RED o ot
O N : r -
i S RO)
o | ORANGE RED/BLACK (7Y (T
/ 7] vErLow (10 -
- o X B
] 1 rReb 4\
= —9 RED A
ORANGE ||
Y RED/YELLOW ORANGE
3 ¥ ‘ Fant
RED A I /
RED RED/},E
LLOW
PURPLE
BLACK f
-0
BLACK |
|: WHITE
” i
= - [ ]
ENGINE MTG. CHASIS MTG.

. ENGINE 0
IGNITION COIL f
STARTER 2

. CONNECTOR
REGULATOR/RECTIFIER DRIVEOFF  DRIVEON
giﬁ:gl\? REAR VIEW OF

. CIRCUIT BREAKER - 20 AMP ATTACHMENT

. AMMETER DRIVE SWATCH

. IGNITION SWITCH

. ATTACHMENT DRIVE SWITCH

. P.T.O. INDICATOR LIGHT

. HOURMETER

. LIGHT SWITCH

. INTERLOCK SWITCH

. TAILLIGHTS

. CONNECTOR

., HEADLIGHTS

. ATTACHMENT DRIVE RUN

REAR VIEW OF IGNITION SWITCH
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WIRING DIAGRAM
1666 S/N 0600101 THRU 0700700

RED/YELLOW
RED/WHITE
6 1‘
1 '—r“_l?ﬂ:‘f RED
o)
) =
- 2 /
ORANGE
1 ‘ L -
' RED RED
1. RED/BLACK
ORANGE
: L.:.:.___
RED/
PURPLE X B
Py |\ YELLOW
s(RO i
L
17 p
" RED {1 A4 ORANGE o
ORANGE [ - )
HED [ PURRLE n
1 PURPLE @\
WHITE RED
N D__( \ BLACK
—_—F. . ]
’ b X —
ENGINE CHASSIS
N MOUNT MOUNT
/s’ WHITE
[||._
1. ENGINE
2. ATTACHMENT DRIVE
3. STARTER
4. CONNEGTOR
5. HEADLIGHTS
6. SOLENOID
7. BATTERY
i REAR VIEW OF
S: gﬁﬁé‘%gﬂEAKER 20 AMP ATTACHMENT REAR VIEW OF IGNITION SWITGH
10. IGNITION SWITCH * . DRIVE SWITCH
11. ATTACHMENT DRIVE SWITCH
12. P.T.O. INDICATOR SWITCH (S S S S
13. OPTIONAL HOURMETER = =
14. LIGHT SWITCH 1) X3 =8B xﬂs X B
15. INTERLOCK SWITCH Y oA ¥ A Yak A
16. TAILLIGHTS - — = - =
17. CONNECTOR
DRIVE DRIVE
OFF ON
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WIRING DIAGRAM
1666 S/N 0700101 AND LATER
1966 S/N 0100101 AND LATER

Model 1666

TO SWITCH

SIN 0600107 NO. 15 CIRCUIT RED/YELLOW
thru 0999999 BREAKER AEDAWHITE
TO TO
STARTER BATTERY

N /6

RED

6oy RED

FT

ORANGE

+O

£

[

PURPLE

. RED/BLACK T

1
~Or—I r?i

RED/ -
YELLOW
1Y ORANGE
N ORANGE [
ORANGE PURPLE
~ T
| PURPLE @\
RED () -
t[{]_‘ 10
BLACK

s
i/
s

Y Y

CHASSIS MTG

ENGINE MTG

ENGINE

ATTACHMENT DRIVE
STARTER

CONNECTOR

HEADLIGHTS

SOLENOID

BATTERY

CIRCUIT BREAKER - 20 AMP
AMMETER

10. IGNITION SWITCH

S R il ol

11. ATTACHMENT DRIVE SWITCH

12. P.T.O. INDICATOR LIGHT
13. OPTIONAL HOURMETER
14, LIGHT SWITCH

15. INTERLOCK SWITCH

16. TAILLIGHTS

17 CONNECTOR

WHITE

REAR VIEW OF
ATTACHMENT
DRIVE SWITCH

REAR VIEW OF IGNITION SWITCH

DRIVE DRIVE
OFF o

5 \ S
e
X B xz-:)-a
YHA' Y A
g

RUN

START
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LIGHT CIRCUIT

1666 S/N 0100101 THRU 0499999

—h

POENONMLN -

HEADLIGHTS
CONNECTOR
TAILLIGHTS
LIGHT SWITCH
PTO SWITCH
IGNITION SWITCH
AMMETER
CIRCUIT BREAKER
SOLENOID
BATTERY

W

JtcHassis
BOLT
w
B

COLOR CODE

R - RED

B - BLACK

W - WHITE
R/B - RED/BLACK
R/W - RED/WHITE

LIGHT CIRCUIT

1666 S/N 0500101 AND LATER
1966 S/N 0100101 AND LATER

(]

0

J{eJe 2
| OBNON
Eﬁ\c&“""’ 6 o] 6 of—"" S
R

OENGM DN

BATTERY
HEADLIGHTS
SOLENOID
CIRCUIT BREAKER
AMMETER
IGNITION SWITCH
LIGHT SWITCH
TAILLIGHTS
CONNECTOR

CHASSIS
BOLT

COLOR CODE

R - RED

B - BLACK

W - WHITE
R/B - RED/BLACK
R/W - RED/WHITE
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START-RUN CIRCUIT
1666 S/N 0100101 THRU 0499999

IGNITION COIL
PTO SWITCH
BRAKE {NTERLOCK
SWITCH

BATTERY
SOLENOID
CIRCUIT BREAKER
AMMETER
IGNITION SWITCH
STARTER

O COLCR CODE
R - RED
O - ORANGE
B - BLACK
R/Y - RED/YELLOW
R/B - RED/BLACK
R/W - RED/WHITE

\. 7

_O._B__‘“

LRENoOAE wp-

START-RUN CIRCUIT
1666 S/N 0500101 AND LATER
1966 S/N 0100101 AND LATER

. STARTER
SOLENOID

1
2.
o A : .O 3. BATTERY
P 4. CIRCUIT BREAKER
ot 5. AMMETER
L 6. IGNITION SWITCH
0 7. BRAKE INTERLOCK
0 SWITCH
&3 8
3

. PTO SWITCH
. SEAT INTERLOCK
SWITCH

R R/Y
@)
R - R/B
9 NG = COLOR CODE
= R - RED

O - ORANGE
4 3 B B - BLACK

R/W - RED/WHITE

R/Y - RED/YELLOW

R/B - RED/BLACK

21
+04=
i 0-'-;—!!-
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ELECTRICAL SYSTEM (Continued)

CHARGING CIRCUIT

1666 S/N 0100101 THRU 0499999

?5:
5

STARTER
SOLENOQID
BATTERY

AMMETER
CONNECTOR
CIRCUIT BREAKER
IGNITION SWITCH

NGy RN

RECTIFIER/REGULATOR

COLOR CODE

R - RED

Y - YELLOW

B - BLACK
R/W - RED/WHITE
R/B - RED/BLACK

CHARGING CIRCUIT

1666 S/N 0500101 THRU 0598999

R/W

R/B

STARTER
SOLENOID
BATTERY
CONNECTOR

IGNITION SWITCH
AMMETER
CIRCUIT BREAKER

PNOm RPN

REGULATOR/RECTIFIER

COLOR CODE

" R-RED

Y - YELLOW

B - BLACK
R/W - RED/WHITE
R/B - RED/BLACK
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CHARGING CIRCUIT
1666 S/N 0600101 AND LATER
1966 S/N 0100101 AND LATER

IGNITION SWITCH

AMMETER

CIRCUIT BREAKER

SOLENOID

BATTERY |

D Eobd |
e

R/W
4
COLOR CODE
A

+ ~0 A - RED
/ O B-BLACK -
5 i R/B - RED/BLACK
~ o1 . R/W - RED/WHITE

009

Ll

P.T.O0. CLUTCH CIRCUIT
1666 S/N 0100101 THRU 0499999

P.T.0. CLUTCH
HEADLIGHT PLUG
P.T.O. INDICATOR
LIGHT .
P.T.O. SWITCH
IGNITION SWITCH
AMMETER
CIRCUIT BREAKER
SOLENQID
BATTERY

PENoORE wpa

COLOR CODE

R - RED
B - BLACK

P - PURPLE

R R/B - RED/BLACK
A/W - RED/WHITE

CHASSIS
BOLT
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(Continued)

P.T.O. CLUTCH CIRCUIT

1666 S/N 0500101 THRU 0599989

ek

ol sl

PN O R

P.T.0. CLUTCH
HEADLIGHT PLUG
P.T.0. INDICATOR
LIGHT

P.T.O. SWITCH
IGNITION SWITCH
AMMETER
CIRCUIT BREAKER
SOLENOID
BATTERY
HOURMETER

COLOR CODE

R - RED

B - BLACK

P - PURPLE

W - WHITE
R/B - RED/BLACK
R/W - RED/WHITE

P.T.0. CLUTCH CIRCUIT
1666 S/N 0600101 AND LATER
1966 S/N 0100101 AND LATER

PN R whr

P.T.0. CLUTCH
BATTERY
SOLENOID

LIGHT

CIRCUIT BREAKER
AMMETER
IGNITION SWITCH
P.T.0. SWITCH
P.T.Q. INDICATOR
LIGHT

COLOR CODE

R - RED
B - BLACK
O - ORANGE
P -~ PURPLE -
R/W - RED/WHITE

R/B - RED/BLACK

o
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SEAT SWITCH CIRCUIT
1666 S/N 0500101 AND LATER
1966 S/N 0100101 AND LATER

— . BATTERY
R 4 3
COLOR CODE
N R/W %\ R ©

0 - ORANGE
R - RED
B - BLACK

. ( R/W - RED/WHITE
o R/B - RED/BLACK
o o 9

. ATTACHMENT DRIVE
SWITCH
. SEAT INTERLOCK
SWITCH A
. IGNITION SWITCH
. AMMETER

0
@
i3

=N
)

log?

mz
1 [e)
+HO~
dr
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1.110TO 1.130 . DISCHARGED

CHECKING BATTERY
VOLTAGE

Battery voltage can be checked
with a volt-ohm meter and should
be between 11.5 and 12.b volts.

BATTERY CRANKING TEST

For this test the battery shouid be
approximately 80° F. (26° C).

1: Check battery electrolyte
level, add water if necessary.
Battery must be fully
charged.

2. Check battery voltage. 1t
should be between 11.5 and
12.5 volis.

not activate the plunger, replace-
ment is necessary.

SWITCH TEST

Before electrical tests of the
switches are made, make sure
mechanical adjustments of the
actuating mechanisms are correct.

SEAT SWITCH

The seat switch is wired normally
open (NO).

To test connect ohm meter as
shown in Figure 2-1 and depress
plunger. Meter should indicate

At normally open (NO) position
the meter should indicate a infi-
nite reading.

FIGURE 2-2

TESTING ELECTRICAL SYSTEM
TESTING BATTERY 3. Crank the engine using the zero resistance. At normally closed
starter motor for 15 seconds. position the meter should indi-
CHECKING SPECIFIC GRAVITY Battery voltage should not cate a infinite resistance.
) drop below 9.0 voits at the
To determine whether the battery end of this 15 second test.
is capable of meeting the require-
. ments of the starting motor, it is 4. }f voltage is less than 8.0
necessary to subject the battery volts, repeat steps 1 through
1o a load test. The battery must 4. |f same results are
be at least 76% charged for this obtained, replace battery.
test. To determine the percentage
of charge a hydrometer reading
should be taken.
The following table illustrates SOLENOID TEST
ranges of specific gravity for each o )
cell in various states of charge at The solenoid is a sealed unit and
S00F . must be replaced if found inop- FIGURE 2-1
grative.
SPECIFIC GRAVITY )
To test the solenoid connect 12
PERCENTAGE volts between the solenoid case BRAKE SWITCH (Figure 2-15)
CHARGED and the small solenoid terminal. i
CAUTION: I f battery is the 12 The brake switch is wired nor- Sy
1.260TO 1.280 ......... 100% volt power source a spark may mally open (NO}.
1230701260 .......... 75% ignite battery gases.
1%38 ?C)) :%g """"" ggz//" ) To test switch connect a ohm
: AIY e * When contact is made the plunger meter and depress plunger. Meter
1.140TO 1180 .. ........ 10% should be activated. |f test does should indicate zero resistance.
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ELECTRICAL SYSTEM (Continued) Page S Rew a/a3

TESTING ELECTRICAL SYSTEM

ATTACHMENT DRIVE SWITCH  TESTING IGNITION SWITCH
(1966 & 1666 only)

Test the ignition switch for proper OFF
When switch is in down position  internal connections using an ohm
check continuity between the meter or continuity light. Termi-
middie terminal and top terminal  nals should be closed only in posi- RUN
on same side. {Check both sides) tions indicated in Figure 2-4.

See Figure 2-3. Resistance
should be zero.

START

When switch is in top position
check continuity between the B
right middle terminal and right ——
bottom terminal. See Figure 2-3.
Resistance should be zero.

]

Xem =B
yca c=A

"OFF" POSITION

FIGURE 2-3

“RUN”" POSITION

S
X B

Y A

“START” POSITION
FIGURE 2-4
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TROUBLE SHOOTING GUIDE

PROBLEM PROBABLE CAUSE REMEDY
Unit will not operate in either 1. Free wheeling valve open 1. Close valve
forward or reverse {Sundstrand Hydro models)
2. System low on oil 2. Refill to proper level
3. Plugged oil filter 3. Repiace filter
4. Faulty control linkage 4. Check linkage, correct probiern
5. Hydro input shaft not turning 5. Check input shaft key, replace
. if necessary
6. Hydro unit not functioning 6. Repair or replace hydro
- Unit will operate in one 1. Fauity control linkage 1. Check linkage, correct
direction only problem
2. One check valve stuck open 2. Remove and inspect, clean
or replace if needed
wrepa]
‘TR 1. Low on oil 1. Check and add as necessary
Loss of power
2. Free wheeling valve partially | 2. Close valve
open {Sundstrand Hydro
modeis)
3. Filter or suction line 3. Replace filter, clean and
clogged refill system
4. Worn linkage 4. Replace or adjust
5. Air in system 5. Refill and check for leaks
6. Engine lugs down 8. Check engine for proper
' power level
Unit operating hot 1. Oil level low 1. Check for leaks and refill
to proper level
2. Dirt on transmission 2. Clean external surface
3. Excessive load or high drawbar | 3. Reduce load or drawbar
loading toading
4. Fan not turming 4. Check fan for proper
operation
) o 5. Partially plugged filter | 5. Replace filter and oil -—
6. Internal damage to hydro 8. Repair or replace hydro
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TRACTORS DRIVE TRAIN (Continued)
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HYDROSTATIC IDENTIFICATION & REPAIR

IMPORTANT: A Left Hand drive
hydrostatic is used in the "Q"
series tractor.

IDENTIFICATION
NUMBERS

- (=

EATON

To identify, locate the Serial
Number stamped in area speci-
fied. '

REPAIR

If the hydrostatic transmission is in : FIGURE 3-3
need of repair, refer to the Eaton S

Service & Repair Manual. This
manual is available at the factory.

SUNDSTRAND

1. Model Number is located on
the hydrostatic identification
tag. '

2. Charge pump housing
should have the L.H. (Left
Hand) casting marking up
and above the input shaft.

3. Motor housing must have
the round casting mark up.

FIGURE 3-4
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TROUBLE SHOOTING GUIDE

Y

PROBLEM PROBABLE CAUSE REMEDY
Unit will not operate in either 1. Free wheeling valve open 1. Close valve
forward or reverse (Sundstrand Hydro modeis)
2. System low on oil 2. Refill to proper level
3. Plugged oil filter 3. Replace filter
4. Faulty control linkage 4. Check linkage, correct problem
5. Hydro input shaft not turning | 5. Check input shaft key, replace
if necessary
6. Hydro unit not functioning 6. Repair or replace hydro
Unit will operate in one 1. Faulty control linkage 1. Check linkage, correct
direction only problem
2. One check valve stuck open 2. Remove and inspect, clean
or replace if needed
Loss of power 1. Low on olil 1. Check and add as necessary
2. Free wheeling valve partially | 2. Close valve
open {Sundstrand Hydro
modeis)
3. Filter or suction line 3. Reptace filter, clean and
clogged refill system
4, Worn linkage 4. Replace or adjust
5. Airin system 5. Refill and check for leaks
6. Engine lugs down 6. Check engine for proper
power level
Unit operating hot 1. Oil level low 1. Check for leaks and refill
to proper level
2. Dirt on transmission 2. Clean external surface
3. Excessive load or high drawbar | 3. Reduce load or drawbar
loading loading
4. Fan not turning 4. Check fan for proper
operation
5. Partially plugged filter 5. Replace filter and oil
6. Internal damage to hydro 6. Repair or replace hydro
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DRIVE TRAIN (Continued)

PRINCIPLE OF HYDROSTATIC OPERATIOI

EATON

The Eaton Model 11 hydrostatic
transmission is composed of
four(4) major components; a
charge pump; a variable
displacement, radial ball-piston
pump; a fixed displacement,
radial ball-piston motor; and a
system of valves located between
the pump and motor,

The transmission converts me-
- chanical energy at its input shaft
into fluid flow under pressure
from its pump, transfers this fluid

SUNDSTRAND

Engine power is transmitted to the
pump input shaft of the transmission
by the tractor drive shaft. Rotation
of the input shaft causes the main
pump block and the charge pump to
turn, thus initiating the power trans-
mitting function. Qil from the reser-
voir is drawn by the charge pump,
through the inlet filter, and forced
into the low pressure line by way of
the low presure check valves. Oil
introduced into the low pressure line
by the charge pump fills the area

in back of the pistons in the pump
section. When the variable swash-
plate is in the vertical or neutral
position the pistons do not move in
or out resulting in no oil flow to the
pistons in the motor section. Thus
the tractor will not move. By tiiting
the variable swashplate the pistons
are forced in and out of the cylinder
block, as they rotate across the
angled swashplate forcing the oil
from the gylinder block under high
pressure. The further the swashplate
is titted the longer the stroke of the
pistons, causing a greater volume
of oil being pumped 1o the motor
section, thus increasing the speed
of the tractor. At the bottom of their
stroke, the pistons pass again to the
low pressure side of the valving plate

energy to its motor which in turn
converts it back to mechanical
energy at its output shaft. The
purpose of this transformation is
to provide a means of having an
infinitely variable output speed,
with easy reversing, all with a
constant input speed. In
operation, the pressure of the
fiuid in the hydrostatic .
fransmission closed loop varies
as the “load” increases or
decreases.

and are refilied by the charge pump
and oif returning from the motor
through the low pressure line. The
high pressure oil travels through
internal passages 1o the inlet side of
the piston motor. in the motor
section, high pressure oil acting on
the back of the piston forces the
piston "down the stationary tilted
swashplate causing the cylinder
block to rotate and turn the output
shaft.” When the variable swashplate
is tilted in the opposite position, the
pressures are reversed and the motor
cylinder block will rotate in the
opposite direction, thus reversing the
direction of the tractor.

The acceleration valves are placed in
the circuil to limit vehicle acceler-
ation to a safe rate. With the control
lever in neutral, oil is under low
pressure throughout the circuit.
When the control lever is advanced
rapidly from the neutral to the for-
ward position, the circuit pressure
increases and the forward accelera-
tion valve bleeds some of the high
pressure oil to the low pressure side
of the circuit thus limiting vehicle
acceleration. As the vehicle continues
to accelerate at the safe rate, high
pressure oil leaking past the

if the load increases, so does the
pressure of the fluid in the trans-
mission. This change in load and
pressure automatically changes
the torque output of the trans-
mission. The greater the load
{pressure), the more torque the
transmission produces to match
the load requirements. If the load
is lessened, pressure decreases
and torque output drops.

acceleration valve body forces

the valve down against its seat,
stopping the bleeding of oil to the
low pressure side. The acceleration
vahlve will remain in this position as
long as the control lever position is
unchanged. When the control lever is
moved into reverse position, the
reverse acceleration valve performs
in the same way.

The charge pump relief valve is a
simple spring loaded valve. The func-
tion of this valve is to reguiate the
supply of low pressure oil

to the pistons in the pump section.
The excess charge oil is bypassed
by this valve to the implement
circuit. '

When implement hydraulic cylinders
are acluated, the pressure supplied
by the charge pump is limited by the
implement relief valve. The reason
for this is to permit the charge pump
to supply high pressures for inter-
mittent periods to permit sufficient
pressures for implement cylinder
actuation. When the implement relief
valve opens, the oil is by-passed to
the case and pumped into the trans-
axle,
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TRANSAXLE REMOVAL

EATON HYDRO MOBDELS

MODEL 1666 SHOWN

“H”

“F”
/

FIGURE 3-7

. Remove seat and fender

" assembilies: Be careful to
disconnect the seat switch
wires before remaving.

Remove-tunnel (A) Figure
3-7.

If transaxle is to be worked
on, drain fluid and dispose
of.

Block tractor at midframe.

" Disconnect two brake arms
(B) from brake cross shaft.

Remove right hand and left
hand brake arm extensions
(C} (2 boits each).

11.

Locate hydraulic line be-
tween hydro charge pump
and lift control valve and
disconnect at hydro.

Disconnect oil line between
control valve and oil filter
manifold at manifold.

Remove cotter pin and
washer and disassemble
control rod (D) from the
foot pedal shaft.

Disconnect rod (E) from
lock piate to brake cross
shaft at cross shaft.

Remove the four screws
securing the transaxie to the
frame.

12.

13.

14.

15.

Remove the two top mount-
ing screws (F).

Place one foot on the rear
hitch or use a bar in rear
hitch hole to balance the
transaxle while removing,

Slowly roli the complete
transaxie and hydro back
and out of the frame.

After the transaxle assembly
has cleared the frame, tip
the transaxle backward to
rest on a 6" block.

QS, QT & 1900 SERIES
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TRANSAXLE REMOVAL

SUNDSTRAND HYDRO N
MODELS _

Remove Seat and fender assembly.
{rain transaxie fluid and discard.

Block tractor securely at mid-frame.

= Temporarily, block up under filter ,’ﬁs 1
until all subsequent removal steps ;"
have been performed. ‘:ﬁ: A
Remove Right and Left brake rod :ﬁ JE" N
adjusting nuts. INF NN\

S ANCSER
Remove Right and Left brake arm Q‘ g
extensions (2 bolts each). A ASA

SENENL
Uncouple both lift system fluid A3

IR
77

lines {temporarily tie up 1o steering
wheel).

FIGURE 3-8

Remove hydro control rod clevis pin
at travel pedal shaft arm.

Remove cotter pin and disconnect
quadrant condrol link at brake cross
shaft.

Remove all 4 (axle 1o maintrame)
MOunting capscrews.

QUADRANT }
CONTROL
LINK

Place one foot on rear implement
hitch (or use 3/4" bar in rear
hitch hole) 1o balance {ransaxle
while removing the 2 top iront
bracket screws.

Slowly rolt complele iransaxle
and hydro assembly back and out
of frame. NOTE: Driveline will
slip off the hydro input shaft,

Hold driveling temporarily to avoid
damaging fan blades.

Alter transaxlie assembly has
cleared frame, TIP {ransaxle
backward 1o rest on a 6" block.
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HYDROSTATIC REMOVAL

EATON HYDROSTATIC (FIG. 3-

11)
1.

Remove the transaxle from
the frame. See transaxle
removal.

Tip the transaxle back and
rest on a 6" block.

Remove any dirt or grease
from hydraulic suction line
{A) fittings.

Disconnect hydraulic suc-
tion line (A) and save.

Remove nut and washer on
control shaft and slide con-
trol arm assembly (B) off
and save.

NOTE:

A PULLER MAY HAVE TO BE
USED WHEN REMOVING THE
CONTROL ARM.

8.

Remove remaining 2 oil
filter lines at hydro.

Bemove the four (4) mount-
ing screws (C) securing the
hydro and oil filter.

If replacing complete hydro,
remove the three hydraulic
tube fittings and install them
into the new hydrostatic, Do
not tighten.

If replacing complete hydro,
remove bevel gear {D) on
output shaft. To disas-
semble, hold spacer {E) in
place when loosening nut.
Position bevel gear onto
new hydrostatic and fasten.
Torgue nut to 24 fi. lbs.
(32.5 N.m).

2.255"

r2.250"
5.72 cnﬂ

FIGURE 3-11

SUNDSTRAND HYDRO

1.

Drain fluid from Transaxle. 3.

NOTE: 4.
DO NOT REUSE OLD FLUID.

2. Loosen set screw and re- 5.
move bolt holding drive

shaft on engine crankshaft. 6.

Slide shaft forward until it
clears hydro input shaft.

Disconnect hydraulic lines
(Reference “A” fig. 3-12).

Disconnect pick-up tube
line (Reference “B” at hydro
end.

Remove hydro oil filter.
Remove bolt holding neutral

adjusting rod {Reference
HC”)-
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{Continued)

SUNDSTRAND HYDRO
1.

NOTE:
DO NOT REUSE OLD FLUID.

HYDROSTATIC REMOVAL

Drain fluid from Transaxie.

2. Loosen set screw and
remove bolt holding drive
shaft on engine crankshaft.
. Slide shaft forward until it
clears hydro input shaft.
3. Disconnect hydraulic lines
(Reference “A” fig. 3-12).
4. Disconnect pick-up tube line
(Reference ''B” at hydro
end.
5. Remove hydro oil fiiter.
6. Remove bolt holding neutral
adjusting rod (Reference
€% NOTE: 10. Remove roll pin from free Y
) ] HOLD HYDRO WHILE REMOV- wheelina valve if replacing
7. ‘E‘)rly:e out roli pin (Reference NG LAST BOLT TO PREVENT hydro.
D" fig. 3-12) helding linkage T FROM DROPPING. REMOVE
to controt shaft. Remove HYDRO FROM TRACTOR.
linkage as an assembly.
9. Remove the two oil line fit-
8. Remove the remaining three tings and the pickup tube fit-
bolts holding hydro. ting from old hydro.
HYDROSTATIC REPAIR
REPAIR

EATON HYDRO TESTING

If the hydrostatic transmission is For testing procedure, refer to
in need of repair, refer to the Hydraulic Section, page 6-3.
Eaton Service and Repair

Manual. This manual is available

at the factory.
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HYDROSTATIC REPAIR

SUNDSTRAND HYDRO REPAIR
If rouble shooting and pressure
checks indicate a need for disassem-
bly of the hydrostatic for repair,

the unit must be removed from

the tractor. After removal, the open
ports should be sealed off and the
external surface thoroughly cleaned
in a mild cleaning solvent. IMPOR-
TANT: Do not use a cleaning
solvent that is harmiul to paint

or rubber.

To simplify the repair of the hydro-
static it will be discussed in four
basic sections:

1. Charge pump section
2. Pump section

3. Center section

4. Motor section

NOTE:

BEFORE DISASSEMBLY OF THE:
VARIOUS SECTIONS, A LINE
SHOULD BE SCRIBED ACROSS
THE TOP OF THE TRANSMISSION
$O THE PROPER POSITIONS OF
THE SECTIONS WILL BE MAIN-
TAINED DURING REASSEMBL.Y.

CENTER ‘Q
SECTION\_
PUMP ‘ L
SECTION S

CHARGE
PUMP
SECTION

MOTOR SECTION

!

SCRIBE LINES FOR
PROPER POSITIONS
DURING ASSEMBLY

FIGURE 3-14

HYDROSTATICEXPLODED VIEW

Cap Screw

Bearing

Motor Housing
Thrust Plate

Motor Shaft

Cylinder Block Assembly
Check Valve Cap
"Q" Ring

Spring

Ball

Pipe Plugs

Gaskets

“0" Ring

Back Up Ring

Free Wheeling Valve
Motor Valve Piate
Pin

Bearing

"O" Hing

—
QW®N®DU BN —

B S G Py
<o RN BN o b I & 3 B VR 6, T N, Y

20  Acceleration Valve Spring

21  Acceleration Valve Assembly
22 "0O" Ring

23 Hex Plug

24 Center Section

25 Pump Valve Plate

26 Pump Shaft

27 Roll Pins

28 Pummp Swash Plate

29 Snap Ring

30 Bearing

31 Snap Ring

32 Pump Housing

33 Condrol Shaft

34 Bearing

35 Seal

36 Washer

37 Retaining Ring

38 Trunnion Shaft
LEGEND FOR FIGURE 3-15

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Hex Plug (Implement)
Snap Ring (Later Models)
Shim Pack

Charge Relief Valve Spring
Poppet Valve (Charge)
Poppet Valve {Implement)
Hex Plug

Filter Union

Imptement Relief Valve Spring
"O" Ring

Drive Pin

Charge Pump (Gerotor)
Bearing

Charge Pump Housing
Seal

ldentification Tag

Cap Screw

Hex Plug (Charge)
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DRIVE TRAIN (Continued)

HYDROSTATIC REPAIR

MOTOR SECTION

~~
- -~
~

D
S
52 I

53 55
CHARGE PUMP SECTION FIGURE 3-15

~
~
~
e
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HYDROSTATIC REPAIR

REMOVAL OF CHARGE PUMP

1. Before removing housing, in-
spect the input shatft especially
the keyway, for burrs or sharp
edges that could damage the lip
seal,

2. Remove the four capscrews and
pull housing off the input shaft.

3. The charge pump "O" ring, drive

pin, gerotor assembily, bearing
and seal can now be inspected
and replaced if necessary.

CHARGE PUMP INSPECTION

NOTE:

THE CHARGE PUMP USES A
NEEDLE BEARING, SMALL DIA-
METER SEAL, AND A HARDENED
INPUT SHAFT. THE HARDENED
INPUT SHAFT IS NEEDED TO
PROVIDE THE INNER RACE FOR
THE NEEDLE BEARING.

1. The gerotor surface should be
inspected on both sides for
groaves or pick-up of foreign
material.

2. The drive pin should be in-
spected for cracks of fatigue
points.

3. Thecharge pump oif cavity lead-
ins and inner housing surface
should be inspected for damage
or excessive wear.

Damaged or worn parts should be
replaced.

HARDENED SHAFT

o
; : \%‘.‘-m..n. :
gt \
NEEDLE
SMALL SEAL BEARING
SMALL BORE IN HOUSING

FIGURE 3-17

INSPECT GEROTOR SURFACE
ON BOTH SIDES

INSPECT OIL
CAVITY LEAD-INS
AND HOUSING
SURFACE

INSPECT DRIVE PIN
FOR CRACKS
FIGURE 3-18
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DRIVE TRA

(Continued)

SEPARATING PUMP, MOTOR

AND CENTER SECTIONS

1. Set the hydrosiatic pump end
down on a soft wooden block

with a center hole for the
input shaft to extend into.

2. Remove the four capscrews
located in the motor section

which hold the 3 sections

together, Remove all screws
equally to prevent damage to
threads or surfaces. The three
sections are somewhat spring
loaded so care must be taken

to prevent the transmission
from falling apart.

3. When the four capscrews have
been removed, the transmission
should separate into the three

basic sections.

DISASSEMBLY OF PUMP
SECTION

from pump housing.

2. Removethrust plate from swash-

plate.

3. Remove pump variable swash-

plate.

A. Set pumnp housing, charge
pump end down on a soit
wooden block with a center

hole for input shaft to
"~ extend into.

B. Witha punch and light ham-

mer tap spring roll pins

through variable swash-

plate.

NOTE:

EXCESSIVE HEAVY
POUNDING MAY
DAMAGE BEARINGS

1. Remove cylinder block assembly é

HYDROSTATIC REPAIR

-2
PUMP HOUSING \__J '

INSPECT NEEDLE INSPECT NEEDLE

BEARINGS &: SEALS BEARINGS & SEALS
ONE ROLL PIN—{ i :
IS USED ON §
TRUNNION SHAFT TWO ROLL PINS -
ARE USED ON
INSPECT CONTROL SHAFT

THRUST PLATE
FIGURE 3-1¢

e

PUMP HOUSING

i wEEERT gl

&

SNAP RINGS

FIGURE 3-20

L
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HYDROSTATIC REPAIR

C. Push shafts from swash-
plate and housing and
remove the swash-
plate.

D. Press the needle bearings
from housing,

4. Remove pump driveshaft.
A. Remove snap rings.

B. Tap lightly on input end of
pump shaft with a soft
hammer to remove the
bearing and shaft.

C. Press bearing from drive-
shaft.

INSPECTION OF PUMP
SECTION

1. Inspect control and trunnion
shait bearings and seals.

2. Inspectthrust plate for scratches
or wear. Replace alt worn or
damaged parts.

INSPECTING CYLINDER
BLOCK ASSEMBLIES

The pump cylinder block and the
motor cylinder block are identical.

1. Inspect the cylinder biocks for
wear or pickup of foreign
material. .

2. Inspect the piston retainer for
straightness. The retainer must
be straight so the piston slipper
surfaces will not wear uneven,

3. Inspect the piston assembly,
The lubricant hale must be free
of obstruction and the slipper
surface even. If the slipper
surface has more than 1/32"
taper, the cylinder block assem-
bly must be replaced.

Individual parts are not available for
the cylinder blocks because of the
close tolerances. If any problem is
evident the complete cylinder block
must be replaced.

INSPECT CYLINDER BLOCK
FOR WEAR OR PICK-UP OF
FOREIGN MATERIAL

FIGURE 3-21

INSPECT PISTON
ETAINER PLATE
OR STRAIGHTNESS

FIGURE 3-22

INSPECT SLIPPER
SURFACE FOR WEAR

LUBRICANT HOLE MUST
BE FREE OF
OBSTRUCTION

FIGURE 3-23
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HYDROSTATIC REPAIR

DISASSEMBLY OF CENTER
SECTION

CHECK VALVE "O" RINGS

1. Remove valve plates and valve
plate iocating pins.

2. Remove gaskets.
PUMP VALVE PLATE
3. Remove bearings. LOCATING PIN

-
- St T e o el B
4, Remove check valve "O" rings, : = =
pump side and check valves,
motor side.
PUMP SIDE OF CENTER SECTION
FIGURE 3-24
INSPECTION OF CENTER MOTOR VALVE PLATE
SECTION LOCATING PIN
CHECK VALVE CHECK VALVE
1. Inspect bearings. ASSEMBLIES ASSEMBLIES

2. Inspect check valves and
check valve seats. Make sure
check valves pperate freely.

3. Inspect back side of motor and
pump valve plates for dirt or
wear in the locating pin slots.

MOTOR SIDE OF CENTER SECTION

FIGURE 3-25

PUMP AND MOTOR VALVE

INSPECT BOTH PUMP
AND MOTOR VALVE PLATE
PIN SLOTS FOR WEAR

PLATE IDENTIFICATION

Since the pump cylinder block
assembly only turns in the Left hand
or clockwise rotation, the lead-ins

in the pump valve plate are located
for Left hand rotation only. The
motor cylinder block assembly turns
in both directions thus the motor
valve plate haslead-ins for both right
and Left hand rotation.

FIGURE 3-26
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HYDROSTATIC REPAIR

MOTOR VALVE PLATE PUMP VALVE PLATE L.H.
LEAD-IN CHAMFERS LEAD-IN CHAMFERS

FIGURE 3-27

FIXED SWASHPLATE

DISASSEMBLY OF MOTOR
SECTION

1. Remove cylinder block assem-
bly.

2. Remove thrust plate.

3. Remove Snap Ring (Later
Models).

MOTOR

4. Tap on internal end of motor
SHAFT

shaft to remove shaft and
bearing from housing.

5. Press bearing from motor shaft.

INSPECTION OF MOTOR
SECTION

1. lnspéct thrust plate for
scratches or wear. Replace all

worn or damaged parts. <—__THRUST

PLATE

FIGURE 3-28
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DRIVE TRAIN (Continued)

ASSEMBLY OF MOTOR
SECTION

1.

2.

Press bearing to shoulder on
motor shaft.

Install motor shait and bearing
into housing.

HYDROSTATIC REPAIR

3.

4.

install Snap Ring (Later 5. Align Splines of cylinder block
Models). assembly with splines of motor
Install thrust plate onto motor shaft and install into housing.

housing swashplate.

MOTOR SECTION LEGEND

Cap Screw

Bearing

Motor Housing

Thrust Plate

Motor Shatt

Cylinder Block Assembly
Snap Ring (Later Models) _

NogA D~

FIGURE 3-29

ASSEMBLY OF CENTER
SECTION

1.

Install bearings into center
section. Bearings must protrude
100 inch from polished surface,
printed end out.

Install check valves on motor
side of center section. Torque
check valves to 10 fi. Ibs.

Install "O" rings to pump side of
center section.

4.

install valve piate pins and valve
plates. The pump valve plate has
iwo lead-ins and goes on the
pumnp side of center section

and the motor valve plate

has four lead-ins and goes to
the motor side of center section.

Use new gaskets on both sides
of center section.

g
o
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HYDROSTATIC REPAIR

CENTER SECTION LEGEND :

Check Valve Cap
"0" Ring

Spring

Ball

Pipe Plugs

Gaskets

"O" Ring

Back Up Ring

Free Wheeling Valve
10. Motor Valve Plate
11. Pin

12. Bearing

13. "0" Ring

14.  Acceleration Valve Spring
15, Acceleration Valve Assembly

DONDO S W~

16. "O" Ring 1%
17. Hex Plug 17\
18. Center Section N Q9
19, Pump Valve Plate @ FIGURE 3-30
)
MOTOR VALVE PLATE PUMP VALVE PLATE LH.
LEAD-IN CHAMFERS LEAD-IN CHAMFERS

FIGURE 3-31
ASSEMBLY OF PUMP
SECTION
1. Press bearings into housing, 2. Press bearing on pump shaft 4. Position pumgp housing with
lettered edge out, until flush to shoulder. check valve passageways up.
s to .005" below lip seal recess
of housing. 3. Install input shaft and bearing 5. Place swashplate over drive-

into housing. shaft into housing.
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DRIVE TRAIN (Continued)

HYDROSTATIC REPAIR

6. Insert shorter trunnion shaft CHECK VALVE PASSAGEWAYS
into housing and swashplate
from left side and longer con-
trol shaft (small hole end)

into housing and swashplate ONE ROLL PIN TWO ROLL PINS

from right side. '
" !I'SRE}ES\E:I’O?‘«!NSHAFT : B A oh,
M~ CONTROL SHAFT

7. Install the spring roll pins. Two
on control shaft side, one on .‘,
. trunnion shaft side. Proper :
installation is when pins are :
1/4” into swashplate. '

-
L A

TRUNNION SHAFT ,_
© CONTROL SHAFT

8. Install thrust plate to swashplate.

9. Align splines of cylinder block
kit with input shaft splines and
instalt into housing. FIGURE 3-32

PUMP SECTION LEGEND

Cylinder Block Assembly
Pump Shaft

Key

Thrust Plate

Pin

Pump Swashplate
Snap Ring
Bearing

Snap Ring

10. Pump Housing
11. Pipe Plugs

12, Control Shaft

13. Bearing
14, Seal /

15. Washer 4 AL,
16. Retaining Ring
17. Trunnion Shaft

18. Hex Plug (Implement)

18. "0" Ring

20. Shim Pack

21. Charge Relief Valve Spring
22. Poppet Valve

23. Implement Relief Valve Spring
24. Hex Plug

COoONDO AWM~

25, Filter Union 512
26. Poppet Valve \
27. Hex Plug (Charge) @

FIGURE 3-33
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HYDROSTATIC REPAIR

ASSEMBLY PROCEDURE OF
CHARGE PUMP

Clean all parts and lubricate with
new hydroslalic transmission fluid
before assembly.

1. Install the input shaft bearing
into the charge pump housing.
Bearing must be installed from
the inside and be flush to .005"
below its bore, with the tettered
side out.

2. Install the seal into the housing
until seated. Press only on the
outer edge.

3. Install new "O" ring into housing
groove.

4. Install drive pin into hole in input
shaft.

5. Install gerotor assembly over
drive pin,

6. Install charge pump housing. Be
careful not to damage lip seal.
Torgue capscrews to 20 fi. Ibs,

ASSEMBLY OFHYDROSTATIC

1. Align Pump, Center, and
Motor sections properly.

2. Install the 4 capscrews and
torque to 35 it. Ibs.

3. Check the torque needed to
turn the input shaft, output
shaft, and control shaft.
Torque reading should not
exceed 25 in. lbs.

NOTE:

IF TORQUE EXCEEDS THIS
AMOUNT, HYDRO WILL HAVE
TO BE DISASSEMBLED TO
LOCATE BINDING.

1\
1. "0" Ring
2. Drive Pin
3. Charge Pump (Gerotor)
4. Bearing
5. Charge Pump Housing
6. Seal
7. ldentification Tag
8. Cap Screw
FIGURE 3-34
MOTOR SECTION
CENTER
SECTION 2
s
2
°
PUMP o

SECTION |
e

SCRIBE LINES FOR
PROPER POSITIONS
DURING ASSEMBLY

CHARGE
PUMP
SECTION

FIGURE 3-35
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DRIVE TRAIN (Continued)

TRANSAXLE ASSEMBLY PROCEDURE

Dismantle the complete transaxie
assembly and inspect all the
parts when performing internal BULL GEAR
repairs. Follow the assembly pro-
cedures as shown in the next few
pages.

PINION SHAFT
THRUST WASHERS

" ASSEMBLY PROCEDURE OF
THE CARRIER AND AXLE

A snap ring is used to hold the side
gears on the splined axle shafts.

CAUTION:

MAKE SURE THE SNAP RING IS
SEATED PROPERLY IN THE SIDE GEARS
GROOVE. FIGURE 3-36

The two pinion gears slide on the
pinion shaft and are held in posi-
tion by the side gears when the
carrier is assembled.

The pinion shaft is a slip fit into
the machined grooves in the bull
gear.

NOTE:
WHEN ASSEMBLING, REPLACE FIGURE 3-37
OLD PINION GEARS WITH NEW

GEARS. INSTALL A WEAR

WASHER BETWEEN THE GEAR PINION
AND BULL GEAR HOUSING, AS SHAFT
SHOWN IN FIGURE 3-38.

THRUST £ ‘
WASHERS GEAR

FIGURE 3-38
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TRANSAXLE ASSEMBLY

The carrier side plates hold the
assembly together and are holted
with four 5/16-18 x 3-1/2" cap-

BULL GEAR - 44 T.
screws. These four bolis should TORQUEJ? 22;?“30 FT. LBS.
be torqued to 30 ft. Ibs. (41 N.m) (34 10 40 N.m)

e g BEVEL GEAR - 22T.
e P

I SNAP RING

-

CHECKING TRANSAXLE R

CLEARANCES 7/ e .

Check cluster gear and axle shaft T i -

end play. The end play should be ( oo L / _JL ....... i )

.005 to .030 {0.13 to 0.76 mm}. If V2 e / -

the clearance is greater than .030 "{T, AWl N .010 (0.25 mm} MIN.
(0.76 mm) shims must be in- RN END PLAY
stalled. The right side housing

must be removed and the correct 004 (0.10 mm) MIN,
number of shims installed until END PLAY

end play is between .005 to 030
(0.13 to 0.76 mm).

PINION SHAFT THRUST

WASHER

Cluster gear end play can be .
checked between thrust washer FIGURE 3-39 CARRIER ASSEMBLY

and side of housing using a
feeler gauge. A dial indicator may
also be used.

BEVEL PINION

The axle shaft end play can be
checked between the spacer and
the carrier side plate.

SEAT SIDE .

HOUSING NEEDLE
BEARING TO A

DEPTH OF 1/32" (0.79 mm)

ASSEMBLY PROCEDURE OF
TRANSAXLE HOUSING

Check needle bearings in side
housings: {f needles show signs
of pitting or any other damage
replace them. Use a needle bear-
ing driver and seat bearing to a
depth of 1/32" {0.8 mm) below
the machined surface.

SEAT AXLE
— BEARING TO A
NOTE: DEPTH OF 1/32"
ALWAYS INSTALL THE NEEDLE (0.79 mm)

BEARINGS WITH THE STAMPED
END (THE END WITH IDENTI-

FICATION MARKINGS) AGAINST
THE BEARING DRIVING TOOL. FIGURE 3-40
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TRANSAXLE ASSEMBLY

BEARING INSTALLATION

LUBRICART

DON'T try fo wipe or wash BO instalt bearings with
the lubricant out of needle  original lubricant left In them
bearings. W is o tough, tricky —more can be added affer
job and Is nof necessary. instollation.

INSTALL GORRECTLY

DONT hammer o bearing D& pressbearingsinto hous-

into a housing! You are sure  ing with an arbor press using

to damage the bearing. Den't  a pilot punch. Firs¢ place

guess at housing bore size~—  round or plain end of bearing

get it from our catalog. in housing: then use press
ogainst stamped end,

1. Use an arbor press, as illus- 3. Place the stamped end of the 4. Leave the grease on the outside
frated, or a similar method Bearing against the shoulder of Bearing. Do not wipe them.
where possible. of the punch, because the un- Keep the Bearings clean.

. stamped end of the Bearing will

2. The punch should have a pilot,  |gad best into the housing bore.
as shown, to keep the Bearing
in line.

DISTANCE BEARING
L/ S S S S // WILL BE INSET
M7 | INTO HQL{SillNiG' I

STOP
STAMPED END\\

OF BEARING L
AGAINST PUNCH
SHOULDER T
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OIL SEAL INSTALLATION

OIL SEAL INSTALLATION

t. Be sure housing bore diameter, 10, When shaft is assembled from sleeve is nol possible, the edges
bore depth and shaft diameter reverse side of sealing lip, no of the spline, keyway or holes
are correct and within the re- special precautions are re- should be rounded and lubri-
commended tolerances. In- guired other than removing all cated with a heavy grease.
spect all surfaces for scratches burrs and sharp corners from 11. In cases where the completed
or nicks. shaft. When the shaft enters machine is painted where seal

against the sealing lip. a is exposed, mask area to pre-

2 E;i\ggz rséirlgsegtrrggnger at tapered sleeve must be used vent paint being deposited on

made to the dimensions shown shaft and sealing lip. If paint

3. Be sure sealing lip has not at "A" in Figure 3-60. When is baked on, be sure temper-
been damaged. seal must pass splines, key- ature does not exceed oper-

. - _ ’ ways or holes use a sleeve as ating temperature of seal to

4. Lubricate sealing lip(s) with shown at "B” in Figure 3-60. avoid injury to the sealing

any hight machine oil before If the use of an assembly member.

installing.

5. Apply a light coat of any suit-
able Sealing Compound to O.D.
of seal to provide a margin of
safety against seepage through
the pressfit in housing bore.
Extreme care must be taken fo
avoid depositing any com-
pound on the sealing number.

/ HOUSING

SLEEVE

llBl’l’

6. Install seal with [ip facing
medium to be sealed. (The FEMOVE SHARP
reverse is used only when £DGES
it hecomes more impor{am o MOUNTING SLEEVE FOR U5 WITH
exclude a medium than to PLAIH Shafs
retain it.)

sPuNE ) seov e

MOUNTING SLEEYE FOR USE WITH SHAFTS
HAYING SPLINES, KEYWAYS 02 ROLES

SELEEVES

7. When possible, chamfer end NOTES,
Of Shaft over WhrCh Seal must (1} Slueve wall should be o 'hin‘m possible [not more than
paSS' OtherWISe use a Sleeve as {2} :;orl-c:l:y::;u :T:-':,- and thall befors wiing.
illustrated at "A” or "B" in
Figure 3-60. DRIVING TOOLS

. . i 0. D. 0.01C" TO 0.015" LESS
8. Press seal into housing with T THAN HOUSING DIA

smooth uniform pressure ap-
plied by means of a pressfit-
ting tool. See "C" in Figure
3-60. If shaft is already in
place, use a sleeve-type
pressiitting tool.

HOUSING

9. Whenever possible, use an
arbor press (o insert seal into ’
housing. Be sure seal is not /
cocked when applying pres- /
sure. It is desirable to seat seal #

against a shoulder in the bore
to help prevent cocking.

FIGURE 3-41
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Needle bearings in end of axle AYLE HOUSING

housing should be seated 1/32" NEEDLE BEARING

to 1/16” (0.8 to 1.6 mm) below ASSENBLY Nyo—

counter bore for the axle seal. \

Axle seals should be repiaced
whenever unit is repaired. Use a
seal driver and drive seals until

they bottom in axle housing
- counter bore. _/
AXLE SEAL
Install carrier and axle assembly -
into the left side housing. Be FIGURE 3-42
careful not to damage axle seal _
in end of housing. See Figure 3- LEFT SIDE BEVEL GEAR
43. HOUSING ° :

Bolt {eft side housing with axle ( ~ “
assembly to the center housing, 1}
Make sure new gasket has been
installed and torgue housing cap-
screws to 30 ft, lbs. (40 N.m).

The bevel gear can be removed
from the shaft if replacement is
necessary. A woodruff key is used
to prevent the bevel gear from
turning on the shaft.

An arbor press should be used to
" press the bevel gear on and off
the shaft, Figure 3-44. FIGURE 3-43

If the cluster gear or pinion gear - TORRINGTON BEARING ASSY|
is replaced, make sure part
numbers are checked to assure CLUSTER GEAR

proper gear ratio. See Figure 3- \
45.

To install bevel gear assembly
and cluster gear they must be in-
stalled together in their normal
position as they are meshed in
the transaxle. Make sure thrust
washer is installed on cluster
gear, and slide shafts into the
needle bearings, Figure 3-46.

The right side of the bevel gear ~ PINION GEAR BEARING
must have a torrington bearing ASSY o
assembly. The cluster gear must
have a thrust washer and the axle FIGURE 3-45 FIGURE 3-46
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TRANSAXLE ASSEMBLY

shaft a spacer and torringon f ] CHECK CLUSTER GEAR
bearing assembly. After the \ ' CLEARANCE BETWEEN
@ THRUST WASHER AND

bearings and spacers are in-
stalled, the right side housing TRANSHMISSION CASE

can be bolted in place. Be careful
not to damage axle seal. Use a
new gasket and torque cap-
screws to 30 fi. [bs. (40 Nm).

CHECKING TRANSAXLE
CLEARANCES

Check cluster gear and axle shaft
end play. The end play should be 3
.005 to .030 (0.13-0.76 mm), Fig- i
ure 3-47. If the clearance is

greater than .030 {0.76 mm),

shims must be installed. The

right side housing must be re-
moved and the correct number of
shims instailled until end play is
between .005 to .030 (0.13-0.76 mm).

Cluster gear end piay can be
checked between thrust washer
and side of housing using a
feeler gauge. A dial indicator may
also be used.

CHECK AXLE CLEARANC

The axle shaft end play can be
checked between the spacer and (B:E]I;IV;FEERN SPACER AND

the carrier side plate, Figure 3-48.

3 SHIM FOR 1982 pimENSION

1.994
G ] BEVEL GEAR - 56T.
3 ——'—“—/—H_— BORE FOR HYDROSTAT

\//THRUST ROLLER BEARING - 1
"

PINION SHAFT - 17T.

CLUSTER GEAR - 16T.
AND - 53T.

BACKLASH - .004 TO .010
(C.10 TO 0.25 mm)

NEEDLE BEARING - 2—;{"

 JL— THRUST RACE - 2
.} NEEDLE BEARING - 2

BACKLASH - .004 TO .010
(0.10 TO 0.25 mm)

“T“- END PLAY - .005 TO .030
(.13 TO 0.76 mm)

THRUST RACE -2 —phne oo £
THRUST RACE - 4 e SR PRI e &Y . SEAL-2Z

e

LLER e : -
;Z:S&TG“_" o l I ]; : \ﬂ«m.___ﬂ/ | TT~ END PLAY - .005 TO .030
TORQUE TO 45 SPACER R.H. GASKET (0-13TO 0.76 mm)

34 FT. LBS. = 4 FT. LBS. (47 N.m) FIGURE 3-4%
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TRANSAXLE ASSEMBLY

1. Dipstick 12,
2. Tube 13.
3. Transaxle Housing 14,
4. Qil Seal 15.
5. Needle Bearing

6. Gear 56T 16.
7. Woodruff Key 17.
8. L.H. Axle 18.
9. Pinion Shaft Assy 25T 19,
10. Thrust Race 20.
11. Thrust Bearing 21,

L.H. Transaxle Cover
R.H. Transaxle Cover
Lock Washer 5/16
Counterbore Capscrew
3/8-16 x 1

L.H. Cover Gasket
Gear Ass'y 45T - 16T
Dowel Pin

Shim

R.H. Buli Gear Carrier
Gear 22T

FIGURE 3-50

22.
23.
24.
25.
26.
7.
28.
29.
30.

Retaining Ring

Pipe Plug

R.H. Cover Gasket
Pinion 10T

R.H. Axle

Pinion Shaft

L.H. Bull Gear Carrier
Axle Gear 44T

Hex Hd Screw
5/16-18 x 3-1/2
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HYDROSTATIC REINSTALLATION

EATON HYDRO

1. Tip the transaxle back and
rest on a 6” (15 cm) block.

2. Install spacer, nut (A), and
bevel gear (B} on output
shaft. Torque nut to 24 ft.
Ibs. (32.5 N.m).

3. Install control arm assembly
{C) to control shaft. Secure
with nut and washer.

4. install hydro to transaxle
housing.

5. Install the four mounting
screws (D) to secure the
hydro and oil filter. Torque
nut to 24 fi.Ibs. (32.5 N.m).

6. Install the three hydraulic
tube fittings. -

7. Connect hydrauiic suction
tube (E).

SUNDSTRAND HYDRO

1. Remove protection cap from
ail filter stud and stake stud
to prevent it from turning
further into hydro during
filter installation.

2. Remove protective tape
from oil filter pad on hydro.

NOTE:

IF FILTER 1S INSTALLED OVER
PROTECTIVE TAPE, OIL PAS-
SAGE WILL BE BLOCKED AND
DAMAGE TO THE HYDRQ WILL
OCCUR.

3. When replacing the hydro
package the bevel output
gear must be removed from
the old hydro and installed

“CH dh-' “D”

“B!! HA!!

FIGURE 3-51

on the new one. The bevel
gear is held on with either
an external snap ring (fig. 3-
52) or a nut (fig. 3-52A).
Make sure snap ring is
properly installed in the
groove. The snap ring
should be replaced when it
shows signs of weakness or
distortion. On hydro pack-
age, with nut holding bevel
gear, bend the thin washer
up around one or two of the
flats on the nut to secure it.

tnstall roll pin into free
wheeling valve.

NOTE:
BE CAREFUL NOT TO DAMAGE
VALVE.

5. Install the two oil line
fittings and pick-up tube
fitting {fig. 3-9).

Do not tighten packing nuts
50 fittings can be adjusted to
lines.

6. install gasket onto hydro
using grease to hold it in
place,

NOTE:

REFER TO OLD HYDRO FOR
BOLT PATTERN TO LOCATE
GASKET.

7. Install hydro and the three
bolis. (Save longer bolt to
attach neutral adjusting
rod.)
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DRIVE TRAIN (Continued)

8,

10.

11.

install linkage on control shaft
and drive in roll pin to hoid
in place.

Install neutral adjusting rod
and torgue all four bolts to
31 ft. Ibs. {42 Nmy).

Install pick-up tube and tighten
packing nut.

Install the two hydraulic
oil lines and tighten packing
nut.

TRANSAXLE REINSTALLATION

EATON HYDRO MODELS

1.

Position right and left hand
brake rods on inside of
frame raiis.

Siowly roll transaxle be-

tween the two side frames.

At the same time position

the foliowing:

A. Lay hydro control rod
(D) over brake across

--—shaft (G).

B. Direct hydro control
rod (D) toward arm
(H).

C. Lay lock plate rod (E)
on top of cross shaft
(G).

D. Slide drive shaft onto
hydro shaft.

install two top transaxle
mounting screws (F).

Connect hydro control rod
{D) to foot pedal arm with
¢levis pin and cotter pin.

Connect lock plate arm (E)
to cross shaft arm.

6. Connect two hydraulic tines
to hydre and filter.

7. Line up transaxle to frame
and install the four axle
mounting screws {1). Torque
to 60 i, Ibs. (81 N.m).

8. Torque two top transaxle
boits to 23 ft. ibs. (30 N.m).

9. Install new hydraulic fluid,
10 Qis. (9.5 liter).

NOTE: A NEW OIL FILTER IS
AECOMMENDED.
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TRANSAXLE REINSTALLATION

10. Tighten all hydraulic fittings. MODEL 1666 SHOWN

11. Check for interference “HY  “D*
around drive shaft and fan.

12. Remove spark plug or plugs i
from engine and motor en-
gine for 15-20 seconds. \

13. Reinstall spark plug or
plugs. Start engine and run
at low RPM. Actuate lift
system.

14. Block up rear wheels. Restart
engine; press pedal forward,
reverse, then back to
Neutral. If wheels continue to
creep forward when in

Neutral, shorten adjusting /
rod (B) Figure 3-55A or
g 3-55B, until wheels stop.
o Lengthen adjusting rod if : @
wheels creep backwards. —
FIGURE 3-55A VR

S

15. Recheck transaxle fluid
level. Add if necessary.

16. Secure tunnel (A) Figure 3-
- 54, in place

17. Position the fender in place
and connect the two wires
to the seat switch and
secure fender. See Figure 3-
55C for seat switch
connection.

18. Reinstall the seat. FIGURE 3-55B

B

o |
%

FIGURE 3-55C
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DRIVE TRAIN (Continued)

TRANSAXLE REINSTALLATION

SUNDSTRAND HYDRO MODELS

1. Set transaxie back up into
normal position. Place foot on
implement hitch or place a
3/4" bar into implement hitch-
pin hole and begin rolling
assembly into tractor frame.

2. Lay the Right and Left hand
brake rods on inside frame
ledge.

3. Lay travel pedal control rod

over brake cross shaft and aim

rod toward travel pedal arm
clevis.

4. Be sure "Quadrant to brake
cross shaft” link is led up over
brake cross shaft.

5. Balancing transaxle (with bar
in hitch or foot on hitch) roll
unit on in to engage driveline
to hydro input shaft,

6. Match one of the two top
transaxie mounting holes
with drift punch through
front bracket. Start capscrews
and turn in fingertight.

7. Install treadle control rod
clevis pin. Hook up quadrant
link to brake cross shaft and
secure with cotter key.

8. Line up transaxle with frame,
install the 4 axle housing cap-
screws. Torque 10 60 ft. Ibs.

9. Reinstall Right and Leit brake
arm extensions and readjust
brakes.

10. Slide driveshaft onto hydro
input shaft until hole lines
up on engine crankshaft. in-
stall bolt and nut and
tighten. Tighten set screw.
Check for 1/8" clearance
between drive shaft and
hydrostatic. Shims may be
added between engine out-

1.

12.

13.

14.

15.

FIGURE 3-56

it

put shaft and flywheel to 16.
achieve 1/8" (3 mm) clear-

ance. Adjust engine mounis

if necessary.

Block up rear wheels. Restart
engine; press pedal forward,
reverse, then back to Neutral.
If wheels continue to creep
forward when in Neutral,
shorten adjusting rod {C) Fig-
ure 3-57, until wheels stop.
Lengthen adjusting rod if
wheels creep backwards.

Fill a new Bolens oil filter

with hydrostatic fluid (type
“F"). Grease filter “O” ring
and install hand tight only.

Recheck transaxle fluid level.
Add if necessary.’

Fill transaxie asembly with 17,
approximately 10 quarts
(9.46 liter) of new hydro-
static fluid.

Loosen pick-up tube line at
hydro end, until fluid leaks
out. Retighten.

Remove spark piug or plugs
from engine and motor engine
for 15 - 20 seconds.

Reinstall spark plug or plugs.
Start engine and run at low
RPM., Actuate jift system.

+
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GROUP IV. FUEL SYSTEM

TROUBLE SHOOTING GUIDE

PROBLEM

PROBABLE CAUSE

REMEDY

Hard siarting

Fuel shut off valve
closed

Choke linkage not
working properly

Dirt in fuel system
Engine flooded
Carburetor out of
adjustment

Water in fuel system

Dirty air filter

Open valve

Check linkage and repair

Clean fuel lines, carb-
uretor, and install new
fuel filter

Check linkage, carburetor
float setting etc.

Adjust carburetor
Clean system and refill
with clean fuel

Install new air filter

. No fuel reaches carburetor

Empty fuel tank
Fuel filter plugged

Gas tank vent plugged

Refill tank
Clean or replace fuel filter

Ciean out vent

Carburetor leaks

Loose fuel line fitting

Carb float setting set
toc high

Tighten fuel line

Adjust float

Engine staris bul runs
rough with low power
output

High or low speed mixture
adjustments off

Incorrect float setting
Dirty air filter

Carburetor locse on
engine block

Readjust carburetor

Adjust flaat
Install new air filier

Tighten carburetor
mounting screws
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SERVICING

TYPICAL FUEL FLOW DIAGRAM

- AIR INTAKE

FILTER

FUEL-A!R
MIXFURE INTO
ENGINE

FUEL PUMP

.....

CARBURETOR FUEL FILTER

FIGURE 4-1

FUEL TANK

Fill with clean fresh gasoline of
regular grade. {For cold weather
operation use winter blend gasoline.)
DO NOT MIX OIL WiTH GASOLINE.
REFUEL QUTDOORS WITH '

ENGINE STOPPED AND COOL.

Check io see that veni hole in fuel
tank cap is not plugged.

FUEL VALVE

The fuel valve is located under the
fuel tank as shown in Figure 4-1.
This valve must be fully open for
proper operation of the tractor,

FUEL FILTER (Figure 4-2)

Remove and replace when dirty. ~
Filter shape may change with dif-

ferent models.
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S——

AIR CLEANER MODEL 1666 S/N 0100101 THRU 059999
Under normal operating conditions, rnaen ONAN ENGINE Sk
disassemble and service air cleaner ot '
components every 50 hours of
operation. Do this more frequently
{even daily) if extremely dusty or
dirty conditions prevail. The dry
type paper element is cleaned by
gently tapping on a flat surface -
when doing this, be careful not to
damage gasket surfaces on ele-
ment. DO NOT attempt to clean dry
type paper element in any liquid or
with compressed air as this will
damaged the paper filter material.
Wipe dirt or dust accumulation from ~
cover including base plate where
used.

On Models 1966 service
Frecleaner, Figure 4-6B, every 25
hours ar more often under ex-
treme dirty dusty conditions.

PP AIR CLEANER
'PRECLEANER
ELEMENT

|

CLEANER [
PAPER—_ B
ELEMENT

" MODEL 1660
" KOHLER ENGINE

Remove foam pre-cleaner by
sliding it off the paper cartridge.

Wash foam pre-cleaner in liquid
detergent and water.

Wrap foam pre-cleaner in cloth
and squeeze dry.

Saturate foam pre-cleaner in
engine oil. Squeeze to distribute
and remove excess oil.

Instail foam pre-cleaner over
paper cartridge. Reassemble
cover and screw down tight.

IMPORTANT:

DRY TYPE PAPER ELEMENTS
SHOULD BE REPLACED AFTER
200 HOURS - REPLACE AT 160
HOURS IF ENGINE 1S OPER-
ATED UNDER DIRTY CONDI-
TIONS.

MODEL 1666 S/N///—————- MODEL 1966
0600101 AND=—"—

AIR CLEANER
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FUEL SYSTEM (Continued)

SERVICING

CARBURETOR ADJUSTMENT

ONAN ENGINE
MODEL 1666 S/N 0100101
THRU 0599998

The carbureior has a main fuel
(high speed) adjustment and an idle
fuel adjustmeni. The main adjust-
ment affects operation under high
engine speed conditions. Idle adjust-
ment afiects operation at idle or low
speed conditions. Under normal
circumstances, factory carburetor
adjustments should not be disturbed.
If the adjustments have been dis-
turbed, turn needles off their seats

1 to 1-1/8 turns to permit starting.
Then, readjust them for smooth oper-
ation. Engine idle speed 1900 RPM.

NOTE: :
BAFFLE MUST BE REMOVED
TO ADRJUST CARBURETOR.

CAUTION: o
FORCING THE NEEDLE AGAINST
ITS SEAT WILL DAMAGE IT. THE
NEEDLE DOES NOT COMPLETELY
SHUT OFF FUEL WHEN TURNED
FULLY IN.

Before final adjustment, allow

the engine fo warm up. Make the
idle adjustment under no load. Set
the engine idle speed at 1900 RPM.
Open the main jet until the engine
runs smooth under acceleration with
no load. Slightly more fuel may be

needed (open about 1/4 turn further) : HROTTLE STOP.SCREW
when sudden load is applied. e

A ‘ =
THROTTLE STOP SCREW {

IDLE ADJUSTMENT!
FIGURE 4-7

Set the throttie stop screw (lo-
cated on carburetor throttle
lever} with no load connected
and while running at a low speed
setting. Turn the screw to give
approximately 1/32 inch (0.8 mm)
clearance between the screw and
pin at idle.

If engine develops a "hunting”
condition (aliernate increase and
decrease of engine speed), try
correcting by opening the main
adjusting needle a iittle more. Do not
open more than 1/2 turn beyond the
maximur point of power.
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SERVICING

CARBURETOR ADJUSTMENT §igeme-

KOHLER ENGINE
MODEL 1660

The carburetor has a main

fuel (high speed) adjustment and
idle fuel adjustment, The main
adjustment affects operation under
high engine speed conditions. Idle
adjustment affects operation al idle
or low speed conditions. Under
normat circumstances, factory
carburetor adjustments should not be
disturbed. If adjustments have been
disturbed adjust carburetor as
follows:

Turn the “MAIN FUEL" needie

in {clockwise)} until it bottoms

lightly (DO NOT FORCE), then back-
out 2 turns, With the engine
thoroughly warmed up and running
at full throttle (and full load if pos-
sible), turn "MAIN FUEL" screw in
uritil engine slows down (lean
setting). Back screw out until engine
regains speed and then slows down
again {overrich setting). Turn screw
back in until it is positioned half-
way between lean and overrich : oL
settings. When properly adjusted, FIGURE 4-9 ,
engine will accelerate smoothly and '
operaie steady. Turn "Idle Fuel
Screw” clockwise until it bottomns
lightly (DO NOT FORCE) then hack
out 1/2 to 3/4 turn. Restart engine
and loosen hex nut "A”, see figure
4.10, turn solenoid "B" in or out

of bracket "C" until idle speed of
2350 RPM is achieved.

Retighten nut "A”. Run engine at full
throttle for about 5 minutes, let
engine idle for about 1 minute,

then shut engine off. If engine
diesels, recheck above adjustments.

FORCING THE NEEDLE AGAINST
ITS SEAT WILL DAMAGE IT.
THE NEEDLE DOES NOT
COMPLETELY SHUT OFF FUEL
WHEN TURNED FULLY IN.

FIGURE 4-10
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FUEL SYSTEM (Continued)

CARBURETOR

MODELS 1966 AND 1666
S/N 0600101 AND LATER
KOHLER ENGINE

The carburetor has a MAIN fuel
(high speed) adjustment (A} and
an IDLE fuel adjustment (B). The
main adjustment affects operation
under high engine speed condi-
tions. ldle adjustment affects
operation at idle or low speed
conditions. Under normal circum-
stances, factory carburetor ad-
justments should not be dis-
turbed. If adjustments have been
disturbed adjust carburetor as
follows:

Turn the “MAIN FUEL" screw (A)
and IDLE fuel screw (B) in
{clockwise) until it bottoms
lightly {DO NOT FORCE).

CAUTION
FORCING THE NEEDLE
AGAINST ITS SEAT WILL DAM-
AGE IT. THE NEEDLE DOES
NOT COMPLETELY SHUT OFF
FUEL WHEN TURNERD FULLY IN,

For preliminary setting back out
Main fuel screw (A) 2-1/2 turns
and IDLE fuel screw 1-1/4 turns.
With the engine thoroughly
warmed up and running at full
throttle (and full load is possible),
turn “MAIN FUEL" screw in until
engine slows down {lean setting).
Back screw out until engine
regains speed and then slows
down again {overrich setting).
Turn screw back in until it is
positioned halfway between lean
and overrich settings. When
properly adjusted, engine will
accelerate smoothly and operate
steady. Adjust the IDLE fuel
screw (B), in the same manner
for smoothest idle. Rough idle is
often due to idle speed screw (C)
being set too low. Check this
also.

SERVICING

‘IA!! “c” ‘iB!!

FIGURE 4-11

(RN
N
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STEERING

ASSEMBLY

LEGEND

FRONT AXLE ASSEMBLY

Front Axle

Tie Rod

L.H. Hand Ball Joint
R.H. Hand Ball Joint
LH. Nut -1/2-20
Flange Bearing

RH. Nut - 1/-20
Cotter Pin
Woodruif Key

10. Grease Fitting

11. Spindle Assembly
12, RH. Knuckle Arm
13. L.H. Knuckle Arm
14. Flat Washer

15, Castellated Nut - 3/8-24
16. Flat Washer

17. Lock Screw

ODEZ®NOO R WM

18. Ball Joint
19. Hex Nut 5/8-18 Model 1666 S/N 1000101 AND LATER
20. Tie Rod FIGURE 5-1 Model 1966 $/N 0100101 AND LATER
&
FRONT WHEEL ALIGNMENT DRAG LINK
1. Turn steering wheel so that \
front wheels are straight

ahead.

Measure distance across
front of front tires, center
line to center line. Measure
distance across rear of front
tires, center line to center
line. Reading across front of
tires should be 1/8 t0 3/8
inch (.3 to .9 ¢m) less than
across the rear of tires, If
adjustment is necessary
loosen iock nuts on tie rod
and turn tie rod in or out as
required.

After adjustment is obtained
tighten hex lock nuts securely.

Readjust drag link to center
steering wheel,

—

=)
° ) qr% !

o 0 ©

. \A/ . I

FIGURE 5-2

|« 1/8 (3mm) TO 3/8 INCH (10mm)_,.]
LESS THAN AT REAR OF TIRES

FRONT WHEEL
Models 1666 S/
later and 1966

ADJUSTMENT justing screws {A), Figure 5-2,

N 1000101 and pressure can be applied to the
front axle. Raise front of tractor
and adjust as required. Front axle

An adjustment has been provided  ghould pivot with a small amount

on the front axle

to cut down on of drag.

excessive engine vibration. By ad-
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CHASSIS (Continued)

REMOVAL.

1. Crank engine to move lift
into down position.

2. Disconnect negative battery
cable.

3. Close petcock, disconnect
fuel line at filter and remove
fuel tank.

4. Remve left footrest on ear-
lier units.

5. Remove stop nut (A) Figure
5-3.

6. Remove front tie rod ball
joint (B) Figure 5-4.

7. Rotate pinion gear (C) to
left until sector (D} drops
toward engine.

8. Slide sector gear (D) off of
steering shaft (E). Some
force may be needed to
slide gear off.

9. Remove key from steering
shaft.

NOTE:
A PUNCH CAN BE USED TO
PARTIALLY REMOVE KEY.

10. Slide steering shaft (E) out.

11. Remove washers (F) from
steering support and save.

12. Disassemble steering sup-
port from frame if needed.

STEERING GEAR
REBUILDING

Disassemble and replace bevel
pinion and the 2 sector shaft
bushings. Install pinien shaft in
steering support casting. Slide
steering shaft through support
and slide on shim washers re-
moved in step 11 above. Slide on
sector gear and rotate under
pinion gear. Chserve back lash

STEERING ASSEMBLY

Ry

FIGURE 5-3

R R e |

FIGURE 5-4

s /J

while rotating sector. if exces-
sive, remove sector shaft and in-
stall nylon washer.

NOTE:

TWO NYL.ON WASHERS (SHIMS
1709224 (,031) AND 1725069
{0.62) ARE AVAILABLE TO OB-
TAIN FREE MOVEMENT
THROUGH SECTOR ARC WITH
MINIMUM BACKLASH.

REASSEMBLY
1. Position lift in down
position.
2. Fasten steering support to
frame.

3. Slide steering shaft (E)
through support.

4. Slide washers {F) onto
steering shaft.
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5. Insert key into shaft (E) and
slide steering sector (D) on
shaft.

6. Run stop nut (A) onto shaft
and secure.

7. With the Bolens steering
cap logo in its normal level
reading position, place a
chalk mark on pinion shaft
facing you.

8. Rotate steering wheel clock-
wise till chalk mark is
straight forward.

9. Rotate sector gear into
mesh with pinion gear. Turn
steering wheel to left and
engage pinion. Keep ro-
tating tili pinion is in the
center of secior gear (D).

10. Reinstall front ball joint (B).
Ball jeints on tie rod should
be 19-1/4" (49 cm) apart.

FRONT WHEEL BEARINGS

Front wheel bearings shoutd be
repacked al least once a year.

i. Remove the dust cap (1).

2. Remove cotter pin (2) and
unscrew siotted nut (3).

3. Remove outer bearing (4).

4. (Model QS & QT S/N
0100101 THRU 0599999)
Remove whee! (5) and hub
assembly (6) from spindle.

5. Remove seal (7) from hub.
if this seal is damaged in any
way replace it

STEERING ASSEMBLY

6. Remove inner bearing (8) i0.

from hub.,

7. Ciean both inner race (8} and  11.

otiter race (10). Check both
for wear or pitting. Replace

if necessary. 12.

8. Clean bearings in a commer- 13,

cial solvent. Dry with com-
pressed air or a clean cloth.
Do not spin the bearing

with compressed air.
Damage to the bearing could
result.

9. Pack bearings with a good

grade of wheel bearing grease. 14.

Instail inner bearing and seal
into hub.

Instalt wheel and hub assem-
bly to spindle.

install outer bearing.

Tighten nut until it snugs up
against the outer bearing.
Spin wheel to align bearings,
then back nut off to nearest
stot in line with hole in
spindle and install new cotter
pin.

Install dust cap.

MODELS
1660 & 1666
S/N 0100101-0599999

WHEEL HUB
ASSEMBLY

FIGURE 5-5

MODELS 1666 S/N 0600101 and later & 1966
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STEERING ASSEMBLY

TRAVEL PEDAL

The travel pedal angle can be ad-
justed for the operator's comfort.

1. Loosen nut ““A” Figure 5-6 or
5-6A.

2. Remove cotter pin from pin B
. or rod D. Remove pin or rod
from control arm Figure 5-7
or 5-7A.

"FIGURE 5-6

3. To bring toe of pedal closer
to operator, shorten rod “C”
Figure 5-6 or 5-BA.

4. To move toe of pedal farther
away from operator, lengthen
rod “C™.

5. After desired adjustment is
reached, align hole in pedal
end of rod “C” with hole in
control arm and secure with
pin “B" or rod ‘D’ and cot-
ter pin. Lock hex nut “A”

Figure 5-6 or 5-6A.

DISC BRAKES

If the brake linkages have been
disassembled for any reason
readjust as follows:

The brake sysiem on these
tractors has a "Neutral” interiock
built inte it. When the brake
pedal is depressed, pin “A”
Figure 5-8 moves into slot “B” of

lock plate "C” moving the trans-

mission controls into the “Neu-
tral” position. If the parking
brakes are locked the trans-
mission is also locked in
“Neutral”.

VIEW FROM UNDER RH SIDE
FIGURE 5-8 OF HYDROSTATIC LOOKING UP AT LINKAGE
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BRAKE ASSEMBLY

1. With the brakes fuily re-
feased, and arms “D" Figure
5-9 to the rear of the siot in
the tractor frame, adjust the
length of arms (D) to clear
center section casting of
transaxle.

2. Depress brake pedal until
pin “A” Figure 5-8 of control
just enters slot “B" of lock
plate. Lock the brake pedal
in this position.

3. Move brake arms “D” Figure
5-9 forward to remove brake
pad/disc clearance. Adjust
nuts “E” Figure 5-@ on brake
rods to contact arm ex-
tension assemblies.

NOTE:

BE SURE TO ADJUST THE
BRAKES ON BOTH WHEELS
EQUALLY TO AVOID UNEVEN
BRAKING. CHECK FOR
PROPER OPERATION.,

) BRAKE PAD ADJUSTMENT

REPLACING THE BRAKE PADS 0 TO .010

(0TO 0.2 mm)

1. Remove brake assembly “F”
Figure 5-10 from tractor.

2. Remove one of the bolts “G”
Figure 5-8 which hold the
brake pads in the bracket.

3. The brake pads can now be
removed.

S

4. Reverse the above proce-
dure to reassemble.

-

TORQUE TO 150 FT. LBS. (203 N.m)

FIGURE 5-10
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INTERLOCK SWITCHES

INTERLOCK SWITCHES

1. One switch is on the brake
linkage. To check adjust-
ment depress brake pedal.
When brake pads contact
disc, pin (A) should just be
in slot (B) of lever (C)
Figure 5-11. If switch does
not activate adjust as
follows:

(Model 1666 S/N 0100101

thru 0199899) VIEW FROM UNDER RH SIDE
. FIGURE 5-11 ‘OF HYDROSTATIC LOOKING UP AT LINKAGE
i.oosen hex nuts “D” Figure 1GU LS, N ‘ N

5-12 and move switch sup-
port “E” either forward or
rearward until proper adjust-
ment is obtained.

_{Model 1660 & 1666 S/N
0200101 thru 0489899)

Adjust clip (F) Figure 5-14 on
brake red iill switch activates.

(Models 1666 S/N 0500101
and later & 1966)

2. A seat switch is located
- under the seat. This switch
should be activated when
back edge of seat support
(G) Figure 5-13 is depressed FIGURE 5-12
5/8" (1.6 cm). If not loosen
bracket (H} and move to
correct location. The switch
can also be activated by
raising the seat and lifting
the interlock button (1) up.

FIGURE 5-13
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POWER TAKE-OFF (P.T.0.)

MODEL 1666 (QT16)

Inside idier (not shown) Serial
No's 0100101 thru 0399999, Out-
side idler (see figure 5-15) Serial
No. 0400101 and up.

Should it become necessary to
replace Attachment Drive belts,
install new belts as follows:

1. Place switch in OFF
position.

Remove hood.

Unhook spring (A) Figure 5-5
from idler arm.

Remove old belts.

Reverse the above
procedure to install the new
belts,

NOTE:

SHREDDING OF BELTS IS
GENERALLY CAUSED BY A MiS-
ALIGNED [IDLER PULLEY. IF
THIS PROBLEM EXISTS, MAKE
SUREIDLERIS ALIGNED BEFORE
NEW BELTS ARE INSTALLED.

MODEL 1660 (QS-16)

MODEL 1660
1666 S/N 01
thru 04

Should it become necessary to FIGURE 5-15
replace Attachment Drive belts, :
install new belts as follows: i o —"
MODEL TN 0 P
1. Remove hood. 1660 ! &/ Ve 7;7\ \\\?/ 7 | /“D"
SOy - 4
2. Place attachment drive lever | Ir\ ) “‘/@ﬁ\ }3\}\’{ 1
into the "On"” position. II” = ey “‘\M
17 L~ X i, O
3. Remove cotter pin (A) ! //} ::':\i\\\.\\s\‘““s\ N s
Figure 5-16 and pin in lower O
brake shoe pivot and drop
shoe. (B).
. IEA!!
4. Place attachment drive lever
into the "Off" position.
" " “C”
5. Remove spring (C) and B

cable for attachment drive

control. FIGURE 5-18
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CHASSIS (Continued)

POWER TAKE-OFF (P.7.0.)

6. Remove idler spring (D).

7. Remove old belts.

8. Reverse above procedure to
install new belts.

- NOTE:
IF THE P.T.O. BRAKE AD-
JUSTMENT HAS BEEN DIS-
TURBED WHILE REPLACING

THE BELTS READJUST AS
SHOWN.

CABLE ADJUSTMENT

Should the belts on the attach-
ment drive slip adjust as follows:

1. Loosen the two capscrews
"A” Figure 5-17 on the Left
side of the tractor console.

2. Move bracket “B” down in
slots.

3. Test coniroi for proper-belt
tension.

BRAKE SHOE ADJUSTMENT
MODEL 16860 (QS-16)

Should the Attachment Drive
Brake need adjustment proceed
as follows:

1. Loosen two hex nuts and
capscrews “A” Figure 5-18.

2. Move brake shoe up in slots
until there is .012 inch clear-
ance between the brake
shoe and the rim of the
Attachment Drive Sheave.

MODEL
1660
o~ ——
IO =
S 9
Ir\/ h
/f
It
I/
L
FEEE
g “B”
et
V77 o
“A”
FIGURE 5-17
MODEL
1660

FIGURE 5-18

ATTACHMENT DRIVE
BRAKE ADJUSTMENT
MODEL 1666 (QT-16 & QT-17)

Disconnect polarized plug (A)
Figure 5-19 from ciutch.

Remove four locknuts (B) and re-

& 1966 move brake plate mounting.
Remove mounting bolt from center

REMOVAL of crankshaft.

NOTE: Remove sheave and armature

assembly.
Remove rotor assembly.

DO NOT USE WHEEL PULLER
TO REMOVE CLUTCH/BRAKE.




CHASSIS (Continued)

POWER TAKE-OFF (P.T.0.)

Remove four 10-32 x 1/2-socket
head capscrews and lockwashers
securing coil assembly to crankcase.

Remove coil assembly from engine.

INSTALLATION

Position coit assembly on

engine piloting in crank-shaft

seat bore. Secure with four

10-32 x 1/2 sockel capscrews and
lockwashers,

Install the four brake mounting
studs into engine block.

Ptace compression springs on brake
mounting studs.

Remove rust, burrs and dirt from
engine shaft with sandpaper.

Apply light coat of grease or il
to shaft.

Insert key inlo keyway in shafl.

Push rotor and armature assembly
with pulley onto engine shaft until
hub bottoms on crankshaft shoulder.

Place plain washer and lockwasher
on cluich mounting capscrew.

Instail capscrew into tapped hole
in center of crankshait. Hold clutch
from rotating, while tightening
capscrew.

Adijust brake as described under
maintenance.

Reconnect coil assembly lead to
lead from switch making certain
connection is secure and wire is not
rubbing against rotating parts.

HA”

FIGURE 5-19

MAINTENANCE

Once the cluich/brake has heen .

installed, the clutch portion re-
quires no further maintenance.
The unit is self-adjusting for wear
and never requires lubrication.

The brake portien may require
readjustment periodically
depending upon unit usage. This
can be accomplished as follows:

Position a .015” (0.38 mm) thick
shim in each slot provided (4) in
brake flange and turn on
clutch/brake.

Push on the brake flange until it
bottoms out. Tighten the (4)
iocknuts until they just contact
brake flange. {CAUTION: Do not
over torque locknuts as damage
fo brake flange may result).

Turn clutch/brake off and remove
(4) shims. Recheck gap through
the slots provided. A minimum of
010" (0.258 mm) and a maximum
of .020" (0.51 mm) should be
maintained.

It oil or grease contaminate clutch
working surfaces, remove with

a cleaning fluid such as barcothene.
Alcohol or ammonia are acceptable
substitutes. With engine off, pour a
generous quantity of cleaning fluid
between working surfaces.

If the clutch/brake has not been
used over a long period of time,
the following procedure is recom-
mended prior to its use.

a. Position gearshit in
neutral position.

b. Start tractor engine, and
put throttle in fast position.

c. Turnclutch/brake switch
on and off six times, engaging
and disengaging driven attach-
ments.
NOTE:
ALLOW ENGINE DRIVEN
ATTACHMENTS TO COME
TO A COMPLETE STOP
BETWEEN ON-OFF CYCLES.

The clutch/brake is now ready for
continuous, trouble-free duty.

QS, QT & 1900 SERIES
Page 5-9 REV. 12/78
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CHASSIS (Continued)

.‘.‘1/-

POWER TAKE-OFF (P.T.0.)

TROUBLESHOOTING

Electrical Data -
See wiring diagram in the eleciri-
cal section of this manual.
a. Clutchdoes not engage - Check
electrical system for broken
wires ar bad connections.

Check voltage at clutch lead.
Voltmeter should read more
than 10 volts. If voltmeter
does not register a reading,
look for broken wires or con-
nect clutch lead and check
resistance reading of clutch
coil. A normal resistance
reading should be between
3.0 and 2.3 ohms. A reading
outside these values indicates
a faulty coil. The field as-
sembly should then be
replaced. Check armature/
rotor air gap. This is done by
inserting a feeler gauge in the
(4) slots provided in the
brake flange. The gap should
be between .010" - .020" (0.25
- 0.51 mm)} with the
clutch/brake switch in the
“off" position. If the gap is
greater, readjust brake as de-
scribed under maintenance.

h. Engine driven attachment

rotates stower than normal,
check for loose belts.

Inspect engine driven
attachment with clutch belt
removed. Attachment should
turn freely.

Check clutch/brake pulley
grooves for grease or oil.

Check clutch/brake working
surfaces for grease or oil.

NOTE:

REMOQVE GREASE OR OIL
FROM CLUTCH/BRAKE. .
WORKING SURFACES AS
OUTLINED UNDER MAIN-
TENANCE.

Check wiring system for an intermittent break or poor electrical connection.

ELECTRIC P.T.O. CLUTCH
SPECIFICATIONS

1666 0100101 to 0199999 1666 & 1966 0200101 and later

Vollage 12 vDC Voltage 12 VvDC
Resistance 3.2 Ohms Resistance 2.5 Ohms
Current Draw 3.8 Amps Current Draw 4.7 Amps

POLARIZED PLUG

(N

ONE OF FOUR CLEARANCE —7_Z )
ADJUSTMENT WINDOWS \(

COIL

ROCTOR

USE LOCTITE PIPE
SEALANT ON TWO .

LOWER STUDS 010/.015 CLEARANCE
BRONZE WASHER | AT EACH OF FOUR WINDOWS

TORQUE ALL FOUR
MOUNTING STUDS TO
- 20 FT. LBS. EACH

FIGURE 5-20
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TROUBLE SHOOTING GUIDE

PROBLEM PROBABLE CAUSE REMEDY’
Hydraulic lift inoperative 1. System low on oil 1. Install gage and check pressure
2. No charge pressure 2. Check level and refill
3. Implement relief valve 3. Check valve, clean or replace
stuck open (Sundstrand) if necessary
4. Weak implement relief 4. Replace spring

spring (Sundstrand)
5. O# line leaking 5. Replace line

6. Malfunctioning lift valve 6. Repair or replace valve

Maifunctioning lift cylinder

Repair or replace cylinder

Load drops when control
valve is in neutral
position

Leaking hose from valve
to cylinder

Qil leaking past lift
cylinder "Q" rings

Lift valve "Q" rings
feaking

Replace hose

Repair lift cylinder

Repair lift vaive

Lift valve or lift cylinder
leaking

Leaking "O" rings

. Repiace "0O" rings
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HYDRAULIC SYSTEM (Continued)

SUNDSTRAND
‘IA"
HYDROSTATIC /
LIFT cv\hmol-:n TRANSMISSION ~; .
- % N
) 0 ) N
111
PICK UP TUBE

TRANSAXLE ASSEMBLY

FLOW INDICATION

VALVE IN "UP” POSITION
OR CYLINDER RETRACTED

VALVE IN "DOWN" POSITION
OR CYLINDER EXTENDED

\ AND SUMP

TUBE
ASSEMBLIES

\.__

CONTROL
VALVE H

FIGURE 6-1

CYLINDER

\

EATON

OliL
FILTER HYDROSTATIC

h—

ASSEMBLED

HOSEV

ASSEMBLY

CONTROL
VALVE

FIGURE 6-2




HYDRAULIC SYSTEM (Continued)

TRACTORS

TESTING HYDRAULIC SYSTEM

EATON MODELS

The hydrostatic and lift pressure
can be checked using a pressure
gauge which reads at least 1000
P.S.1. (6890 kPa).

To check the hydrostatic pressure
install a tee hydraulic fitting be-
tween hydrostatic port (A) Figure
6-2 and existing hydraulic tube.
Connect pressure gauge fo
hydraulic tee. Start engine and run
for 5-10 minutes. At full RPM the
pressure reading should be 140
P.S.1. + 50 (964 kPa).

To check the lift pressure, move
the hydraulic control valve lever to
the lift position until the hydraulic

cylinder reaches the end of its
travel. The pressure reading

should be no less than 450 P.S.1

(3100 kPa).

If the pressure reading is 450 to
550 P.5.1. (3100 - 3790 kPa) and
the hydraulic cylinder does not
operate properly, check the fol-
fowing:

1. Load too heavy.

2. Restriction in line from
hydro to hydraulic cylinder.

3. Malfunctioning cylinder or
valve.

If the pressure reading is below
450 to 500 P.S.1. {3100 - 3790
kPa) and the hydraulic cylinder
does not operate, check the fol-
lowing:

1. System low on oil.

2. Plugged ol filter or pickup
tube line.

3. Hydraulic oil line leaking.

4, Hydraulic valve or cylinder
leaking.

QS, QT & 1900 SERIES
Page 6-3 REV. 4/83
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HYDRAULIC SYSTEM (Continued)

TESTING HYDRAULIC SYSTE

SUNDSTRAND MODELS

The implement pressure can be
checked using a pressure gauge
which reads at least 1000 P.S.1.
To check the implement pressure
install the gauge into the hydro-
static Figure 6-3. Start the engine
and run at full R.P.M. Move the
hydraulic control valve {ever to

- the lift position untii the
hydraulic cylinder reaches the
end of its travel. The pressure
reading should be no less than
550 P.S.I.

If the pressure reading is below
550 to 800 P.S.1. and the
hydraulic cylinder does not
operate, check the following:

1. Load too heavy.

2. Restriction in line from
hydro to hydraulic cylinder,

3. Malfunctioning cylinder or
valve.

If the pressure reading is below

550 to 800 P.S.I. and the hydraulic

cylinder does not operate, check

the following:

System low on oll.

2. Plugged oil filter or pickup
tube line.

3. Hydraulic oil line leaking.

4. Malfunctioning implement IMPLEMENT |

relief valve. . RELIEF
5. Hydraulic valve or cylinder « VALVE
leaking. ¥ LOCATION
o ( DIRECTION
CHECKING THE IMPLEMENT ‘ OF OIL
RELIEF VALVE - % ! % FLOW
e N FIGURE 6-4

Remove the implement relief NOTE: If no pressure reading is picked up

o e e et vorve  SHIMS ARE AVAILABLE TO on the gauge the charge pump relief

or distorted spring. The relief INCREASE IMPLEMENT RELIEF  valve could be stuck open or the
valve spring could be too weak or VALVE PRESSURE. 1 SHIM .012" charge pump inoperative. For further
the valve not seating properly. I IN THICKNESS WILL INCREASE information on trouble shooting the
the valve or spring is pitted, wore PRESSURE APPROXIMATELY hydrostatic, refer to the drive train,
uneven, or distorted, replace. 50 P.8.I. Group (1.
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QS, QT & 1900 SERIES
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ALL MODELS
REPAIRING THE HYDRAULIC
CYLINDER FIGURE 6-3

To remove the piston rod assem-
bly {A) from the cylinder, the in-
ternal snap ring (B) and the hose
fitting, which goes through hole

{C} in the cylinder tube, must be
removed.

PISTON ROD REMOVAL

1. Remove 80° elbow from cyl-
inder tube.

2. Pull the piston rod out until
it is fully extended.

3. Pinch snap ring together
and pull on piston rod until
the assembly slides out of
the cylinder housing.

When the piston rod assembly is
removed from the cylinder tube
hex nut (D} can be loosened and
the piston, cylinder head, and re-
iated "O” rings and ring washers
removed. All parts should be in-
spected and new “Q” rings
installed. IMPORTANT: Grease
“O" rings to prevent damage dur-
ing assembly.

HYDRAULIC POWER LIFT

FIGURE 6-5

Ring Washer
“O" Ring

. Cylinder Head
. Ring Washer

. “O" Ring

. Ring Washer

. Piston

. “O” Ring

. Hex Nut

. Cylinder Tube

HYDRAULIC CYLINDER LEGEND

. Piston Rod Assembly
. Oil Seal

. Snap Ring

. Ring Washer
. “O" Ring

FIGURE 6-6
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HYDRAULIC SYSTEM (Continued)

HYDRAULIC POWER LIFT

| ED—'

DETENT
ASSEMBLY

ayisi
|

OUTLET

LIP SEALS

1 SPOOL

FIGURE 6-7

|
RELIEF VALVE
ASSEMBLY

REPAIRING THE
HYDRAULIC CONTROL.
VALVE

The hydraulic control vaive reg-
ulates and changes the direction
of oil flow to the hydraulic cyl-
inder when the contrcl lever is-
actuated. “Lip Seals” are used on
the spool to provide a seal in the
bore.

Repair lip seals are available for
the control valve.

DISASSEMBLY

The spool is matched to the bore
in the valve body. if the spool or
valve body is damaged the com-
plete valve assembly must be re-
placed.

To remove the spool from the
valve remove the capscrew in the
end of the spool, the detent
ramp, spring, flat washer and
spring guides. Remove the spool
by pushing it out the lever end of
the valve body. Be careful not to
tose the spring loaded detent

plug.

Small burrs and scratches can be
removed from the spool with fine
emery cloth. Clean all parts before
assembly.

ASSEMBLY
1. Install new lip sea! rings

onto spool with the opening
towards the inside of spool.

Lubricate seals and insert
spool with seals into valve
body. Be careful not to
damage seals. Install the
spocl into the valve body
from the lever end. This end
has a chamfer in the bore
which is a lead for the
packings.

tnstall flat washer, spring,
guide sleeve, spring guide
and detent ramp onio end of
spool. Secure to spoo! with
capscrew and lockwasher.

tnstall detent, spring, ad-
justing screw and jam nut
into detent housing of valve
body.

S
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TROUBLE SHOOTING GUIDE

PROBLEM PROBABLE CAUSE REMEDY
Hard starting or loss 1. Engine overchoked Close fuel petcock and en-
of power gage starter until engine fires
Reopen fuel petcock
2. Carburetor dirty or Readjust or clean
improperly adjusted carburetor
3. Faulty spark plug or Adjust gap or replace
improper gap plug
4. Clogged fuel line Check fuel line
or filter ) or filter
- 5. Loose or grounded high Check and repair
tension wire wire lead
8. Worn or burnt breaker Replace breaker points
points
Faulty condenser Replace condenser
8. Faulty fuel pump Replace pump
L.oose or grounded break Check and replace
point wire leads
Overheating t. Insufficient avaifable Make sure area in front of
cool air flywheel is open
2. Dirty air intake screen, Clean intake screen,
shroud or cooling fins shroud and cooling fins
3. Improper fuel Clean and refill tank with
proper fuel
4. Fuel mixture too lean Adjust carburetor
5. Improper ignition timing Reset timing
6. Engine overloaded Lessen work load
7. Tight tappet clearance Adjust tappets
Backfiring 1. Fuel mixiure too lean Adjust carburetor
2. Improper timing Reset timing
3. Valve "sticking” Free up valve




QS, QT & 1900 SERIES

Page 7-2 REV. 12/78

ENGINE (Continued)

TROUBLE SHOOTING GUIDE (Continued)

PROBLEM

PROBABLE CAUSE

REMEDY

Skip at high speed

Spark plug gap too wide

Improper carburetor setting
or lack of fuel

Wrong type spark plug. Use
recommended spark plug

Improper timing

Adjust spark plug gap

Refill tank and adjust
carburetor

install correct spark plug

Reset timing

Operating erratically

Clogged fuel line

Water in fuel |

Faulty choke control
Improper fuel mixture
Loose ignition connections
Air leaks in manifold or
carburetor connections
Vent in gas cap plugged

Fuel pump faulty

Clean fuel line

Clean fuel system
Replace choke control
Adiust carburetor

Clean and tighten
ignition connections

Tighten manifold and
carburetor

Clean gas cap vent

Replace fuel pump

Engine will not idle

Improper carburetor idling
adjustment

Carburetor clogged

Spark plug gap set too
close

Leaking carburetor or
manifold gaskets

Adjust idle speed

Clean carburetor

Adjust shark plug gap

Replace gaskets
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ENGINE REMOVAL

QT-16 ONAN ENGINE RE-
MOVAL AND REINSTALLATION

4

; LH:
1. Remove hood and side panels. -
._ _ve 0 side p 5 FRONT
- ENGINE
2. nnect NEGATIVE batter
Disconnec attery MOUNT

cable.

3. Disconnect electric clutch,
coil, alternator and starter
cable.

4. Close fuel tank petcock and
discannect fuel iine at fuel
pump. Unhook gas line at
bottom blower housing clip.

5. Unhook PTO idler spring and
remove PTQO belts.

6. Remove air cleaner assembly,
choke and throttle cables.

7. Remove the 4 rubber mount
boits and driveline staybolt.
Remove drive shaft,

LOOSEN
N _LOWER
) SCREW
' EACH SIDE
AND SWING
- BRACKET

8. Remove the top screws and
loosen boftom screws from
the top panel Right and Leit

support brackets.-Pivot ' o .T.O. BEL FORWARD
brackets forward and down, P.T.O. IDLER SPRING P-T-0- BELTS anD powN
9. Raise engine and cradle FIGURE 7-2
assembly up and out of tractor
frame. LOWER CENTERIS THE "FRONT" 13. I[nstall PTO belts and position
MOUNT AND THE MORE FLEXI- spring.
NOTE: BLE MOUNT WITH THE HIGHER
A. BEFORE REINSTALLING CENTER IS THE "REAR” MOUNT.
ENGINE, CHECK RUBBER 14.  Run engine befora reinstalling
MOUNTS FOR DAMAGE 10. Setengine and cradle assembly side panels and hood.
OR FATIGUE CRACKS. into frame on the 4 mounting
B. INSPECT HYDRO INPUT brackets and insert boits
SHAFT AND KEY. loosely. NOTE:
C. INSPECT ENGINE SHAFT BOTH IN AND OUT OF
AND KEY. COAT BOTH CAUTICON: Recheck routing of WARRANTY REPAIR OF THE
WITH NEVER-SEEZ alternator leads to prevent ONAN BF ENGINE AS USED IN
BEFORE REINSTALLING. abrasion. THE QT16 TRACTOR CAN BE
PERFORMED BY AUTHORIZED
NOTE: 11.  Reinstall driveline and insert BOLENS DEALERS. A SEPARATE
IF THE RUBBER ENGINE staybolt into engine shaft. MANUAL COVERING ENGINE
MOUNTS HAVE BEEN REMOVED REPAIR IS AVAILABLE. ORDER

FOR ANY REASON, THE MORE 12, Tighten four engine mounting FORM NO. B965-250 FROM
RIGID MOUNT WITH THE bolts securely. YOUR NORMAL PARTS SOURCE.
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ENGINE REMOVAL

QS-16 KOHLER ENGINE RE- !“‘“ x
MOVAL AND REINSTALLATION

L.H.
FRONT
ENGINE
2. Disconnect NEGATIVE battery |[MOUNT
cable. v

1. Remove hood and side panels.

3. Disconnect headlight,
alternator-Ignition connectors
and starter cable.

4. Disconnect choke and throtile
cables.

5. Close fuel valve and unhook
fuel tank holddown spring.

FRONT
"ENGINE

6. Disconnect fuel line at fuel
pump infet. Remove fuel tank,
fuel filter and complete fuel
line from tractor.

7. Disconnect PTO clutch return
spring. With clutch lever in
“ON" position, remove

cotter pin and washer at lower : '
Right I-ﬁ)and brake anchor stud REMOVE TOP e BELTS
and remove brake band from SCREW ON P.T.O. IDLER
stud _EACH S1DE SPRING
' b FIGURE 7-4 A
8. With clutch lever in "OFF" ENGINE, CHECK RUBBER 13. Reinstall drive line and insert stay-
position, remove beits from MOUNTS FOR DAMAGE bolt into engine shatft.
pulleys. OR FATIGUE CRACKS.
B. INSPECT HYDROC INPUT 14. Tighten four engine mounting
9. Remove belt idler pivot boit SHAFT AND KEY. boilts securely. Right rear
from axle bolster and remove C. INSPECT ENGINE SHAFT carries extra halfnut to attach
complete idler arm assembly. AND KEY. COAT BOTH electrical ground.
WITH NEVER-SEEZ
10. Remove the 4 rubber mount BEFORE REINSTALLING. 15. Reinstall PTO belts, brake
bolts and driveshaft staybolt. band and linkages.
Hold driveshaft at hydro to NOTE:
prevent damage to fan as rear  IF THE RUBBER ENGINE 16. Run engine and observe belt
joint clears hydro input MOUNTS HAVE BEEN REMOVED guide behavior before
shaft. Slide driveline forward FOR ANY REASON, THE MORE reinstalling side panels and
on engine shaft. Remove drive- RIGID MOUNT WITH THE hood.
shaft. LOWER CENTER IS THE "FRONT"
MOUNT AND THE MORE FLEX!-
11. Raise engine and cradle BLE MOUNT WITH THE HIGHER
assembly up and out of tractor  CENTER {S THE "REAR” MOUNT. NOTE:
frame. _ IN WARRANTY REPAIR OF
12. Setengine and cradle assembly THE KOHLER K341 AQS ENGINE
NOTE: into frame on the 4 mounting MUST BE PERFORMED BY AN

A. BEFORE REINSTALLING brackets and insert bolisloosely. AUTHORIZED KOHLER DEALER.
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KT17 AND KT19 KOHLER
ENGINE REMOVAL AND REIN-
STALLATION (FIGURE 7-5)

1. Disconnect light harness
(A).

2. Remove hood and side panels
(if equipped).

3. Disconnect electric clutch
(B), alternator-ignition
connectors and starter cable
{C). Pull through engine
heat shield.

4. Disconnect battery cables
and remove battery.

5. Remove air cleaner from
engine.

6. Disconnect choke and
throttle cables. Puli through
heat shield.

7. Close fuel valve and dis-
connect fuel line from filter
at engine side (D). Puli
through shield.

8. Remove fuel tank.

9. Loosen side panel supports
(E) and pivot away from
engine (if equipped).

10. Disconnect PTO clutch idler
spring and remove PTQ
belts.

11.  Disconnect right rear engine
support (F). Take note the
position of the ground
wires.

12. Remove the three remaining
engine support bolts (G).

13. Remove drive shaft bolt.
Slide drive shaft off of en-
gine stub shaft.

14. Raise engine and support
assembly up and out of
tractor frame.

ENGINE REMOVAL

“B”

FIGURE 7-5

NOTE:

A. BEFORE REINSTALLING
ENGINE, CHECK RUBBER
MOUNTS FOR DAMAGE
OR FATIGUE CRACKS.

B. INSPECT ENGINE SHAFT
AND KEY. COAT BOTH
WITH NEVER-SEEZ BE-
FORE INSTALLING.

NOTE:

IF THE RUBBER ENGINE
MOUNTS HAVE BEEN RE-
MOVED FOR ANY REASON,
THE MORE RIGID MOUNT WITH
THE LOWER CENTER IS THE
“FRONT” MOUNT AND THE
MORE FLEXIBLE MOUNT WITH
THE HIGHER CENTER IS THE
“REAR"” MOUNT.

15. Reverse the above proce-
dure when reinstalling
engine.

i6. Torque engine drive shaft
bolt to 49 in. Ibs. (5.5 N.m).

17. Torgue four engine support
bolts to 23 ft. Ibs. (31 N.m).

NOTE:

WARRANTY REPAIR OF THE
KOHLER K.T. 17 & K.T. 19
ENGINE MUST BE PERFORMED
BY AN AUTHORIZED KOHLER
DEALER.
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MOWER LEVELING

1. Place the tractor on a level surface.
Check tires for proper pressure.
Front — 12 PS| {88 kPa)
Rear — 8 PSt {55 kPa)

2. Lower mower to the ground.

3. Set gauge wheels to the 3 inch cut-
ting height. Place a two foot level across
the mower deck, to check for front to
rear leveling.

NOTE

IF ATWO FOOT LEVEL ISNOT
AVAILABLE USE A SMALLER LEVEL
AND A METAL STRAIGHT EDGE
SUCH AS A CARPENTER'S SOUARE.

Loosen capscrews (A) Figure 8-1.

Turn adjusting screw (B} or nut (C}
Figure 8-1, clockwise to raise the front
of mower and counterclockwise to
lower.

NOTE

TURN BOTH ADJUSTING SCREWS
THE SAME NUMBER OF TURNS TO
.MAINTAIN THESIDE TO SIDE LEVEL.

After mower is adjusted, securely retighten
capscrews (A).

GEAR CASE REMOVAL AND DIS-
ASSEMBLY (Models 19209, 19210 &
19211)

1. Remove universal joint.

2. Remove the mower R.H. cover and
disassemble the belt from the drive pulley.

+ 3. Lift front of mower up and drain oijl
from case.

4. Remove gear case assembly from
rmower mounting bracket.

5. Remove output shaft (A), Figure 8-2,
as follows:
a. Remove drive sheave (B} and wood-
ruff key. Remove any burrs on end
of shaft.

MOWER DECKS

LATER MODELS

EARLY MODELS

GEAR CASE ASSEMBLY
{(Models 19209, 19210 & 19211)

HGM

MKM

Fig. 8-2

qu.r

HK.M

uAu

uBn

b. Remove plug (C) and outside snap
ring (D).

c. Slide shaft (A), gear and bearing out
of gear case.

6. Remove input shaft (E) by removing
oil seal (F} and snap ring {G). Pul] shaft
out.

GEAR CASE ASSEMBLY AND RE-
INSTALLATION

1. If necessary, remove and replace all
bearings and oil seals.

2. Insert input shaft {E) in case.
3. Assemble snap ring to secure shaft.

The input shaft should have a maximum
of .005" {0.12 mm) end play. To achieve

correct end play, shim at point (H). See
parts list for shim numbers.

4. Insert output shaft (A) with gear
and bearing in place and assemble outer
snap ring (D). If the bearing has any end
play, shim as reguired at point (J) 1o
achieve a maximum of .005” (0.12 rmm)
clearance.

6. Check mesh of gears. If gears are
loose shim as required at points (H), {J)
or {K) to remove gap. See parts list for
shim numbers.

6. Assemble expansion plug (C) and oil
seal {F).

7. Install drive puiley to output shaft.
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TRACTOR ATTACHMENTS {Continued)

-
)
MOWER DECKS
8. Remount gear case assembly with
gasket to mower base. Apply sealant to EEQAR[EI?C?V%N 19w o @ll
both side of gasket before assembly. Fill (Models 19209 i A @
gear case with 11 oz. {0.32 liter) of EPS0 | o0 ‘oL@ Yy, B— 4
gear lube. 0and 19211) STl it 4 or & — Shim g
R for 005 end &B—s
9. Install belt and belt cover to mower. 1 Expansion Plug /! reet T play o4
2 Retaining Ring ! T
GEAR CASE DISASSEMBLY (Model 3 Retaining Ring : 7
19212} 4 Shim Washer .005 4 or 6 — Shim
- 5 Ball Bearing ] for .005 end
1. Remove the universal joint, R.H. 6 Shim .010 1]7
belt cover and remove belt from the gear 7 Output Shaft Apply
case. - 8 Woodruff Key, 3/16 X 3/4 Sealant to
8 Hex Head Screw, 5/16-18 both sides
2. Disassemble the gear box from the x1-1/4
mower support. 16 Oil Seal
11 Drive Pin, 1/4 x 1-1/2
3. Remove the rear plug and drain the 12 Drive Sheave
oil. 13 Qil Seal 18 Shim .00b
14 Needle Bearing 19 Square Plug, 3/8 NPT
4. Remove drive pulley and woodruff 15 Gear Case 20 Pressure Relief Valve
key from output shaft {A). Remove any 16 Bevel Gear, 26T 21 Lock Nut, 5/16-18
burrs on end of shaft. 17 Gear Case Gasket 22 Lockwasher, 5/16 Fig. 83 .
5. Remove cover {B) and roller bearing )
(C). GEAR CASE ASSEMBLY
' (Model 19212}
6. Slide output shaft assembly out of ey
case. “J
7. Remove cover {D}. \
8. Through gear case opening, remove e / 1
cotter pin and nut (E). @J
9. Slide gear (F) off of input shaft and o) A
remove woodruff key {G) and shims (H}. i
10. Remove oil seal {l} and slide input G F
shaft () out.
11. Replace alt worn parts. Fig. 84
GEAR CASE ASSEMBLY 5. instal! output shaft (A) assembly and 8. Install oil seal {I).
bearing into case.
1. If required, remove and replace any 9. Secure cover {D).
bearings and oi! seals. 6. Insiall cover (B).
10. Fill gear case with 11 ez. (0.32 liter)
2. insertinput shaft {J) through bearings. 7. Check backlash between gears. Shim, of EP90 gear lube.
if required, to achieve a maximum of
3. Slide shims {H) on shaft and install 008 {0.15 mm} backlash.Check back- 11. Install drive pulley to output shaft.
woodruff key {(G). lash by holding shaft (A} and turning i )
shaft (J). If gears move hard remove re- 12. Reinstall gear case to mower. s

4. Install gear {F) and secure using nut
(E} and cotter pin.

quired shims {H). If loose shim at points

(H) and (K). See parts list for shims.

13. Install belt and belt cover.
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MOWER DECKS
GEAR CASE 1
BREAKDOWN @
{Mode] 18212) 3
Shim for
23 .006 end play

Capscrew, 5/16-18 x 3/4
Lockwasher, 5/16
Bearing Retainer

Gasket

Gasket

Bearing Cup

Bearing Cone

Retaining Ring

Gear Case

Breather

Retaining Ring

Qil Seal

Input Shaft

Woodruff Key, 1/4 x 7/8
Bevel Pinion, 18T

Shaft, Qutput

Bearing, Retainer

Shim, 1-1/2 x .003
Shim, .015

Slotted Nut, 7/8-14 UNF
Lockwasher, 1/4

QOO SNMNAWN -

-
—

Plug, 3/4-14 NPT
Cover

Gasket Cover

Cotter Pin, 1/8 x 1-1/2
Gear, 29T

Shim 1-1/2 x .005 .
Bearing Cone

Bearing Cup

Gasket, .030

RN - ad el el wd -l omd
WSO NAWNSCODONDE LN

WM
=0

Fig. 8-b

o

Shim for
.006 end play
Shim for 9 <
006 end g — |
play N - | Is
—@& | o
f
1
o | &
8 | S—s
| @
~ |
o
i6 ~

Capscrew, 1/4-20 x UNC-3

H
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MOWER DECKS

SPINDLE REMOVAL AND DISAS-
SEMBLY (Figure 8-6)
J'IB " "E"
1. Remove belt covers. = AT
2. Remove belt from spindle. 1| ;/ 1
§ ;%é i
3. Remove top pulley {A). 4 ]l II\ 1
{1 2|
. 4. Remove two bolts securing cutting RN ) irmir
blade. s ] /) D
] \M——l
5. Remove 4 bolts {B) holding spindle - / ! ’/;
assembly and remove spindle assembly ¥
from mower deck. A1 —
"
6. Remove shaft assernbly from spindie &
housing.
SPINDLE ASSEMBLY {Figure 8-6)
1. Place bearing (C) on shaft assembly. Fig. 86
2. Place spacer (D} on shaft assembly. TORQUE TO
1—8 ,~ 90FT.LBS. SPINDLE BREAKDOWN
3. Place shaft assembly in spindle & (122 Nm}
housing. 3 = 1 Grease Fitting
: g@g 2 Hex Nut
4. Place other bearing (E} on shaft 3 Drive Sheave
assembly. &‘B'—-—q 4 Ball Bearing
zis 5 Spacer
5. Place spindle housing assembly on by 6 Washer
mower deck and secure. Torgue four (4) - . . 7 Shaft Assembly
bolts (B} to 250 in. lbs. {28 Nm)}. G__s 8 Woodruff Key
= 4 9 Cutter Blade
6. Assemnble spindle sheave {A). Secure =1 10 Plate
nut and torgue to 90 ft. Ibs. {122 Nm}. o 11 Lock Washer
g — | L 12 Hex Screw
7. Assemble blade, spacer and bolts p
with lockwashers. Q /
8. Torgue bolts to 25 ft. Ibs. {34 Nmj). / g
LUBRICATION g &/"’
g—1
There are three grease fittings on the g,._- 12 — TORQUETO
mower; one on top of each blade spin- 300 IN. LBS.
dle. Lubricate these grease fittings after {34 Nm)
every 100 hours of operation with FMC Fig. 8-7
Bolens multi-purpose grease and grease
gun.

Frequently lubricate the linkage, and
other pivot points with a few drops of
lubricating oil, especially on mower
after washing out.
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CHAIN REMOVAL
1. Remove four screws (A}, from guard.
2. Loosen tension block {B) on chair.

3. Locate master link in chain and re-
move. Chain can now be slipped out.

CHAIN INSTALLATION
The chain is properly adjusted when it
has approximately 1/8" {3 mm) of slack.
A chain too loose is inclined to jump and ~
too tight a chain will cause excessive
wear of chain and sprockets.

1. Place chain on sprockets.

2. Assemble master link to chain ends.

3. Remove slack of chain with tension
block (B} and seecure in place.

4. Reinstall guard.

AUGER REMOVAL

1. Remove chain.

2. Remove the (6) 3/8 x 1/2"" screws
and lock washers (C) securing the bearings
to the housing.

3. Auger should freely slide out.

4. if auger is to be replaced, remove the
{2} end bearings. Bearings can be removed
with a wheel puller or by heating them.

AUGER REINSTALLATION

1. Coat both ends of auger shaft with
loctite Grade D,

2. Piace new or old bearings over
loctite ends of auger shaft.

3. Place auger in the housing and re-
secure guard bearing {D) using existing

hardware,

4, Install chain.

SNOW THROWER

¥

Fig. 8-8

HFu

' GEAR CASE REMOVAL

1. Loosen set screws in hub (E) to free
shaft of gear box.

2. Remove universal joint {G).
3. Place oil pan under gear case.

4. Remove {4) 5/16-18 screws securing
gear box.

5. Remove gear box and gasket. Drain
oil.

GEAR CASE INSTALLATION
1. Apply sealant to gear case gasket,

2. Place gasket and gear case in place
and secure using {4) 5/16-18 x 3/4 screws.

3. Secure hub (E} in place with set
SCrews.

4. Reinstall universal joint.
5. Fiil gear case through oil plug {F) on

L.H. side of housing casting with SAE 90
gear iube. Fill to plug level.

QS, QT & 1900 SERIE
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TRACTOR ATTACHMENTS (Continued)

GEAR CASE DiSASSEMBLY

1. Remove plug (A).

2. Remove snap ring {B).

3. Slide output shaft (C) down until
shaft clears gear {D}. Remove gears and

any shims.

4. Remove outer snap ring {E) and
bearing (F).

8. Slide output shaft out.

8. Remove input shaft by removing oil

seal (G) and snap ring {H). Slide shaft out.

GEAR CASE ASSEMBLY

1. If necessary, remove and replace ail
oii seals and bearings.

2. Slide input shaft in place and lock
with snap ring {(H}.

3. Slide out shaft through needle bear-
ing {1).

4, Install bearing (F} and outer snap
ring {E).

5. Place ear (D) and any previous shims

in position and slide output shaft through.

6. Lock with snap ring (B}.

7. Check end play of shafts. If gears
are loose, shim at points {J).

8. Check shafts for correct gear mesh.
Hold output shaft and turn input shaft.
If gears turn hard, remove required
shims at point K and add to point L. If
gears are loose add shims at point K from
point L. See parts list for shim numbers.

9. Install oil seal {G).

SNOW THROWER

llHll \
II'KJ‘!
IIDJ‘!
J‘IG.M/ \
llLlf
llJlJ
I
‘n
: "‘\__ Lol
j
Fig. 82
%' ) GEAR CASE
% 3 BRE_AKDOWN
j@%
P /!5
~ 11
o
) i
1 Shaft, Output 6 Gear Case 12 Plug, Expansion
2 8Seal, Oil 7 Ball Bearing 13 Gear, Bevel, 38T
3 Bearing, Needle 8 Shim, 3/4 Gear, Bevel, 20T
4 Retaining Ring 9 Washer, Shim 14 Gear, Bevel 18T
b5 Key 10 Seal, Oil Gear, Bevel 24T )
11 Retaining Ring 15 Shim Fig. 8-10

gt
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TILLERS

GEAR CASE REMOVAL 4. Disassemble and remove any damaged  If gears are loose remove shims at point
parts, (E) and add shims at point {F). See parts

1. Remove tiller from tractor. list for shim numbers.

GEAR CASE ASSEMBLY
2. Remove hood. 4. Assemble oil seal (B).
1. SeeFigure 8-12and 8-13 for assembly.
3. Remove R.H. and L.H. supports {A). 5. When tine shaft (G) is reassembled,
2. Before assembling oil seal {B) check  pack grease between seals (H). Also apply
4. Remove depth shoe (B). end play of input shaft (C) and gear {D}.  grease to exposed shaft {G).
End play shouid not exceed .003"

5. Remove tiller tines from gear case (0.07 mm). If required, shim at point {E}. 6. With gear case on a flat surface, fitl
shafts by either loosening nuts {C) through ’ gear case through either the top plug hole
hole {D} or by removing tine hubs {E) to 3. Check backiash of gears. If gears {K) or side hole (L} to hole {L} level with
loosen nuts. move hard, remove required shims at EPQ0 gear lube.

point {F) and add shims at point (E).
GEAR CASE REINSTALLATION

1. Reverse the above procedure.

2. Terque nuts {C) to 90 ft. |bs, {122
Nm}.
JlBlf
GEAR CASE DISASSEMBLY

1. Remove cover side woodruff key
in tine shaft.

2. Remove screws and lock washers
securing the case and cover together,
Lift cover {A} off.

—— llCll

3. Remove chain connector link from
chain.

Fig. 811

D IJG i
MHM

> Lll IfAM‘ I'JDJ'J HEll

T llFlJ

el

Fig. 8-12 i
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TRACTOR ATTACHMENTS (Continued)

TILLERS

GEAR CASE BREAKDOWN

(=2}

1
2
3
4
5
6
A
7
8
9

b sk e
W20

Seal Washer

Oil Seal

Oil Seal

Needle Bearing
Capscrew

Lockwasher

Flat Washer

Tiller Case

Thrust Washer

Hi-Pro Key, /16 x 2
Tine Shaft

Set Screw, 3/8-16 x 1/2
Connector, Roller Chain
Roller Chain, 1 Pitch
Sprocket, 16 Tooth 1"
Pitch

15
16
17
18
19
20
21

22
23
24

25
26
27
28
29

Needle Bearing
Thrust Washer

Gear, 39 Tooth

Key, 5/16 x 1-1/186
Shaft

Spacer

Sprocket, 10 Taoth 1"
Pitch

Pipe Plug, 1/8 NPT
Stud

Capscrew, 5/16-18 x
2-1/4

Lockwasher, 5/16
Gear Case Cover
Gasket

Bearing Cup
Bearing Cone

30
3
32
33
34
35

36
37
38
39
40
41
42
43
44
N1

Shim, .005 -

Spacer

Bevel Gear, 40 Tooth
Pinion and Shaft
Woodruff Key, 1/4 x 1
Filler Cap Assembly
Pipe Plug

Drive Pin

Pinion, 13 Tooth
Shim, .005

Retaining Ring
Thrust Race
Retaining Ring

Oit Seal

Thrust Race

Shim, .020

Gear Lube EPS0




