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1001-2

TORQUE SPECIFICATIONS - DECIMAL HARDWARE

Use the torques in this chart when special tor-
ques are not given. These torques apply to fasten-
ars with both UNC and UNF threads as received
from suppliers, dry, or when lubricated with engine
oil. Not applicable if special graphites, molydisul-
fide greases, or other extreme pressure lubricants

are used.

Grade 8 Bolts, Nuts, and Studs

O ® O

Grade 5 Bolts, Nuts, and Studs

RS,

Pound- Newton
Size Feet metres
1/4in 9-11 12-15
5/16 in 17-21 23-28
3/8in 35-42 48-57
7/16in 54-64 73-87
1/2in 80-96 109-130
9/16 in 110-132 149-179
5/8 in 150-180 203-244
3/4 in 270-324 366-439
7/8 in 400-480 542-651
1.0in 580-696 787-944
1-1/8 in 800-880 1085-1193
1-1/4 in 1120-1240 1519-1681
1-3/8 in 1460-1680 1980-2278
1-1/2in 1940-2200 2631-2983

Pound- Newton
Size Feet metres
1/4 in 12-15 16-20
5/16 in 24-29 33-39
3/8 in 45-54 61-73
7/16 in 70-84 95-114
1/2in 110-132 149-179
9/16 in 160-192 217-260
5/8 in 220-264 298-358
3/4 in 380-456 515-618
7/8 in 600-720 814-976
1.0in 900-1080 1220-1465
1-1/8 in 1280-1440 1736-1953
1-1/4in 1820-2000 2468-2712
1-3/8 in 2380-2720 3227-3688
1-1/2in 3160-3560 4285-4827

NOTE: Use thick nuts with Grade 8 bolts.

811360B




TORQUE SPECIFICATIONS - METRIC HARDWARE

Use the following toques when special torques
are not given.

These values apply to fasteners with coarse
threads as received from supplier, plated or un-
plated, or when lubricated with engine oil. These
values do not apply if graphite or molydisulfide
grease or oil if used.

1001-3

Grade 10.9 Bolts, Nuts, and Studs

Grade 8.8 Bolts, Nuts, and Studs
Pound- Newton
Size Feet metres
M4 2-3 3-4
M5 5-6 6.5-8
M6 8-9 10.5-12
M8 19-23 26-31
M10 38-45 52-61
M12 66-79 90-107
M14 106-127 144-172
M16 160-200 217-271
M20 320-380 434-515
M24 500-600 675-815
M30 920-1100 1250-1500
M36 1600-1950 2175-2600

Pound- Newton
Size Feet metres
M4 3-4 4-5
M5 7-8 9.5-11
M6 11-13 16-17.5
M8 27-32 37-43
M10 54-64 73-87
M12 93-112 125-15
M14 149-179 200-245
M16 230-280 310-380
M20 450-540 610-730
M24 780-940 1050-1275
M30 1470-1770 2000-2400
M36 2580-3090 3500-4200

Grade 12.9 Bolts, Nuts, and Studs

Usually the torque values specified for grade 10.9
fasteners can be used satisfactorily on grade 12.9

fasteners.

811359A



1001-4

TORQUE SPECIFICATIONS - STEEL HYDRAULIC FITTINGS

Tube OD
Hose ID

Thread
Size

Pound-
Feet

Newton
metres

1/4 in
6.4 mm

5/16 in
7.9 mm

3/8 in
9.5 mm

1/2 in
12.7 mm

5/8 in
159 mm

3/4 in
19.0 mm

7/8.n
222 mm

10in
25.4 mm

1-1/4 in
31.8 mm

1-1/2in
38.1 mm

7/16-20

1/2-20

9/16-18

3/4-16

7/8-14

1-1/16-12

1-3/16-12

1-5/16-12

1-5/8-12

1-7/8-12

37 Degree Flare Fittings

6-12

8-16

10-25

15-42

25-58

40-80

60-100

75-117

125-165

210-250

8-16

11-21

14-33

20-56

34-78

54-108

81-135

102-158

169-223

285-338

Tube OD | Thread Pound- Newton

Hose ID Size Feet metres
Straight Threads with O-ring

1/4 in 7/16-20 12-19 16-25

6.4 mm

5/16 in 1/2-20 16-25 22-23

7.9 mm

3/8 in 9/16-18 25-40 34-54

9.5 mm

1/2in 3/4-16 42-67 57-90

12.7 mm

5/8 in 7/8-14 58-92 79-124

15.9 mm

3/4 in 1-1/16-12 80-128 108-174

19.0 mm

7/8 in 1-3/16-12 100-160 136-216

22.2 mm

1.0in 1-5/16-12 117-187 159-253

25.4 mm

1-1/4 in 1-5/8-12 165-264 224-357

31.8 mm

1-1/2in 1-7/8-12 250-400 339-542

38.1 mm

Split Flange Mounting Bolts

Pound- Newton
Size Feet metres
5/16-18 15-20 20-27
3/8-16 20-25 26-33
7/16-14 35-45 47-61
1/2-13 55-65 74-88
5/8-11 140-150 190-203

811361B
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TORQUE SPECIFICATIONS - O-RING FACE SEAL FITTING

Nom.

SAE

Dash Thread Pound- Newton Thread Pound- Newton

Size Tube OD | Size Feet Metres Size Feet Metres

O-ring Face Seal End O-ring Boss End
Fitting or Locknut

-4 1/4 In 9/16-18 10-12 14-16 7/16-20 17-20 23-27
6.4 mm

-6 3/8in 11/16-16 18-20 24-27 9/16-18 25-30 33-40
9.5 mm

-8 1/2 in 13/16-16 32-40 43-54 3/4-16 45-50 61-68
12.7 mm

-10 5/8 in 1-14 46-56 60-75 7/8-14 60-65 81-88
159 mm

-12 3/4in 1-3/16-12 65-80 90-110 1-1/16-12 85-90 115-122
19.0 mm '

-14 7/8 in 1-3/16-12 65-80 90-110 1-3/16-12 95-100 129-136
222 mm

-16 1.0in 1-7/16-12 92-105 125-140 1-5/16-12 115-125 156-169
254 mm

-20 1-1/4in 1-11/16-12 125-140 170-190 1-5/8-12 150-160 203-217
31.8 mm

-24 1-1/2in 2-12 150-180 200-254 1-7/8-12 190-200 258-271
38.1 mm

B871553
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ENGINE REMOVAL AND INSTALLATION
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2001-2
SPECIFICATIONS
COO0lNG SYSIEM CAPACILY ... .cvvirveieiiiieie ettt sttt ettt e sbe st e s esbesteesaesbeeseebesbaensenseens 18 U.S. quarts (17 litres)
Special torques
Self-locking nuts that fasten the front and rear engine mounts to the frame.135 to 165 pound-feet (183 to 224 Nm)
Cap screws that fasten the fan to the engine ..., 276 to 324 pound-inches (31 to 37 Nm)
Cap screws that fasten the tandem pump to the pump
MOUNtING PIALE .. .e.veiiiiiiie e Apply 271 Loctite on the threads and tighten
to 85 to 95 pound-feet (115 to 129 Nm)
Cap screws that fasten the pump mounting bracket to the pump
MOUNtING PIALE .. .evveveiieiiee e Apply 271 Loctite on the threads and tighten
to 85 to 95 pound-feet (115 to 129 Nm)

Cap screws that fasten the radiator to the radiator mounting brackets..15 to 20 pound-inches (1.68 to 2.25 Nm)

SPECIAL TOOLS

Order special tools from one of the following ad-
dresses:

In the U.S.A.
Service Tools
P.O. Box 314
Owatonna, Minnesota 55060

In Canada

Jobborn Manufacturing Company
97 Frid Street

Hamilton, Ontario L8P 4M3 The lifting sling is used to remove and install the engine.
The part number of the tool is CAS-10119. This tool is
In Eruope first used on page 2001-9.

VL Church Ltd.

P.O. Box 3, Daventry
Northants, NN11 4NF
England

Bur 8-11310 Issued 6-89  Printed in U.S.A.



2001-3

ENGINE REMOVAL
STEP 1 | STEP 4

HOSE FOR
COOLANT
RESERVOIR

Open the rear door. Loosen the clémp and disconnect the top hose from
the radiator. Disconnect the hose for the coolant reser-
voir from the radiator. Install a plug in the coolant reser-

STEP 2 voir hose.

STEP 5

; B5852489M
Remove the radiator cap.

STEP 3 Loosen and remove the self-locking nut, flat washer,
and bolt that fasten the top left radiator support to the
frame.

DRAIN VALVE §

STEP 6

Openthe drain vlve and drain the cooling system. The
cooling system capacity is approximately 18 U.S.
quarts (17 litres) of coolant.

Loosen the clamp ahd disconnect the bottom hose

from. the radiator.
Bur 8-11310 Issued 6-89  Printed in U.S.A.



2001-4
STEP 7

Loosen and remove the cap screw and flat washers that
fasten the radiator to the left radiator mounting bracket.

STEP 8

Pull the left side of the radiator to the rear. Loosen and
remove the cap screws and flat washers that fasten the
clamps for the coolant reservoir hose to the radiator.
Put the hose for the coolant reservoir out of the way.

STEP 9

22

Loosen and remove the hardwre that fastens the right
side of the radiator to the frame and the radiator
mounting bracket.

Bur 8-11310

STEP 10

Remove the radiator from the machine.

STEP 11

<

Remove the floor plate. Disconnect the ground cable
from the negative post on the battery.

STEP 12
Move the operators compartment forward according to
the instructions in Section 9003.

STEP 13

Loosen ahd remove the cap screws and flat washers
that fasten the equipment pump to the rear engine

mount.
Issued 6-89  Printed in U.S.A.
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FAN SHROUD

RADIATOR CAP

:

SUPPORT

SIS TR 24T
L s L
LITTITTTH T LT LT 2 T
L e
JI1THTTTTHTTTII T T 1 0 G T
e A
LTI G ST L LT T
AT 17

T/IIHTHITTEINITTT T ELTIT TS 5 T L 11
I T LTI T I 1 T2 L LT
A1 LTI L, 01 1
/T T O T S Hd V2 1 T
LTI ST T

COOLANT
RESERVOIR

INSULATOR

2
3

Radiator Installation

lssued 6-89  Printed in US.A.

r 8-11310



2001-6
STEP 14 STEP 17

i

Pull the equipment pump away from the rear engine Loosen and remove the cap screw and lock washer that

mount to disengage the drive shaft of the equipment fasten the ground cable to the pump mounting plate.
pump from the coupling on the crankshaft pulley. Remove the ground cable.

STEP 15 STEP 18

PRESSURE SWITCHES
, s

Disconnect the wire from the oil temperature switch. If
the machine is equipped with a backup alarm, discon-
nect the wires from the pressure switches.

Disconnect the wire from the fuel level sender.

STEP 16

(>

Disconnect the positive cable from the battery terminal
on the starter solenoid.

Bur 8-11310 Issued 6-89  Printed in U.S.A.



STEP 19

CONNECTOR FOR

If the machine is equipped with ether injection:
1. Disconnect the wire to the valve assembly.

2. Disconnect the wire for the temperature
switch.

3. Disconnect the tube from the intake manifold.

STEP 20

Loosen the clamp oh the hose at the intake manifold.

Bur 8-11310
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STEP 21

Cut the tie straps shown.

STEP 22

If the machine is equipped with a backup alarm:

1. Disconnect the connector for the backup
alarm.

2. Disconnect the black wire from the side of the
backup alarm.

STEP 23

Disconnect the wire from the hydraulic ail filter.

Issued 6-89  Printed in U.S.A.
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STEP 24

Loosen and remove the cap screws and hardened
washers that fasten the hydraulic oil filter to the bracket.

STEP 25

Loosen the cap screws, lock washers, and hardened
washers that fasten the bracket for the air cleaner, and
the bracket for the backup alarm, if equipped.

STEP 26

If the machine is equipped with a backup alarm, hold
the backup alarm and remove the cap screw, lock
washer, and hardened washer. Remove the bracket for
the backup alarm.

Bur 8-11310

STEP 27

Remove the hardware for the bracket for the air cleaner,
disconnect the hose from the intake manifold, and
remove the air cleaner.

STEP 28

Cover or close the opening in the intake manifold.

STEP 29

Loosen and remove the cap screws and lock washers
that fasten the muffler to the exhaust manifold.

STEP 30

Remove the muffler.

lssued 6-89  Printed in U.S.A.
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STEP 31 STEP 34

Hold the fan in position and loosen and remove the cap
screws and lock washers that fasten the fan to the
engine. Remove the fan.

Cloe the shutoff valve for the fuel supply line.

STEP 32
STEP 35

Loosen the clamp and disconnect the hose from the
fuel return line. Install a plug in the hose.

Connect the CAS-f 19 Iiﬁing slng o the liting eyes
on the engine.

STEP 33

STEP 36

'Lodsen fhe clafnp and disconnect the fuel supply hosé
from the hand primer pump. Install a plug in the hose.

Loosen and remove the cap screws and flat washers
that fasten the tandem pump mounting bracket to the
tandem pump mounting plate.

Bur 8-11310 Issued 6-89  Printed in U.S.A.
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STEP 37

S

Loosen and remove the cap screws and flat washers
that fasten the tandem pump to the tandem pump
mounting plate.

STEP 38

Loosen and remove the cap screw and hardened
washer that fasten the rear engine mount to the frame.

STEP 39

ek %

Loosen and remove the self-locking nuts, hardened
washers, and bolts that fasten both front engine
mounts to the frame.

Bur 8-11310

STEP 40

G

Loosen and remove the cap screw and lock washer that
fastens the ground wire to the engine. Remove the
ground wire.

STEP 41

S

Use a prybar to help separate the tandem pump from
the pump mounting plate.

STEP 42

'Move ihe engine toward. the rr to disengage the drive
coupling on the flywheel from the drive shaft on the
tandem pump. Raise the engine.

Issued 6-89  Printed in U.S.A.
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STEP 43

Remove the engine from the machine.

ENGINE INSTALLATION
STEP 44

Make sure the hardened washers are ihstalled as

R . S dinaibelis
Lift the engine over the machine and lower the engine. shown.
STEP 46
STEP 45 0 - " Engage the drive coupling on the flywheel with the drive

shaft of the tandem pump and push the engine forward.

STEP 47

Lower the engine‘ into pléce.

Bur 8-11310 Issued 6-89  Printed in U.S.A.
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STEP 48

Install the cap screw, lock washer, and ground wire.
Tighten the cap screw.

STEP 49

Install the bolts, hadened washers, and self-locking
nuts that fasten the front engine mounts to the frame.
Tighten the self-locking nuts to 135 to 165 pound-feet
(183 to 224 Nm).

STEP 50

Install the cap screw and hardened washer that fastens
the rear engine mount to the frame. Tighten the self-
locking nut to 135 to 165 pound-feet (183 to 224 Nm).

Bur 8-11310

STEP 51

Disconnect the CAS-10119 lifting sling from the engine.

STEP 52

ot

Put the fan in position on the engine. Install the cap
screws and lock washers and tighten the cap screws to
276 to 324 pound-inches (31 to 37 Nm).

STEP 53

Apply 271 Loctite to the threads of the cap screws that
fasten the tandem pump and the tandem pump
mounting bracket to the tandem pump mounting plate.

Issued 6-89  Printed in U.S.A.



STEP 54

Install and tighten the cap screws that fasten the
tandem pump to the pump mounting plate to 85 to 95
pound-feet (115 to 129 Nm).

STEP 55

Install and tighten the cap screws that fasten the pump
mounting bracket to the pump mounting plate to 85 to
95 pound-feet (115 to 129 Nm).

STEP 56

Connect thé fuel supply hose to the hand primer pump
and tighten the clamp.

Bur 8-11310

2001-13

STEP 57

Connect the hose to the fuel return line ad tighten the
clamp.

STEP 58

Open the shutoff valve for the fuel supply line.

STEP 59

Install the muffler.

Issued 6-89  Printed in U.S.A.



2001-14
STEP 60

Install the cap screws and lock washers that fasten the
muffler. Tighten the cap screws.

STEP 61

Lubricate the drive shaft with Molykote Type G lub-
ricant. Engage the drive shaft of the equipment pump
with the coupling on the crankshaft pulley. Push the
equipment pump against the rear engine mount and
install the cap screws and lock washers.

STEP 62

Tighten the cap screws.

Bur 8-11310

STEP 63

Connect the wire to the fuel level sender.

STEP 64

Connect the positive cable to the battery terminal on the
starter solenoid.

STEP 65

PRESSURE SWITCHE
OlL
. TEMPERATURE
SWITCH

Connect the wire to the oil temperature switch. If the
machine is equipped with a backup alarm, connect the
wires to the pressure switches.

Issued 6-89  Printed in U.S.A.
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STEP 66 STEP 69

Install the cap screw, flat washer, and ground cable to If the machine is equipped with a backup alarm, install

the pump mounting plate. Tighten the cap screw. the bracket for the backup alarm between the bracket
for the air cleaner and the frame. Hold the backup alarm
and install the cap screw, lock washer, and hardened

STEP 67 washer.

Remove the tape or cover from the opening for the

intake manifold.

STEP 70

STEP 68

\ :

Install the other cap screw, lock washer, and hardened
o - ‘_ 2 washer. Tighten the cap screws.
Install the air cleaner and connect the hose to the intake
manifold.

STEP 71

Tighten the clamp oﬁ the hose at the intake manifold.

Bur 8-11310 Issued 6-89  Printed in U.S.A.
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STEP 72

Install the cap screws and hardened washers that
fasten the hydraulic oil filter to the bracket. Tighten the
cap screws.

STEP 73

Connect the wire to the hydraulic oil filter.

STEP 74

If the machine is equipped with a backup alarm:

1. Connect the black wire to the side of the
backup alarm.

2. Connect the connector for the wire harness.

Bur 8-11310

STEP 75

CONNECTOR FOR?
! TEMPERATURE
| SWITCH

If the machine is equipped with ether injection:
1. Connect the tube to the intake manifold.
2. Connect the wire for the temperature switch.

3. Connect the wire to the valve assembly.

STEP 76

Install new tie straps as shown.

Issued 6-89  Printed in U.S.A.
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STEP 79

Fasten the operators compartment in the operating

position according to the instruct

STEP 77

9003.

ions in Section
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Connect the ground cable to the negative post on the

battery. Install the floor plate.
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Install the hardware for the ri
shown. Tighten the bottom cap screw to 15 to 20
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2001-18
STEP 80

Install the clamps for the coolant reservoir hose and
install the cap screws and flat washers. Tighten the cap
screws.

STEP 81

Push the left side of the radiator to the front. Install the
cap screw and flat washers that fasten the left side of
the radiator to the left radiator mounting bracket.
Tighten the cap screw to 15 to 20 pound-inches (1.68 to
2.25 Nm).

STEP 82

B

Connect the bottom radiator hose and tighten the
clamp.

Bur 8-11310

STEP 83

Inétall the”boit, flat washer, and self-locking nut that
fasten the top left radiator support to the frame. Tighten
the self-locking nut.

NOTE: Make sure the fan is centered in the fan
shroud. Loosen radiator mounting hardware and move
radiator as required.

STEP 84

oA

» HOSE FOR

S

Connect the hose for the coo'lant reservoir to the ra-
diator. Connect the top radiator hose and tighten the
clamp.

STEP 85

| DRAIN VALVE

Close the drain valve in the radiator and fill the radtor
with coolant. See Section 1002 for coolant specifica-

tions.
Issued 6-89  Printed in U.S.A.
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