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HYDRAULI-C PUMPS, CONTROL VALVES AND CYLINDERS

INTRODUCTION

GENERAL

The instructions contained in this service
manual are for the information and guidance of
servicemen who are responsible for overhaul­
ing and repairing hydraulic pumps, control
valves and cylinders for International crawler
tractor equipment.

This manual provides the serviceman with a
fast, convenient reference to information on
maintenance and repairs, as well as descrip­
tions of the major units and their functions in
relation to other components.

ILLUSTRATIONS

Some UJ. the illustrations in this manual are of
GENERAL APPLICATION ONLYAND MAYNOT
SHOWYOUR EQUIPMENT ACCURATELY IN
ALL DETAILS~

LUBRICATION

Instructions on the lubrication of each assem­
bly are given in the lubrication guide in the
operator's manual. When assembling any
parts, always coat all wearing surfaces with
the lubricant specified in the guide. Except
for such parts whose surfaces should be clean
and dry, use sufficient quantities of lubricant
to prevent any danger of seizing, scoring or
excessive wear when the assembly is first op»
erated. Failure to provide Ilstarting lubrica­
tion" may result in serious damage.

155.1029Y. (2-61.)

GASKETS AND SEALS

Always use new gaskets, "0" rings and seals.
When installing a seal, be sure to install it as
specified in the instructions. Be extremely
careful not to damage the seal in any way dur­
ing installation.

SERVICE PARTS

International tractor equipment deserves gen­
uine IH service parts. The best material ob­
tainable and experience gathered through many
years of manufacturing construction equipment,
enable International Harvester to produce quali­
ty that will not be found in imitation or "just as
good" repair parts. No serviceman can afford
to guarantee a repair job that is not serviced
with genuine IH parts. No owner should be sat­
isfied with other than genuine IH parts.

For the correct service parts to be used on a
machine, always refer to the parts catalog for
the particular machine. The loose-leaf parts
catalogs are accurate and are continually being
brought up to date by the issuance of new pages
covering any changes in part numbers.

It is the policy of International Harvester
Company to improve its products whenever it
is possible and practical to do so.

We reserve the right to make changes or add
improvements in the design or construction of
parts at any time, without incurring the obli­
gation to install such changes on units pre­
viously delivered.

PRINTED IN UNITED STATES OF AMERICA
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1. TRACKFRAMEMOUNTEDHYDRAULICSYSTEM

DESCRIPTION

(For T and TD-6, T and TD-6 (61 Series), TD-6 (62 Series),
T and TD.9, TD.9 (91 Series), TD·9 (92 Series), TD.14A, TD.14A
(141 Series), TD-18Aand TD-18A(181 Series) Crawler Tractors)

The hydraulic system used on the above listed
tr acto sa is a semi-closed system with a maxi­
mum operating pressure of 650 psi and a nor­
mal operating pressure of 250-400 psi. The
main components of the system are the oil tank,
hydraulic control valve, a gear type oil pump,
two hydraulic cylinders, and the required piping
and hoses to connect the components.

The hydraulic system operating principles,
covering the various oil flows for raising, hold­
ing, lowering and floating the blade equipment,
are explained and illustrated in lllust. l, 2 , 3
and 4.

RAISE POSITION (Illust. l)

Oil from the pressure side of the pump enters
the valve housing at the lower inlet port, forc­
ing the check valve off its seat. With the oper­
ating plunger in the "RAISE" position, the sec­
ond port from the rear is uncovered, providing
a path for high pressure oil to flow to the for­
ward or piston rod end of the hydraulic cylin­
ders. The rear port is also uncovered by the
operating plunger, allowing return oil displaced
by the rearward movement of the piston to flow
back to the control valve. Return oil seats the
flow-diverting plunger (upward), opening a path
for oil to return to the suction side of the pump.

_ Oil at Pump Pressure

Excessive return oil enters the reservoir
through a small hole in the bottom of the flow­
diverting plunger. Excessive pressure on the
suction side of the pump is further relieved by
the upper relief valve which opens into the res­
ervoir. In this manner, the oil on the suction
side of the pump is under partial pressure, eas­
ing the load on the pump.

HOLD POSITION (Illust. 2)

In the "HOLD" position, the operating plunger
blocks off the two cylinder ports in the control
valve, preventing the flow of oil to or from both
ends of the lift cylinder, thus holding the blade
position. The forward port is uncovered, al­
lowing oil from the pres sure side of the pump
to return to the reservoir. The pump draws oil
from the reservoir through the flow-diverting
plunger, which is unseated by pump suction.
In this position, the pump does no work, but
merely circulates oil under low pressure.

LOWER POSITION (Illust. 3)

Oil from the pressure side of the pump enters
the valve housing at the lower inlet port, forcing ~
the check valve off its seat. The operating ,
plunger, in the lowering position, uncovers the
rear port directing the high pressure oil to the
rear or head end of the hydraulic cylinders.
The second port from the rear is also uncovered
providing a path for the oil, displaced by the
forward movement of the piston, to return to
the suction side of the pump. This return oil

Hydraulic cylinder

ISS-I029Y. (2-61.)

lIIust. 1 • Raise Position.

PRINTED IN UNITED STATES OFAXE.ICA
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DESCRIPTION

Hydraulic cylinder

"'Oil at Pump
1228llLow Pressure Oil
_Static Oil

Cylinder piston

pump

lIIust. 2 • Hold Position.

will not fully seat the flow-diverting valve, thus
allowing any additional oil needed by the pump
to be drawn from the reservoir.

FLOAT POSITION (lllust. 4)

rain. As the blade fluctuates, oil is displaced
from one side of the piston to the other. When
the blade is forced upward, all of the oil dis­
placed from the head end of the cylinder will
not fit in the opposite end due to the displace­
ment of the piston rod. The excess pressure
thus created is relieved by unseating the lower
relief valve. When the blade drops, the situa­
tion is reversed as all the oil displaced from
the piston rod end of the cylinder is not enough

When the operating plunger is in "FJ....OAT'I
position, the two cylinder ports within the
valve housing are connected to each other, but
blocked off from the rest of the circuit. The
pressure on both sides of the pistons is equal
allowing the blade to float according to the te r «

_ Oil at Pump Pressure

Contin\led on next page.

Hydraulic cylinder

Upper relief valv.e.. -t

lIIust. 3 • Lowe,·Position.
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DESCRIPTION

1. TRACKFRAMEMOUNTEDHYDRAULICSYSTEM. Continued

Hydraulic cylinder

Operating plunger

Cylinder
piston_ OIL AT PUMP PRESSURE

LOW PRESSUREOIL

_ STATIC OIL

Lower

lIIust. 4 • Float Position.

to fill the space at the head end of the cylinder.
The pressure in the cylinder circuit drops, al>
lowing pump pressure to force the check valve
open and supply make-up oil. When tHetpurnp
is not supplying make-up oil, it draws oil from
the reservoir through the unseated flow-divert­
ing valve and returns it through the two forward
ports in the plunger bore •

2. DIRECTLIFT HYDRAULICSYSTEM

Hydraulic System (TD.20 (200 Series) and TD.25 (250 Series)

(Ref. Nos. Refer to lIIust. 5.)

The hydraulic system includes a gear type pump
(1) designed for continuous operation. An oper-

... OIL AT PUMP PRESSURE

lIIust. 5 • Cut.away View of Direct Lift H-ydraulicSystem (TD·20 (200 Series) and TD·25 (250 Series).

ISS.1029Y.(2.61.) PRINTED IN UNITED STATES OF AMEaICA
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DESCRIPTION

Legend (TIlust. 5)

1. Pump.
Z. Operating plunger.
3. Blade.
4. Cylinder.
5. Check valve.
6. Lift eye.
7. Valve positioning cam.

8. Anti-cavitation valve.
9. Relief valve.
10. Radiator guard.
11. Hydraulic oil.
IZ. Filter.
13• Pump venturi.

at ing plunger (2) controls the action of the blade
(3) by directing the oil flow to and from the cyl­
inders (4). A check valve (5) inside the operat­
ing plunger prevents the blade from lowering
while in the "HOLD" pos ition and when the en­
gine pump lags. A plunger life eye (6) connects
the operating plunger to the arm of the valve
positioning cam (7).

At low engine rpm. the pump may lag in supply­
ing oil to the upper end of the cylinders while in
the power "LOWER" position. Cavitation is pre­
vented by an anti-cavitation valve (8) which
opens and adds a portion of the oil returning
from the lower end of the cylinders to that sup­
plying the upper ends. The pump relief valve
(9) is set to relieve pressure developed by the
pump at a pre-determined specified psi setting.

The radiator guard (10) is a cored casting and
forms a reservoir and cooler for the hydraulic
oil (11). The hydraulic oil in the reservoir is
drawn through the filter (12) in the lower left

Hydraulic

IPA-60525

side of the r adiato r guard. From the filter,
the oil passes through the venturi (13) and on to
the pump gears.

The four operating positions ("HOLD," "RAISE,"
"LOWER" and "FLOAT") are illustrated and
explained in Illust. 6,7, 8,9 and 10.

HOLD POSITION (Illust. 6)

In the "HOLD" position the oil flows from the
pressure side of the pump gears through the
supply port in the valve body. The operating
plunger is positioned so that the oil is free to
flow back to the inlet side of the pump through
the return port in the valve body. With the op­
erating plunger in this position, both the
"RAISE" and "LOWER" ports to the cylinders
are sealed off, locking the oil and holding the
blade rig idly.

Conti nued on next page.

cylinder

Cylinder piston

Hydraulic
control valve

r-----j Blade

!:tttttJ LOW PRESSURE OIL

_STATIC OIL

- DIRECTION OF OIL MOVEMENT

lIIust. 6 - Hold Position.
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2. DIRECT LIFT HYDRAULICSYSTEM. Continued

DESCRIPTION

Hydraulic System (TD.20 (200 Series) and
TD.25 (250 Series) • Continued
(Ref. Nos. Refer to lIIust. 5.)

The pump develops only a small amount of
pressure at this time and the plunger check
valve is held down on its seat by the spring.

RAISE POSITION (Illust. 7)

In the "RAISE" position the oil enters through
the supply port from the pump. The operating
plunger is now positioned so the oil enters the
inside of the plunger. As the pressure of the
oil rises the plunger check va.lve is forced
open, allowing the oil to flow out of the plunger
through the "RAISE" port in the valve body.
From here the oil goes to the rod end of cylin­
ders, forcing the piston up and raising the
blade.

Oil forced out of the upper end of the cylinders
returns to the valve body through the "LOWER"
port. The operating plunger is positioned to
allow this returning oil to return to the reser­
voir.

POWER LOWER POSITION (lllust. 8)

With the operating plunger in the "LOWER"
position, the oil from the pump enters the

valve body as before and flows to the inside of
the operating plunger.

The check valve is forced open and, with the
plunger in this position, the oil now flows out
of the plunger and through the "LOWER" port
in the valve body to the upper end of the cylin­
ders, forcing the blade down under power.

Oil returning from the rod end of the cylinders
enters the valve body and is allowed to return
to the reservoir.

If the pump should lag in supplying oil to the
upper ends of the cylinders, the anti-cavita­
tion valve, located in the manifold on top of
the pump, will be brought into pkay,

As the pump lags, the pressure of the oil from
the pump acting on the back side of the check
valve plunger of the anti-cavitation valve is
greatly reduced. The pressure on the other
side, oil returning from the rod end of the
cylinders, is increased. This causes the
plunger to move in the direction shown in the
Illus t, 9. A part of the returning oil is thus
added to that coming from the pump, prevent­
ing cavitation of the oil.

FLOAT POSITION (lllust. 10)

In the "FLOAT" position the oil from the pump
enters the housing through the supply port. The

Hydraulic

'PA-60526

Cylinder piston

Blade

1:::tttt)1 LOW PRESSURE OIL

_ DIRECTION OF OIL MOVEMENT

lIIust. 7." Raise Posltlon~

PRINTED IN UNITED STATES or AIIE.ICAISS-1029Y.(2-61.)
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Hydraulic
pump

t ! Hydraulic cylinder

Anti-cavitation
valve

Cylinder piston

Hydraulic
control valve

----I

Blade

_ STATIC OIL

_ OIL AT PUMP PRESSURE

ktttttl LOW PRESSURE OIL

- DIRECTION OF OIL MOVEMENT
IPA-60527

IIlust. 8· Power Lower Position.

operating plunger is positioned so the supply
and return ports in the valve body are connected,
allowing the supply oil to return to the tank.
The "RAISE" and "LOWER" ports are also
open to each other, allowing a free interchange
of oil from one to the other, allowing the blade
to float.

Hydraulic System (TD.1S (150 Series)

(Ref. Nos. Refer to lIIust. 11.)

The hydraulic system for the TD-15 (150
Series) is similar to the system described in

Continued on next page.

lIIust. 9 • Antl·Cavitation Valve.
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DESCRIPTION

Hydraulic

1 Hydraulic cylinder

Cylinder piston

.. OIL AT PUMP PRESSURE

K:~r~~~ttJLOW PRESSURE OIL

_ DIRECTION OF OIL MOVEMENT

'PA-60529

lIIust. 10 - Float Position.

2. DIRECT LIFT HYDRAULICSYSTEM·Continued

Hydraulic System (TD.15 (150 Series) • Continued

(Ref. Nos. Refer to lIIust. 11.)
ferences are that the TD-15 pump and valve
unit is smaller, the control valve is mounted
horizontally and the check valve is not located
in the operating plunger. In this unit the check
valve is located in the valve housing.

the beginning of this paragraph ~r the TD-20
(200 Series) and TD-25 (250 Series). The dif-

_Oil at Pump Pressure

lIIust. 11 • Cut.away View of TD.15 (150 Series) Hydraulic System.

1. Control valve.
2. Operating plunger.
3. Cam plate.
4. Hydraulic cylinder.

5. Blade.
6. Manifold.
7. Check valve.
8. Relief valve plunger.

9. Hydraulic pump.
10. Strainer.
11. Hydraulic radiator guard.

ISS-l029Y. (2·61.) PIUNTED IN UNITED STATES OF AME.ICA
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RAISE POSITION (lllust. 11)

DESCRIPTION

In the "RAISE" position oil flows from the pres-
) sure side of .the pump gears and into the valve
body. The oil forces the check valve off its
seat and then flows to the operating plunger.
The operating plunger is now positioned so the
oil will flow around the small diameter of the

valve and out the valve body into the manifold.
From there the oil flows through the raise ports
to the rod end of the cylinders, raising the
blade •.

Oil forced out of the upper end of the cylinders
enters the manifold and is returned to the reser­
voir.

CHECKING MECHANICAL PROBLEMS

3. SERVICE DIAGNOSIS

This section has been prepared to serve as a
guide in locating the source of problems that
may be encountered with hydraulic pumps, con­
trol valves and cylinders. In diagnosing prob­
lems it should be remembered that it is pos­
sible for a given sympton to be caused by any
one of a number of deficiencies. It is also

PROBABLE CAUSE

possible for a given deficiency to cause anyone
or more of various symptons.

The following chart gives predominant symp­
tons and their primary causes, based on our
experience. When a number of possible causes
of a complaint are given, they are listed in a
logical sequence for checking and corrective
action.

No Motion of Hydraulic System When First Started

REMEDY

1. Low oil level due to leakage. •

2. Oil viscosity too heavy

3. Air leak in pump inlet passage

4. Restricted pump inlet passage ••••
5. Broken pump drive shaft, power take-off

shaft or adapter • • • • • • • • •
6. Pressure relief valve plunger leaking

and/ or defective •

7. Pump not rotating •

8. Pump worn out • • • • • •
9. Control lever linkage broken
10. Broken hydraulic lines
11. Broken relief valve spring • • • • •

Examine hydraulic lines, etc ; , for leaks and
cor recto

Use oil recommended. (Refer to operator's
manual. )

Inspect pump line mountings for leakage and
correct. -

Examine oil strainer and clean.

Replace or repair.

Check for foreign matter on valve seat or
broken plunger. Replace if necessary.

Check for broken pump drive shaft, power
take-off shaft or adapter. Replace if neces ..
sary.

Replace.
Remove and adjust or replace.
Repair.
Replace spring.

1. Insufficient oil supply

Loss of Motion Durll19 Operation

A. Broken or loose pump inlet
passage ....•.......

B. Broken outlet passage • • • • • •
C. Broken cylinder connecting lines
D. Broken tank return line •• • • •

Check level of oil in oil tank and add oil if
necessary.

Replac e 0 r tighten.
Replace.
Replace.
Replace.

NOTE: For additional "CAUSES" refer to the items listed under "No Motion of Hydraulic System
When First Started" with the exception of Items 2, 7 and 9.

Continued o~ext page.
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CHECKING MECHANICAL PROBLEMS

3. SERVICE DIAGNOSIS - Continued

PROBABLE CAUSE REMEDY

Slow Motion

1. Pump wearing out •••••
2. Partially clogged pump inlet

Repair.
Clean hydraulic system. (Refer to operator's
manual. )

Replace "0" ring seal.
Check for foreign rr-atter on valve seat. Clean
and replace u necessary.

Replace.
Check hydraulic system for air leaks.
Replace.

3. Air leak in pump inlet •••••
4. Pressure relief valve plunger leaking" •

5. Badly scored relief valve plunger seat •
6. Aerated oil supply (foam in tank)
7. Worn or scored piston packing 0 r cups
8. Inside diameter of cylinder tube badly

scored or nicked ••••••
9. Linkage to valve plunger bent •••••

Replace.
Repair and adjust Unkage.

Jerky Motion in Upstroke

1. Air in system Vent hydraulic system. (Refer to operator's
manual. )

Refer to operator's manual.2. Cylinder packing too tight

Jerky Motion in Downstrok.

1. Dashpot plunger spring or cap broken
2. Float control plunger spring broken

Replace.
Replace.

Noisy Operotion

1. Air in system Vent hydraulic system. (Refer to operator's
manual. )

Check level of oil in oil tank and add oil If
necessary.

Replace.
Replace.
Drain hydraulic system and clean strainer.
(Refer to operator's manual.)

2. Insufficient oil supply •

3. Pump bearings worn out.
4. Pump and coupling worn out
5. Partially blocked pump inlet •

6. Pump squealing caused by:

B. Insufficient oil supply. •

Vent hydraulic system. (Refer to
operator's manual. )

Check level of oil in oil tank and add oil
if necessary.

Drain hydraulic system and clean
strainer. (Refer to operator's manual.)

Replace.
Replace.
Replace.
Clean oil strainer.

A. Air in system. • • • •

C. Partially blocked pump inlet

7.
8.
9.
10.

Chattering relief valve spring
Broken flow control plunger spring •
Broken dashpot plunger spring or cap.
Dirty oil strainer ••••••••••

Load Slowly Drops (Valve Plunger in "HOLD" Position),

1• Oil Ie aking by val ve plunger. • •
2. Oil bypassing from holding side to

opposite side of piston •.•••
3. Oil leaks at fittings or in cylinder

connecting lines • • • • • • •

Repair.

Repair.

Check hydraulic system.

ISS.1029Y. (2-61.) PRINTED IN UNITED STATES OF AMEltiCA
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PROBABLE CAUSE

CHECKING MECHANICAL PROBLEMS

REMEDY

Momentary Drop of Load When Valve Plunger is Actuated From "HOLD" to "RAISE'· or "RAISE" to "HOLD"

1. Scored or worn check valve plunger or
seat . . . . . . • . . . . . . .

2. Check valve plunger held off its seat
3. Broken check valve spring •••••

Replace.
Clean system. Check for foreign matter.
Replace.

Sticking Valve Plunger

1. Scored or burred lands in plunger bore
2. Mounting face not level J thereby dis­

torting housing •••••••••••
3. Mounting bolts too tight or improperly

tightened . • . . . • • • . . . . .
4. Detent poppets worn or damaged (positive

position type only) • • • • • • • • •
5. Dirt or foreign matter. • • • • • • •
6. Warped valve plunger ••••••••
7. Linkage too tight or out of adjustment

Repair or replace if necessary.

Correct.

Loosen and retighten to proper torque.

Replace.
Clean valve.
Replace.
Adjust linkage.

Pump Takes Too Long to Respond or Fails to Respond

1.
2.

Low oil supply • • • • • • • •
Insufficient relief valve pressure

3. Pump worn or damaged • • • • • •

1. Foreign matter lodged between the
relief valve plunger and relief valve seat.

2. Using very light oil in a hot climate. •

3. Dirty oil. • • • •

4.
5.

Oil level too low
Insufficient relief valve pressure ••

6. Relief pressure too high. •
7. Pump worn (slippage)

1. Air leaking into suction line from tank
to pump. •• • • •

2. Wrong kind of oil •

3. Oil too low. • • •
4. Improper tank or reservoir baffling. •

Fill to proper level.
Reset to correct pressure setting.
Section 15. )

Inspect, repair or replace.

(Refer tc

Oil Heating Up

Inspect and remove foreign matter.
Drain and refill with proper oil. (Refer to
operator's manual. )

Drain, flush and refill with clean oil. (Refer
to operator's manual , )

Fill to proper level.
Reset to correct pressure setting. (Refer to
Section 15. )

Same as Item 5.
Replace or repair.

Oil Foaming

Tighten all connections.
Drain and refill with proper oil. (Refer to
operator's manual. )

Fill to proper level.
Baffle correctly.

1. Gasket in pump cap defective. •

Oil Leakage at Front of Pump

Replace gasket.

.1fJ.., 1. Rear oil seal worn or damaged. •

Oil Leakage at Rear of Pump

Inspect and repair as required •

Continued on Mxt page.
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3. SERVICEDIAGNOSIS- Continued

CHECKING MECHANICAL PROBLEMS

PROBABLE CAUSE

Short Life of Pump Beorings, Shafts, WearPlates, Etc.

REMEDY

1. Dirty oif , • • •

2. Wreng kind ef oil •

3. Inco r r ect pump assembly

Drain, flush and refill with clean oiL, (Refer
t~ ope r ato r+s manual. )

Drain and refill with preper oi.l , (Refer to.
ope r at or+s manual.)

Disassemble and cor r ect ,

4. PUMPFLOWTEST

Testing the pump fer pr ope r output in gallens
per minute is a sho r t cut in determining the
condi.t ion ef a pump. The methed described
bel ow is with the use o.f a Schro.eder hydraulic
po.rtable circuit tester fer the mo.dels indicated.
This tester makes it po.ssible to. flew test the
pump en the tracter by cennecting the tester to.
a pres sure line. The tester may be o.rdered
under part number PT-IOO-B. An adapter kit
which includes all adapters and ho ses to.make
the necessary conne cttons may be orde r ed un­
der part number KTA. Send all ord er s to.
Schreeder Brethers, Nicko.l Avenue, Box 72,
McKees Roc ks (Pittsburgh, Pennsylvania.)

Pumps MountedSeparate FromControl Valves
(T-6, TD·6, T-6 (61 Series), T0-6 (61 Series), T-9, TD-9, TD-9
(91 Series), TD-14A, TD-14A(141 Series), TD-18Aand TD.18A

(181 Series) Crawler Tractors)

1. Conne ct the tester to. the pump at the point s
shewn in Illu st, 12,13,14,15 and 17, and cen­
nect the tester return line to. reservo.ir fill pert.
Use the adapter indicated in the illustratiens fo r
the test being made. Rerno ve the strainers f r orn
the filler openrng in the r eser voi r befo r e insert­
ing the return line.

CAUTION: All the lines that are discennected
should be clesed to. prevent oi.I less or dirt en­
tering the system and to. held pressures.

2. Start the tracto.r and increase the throttle
setting to. obt a.in the des ired rpm.

3. Use the tester lead valve to. build up pres­
sure and to. heat the oi.l fer flew reading at ep­
erating temperatures.

A. Take flew readings en the tester
gauge at:

a. Zero. psi (with tester adjusted fo r
handling maximum flew, a pressure

ISS.l029Y. (2-61.)

slightly higher than zero. may at
times exist in lines at tester).

b. Relief valve setting (shewn en
chart).

B. Cornpa r e these readings with the gpm
pump ratings as shewn on chart.

PUMP CHART

Pump Test at Test at Test At

Medel These o PSI High Pressure

Number RPM GPM PSI GPM

Hydr eco
2020KBB2 & 1450 19 650 182020KBB5

Hyd r e co
202SKBB2 1400 32 650 30

Hyd r ec o
3020CSAl 1400 46 650 44

Hydr eco
3030J16B2 1650 79.5 800 78

Hyd r e c o
303SCSAl 1450 83 650 79

Hyd r ec o
3620AZA2 1000 81 Qt 800 73

Hydreco.
362SA2A2 1000 100 Qt BOO 90

Qt TEST PSI LOWER THAN RELIEF PSI

4. Results f r orn test:

A. If flew readings taken in Step 3A are
similar to. the pump gpm ratings shown
en the pump chart, the pump is fun c-
t ioning p r ope r Iy,

PRINTED IN UNITED STATES or AMERICA
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CHECKING MECHANICAL PROBLEMS

B. If the volume reading is similar at
zero psi, but lower than the pump gpm
ratings at the relief valve pressure,
the pUIiIl.Pis worn.

C. If the volume is appreciably lower at
zero psi and maintains close to the
same reading at high pressures, it is
an indication of suction line deficiency.

NOTE: Severely vibrating tester gauges are
often an indication of entrained air. Check the
color of the oil in the reservoir and check for
suction line leaks.

5. Disconnect the tester and reconnect tractor
lines.

lIIust. 12

MODELS T-6, TD-6 AND EARLY MODELS
T-6 (61 SERIES) AND TD-6 (61 SERIES)
CRAWLER TRACTORS (REF. NOS. REFER
TO ILLUST. 12): Break the hydraulic line at
the swivel fitting (A). Remove the rear pres­
sure hose (B). Connect the tester pressure
port to point "C" with hose assembly No.3
(Illust. 16). Connect the hydraulic tester re­
turn port to the reservoir with hose assembly
No.1 (must. 16).

MODELS T-9, TD-9, AND EARLY MODELS
TD-9 (91 SERIES) CRAWLER TRACTORS (REF.
NOS·.REFER TO ILLUST. 13): Break the hy- .
draulic pressure line at point "A." Connect
the tester pressure port to swivel fitting (B)
with hose assembly No.3 (Illust. 16). Con­
nect the hydraulic tester return port to the
reservoir with hose assembly No. I. (Illust.
16. )

lIIult. 13

III Ult. 14

LATE MODELS T-6 (61 SERIES), TD-6 (61
SERIES) AND TD-9 (91 SERIES) CRAWLER
TRACTORS (REF. NOS. REFER TO ILLUST.
14): Break the hydraulic pressure line at point
"A" and connect the inlet test hose assembly
No.3 (Illust. 16) to one inch female swivel
fitting (B). Connect the hydraulic tester return
port to reservoir with hose assembly No. I
(Illust. 16).

MODELS TD-14A, TD-14A (141 SERIES), TD-
18A AND TD-18A (181 SERIES) CRAWLER
TRACTORS (REF. NOS. REFER TO ILLUST.
15): Break the hydra.ulic pressure line at point
"A." Connect'the tester pressure port to the
female swivel fitting (B) with adapter No. T-9
and hose assembly No.3 (Illust. 16). Connect
the tester return port to the reservoir with
hose assembly No.2 (Illust. 16).

Continued on next page.
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4. PUMP FLOWTEST· Continued

CHECKING MECHANICAL PROBLEMS

Pumps MountedSeparate FromControl Valves'· Continued
(T-6, TO-6, T-6 (61 Series), TO·6 (61 Series), T·9, TO·9, TO·9
(91 Series), TO.14A, To.14A (141 Series), TO·18Aand TO.18A

(181 Series) Crowler Tractors)

illnt. IS

a • a • lsi
T·1 T·3 T·4 T·5 T·6

n 6 • •
T·7 T·8 T·9' T·10

Special adapters

T·15 T·16
Hose assembly NO.3

ISS.I029Y. (2-61.)

Pumps Attached to Valves
(TO.14 (142 Series), Early ModelTO·IS (150 Series), TO.18

(182 Series), Early ModelTO.20 (200 Series), TO·24 and TO.24
(241 Series)

1. Connect the tester to the hydraulic circuit
at the radiator junction block and disconnect the,
opposite cylinder line and plug (Illust. 17).

2. Start the tractor and increase the throttle
to the test rpm setting shown in the "PUMP
CHART." Maintain this rpm throughout the
test.

3. Position the control valve to the "LOWER"
position, This directs the total pump output
through the tester.

4. Use the tester load valve to build up the
pressure and to heat the oil for the volume
reading at operating temperatures.

A. Take a volume reading on the tester
gauge at zero psi.

B. Take a second volume reading at the
following pres sures:

a. TD-14 (142 Series)
TD-15 (150 Series) 850 psi

- Hose assembly No.1

Hose assembly No.2

,

Kit for adapters IPA-60564

lIIust. 16. Tool Kit.

PIIINTED IN UNITED STATE. or AMEJtICA
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CHECKING MECHANICAL PROBLEMS

b. TD-18 (182 Series)
TD-20 (200 Series) 1300 psi

c. TD-24 and TD-24
(241 Series) 1300 psi

C. In all installations where the system
relief valve may bypass pump delivery
during a flow check, the relief valve
should be checked and adjusted prior
to the test. During a flow check of
such systems, the relief valve should
not be bypassing oil. The relief valve
may "crack" at a pressure lower than
its rated setting. To determine
whether the "cracking" pressure is
lower than the test pressure. operate
the engine at a constant rpm and grad­
ually increase the pressure on the
pump. The point where the flow drops
suddenly will be "cracking" pressure.

D. Compare these readings with the gpm
pump ratings shown in "PUMP CHART."

5. Results from test:

A. If the volume readings taken in Steps
4A and 4B are similar to the pump
ratings shown on "PUMP CHART,"
the pump and relief valve are function­
ing properly. The control valve is
satisfactory at the position tested.

B. If the volume reading is s irnilar at
zero psi, but lower than the pump gprn
ratings at the higher test pressure, the
pump valve unit is faulty.

NOTE: If this situation occurs, there is a
possibility that a restriction in the pressure
line (pump to reservoir junction box) could
cause the flow loss. Check this li,ne for res­
t rictions before removing the pump valve unit.

C. If the volume is appreciably lower at
zero psi and maintains close to the
same reading at higher pressures, it
is an indication of suction line defic­
iency.

6. Disconnect the tester I remove the adapter
caps and reconnect the tractor hoses.

MODELS TD-14 (14Z SERIES) AND EARLY
MODELS TD-15 (150 SERIES) CRAWLER
TRACTORS·(REF. NOS. REFER TO ILLUST.

lIIust. 17

17): Break the hydraulic pressure line at point
"A. II Connect the tester port to the radiator
hydraulic pressure port with adapter No. T-4
and hose assembly No.3 (illust. 16). Break
the hydraulic pressure line at point "B" and the
plug radiator hydraulic pressure port with
adapter No. T-5 (illust. 16). Connect the
tester return port to the reservoir with hose
assembly No. Z (llluBt. 16).

MODELS TD-18 (18Z SERIES) AND EARLY
MODELS TD-ZO (ZOOSERIES) CRAWLER
TRACTORS (REF. NOS. REFER TO ILLUST.
17): Break the hydraulic pressure line at
point "A." Connect the tester port with the
radiator hydraulic pressure port with adapter
No. T-4 and hose assembly No.3 (Illust. 16).
Break the hydraulic pressure line at point "B"
and plug the radiator hydraulic pressure port
with adapter No. T-5 (IlluBt. 16). Connect the
tester return port to the reservoir with hoae
assembly No. Z (illust. 16).

MODELS TD-24 AND TD-Z4 (Z41 SERIES)
CRAWLER TRACTORS (REF. NOS. REFER TO
ILLUST. 17): Break the hydraulic pressure
line at point "A." Connect the tester preuure
port with adapter No. T-l and hose assembly
No. 3 (Illust. 16). Break the hydraulic pressure
line at point "B" and plug the radiator hydraulic
pressure port with adapter No. T-3 (Illust. 16).
Connect the tester return port to the reservoir
with hose assembly No. Z (must. 16).
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STANDARD TORQUE DATA FOR NUTS AN BOLTS
(For special torque data refer to specifica ion
paragraph of the pertinent section of this anual.)

Recommended torques, in foot-pounds, for standard app Ii.cat on nuts and bolts shown below
is applicable, provided:

A. All threads are lubricated with engine oil or chassis gr ea se , (Refer to NOTE.)

B. Joints are rigid; for example, no gaskets or compressible materials are used.

NOTE:
1. Multiply the standard torque by .85 when metallic plated bolts or nuts are used.

2. Multiply the standard torque by .75 when parkerized bolts or nuts are used.

3. Multiply the standard torque by .70 when Mo1ykote, white lead or similar mixtures
are used as lubricants.

4. Multiply the standard torque by .90 when hardened surfaces are used under the nut
or bolt head.

Bolt 'I'vpe 2 Type 4
Size Min. Max. Min. Max.

1/4 9 10 12 14

5/16 19 21 27 30

3/8 33 37 45 50

7/16 53 60 75 85

1/2 80 90 115 130

9/16 110 125 160 180

5/8 160 180 2.20 250

3/4 290 320 400 450

7/8 420 470 650 730

1 630 710 970 1090

1-1/8 850 950 1380 1550

1-1/4 1200 1350 1940 2180

BOLT TYPE IDENTIFICATION CHART

IH SAE BOLT HEAD *
Type Grade DESCRIPT 10N MARKING

2 5 WILL HAVE AN IH AND 3 RADIAL LINES 0Quenched and tempered medium carbon steel

4 8 WILL HAVE AN IH AND 6 RADIAL LINES 0Quenched and tempered special carbon or alloy
steel

* The center marking identifies the bolt manufacturer. The ill monogram is currently
used. Some bolts may still have a raised dot which previously identified IH bolts.

ISS-1029Y. (2-61.) PRINTED IN UNITED STATESOF AMERICA
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1. DESCRIPTION

The Hydreco pump Models 2020 KB B2,
2025 KB B2 and 2020 KB B5 are positive dis­
placement gear type pumps, power take-off
driven and mounted on the front of the engine.
The pumps force oil to the cylinders on each
side of the unit for operating the cylinder pis­
tons. The pump operates continuously when
the engine is running, but is under a load only
when the control valve demands pressure. The
pump drive shaft rotates at engine speed in a
clockwise direction, as viewed from the adapter
end. The outlet or pressure side of the pump
is the side on which the gear teeth mesh. The
inlet or suction side of the pump is the side on
which the gear teeth unmesh. [Il.luat , 1.)

As the pump drive shaft rotates, the drive gear
turns the driven gear at the same speed, but in
the opposite direction. As the gears revolve,
oil is carried from the suction side to the pres­
sure side of the pump in the pockets formed by
the gear teeth, wear plate and housing. The
remeshing of the gears on the pressure side
forces the oil out of these pockets and through
the outlet port. A small portion of the oil,
which remains trapped in the pockets, is forced
against the wear plates, creating a high pres­
sure. To disperse this pressure, a 1/16 inch
deep relief pocket is drilled in the wear plate s ,
and is located on the pressure side of the pump.

lIIust. 1 • Oil Flow Through Pump(Viewed fromCover End).

ISS.1029Y. (2·61.)

2. SPECIFICATIONS

Pump make • • • • • • •• Hydreco
Pump shaft rotation (viewed from
adapter end) •••••• Clockwise

Housing gear bore diameter,
inches • • • • • • •• 2.3335 - 2.3355
Maximum permissible, inches.. 2.3405

Gear tip diameter, inches.. 2.327 - 2.328
Minimum permissible, inches •• 2.326
Maximum permissible clearance
(gear tip and housing bore), inch • ' .OOB

Bearing bore diameter, inches. •• 1.000
Maximum permissible, inches.. 1.001

Shaft diameter, inch •••• .991}0- .9995
Minimum permissible diameter,
inch ~ • • • • • • • • • • •• .99BO

Maximum permissiBle clearance
(shaft in bearing), inch • • •• .003

Gear thickness, inches 2.5000 - 2.5005
Minimum permissible, inches.. 2.4995

Wear plate thickness, inch. •• .24B - .250
Minimum permissible thickness
(at gear contact), inch. • •

Cover and adapter dowel hole
diamete r, inch • • • •
Maximum permissible, inch.

.245

.312 - .313
.314

Torque Data (ft.lbs.)
Cover cap screws • • • • • • • BO

3. DISASSEMBLY

(Ref. Nos. Refe, to lIIust.... )

1. Clean the outside of the pump with an oil
solvent and dry thoroughly. Remove sharp
edges or burrs from the shaft keyway, with a
,fine file or oil stone, to prevent damage to the
oU seal when removing it. Punch mark the
cover, housing and adapter for proper reassem­
bly(nlust.2).

2. Remove the four aocket head screws (14)
which secure the cover and housing to the
adapter. (Illust. 2.) Remove the cove:r (13),
which may come off separately or with the
housing (10). Avoid scoring or nicking machined
surfaces of pump sections. DO NOT USE A
SCREWDRIVER to pry the sections apart. Tap
them with a fiber hammer to loosen them.

3. Note the position of the relief pocket and
drilled hole in the wear plate (16) for proper
reassembly. Remove the wear plate (16) and
cover seal ring (15) from the cover'. Note the
locations and number of gaskets (ll) when dis­
assembling.

PRINTED IN UNITED STATES OF AMERICA
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'PA-43598

lIIust. 3. Drive Gear and Driven Gear Marked for Proper
Reassembly.

lIIust. 2 • Punch Marks on Pump Cover, Housing and Adapter. 4. Mark the drive gear (12) and driven gear
(17)with India stone or small pieces of tape
for proper reassembly (Ulust. 3). The reason

ConUnued ~ next page •
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'PA-43303C

lIIust. " • Exploded View of Hydraulic Pump.

l. Snap ring.• 2. Snap ring.
3. Bearing.
4. Adapter.
4A. "0" ring.
5. Seal seat.

6. Dowel.
7. Seal.
8. Snap ring.
9. Bearing.
10. Housing.
11. Gasket.

12. Drive gear.
13. Cover•
14. Cap screw.
15. Seal ring.
16. Wear plate.
17. Driven gear.
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3. DISASSEMBLY-Continued

(Ref. Nos. Refer to lIIust. 4.)

for this is to re-establish the same gear tooth
wear pattern when the original gears are to be
reinstalled. The efficiency of the pump may
otherwise be impaired.

5. Remove the driven gear and shaft (17)
from the adapter. The gear and shaft are one
piece.

6. Remove the snap ring (1) from the drive
shaft (12). Remove the housing (10) from the
adapter (4). If the housing sticks, tap it loose
from the dowels with a fiber hammer. Remove
the' gasket (11) and adapter seal ring (15). Again
note the position of the relief pocket in the wear
plate (16).

7. Position the adapter end of the pump in a
press, supported under the edges so that the
wear plate will clear. Press out the bearing
by pressing on the splined end of the drive shaft.
[Il.luat , 5.) The drive shaft,wear plate, bearing
'and seal will come out as a unit. (Illust. 6.)

8. Remove the seal (7), back-up washers and
spring from the splined end of the shaft. Re­
move snap ring (8), which will free the bearing
(9) and wear' plate (16) from the shaft (12).
(must. 7.)

9. Do not remove bearings unless it is neces­
sary to replace them. Replace with the same
make and type as originally installed. Check
the bearings for freeness of rollers and pitted,
broken or excessively worn rollers. Replace
the bearing if it is possible to insert a .020

lIIust. 5 _RemovingDrive Shaft fromAdapter.

ISS-1029Y.(2-61.)

lIIust.6 - Drive Shaft Assembly Removed.

inch fee.ler gauge between the rollers. Remove
the roller bearings by starting them out with the
tool shown in Illust , 8. Complete removal of
the bearing, using a puller (nlust. 9). and tap
out with a heavy bar.

10. To remove the outboard bearing (3), re­
move the retaining snap ring (2) and pull the
bearing out, using the tool shown in Illu st , 9.

11. The seal seat (5) should not be removed
unless the lapped sealing surface is excessive­
ly worn or damaged. To remove the seal seat
(5), invert the adapter and press the seat out
with a suitable driver.

lIIust. 7 - Drive Shaft Assembly Disassembled.

PRINTED IN UNITED STATES OF AMERICA



~ HYDRAULIC PUMP

III (Hydreco Models 2020K8B2, 2020K8BSand 202SK8B2)
Section?-------~~ Page 5

lIIust.8 - Bearing Removal.

1+------111 --------oot2

lIIust. 9. Outboard Bearing Removal.

4. INSPECTIONANDREPAIR

(Ref. Nos. Refer to lIIust. (.)

1. Wash all parts in oil solvent and dry thor~
oughly with compressed air. Do not spin the
bearings when blowing dry with compressed
air.

2. With a fine stone. remove all nicks and
burrs from around the bearing bores and
drilled holes of the adapter and cover (Illust.
10). Clean up burrs and nicks on the machined
mating surfaces of the housing, adapter and
cover (Illust. 11). Rewash before assembly.

3. Inspect the gear shafts at the bearing
points and seal areas for rough surfaces
and excessive wear.

4. Inspect the gear faces and edge s of the
teeth for scoring. Stone the face of the gears
(Illust. 12) to minimize wear on the wear
plates.

Conflnutd on next pale.

lIIust. 10 - RemovingBurrs fromAdapter and Cover.

IPA-43602

lIIust. 11 • RemovingBurrs fromHousing.
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4. INSPECTIONANDREPAIR· Continued

{Ref. Nos. Refer to lIIust. 4.>

lIIust. 12. Stoning Gear Faces.

5. Check wear plates with a straight edge to
see if they are warped. Replace the wear
plates if they are found to be warped. scored
or excessively worn or if there is an erosion
path in the vicinity of the relief pocket (Illust.
13).

NOTE: Do not turn the wearplate around in
assembling. as the relief pocket is on the gear
side only. If original wear plates are rein­
stalled. do not interchange them from one side
of the pump to the other.

lIJust.13· Relief Pocket Erosion Path.

ISS.1029Y.(2-61.)

'PA·43605

lIIust. 14. Checking WearPlates for Proper Seating.

6. Check for proper seating of the wear plate
in the adapter and cover (lliust. 14). If the
wear plate is not warped, a rocking motion in­
dicates a burr on the face of the adapter. cover
or wear plate.

7. Use new seal rings and shims when the pump
is reassembled.

5. REASSEMBLY

(Ref. Nos. Refer to lIIust. ".)

1. Press the seal seat (5) into the adapter (4).
using a suitable sleeve driver.

2. Lubricate the rollers in the bearings (9)
with light grease and coat the bearing bores
with white lead. Press the two bearings (9,)
into the cover (13) and the drive g80arbearings
(9) into the adapter (4), so that they are flush
with the machined surface.

NOTE: If new bearings are installed, they
must be of the same make and type as re­
moved. If bearings of a different type are used,
they y.rill not seat properly on the shaft.

3. Pack the outboard bearing (3) and its bore
with~high temperature melting point grease.
Press the bearing (3) into the adapter (4) until
it bottoms. and install the snap ring (2) in the
bearing bore.

4. Place the adapter and wear plate (16) on
the drive shaft (12) so that the counterbored
relief pocket is facing the gear and will be to­
ward the pres sure side of the pump when in­
stalled. Install the bearing (9) and the small
snap ring (8) on the shaft. Place a new seal
assembly (7) on the shaft (12). Lubricate the
rubber seal of the assembly and be sure it is
fully seated.

PRINTED 'IN UNITED STATES OF AMERICA
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lII"st. 15. Installing Drive Shaft Unit.

5. Press the seal assembly down against the
spring and compress it. When released, the
spring should return the seal cup to the posi­
tion held before compressing. H it sticks on
the shaft, replace the oil seal assembly.

6. Wipe off and lubricate the lapped surfaces
of the seal cup and seal seat. Install the entire
drive shaft unit in the adapter, as shown in
must. 15, -.ud drive the bearing into position
by tapping on the gear end of the shaft with a
fibe r hamme r. '

7. Place the seal ring (15) around the wear
plate. Lubricate, with light oil, the section of
the wear plate contacting the gear face.

8. Clearance between the gear face and wear
plate is provided by the shim gaskets between
the housing, adapter and cover. Measure the
housing width and gear width with a micrometer
(must. 16 and 17), and refer to the following

'PA·43607

lII.st. 16 • MeasuringHousing Width.

Page 7

'PA-43608

lIIust. 11. Measuring Gear Width.

chart for the proper number and location of
shims.

9. Place the proper shim, as indicated by the
chart, on the face of the wear plate. If it is not
practical to measure the housing and gears with
a micrometer, use a .002 inch shim.

10. Line up the punch marks and install the
housing on the dowels (6) in the adapter. Insert
two of the screws (14) through the housing into
the adapter to hold the shim in place. Tap the
housing down on the dowels, being careful not
to pinch the seal ring (15) around the wear plate.
Remove the aligning screws when the housing­
and adapter are mated together.

11. Install the driven gear and shaft (17) j,nto
the adapter. Line up the punch marks pre-trious­
ly made on the gear faces if original gears are
used. Lubricate the gear face s with clean oil.

12~ Select the proper shim for the cover side
from the chart or, if no measurement is avail­
able, use a shim of • 002 inch thicknes s and
position it on the housing face.

13. Install the wear plate (16) over the shim
(11). Be sure the relief pocket is facing the
gears and is rotated 180 degrees from the poc­
ket in the adapter wear plate. Place the seal
ring (15) around the wear plate.

14. Place the cover (13) on the dowels in the
housing. so that the punch marks in the cover
and housing are lined up. Be sure the cap
screw holes in the wear plate, shim and houa-,

Continued Oft next page.
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5. REASSEMBLY - Continued

(Ref. Nos. R~fer to Illust .... )

ing are lined up, and tap the cover down. Be
careful not to pinch the seal ring.

15. Install the four socket head cap screws
(14). Be sure the spot faces, oOnthe cover and
the shoulder of the cap screws, are free of
burrs to prevent leaks. Tighten opposite cap
screws gradually to the torque specified in
Par. Z, "SPECIFICATIONS."

16. If the shaft can be turned by hand with a
slight drag and not too freely, the clearance
between the gears and wear plates is correct.
If the shaft is too tight or too free, add or re­
move as many shims as necessary to obtain the
proper clearance.

NOTE: The installation of more shims than
nece ssary will reduce the efficiency of the pump.

Shim Chart

Install Shims As Indicated Below:

Gear width Adapter side Cover side
~reater (+) (inch) (inch)
~r less (-)
~n housing
r,vidth (inch):

+.OOZ .004 .OOZ
+.001 .003 .OOZ
•001 .OOZ .OOZ

-.001 .OOZ .001
-.OOZ .001 .001

6. BREAK.IN AND TEST OF REPAIRED PUMPS

If a shop test stand is available on which the
pump can be mounted and opeeared against full
pressure and at a maximum speed, the follow­
ing procedure is recommended for the break-in
and test.

ISS-1029Y. (2-1;1.)'

1. Run the pump for two minutes at zero pres­
sure. Be sure the test stand reservoir is filled
and that all the inlet and outlet ports are open.

Z. By restricting the pump discharge line with
a ,needle or globe valve, raise the discharge
pressure to 500 psi for 10 seconds and lower to
zero pressure for 10 seconds. Continue this
procedure for five minutes.

3. Stop the pump and rotate the drive shaft by
hand to see if it is free. If it cannot be turned
~asily, remove and rebuild the pump.

4. Start the pump and apply 1000 pounds of
pressure for 10 seconds intermittently for five
minutes.

CAUTION: Do not apply pressure for more
than 10 second intervals.

5. Stop the pump and check for freeness, as
in Step 3. During the preceeding break-in,
check for leaks at the mating surfaces of the
cover. housing and adapter, around the seal as­
sembly, and at the four assembly cap screws.

6. Build up the pump pressure to the relief
valve pressure.

CAUTION: This is done to see if the pump can
maintain this pressure for a short time, and
should not be applied for more than a few sec­
onds at a time •

7. Run the pump at 1000 psi, and perform a
flow test by whatever means are available on
the test stand. If a test stand is not available,
mount the pump on the unit and run it at zez-o
pressure, with the engine at slow idle, for ap­
proximately 15 minutes. Gradually increase
engine speed' and ope rate the hy'~raulic equip­
ment several times. Check the pump for leaks.
Perform a relief valve pressure test to see if
the pump can maintain the pressure for a short
time.

PRINTED IN UNITED STATES OF AMERICA
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1. DESCRIPTION

The hydraulic pump is a positive displacement
gear type pump consisting of a single set of
close tolerance gears revolving between wear
plates.

This pump is assembled for counterclockwise
rotation as viewed from the splined end of the
drive shaft (lllust. 2). The pump operates
continually when the engine is running, but is
under a load only when the control valve de­
mands pressure.

As the pump drive rotates, the drive gear,
which is keyed to the shaft, turns the driven
gear at the same speed, but in the opposite
direction. As the gears revolve, oil is carried
from the suction side to the pressure side of
the pump, in the pockets formed by the gear
teeth, wear plates and housing. The remeshing
of the gears on the pressure side forces the oil
out of these pockets and through the outlet port.
A small portion of the oil, which remains trap­
ped in the pockets, is forced against the wear
plates, creating a high pressure. To disperse
this pressure, a 1/16 inch deep relief pocket
is drilled in the wear plates, and is located
on the pressure side of the pump.

lIIust. 1 • Rotation of Drive and Driven Gears.

2. SPECIFICATIONS

Pump make. • • • • • • • • •• Hydreco
Pump shaft rotation (viewed from splined
end of drive shaft) • • • •Counterclockwise

ISS-1029Y. (2-61.)

Housing gear bore diameter through
center, inches. • • • •• 3.402 - 3.404
Maximum permissible diameter through
center gear bore at center,
inches. • • • • • • • • • •• 3.409

Gear diameter, inches. •• 3.388 - 3.389
Minimum permissible, inches •• 3.387
Maximum permissible clearance (gear
tip to housing bore on suction side),
inch . . . . . . . . . .008

Bearing inside diameter,
inches • • • • • • •• 1.6250 - 1. 6255
Maximum permissible inside
diameter, inches • • • • •• 1.6260

Shaft diameter, inches. • • 1.6240 - 1. 6245
Minimum permissible diameter,
inches. • • • • • • • • •• 1.6230

Maximum permissible clearance
between shaft and rolle r bearing,
inch • • • • • • • • • • •• .0030

Gear width, inches 3.0000 - 3.0005
Minimum permissible, inches. • 2.9995

Wear plate thickness, inch.. .248 - .250
Minimum permissible .thickness
(at gear contact), inch. • • •• .245

Thrust washer thickness, inch • .126 - .128
Minimum permissible thickness
(at shaft contact), inch. • • 115

Spacer diameter, inches ••• 1.625 - 1.626
MiI1imumpermissible dia-
meter • • • • • • • •• If groove can

be felt

Torque Data (ft.lbs.)

Cover cap screws:
Four large cap screws •••• 110
Two small cap screws. • • •• 50

3. DISASSEMBLY

(Ref. Nos. Refer to lIIust. 5.>

1. Clean the outside of the pump.with solvent
and dry thoroughly. Remove sharp edges or
burrs from the shaft keyway, with a fine file
or oil stone, to prevent damage to the oil seal
when removing. Punch mark the pump cover,
.adapter: and housing (lllust. 2) for proper
reassembly.

2. Remove the snap ring (30) from the exposed
end of the drive shaft (41). Remove the lead
seal (26) and cap screws (27) from the seal
retainer plate (28). Remove the retainer plate.

3. Remove the "0" ring (29) from the seal
retainer plate. Press the oil seal (25) out of the
retainer plate.
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Page 3• 4. Remove the six socket head cap screws (19
and 21) from the cover (20). Remove the cover,
which may come off separately or with the
housing (12). Avoid scoring or nicking the
machined surfaces of the pump sections. DO
NOT USE A SCREWDRIVER to pry the sections
apart. Tap with a fiber hammer to loosen.

5. Note the position of the relief pocket in the
wear plate (17) for proper reassembly. Remove
the wear plate and cover "0" ring (9) from
the cover (20). (Illust. 3.) Note the location
and number of shims (16) when disassembling.

•
lIIust. 2 - PumpRotation Viewed fromSplined End of Drive Shaft.

• lIIust. 3 - Relief Pocket Location.

6. Mark the drive gear (13) and driven gear (13)
with an India oil stone or small pieces of tape
for proper reassembly. The reason for this is
to re-establish the same gear tooth wear pattern
if the original gears are to be reinstalled. The
efficiency of the pump may otherwise be im­
paired.

7. Remove the drive shaft (41) with the drive
gear and the driven shaft (14) with the driven
gear. Slide the gears (13) off of the shafts and
remove the keys, (15).

8. Remove the housing (12) from the adapter
(3). If the housing sticks, tap it loose from the
dowels with a fiber hammer. Remove the
shims (11) and adapter "0" ring (9). Again
note the position of the relief pocket in the
wearplate(10). (Illust.4.)

NOTE: Do not remove the bearings unless it
is necessary to replace them. Replace them
with the same make and type as originally in­
stalled.

9. Check the bearings (8) for freeness of
rollers and pitted, broken or excessively worn
rollers. If the drive and/or driven shafts are
to be replaced, the bearings must also be re­
placed.

10. Remove the roller bearings (8) by starting
them out with the tool shown in IlIus t , 6. Com­
plete the removal of the bearing with a stand­
ard bearing puller. We suggest Owatonna
bearing puller MD 956-Bl (IH part number
1 020 163 Rl).

COAtinuedon next page•

lIIust. 4 - Inner WearPlate Removed.
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3. DISASi '::MBLY • Continued

(Ret. Nos. Refer to lIIust. 5.)

11. Remove the thrust washer (6) from the
bottom of the bear ing bores. Remove the
·dowels (4) from the cover (2.0)and adapter (3).

12
\

3
\

12.. Remove the dr.i:ve shaft bearings (34 and
40) by tapping lightly with a drift pin of soft
material inserted through the drive shaft bear­
ing bore. Tap the opposite sides alternately.

8

\
\
41

'PA-42637A

lIIust. 5 • Exploded View of Hydraulic Pump.

1. Low pressure "0" ring, inlet to pump.
2.. Valve to low pressure inlet "0" ring.
2.A.Low pressure "0" ring, outlet to pump.
3. Adapter.
4. Dowel pin.
5. "0" ring.
6. Thrust washer.
7. Hrghpressure "0" ring, inlet to valve.
7. Adapter end "0" ~ing.
8. Roller bearing.
9. Pump housing "0" ring.
10. Wear plate.
11. Gasket (.001 inch thick).
11. Gasket (.002. inch thick).
12: Pump housing.
13. Gear.
14·. Driven shaft.
15. Key.
16. Gasket (.001 inch thick).
16. Gasket (.002. inch thick).
17. Wear plate.
18. Pump cover "0" ring.

ISS.1029Y. (2·61.)

19. Hex head socket cap screw.
20. Cover.
21. Cap screw.
2.4. Lubrication fitting.
25. Oil seal.
2.6. Lead seal.
27. Cap screw.
28. Seal retainer plate.
29. Drive shaft spacer "0" ring.
30. Snap ring.
31. Shim.
32. Shim.
33. Spacer.
34. Drive shaft bearing.
35. Seal retainer plate "0" ring.
36. Seal retainer.
37. Seal retainer "0" ring.
38. Seal seat.
39. Seal.
40. Drive shaft bearing.
41. Drive shaft.
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lIIust. 6 - Removing Cover Bearings.

Seal Assembly

13. Remove the shims (31 and 32) and spacer
(33) from the shaft (41).

14. Install a bearing puller into the notches in
the seal retainer (illust. 7) and pull the seal
retainer off the shaft.

NOTE: The bearing (34) will also come off with
"the seal retainer.

15. Remove the seal seat and seal (illust. 8).

16. Remove the "0" rings (35 and 37).

Illust. 7 - Removing Seal Assembly.

4. INSPECTION AND REPAIR

(Ref. Nos. Refer to lIIust. 5.)

1. Wash all parts in oil solvent. and dry them
thoroughly with compressed air. Do not"'sp).n
the bearings when blowing them dry with com­
pressed air.

2. With a fine stone. remove all nicks and
burrs from around the bearing bores and drill­
ed holes of the adapter (3) and cover (Illust. 9).
Clean up burrs and nicks on the machined
mating surfaces of the housing (Illust. 10). Re­
wash before assembly.

3. Inspect the gear shafts (14 and 41) at the
bearing points and seal areas for rough sur­
faces and excessive wear. (Refer to Par. 2.
"SPECIFICATIONS. 11 for the maximum allow­
able wear limits. )

Conti nued on next page •

lIIust. 8 - Seal Assembly Removed.
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(Ref. Nos. Refer to lIIust. s.)
be stoned (illust. 11) to minimize wear on the
wear plates.

4. INSPECTIONANDREPAIR. Continued

5. Check wear plates (10 and 17) with a straight­
edge to see if they are warped. Replace the
wear plates if they are found to be warped,
s cored or excessively worn or if there is an
erosion path in the vicinity of the relief pocket
(lllust. 12).

4. Inspect the gear faces and tlte edges of the
teeth for scoring. The face of the gears should

6. Check for the proper seating of the wear
plates in the adapter and in the cover (lllust.
13). If the wear plates are not warped. a rock­
ing motion indicates a burr on the face of the
adapter. cover or-wear plate.

'PA-43602

'PA-43601

IIlust. 9 - RemovingNicks and Burrs fromCover.

lIIust. 10 - RemovingNicks and Burrs fromHousing Faces.

IIlust. 12 - Relief Pocket Erosion Path.

'PA-43605

lIIust. 11 - Stoning Gear Faces. lIIust. 13 - Checking Fit of WearPlate.

ISS-1029Y.(2-61.) PRINTED IN UNITED STATES OF AMERICA
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7. Discard the housing (12) if either of the fol­
lowing conditions exist:

(a) If the housing gear bore diameter
measures greater than the maximum
permissible diameter through the
dowel bushing hole center line. (Refer
to Par. 2, "SPECIFICATIONS. ")

(b) If the housing shows severe score
marks that extend past the gear bore
center line.

NOTE: If the wear has been smooth and even,
it is not necessary to replace the housing.

8. Replace the gears (13) if the differential
between the gear face width and the housing
face width, with no shims, is in excess of
that specified in Par. 2, "SPECIFICATIONS."

9. Replace the drive shaft (41) and driven shaft
(14) if wear at the roller patterns is in excess
of that specified in Par. 2, "SPECIFICATIONS."

10. The specified end clearance, at final as­
sembly, between the gear faces and the housing
width should be as shown in Par. 2, "SPECI­
FICATIONS. "

11. If the bearings (8) are loose in the bores,
replace the end cover (20) and adapter (3).

12. If the drive and/or driven shafts are to be
replaced, the bearings (8, 34 and 40) must also
be replac ed,

13. Replace the seal seat (38), seal assembly
(39), "0" rings and shims when the pump is
rebuilt.

5. REASSEMBLY

(Ref. Nos. Refer to lIIust. 5.)

1. Lubricate the rollers in the bearings (8)
with light grease and coat the bearing bores
of the adapter (3) and cover (20) with white
lead. Install the thrust washers (6) into the
bearing bores. Be sure the bronze side of the
thrust washer is facing the shaft ends.

2. Using a bearing driver, press the bearings
(8) into the bearing bores of the adapter (3) and
cover (20).

NOTE: If new bearings are installed, they must
be of the same make and type as the ones re­
moved. If bearings of a different type are used,
they will not seat properly on the shaft.

3. Place the seal rings (7) in the seal ring
grooves of the adapter (3).

lIIust. 14. Relief Pocket Location.

4. Place the adapter end wear plate (10) on
the adapter (3) so that the counterbored relief
pocket is facing up and will be toward the pres­
sure side of the pump (lllust. 14). Refer to
Par. 1, "DESCRIPTION," to determine the
pressure side. Lubricate the gear contact
section of the wear plate with light oil. Install
the "0" ring (9) around the wear plate.

5. Tap the dowel (4) into the adapter (3).

6. Clearance between the gear face and wear
plate is provided by the bras s shim (11) be­
tween the adapter (3) and housing (12). Meas­
ure the housing width and gear width with a
micrometer and refer to the "Shim Chart" for
the proper number and location of the shims.
If the gears are so worn that the housing width
becomes more than. 004 inch greater than the
gear width, replace both gears.

7. Install the keys (15) to the shafts (14 and
41);then install the shafts to the adapter bear­
ing bores (lllust. 15).

8. Slide the gears (13) over the shafts, align­
ing the keyways with the keys. If the original
gears are used, line up the marks previously
made on the gear faces. If new gears are used,
keep the keyways 180 degrees apart (lllust. 16).
Lubricate the gear faces with light oil •

9. Place the proper shim, as selected in the
chart, on the face of the wear plate.

Continued an next page.
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5. REASSEMBLY·Continued

(Ref. Nos. Refer to IIlust. 5.>

lIIust. 15· Drive and Driven Gears Installed.

lIIust. 16 • Gear Keyway Positions.

10. Line up the punch marks and install the
pump housing (12) on the dowels (4) in the
adapter (3). Insert two of the cap screws
through the housing (12) and into the adapter to
hold the shims in place. Tap the housing down
on the dowels. being careful not to pinch the
"0" ring around the wear plate.

11. Select the proper shim for the cover side
from the chart. Install the cover wear plate

ISS.I029Y. (2-61.)

(17) over the shim. Be sure the relief pocket
is facing the gears and is toward the pressure
side of the pump.

12. Place the seal ring (9) around the outside
of the wear plate and center the wear plate with
the s,hafts. Place the seal rings (18) in the
grooves in the pump cover (20) and install the
dowel (4).

13. Plac e the cover (20) over the shafts align­
ing the punch marks with the marks on the
housing. Be sure the cap screw holes in the
wear plate. shim and housing are lined up and
tap the cover down with a fiber hammer. Be
careful not to pinch the "0" ring around the
wear plate.

14-. Install the four large socket head cap
screws (21). Be sure the spot faces on the
cover and the shoulder of the cap screws are
free of burrs to insure against leaks. Tighten
opposite cap screws gradually to the torque
specified in Par. 2. "SPECIFICATIONS."

15. If the shaft can be turned by hand with a
slight drag and not too freely. clearances be­
tween the gears and wear plates are correct.
If the shaft is too tight or too free. add or re­
move as many shims as necessary to obtain
the proper clearance.

NOTE: Installation of more shims than neces­
sary will reduce the efficiency of the pump.

16. Install the two small socket head cap
screws (19) attaching the cove r to the adapte r ,
and tighten them gradually to the torque speci­
fied in Par. 2, "SPECIFICATIONS."

17. Lubricate the thrust bearing (40) with
light grease. Install the thrust bearing over
the drive shaft and bottom it against the shoul­
der. Be sure that the thickest side of the outer
race is up or faces the splined end of the shaft.
(Illust. 17.)

18. Place the steel washer over the shaft with
the flat wear surface facing the splined end of
the shaft (Illust. 17).

19. Place the seal assembly drive key in the
hole in the shaft, with the long section parallel
with the shaft, and place the coil spring on the
steel washer (illust. 17).

20. Using light grease. lubricate the "0" ring
and back-up ring in the seal assembly. Install
the seal over the drive shaft, inside the spring,
being careful not to cut the 1.10" ring on the
shaft splines. Be sure the key slot in the seal
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assembly is aligned with the seal drive key in
the shaft (Illust. l7}.

21. Lubricate tlle ring on the seal seat with
light grease and press the seal seat (38) into
the seat bore of the seal retainer (36) until bot­
tomed. If removed, press the outer drive shaft
bearing into the seal seat (lllust. 17).

22. Assemble the "0" ring in the groove of
the seal retainer and lubricate with light grease.
Wipe off and lubricate the lapped surfaces of
the seal seat and the seal. (lllust. 17.)

23. Place the seal retainer, with bearing,
over the shaft and press down on the assembly
enough to start the cap screws in the seal r e-«
tainer plate (28). Be sure the seal drive key
enters and engages the drive key slot in the
seal assembly as it is compressed. Tighten
the cap screws to 50 ft-lbs.torque. and secure
them with lockwire (26).

24. Install the spacer "0" ring (29). spacer
(33) and snap ring (30) on the drive shaft. Press
the oil seal (25) into the seal retainer plate.

Seal seat (install
with flat lapped
surface facing the
seal)

Shim Chart

Gear width Install shims as indicated
greater (+) or below:
less (-) than
housing width Adapter Cover
(inch): side (inch) side (inch)

+.002 .003 .003
+.001 .003 .003
.000 .003 .002

-.001 .002 .001
-.002 .002 .001

6. BREAK-IN AND TEST OF REPAIRED PUMPS

If a shop test stand is "available on which the
pump can be mounted and operated against full
pressure and at maximum speed. the following
procedure is recommended for the break-in
and test.

1. Run the pump for two minutes at zero pres­
sure. Be sure that the test stand reservoir is
filled and that all inlet and outlet lines are
open.

2. By restricting the pump discharge line with
a needle or globe valve. raise the discharge
pressure to 500 psi for 10 seconds and lower to
zero pressure for 10 seconds. Continue the
procedure for five minutes.

Continued on next page.

Back of Drive shaft bearing
(assemble with back
adjacent to the seal)

Illust. 17 - Drive Shaft Seal Assembly and Bearing Installation.

'PA-60654
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6. BREAK·IN AND TEST OF REPAIRED PUMPS. Continued

3. Stop the pump and rotate the drive shalt by
hand to see if it is free. If it can not be turned
easily, remove and rebuild the pump.

4. Start the pump and apply 1000 psi for 10
seconds intermittently for five minutes.

CAUTION: Do not apply pressure for more
than lOs econd intervals.

5. Stop the pump and check for freeness, as
in Step 3. During the preceding break-in, check
for leaks at the mating surfaces of the cover,
housing and adapter, around the seal assembly,
and at the four assembly cap screws.

{;l. Build up the pump pressure to 1500 psi
which is the maximum operating pressure of

ISSo1029Y. (2-61.)

the hydraulic hoist system. A relief valve in
the control valve prevents the pressure in the
system from exceeding 1500 psi.

CAUTION: This is done to see if the pump can
maintain this pressure for a short time, and
should not be applied for mor-e than a few sec­
onds at a time.

7. Run the pump at 1000 psi and perform a
flow test by whatever means is available on the
test stand, or- as described in Section 1 under
"PUMP FLOW TEST."

If a shop test stand is not available, mount the
pump on the unit and follow the procedure out­
lined in Section 15 under "DIRECT LIFT HY­
DRAULIC SYSTEM," "FUNCTIONAL TESTS,"
"Pump and Relief Valve. "

PRINTED IN UNITED STATES OF AMERICA
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1. DESCRIPTION

The hydraulic pump is mounted to the front of
the tractor behind the radiator guard, and is
driven by a front power take-off attached to the
fan drive pulley on the crankshaft. The pump
forces oil to the hoist cylinders, on each side
of the tractor, for raising or lowering the blade.

2. SPECIFICATIONS

Pump make • • • • • • •• Hydreco
Pump filter element (in suction
side manifold). • Strainer screen

Pump shaft rotation (viewed
from adapter end) • •• Counterclockwise

Housing gear bore diameter
through center, inches. •• 3.402 - 3.404
Maximum permissible, inches. • • • 3.409

Gear diameter, inches. • 3.390 - 3.391
Minimum permissible,
inches • • • • • • • • 3.389

Maximum permissible clearance
between gear teeth tips and gear
housing bore (on suction side of
pump), inch. • • • • .007

Gear width (face to face),
inches ••••••• 3.500 - 3.5005
Minimum permissible, inches.. 3.4995

Roller bearing inside diameter,
inche s ••••••• 1. 6250 - 1.6255
Maximum permissible,
inches • • • • • • • 1.6260

Maximum permissible, clearance
between shaft in roller bearing
(bearing in end housings), inch

Wear plate thickne ss, inch. • •
Minimum permissible wear
plate thickness (at gear wear
patte rns), inch • • • • • •

Dowel hole diameter (end housings),
inch •••••••• .4380 -
Maximum permissible, inch ••••

.0035
.248 - .250

.245

.4390
.441

Check Spring:
Free length, inch. •
Test length, inch • • • • •
Test load, pounds.
Coil, number

.750
.3475

11.375:1: 5%
5-1/2

3. DISASSEMBLY

(Ref. Nos. Refer to lIIust. 1.)

NOTE: It is very important that the area in
which the pump is to be disassembled is kept
clean.

1. Clean the outs ide of the pump with an oil
solvent and dry thoroughly.

2. Place the pump on a clean work bench.

ISS.1029Y. (2·61.)

3. Remove any sharp edges or burrs from the
shaft splines with a fine file or oil stone.
4. Punch mark the cover (19), housing (31)
and adapter end (6) to assure proper reassembly.

5. ,Using a fiber hammer, tap the cap (21)
loose until it can be unscrewed by hand. Re­
move the gasket (22) from the cap (21).

6. Remove the four cap screws and lock wash­
ers that secure the left hand and right hand
manifolds (13 and 33) to the housing (31).

7. Remove the gaskets (14) from both mani­
folds (13 and 33). Remove the oil strainer (32)
from the left hand manifold (33).

8·. Remove the lock screw (25) and set screw
(26) from the end of the drive shaft (29).

9. Remove the crank pin (27) from the drive
shaft.

NOTE: If necessary, use a brass drift and
hammer to tap the crank pin through the shaft.

10. Remove the four hex socket head cap
screws that secure the cover (19), housing (31)
and adapter end (6) together.

NOTE: The cover (19) is doweled to the hous­
ing (31) and the housing is doweled to the adapt­
er end (6). Avoid scoring or nicking the ma-
chined surfaces of the pump sections. DO NOT
USE A SCREWDRIVER to pry the sections apart.
Tap them with a fiber hammer to loosen them.

11. Using a fiber hammer, tap the cover (19)
from the housing (31) and remove it.

12. Note the position of the relief pocket
in the wear plate (lliust. 2) for proper reassem­
bly, Remove the wear plate and cover "all ring
from the cover. Note the location and number
of shims when disassembling. (Illust. 2.)

NOTE: Mark the wear plate (18) with paint or
tape to identify which end of the pump it was
removed from.

13. Mark the pump drive gear and driven gear
with an India oil stone or small pieces of tape
for proper reassembly (lliust. 3). The reason
for this is to re-establish the same gear tooth
wear pattern when the oll'iginal gears are to be
reinstalled. The efficiency of the pump may
otherwise be impaired.

14. Remove the driven shaft (17), with the gear
(28), from the housing (31).
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Page 3• 15. Using a fiber hammer, tap the drive shaft

(29) out of the housing (31). (Illust. 4.)
18. Remove the shim (12), wear plate (10) and
"0" ring (11).

16. Note the position of the relief pocket in the
wear plate (10) for proper reassembly. (Illust.
5.)

NOTE: Mark the wear plate (10) with paint or
tape to identify which end of the pump it was
removed from.

17. Using a fiber hammer, tap the housing (31)
from the adapter end (6).

•

IP8-14038

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Power take-off shaft gear.
Lubrication fitting.
Power take-off shaft.
Coupling.
PUmp housing dowel.
Pump adapter end.
Check valve plunger.
Check valve plunger spring.
Seal with spring.
Rear wear plate.
"0" ring.
Shim gasket.•

19. Remove the check valve plunger springs
and plungers from the adapter end (illust. 6).

Continued on next poge.

~
\

26 25 \
\
24

llIust. 1 • Exploded View of Hydraulic Pump.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Manifold.
Manifold gasket.
Woodruff key.
Snap ring.
Driven shaft.
Front wear plate.
Cover.
Timing crank.
Cover cap.
Cover cap gasket.
Oil seal.
Bearing.

25.
26.
27.
28.
29.
30.
3l.
32.
33.
34.
35.
36.

Lock screw.
Set screw.
Crank pin.
Gear.
Drive shaft.
Snap ring.
Housing.
Strainer.
Manifold.
Seal seat.
Coupling.
Pump assembly.
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3. DISASSEMBLY- Continued

(Ref. Nos. Refer to lItust. 1.)·

20. Remove the seal (23) from the cover (19)
and discard the seal.

21. Using a standard bearing puller. remove
the bearing (24). from the drive shaft bore of
the adapter end (6), to facilitate removal of the
seal and spring (9).

lIlust. 2 - Relief Pocket Location.

IPA-43598

lIIust. 3 - PumpGears MarkedBefore Removal•.

lIIust. 4 - RemovingDrive Shaft.

ISS-1029Y.(2-61.)

22. Remove the spring and seal from the drive
shaft bore of the adapter end and discard them.
(lllust. 7.)

4. INSPECTIONANDREPAIR

(Ref. Nos. Refer to lIlust. 1.>

1. Wash all parts in an oil solvent and dry
thoroughly with compressed air.

CAUTION: Do not spin the bearings qry with
compressed air.

2. Inspect. the bearings for freeness of rollers
and pitted. broken or excessively worn rollers.

3. If the remaining bearings in the adapter end
(6) and cover (19) are to be replaced. proceed
as follows:

(a) Insert the tool (Ulust. 8) under the,
bearing and tap the tool with a hammer
until the bearing i's raised.

lIIust. 5 • Relief Pocket Location.

lIlust. 6 • RemovingCheck Valve Plunger.
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• lIIust. 7 " Seal Assembly Removed•

(b) Complete the removal of the bea r«
ing using a standard bearing puller.
We suggest Owatonna bearing puller
MD 956-Bl (rn part number I 020 163 Rl).

NOTE: Always replace the shafts (17 and 29)
when the bearings are replaced.

4. Inspect the seal seat (34) in the drive shaft
bore of the adapter end (6) for excessive wear,
pits or grooving. If it is necessary to replace
it, press or tap it out of the bore.

5. Using a fine oil stone, remove all nicks
and burrs from around the bearing bores and
drilled holes of the adapter end (6) and cover
(19).

6. For practical purposes, it is suggested
that the housing (31) be replaced when the pump
is overhauled. If, however, the housing shows
no signs of wear, it may be used after remov­
ing any small nicks or burrs on the mating sur­
face of the housing.

7. Inspect the gear shafts (17 and 29) at the
bearing points and seal areas for rough au r «
faces and escessive wear. Refer to Par. 2,
IISPECIFICATIONS, IIfor the specified maxi­
mum permissible shaft wear at the bearing
points.

lIIust. 8 " Removing Beorings.

NOTE: If the shafts are not within specifica­
tions, replace the shafts and all bearings.

8. Inspect the gear faces and edges of the
teeth for scoring. Stone the faces and edges
of the gear teeth to remove any nicks or burrs.

9. Using a micrometer, check the gear width.
Refer to Par. l, IISPECIFICATIONS, IIfor the
specified minimum permissible gear wear.

10. If necessary to replace the gears (28),
remove the snap rings (16 and 30) and press the
gear s off the shaft s,

NOTE: The drive shaft gear is keyed to the
shaft (29).

11. Check the check valve plunger springs (8)
for free length, test length and test load. Re­
fer to Par. 2, "SPECIFICATIONS."

12. Check the thickness of the wear plates (10
and 18) at the gear wear pattern area. Refer
to Par. 2, "SPECIFICATIONS;"for the mini­
mum permissible thickness.

Continued on next page.
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.4. INSPECTIONANDREPAIR· Continued

(Ref. Nos. Refer to lIIust. 1.)

NOTE: Replace the wear plates that have sev­
ere score marks, heavy wear or show erosion
marks in the vicinity of the counterbored relief
pocket. Do not turn the wear plates around in
assembling, as the relief pocket is on the gear
side only. If old wear plates are reinstalled,
they should not be interchanged from one side of
the pump to the other.

5. REASSEMBLY

(Ref. Nos. Refer to lIIust. 1.)

NOTE: Discard all "0" rings and seals and use,
:ti€W "0" rings and seals when reassembling the
pump.

1. Using a suitable sleeve driver, press the
seal seat (34) into the drive shaft bore of the
adapter end (6).

2. Insert the new spring and seal (9) into the
drive shaft bore of the adapter end (6).

3. Lubricate the rollers in the bearings (24)
with light grease and coat the bearing bores in
the adapter end (6) with white lead. Press the
two bearings (24) into the bores of the adapter
end (6) so that they are flush with the machined
surface. .

4. Ins ert the two check valve plungers (7) into
the bores between the bearing bores in the
adapter end (6). Insert the two springs (8) in­
to the plungers (7). (Illust. 6.)

5. Place the wear plate (10) onto the adapter
end (6), being sure that the counterbored relief
pocket is up and on the pressure side of the pump.

NOTE: When the original wear plates are used
over, they must be replaced in their original
positions.

6. Place the new "O"ring (11) around the wear
plate (10). Lubricate with light oil, the section
of the wear plate contacting the gear face.

7. Clearance between the gear face and wear
plate is provided by the shim gaskets between
the housing, adapter and cover. Measure the
housing width and gear width with a microme­
ter and refer to the shim chart for the proper
number and location of shims.

8. Place the proper shim (12) on the face of
the wear plate (10).

ISS.1029Y.(2·61.)

9. Line up the punch marks and install the
hous ing (31) on the dowels (5) in the adapter
end (6). Using a fiber hammer, tap the hous­
ing down on the dowels, being careful not to
pinch the "0" ring (11) around the wear plate.

10. Place the key (15) into the slot on the
shaft (29). Slide the gear over the shaft and
key. Place a snap ring (30) in the groove in
the shaft on each side of the gear.

11. Slide the gear over the shaft (17) and
place a snap ring (16) in the groove in the shaft
on each side of the gear.

12. Insert the shaft (29) with the splined end
through the bottom bore of the adapter end (6),
and the shaft (17) into the upper bore of the
adapter end.

NOTE: Line up the marks previously made
on the gear faces if the original gears are used.
If new gears are used, keep the keyways 180
degrees apart. (lllust. 9.) Lubricate the face
of the gears with light oil.

13. Select the proper shim (12) for the cover
side from the shim chart. and position it on the
housing face.

14. Install the wear plate (18) over the shim
(12), being sure that the relief pocket is facing
the gears and is on the pressure side of the
pump.

15. Place an "0" ring (11) around the wear
plate (18).

16. Instal:l the seal (23) into the cover (19).

lIIust. 9. Position of NewGears.
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17. Lubricate the rollers in the bearings (24)
with light grease and coat the bearing bores in
the cover (19) with white lead. Press the two
bearings (24) into the bores of the cover (19) so
they are flush with the machined surface.

18. Place the cover (19) on the dowel in the
housing (31) so the punch marks line up. Be
sure the cap screw holes in wear plates. shims
and the housing are lined up. and tap the cover
down. Be careful not to pinch the "0" ring (11).

19. Install the four hex socket head cap sc rews
in the cover and tighten.

20. Install the crank pin (27) through the drilled
hole in the shaft (29) so the recess in the pin
lines up with the tapped hole in the center of the
shaft.

21. Install the set screw (26) and lock screw
(25) into the tapped hole in the center of the
shaft (29) and tighten.

22. Install the gasket (22) into the cap (21).

23. Screw the cap (21) onto the cover (19).
Using a fiber hammer, tap the cap until tight.

24. Insert the oil strainer (32) into the mani­
fold (33). Place a gasket (14) and the manifold
(33) over the port on the pressure side of the
housing (31) and secure with four cap screws
and lock washers.

ISS.1029Y. (2·61.)

25. Place a gasket (14) and the manifold (13)
over the remaining port in housing (31) and se­
cure as butlined in Step 24.

26. If the shaft (29) can be turned byl hand with
a slight drag and not too freely, the clearance
between the gears and wear plates is correct.
If the shaft is too tight or too free, add or re­
move as many. shims as necessary to obtain
the proper clearance.

NOTE: Installation of more shims than neces­
sary will reduce the efficiency of the pump.

27. Mount the pump on the unit and follow the
procedure outlined in Section 1 under the
"PUMP FLOW TEST" paragraph.

Shim Chart

Gear width NOTE: Brass shim gaskets
greater (+) are.OOl and .002 in thick-
or less (-) ness.
than housing Adapter Cover
.width (inch) side (inch) side (inch)

+.002 .003 .003
+.001 .003 .003
.00f) .003 .002

-.001 .002 .001
-.002 .002 .001

PRINTED IN UNITED STATES OF AMERICA
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1. DESCRIPTION

These hydraulic pumps are the pressure-loaded
gear type and are desl.gned for continuous oper­
ation. The pump is Located in front of the radia­
tor and mounted on the oil strainer base. The
pump is power take-off driven. The purpose of
the pump is to force ail under pressure to the
hydraulic cylinders fqr operation of the hydraul­
ic equipment.

These pumps are as sembled for counterclock­
wise rotation as viewed from the splined end of
the drive shaft. They operate continually when
the engine is running,. but are under a load only
when the control valv¢ demands pressure.

As the pump drive rotates, the drive gear turns
the driven gear at the same speed, but in the
opposite direction. As the gears revolve, oil
is carried from the suction side to the pressure
side of the pump in the pockets formed by the
gear teeth, wear plates and housing. The mesh­
ing of the gears on th e pressure side forces the
oil out of these pockets and through the outlet
port. A small portion of the oil, which remains
trapped in the pockets, is forced against the
wear plates, creating a high pressure. To dis­
perse this pressure, a 1/16 inch deep relief
pocket, located on the pres sure side of the
pump, is drilled in the wear plates.

2. SPECIFICATIONS

Pump make, • • • • • • • • •• FFydreco
Pump shaft rotation (viewed nom
splined end of drive shaft) Counterclockwise

Housing gear bore diameter,
inches • • • • • • • • •• 4.405 - 4.407
Maximum perrrris sifble dimen-
sion ac ro ss gear bor e, inches •• 4.413

Gear diameter, Inches 4.399 - 4.400
Minimum allowable, inches. • 4. 398
Maximum al.lowable clearance
(gear tip to housing bore),
inch. • • • • • • • .008

Bearing inside diarnete r ,
inches • • • • • • • • •
Maximum al.lowable ,
inches .

Shaft diameter, inches
Minimum a.Ilowablei, inches
Maximum allowable clearance
(shaft in bearing bore), inch ••

Gear thicknes s (29429~R9l and R92),
inches • • • • • • •• •• 2.5000 -
Minimum allowable. inches. • •

Gel1r thickness (2900U R92 and R94) ,
inches • • • • • • • 2.0000 -
Minimum allowable" inches. • •

1.8775 - 1.8760

1.8765
1.8745 - 1.8750

1.8735

.0030

2.5005
2.4995

2.0005
1.9995

ISS.1029Y. (2•.61.)

.3730 - .3740Wear plate thickness, inch
Minimum allowable at gear
contact, inch •••••••• .369

Relief seat bore, inches. • • 1.1250 - 1.1255
Maximum allowable, inches. •• 1. 1265

Relief plunger barrel diameter,
inches. • • • • • • •• 1.1240 - 1.1245

1. 1235Maximum permissible, inches. •
Drive shaft diameter at outboard
bearing location, inches •• 1. 5744 - 1. 5748
Minimum allowable, inches 1.5741

Drive shaft diameter at thrust
bearing location, inches. • 1.3781 - 1.3786
Minimum allowable, inches 1. 3778

Relief valve plunger spring:
Free length, inches
Test length, inches
Test load, pounds ••

6
4-53/64

450

3. DISASSEMBLY

(Ref. Nos. Refer to IIlust. 2.)

1. Position the pump and control valve on a
clean bench and remove the seven cap screws
from the control valve. Separate the valve
from the pump.

2. Punch mark the cover, housing and adapter
(must. 1) in order to reassemble them cor­
rectly. Remove the 14 cap screws (26) from
the cover (27).

3. Tap the cover with a fiber hammer to
loosen it (1lIust. 1). Remove the cover with
the dowels (30 and 32) from the housing (39).
Remove the "0" rings (31 and 33) from the
dowels.

Continued on page 4.

Illust. 1 - Removing Cover from Housing.
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I
I
39 /

/
37

IP8-85758

lIIust. 2 - Exploded View of Hydraulic Pump. (Models 3615A1J1BL and
3625A1J1BL shown, others similar.)

1. Pilot flange bolt. 20. Relief valve seat.
2. Drive shaft oil seal. 21. Relief valve plunger.
3. Pilot flange. 22. Relief valve plunger spring.
4. Pilot flange "0" ring. 23. Relief valve spring washer (special).
5. Drive shaft and retainer. 24. Relief valve cap "0" ring.
6. Drive shaft. 25. Relief valve cap.
7. Drive shaft outer bearing. 26. Cover bolt.
B. Retainer and drive shaft "0" ring. 27. Cover.
9. Retainer. 2B. Gear bearing.
10. Seal seat. 29. Cover "0" ring.
11. Seal. 30. Dowel.
12. Dri·ve shaft inner bearing. .31. Dowel "0" ring •
13. Shim, •010 inch thick. 32. Dowel.
14. Snap ring. 33. Dowel "0" ring.
15. Drive shaft retaining washer. 34. Cover and adapter "0" ring.
16. Adapter. 35. Wear plate.
17. Low pressure return "0" ring. 36. Dowel.• lB. Low pressure inlet "0" ring. 37• Drive gear.
19. Relief valve seat "0" ring. 3B. Driven gear.

39. Housing.



3. DISASSEMBLY. Continued
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4. Remove the "0" (29 and 34)from the
wear plate (35). the wear plate noting
the position of the pocket andmark the
plate for correct reaas ernm.v

gear and driven gear
remove (nlust. 2).

6. Remove the
the back "0" rings (29
wear plate (35). Note
pocket andmark the
ly (must. 5).

(lllust. 4). Remove
31, 33 and 34) and rear
position of the relief

e for proper reassemb-

7. Cut the lockwire remove the eight cap
screws (1)from the p flange (3). Remove
the pilot flange. Tap drive shaft from the
cover endwith a fiber 'fLg..u.u,u~.... to loosen and
remove it (Illust. 6). e£erence numbers 7
to 15 inclusive will out on the drive
shaft as a complete as

·8. Remove the relief
(23), relief spring (22)
7.)

ve cap (25), washers
plunger (21). (lllust.

9. The relief valve se
by tapping it out the

(20) can be removed
osite end of the relief

1SS-1029Y.(2-61.)

•

lIIust. 4 • RemovingHousing fromAdapter. •cap end (must. 7). Be sure the seat is a loose
fit before reassembly.

Gear Bearings

10.· Removebearings only if necessary. Check
the bearings (28) in the cover (27) and adapter
(16)for freeness of the rollers. Checkfor
pitted, broken or excessively worn rollers and
replace if necessary.

Illust. 5 • RemovingRear WearPlate.
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lIIust. 6 - Removing Drive Shaft from Adapter.

Seal Assembly From Drive Shaft

11. Wrap a rag around the large spline end of
the drive shaft and place it in a vise (illust. 8).

12. Remove the retainer (IS) and snap ring
(14).

PUMP MODELS 3620AZAZ AND 362SAZAZ
ONLY: Remove the shims (lllust. 8).

13. Remove the inner bearing with the aid of a
puller (illust. 9).

NOTE: Pump Models 3620AZA2 and 362SA2A2
are equipped with two inner bearings (12)•

lIIust. 7 - Removing Relief Valve Seat.

lIIust. 8 - Removing Retainer from Drive Shaft.
(Models 3620A2A2 and 3625A2A2 shown.)

14. Remove the seal ,assembly snap ring and
the key that holds the seal assembly (11) in
place on the shaft.

IS. Remove the seal assembly (11). Remove
the seat retainer (9) with the seal seat (10)•
Push the seal seat out of the retainer.

CAUTION: BE CAREFUL NOT TO NICK OR
SCRATCH THE LAPPED SURFACES OF THE
SEAL ASSEMBLY OR SEAL SEAT.

16. Remove the shaft (6) from the vise and
press the outer bearing (7) off of the shaft,
using an arbor press. Note the position of the
bearings for proper reassembly.

17. Discard all "0" rings and replace with
new ones.

lIIust. 9 • Removing Inner Bearings. (Models
3620A2A2 and 3625A2A2 shown.)
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4. INSPECTION AND REPAIR

1. Wash all parts in oil solvent or fuel oil.
Dry thoroughly with clean cloths or with com­
pressed air. Do not spin the bearings with
compressed air.

2. Inspect all parts for scoring or excessive
wear.

3. With a small piece of flat, smooth, mill
file or India oil stone, remove all nicks and
burrs from the machined surface. Rewash
before assembly.

Wear Plates

4. Replace the wear plates if they are found
to be scored or excessively worn.

5. Check for proper seating of wear plates in
gear housing counterbore. A rocking motion
indicates a burr on the counterbored surface
or on the wear plate surface.

NOTE: Step 5 applies with the wear plates
seated on the machined surface of the adapter
and cover.

6. Check housing gear bores for excessive
wear.

7. Refer to Par. 2, "SFECIFICATIONS," for
the wear limits.

5. REASSEMBLY

(Ref. Nos. Refer to lIIust. 2.)

Seal Assembly to Drive Shaft

1. Using an arbor press, press the outer bear­
ing (7) onto the shaft (6).

2. Wrap a rag around the large splined end of
the shaft (6) and place it into a vise.

3. Install the two new "0" rings (8) onto the
retainer (9).

PUMP MODELS 3620A2A2 AND 3625A2A2
ONLY: These models are equipped with one
"0" ring (8).

4. Press the oil seal seat (10) into the re­
tainer (9).

5. Press the seal seat (10) and retainer (9)
onto the shaft (6).

NOTE: The slotted end of the retainer must
face the small splined end of the shaft (illust.
10 and 11).

Drive shaft inner bearings (assemble
bearings face to back, with the first
bearing placed on the shaft with the
back adjacent to the seal)

IBack of bearing ------.

Seal seat (install
seat with the flat lapped
surface facing the seal)

Seal
Snap ring

Thrust
direction

IPA-60658

IIll1st. 10· Assembly Drawing for Drive Shaft Inner Bearing, Seal and Seal Seat.
(Models 3620A2A2 and 3625A2A2 only.)

ISS.1029Y. (2·61.) PRINTED IN UNITED STATES OF AMERICA
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Inner bearing

Seal seat (install seal
seat with the flat lapped
surface facing the seal) ace of bearing

Retainer

Seal Snap ring

Thrust
directionOuter bearing

IPA·60659

lIIust. 1l • Assembly Drawing for Drive Shaft Inner Bearing, Seal and Seal Seat. (Models 3615A1J1BL and 3625A1J1BL only.)

6. Install the seal assembly (11) onto the shaft
(6). (Ulust. 10 and 11.) Be sure the slot in
the seal engages the drive key in the shaft.

8. Install the snap ring (14) on the drive shaft
(6).

7. Coat the inner bearing (12) with light oil
and press it onto the drive shaft (6) until it
bottoms. (Ulust. 12.)

PUMP MODELS 3620A2A2 AND 3625A2AZ
ONLY: Measure the clearance between the
snap ring and the race of the top inner bearing
with a feeler gauge (Ulust. 13). When the clear­
ance has been determined, remove the snap
ring and install the required amount of .010
inch thick shims.

Continued on next page.

PUMP MODELS 3620AZAZ AND 3625A2AZ
ONLY: These models are equipped with two
inner bearings •

Illust. 12 • Pressing Bearing on Drive Shaft.
IIlust. 13· Checking Clearance Between Snap Ring and Inner
Bearing. (Pump Models 3620A2A2 and 3625A2A2 only.)


