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Figure 1. Typical Oilgear Type "D Pump, Port "A'" Side with "H" Servo Lever Control (53265).
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TO THE USER AND QOPERATOR OF OILGEAR TYPE ‘D PUMPS:
Tuese instructions are written to simplify your work of installing, operating and maintaining Oilgear Type
"D On=-Way flow and Two-Way flow pumps. Your acquaintance with the construction, principle of operation
and characteristics of these units will help vou attain satisfactory performance, reduce shutdowns and in-
ctrease the pump’s life., We feel confident the Oilgear pump will operale to your satisfaction if these in-

structions arc adhered to. Some Oilgear units have been modificd from those described in this bulletin and
other changes may be made without notice.
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IMPORTANT! CASE DRAIN MUST
BE OPEN TO RESERVOIR.
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Figure 2. Type "D" Pump, Botiom Side, with Two-Way Suclion Valve (Plunger Type) (52264-A).

1. PREPARATION AND INSTALLATION

A, MOUNTING

1. PUMPS WITHOUT RESERVOIRS. These pumps
are shipped with or without suction and discharge tubes in
place. When shipped WITH tubes in place, avoid undue
jarring or abusive handling to protect tubes and pump
mechanism. Remove all pipe tap protectors from case bot-
tom. IMPORTANT: Drain port ““1” must be open to dis-
charge above the reservoir fluid level... no tube is required.
When pump is shipped WITHOUT tubes in place, remove
all pipe tap protectors (not pipe plugs) from case bottom.
Port numbers are stamped on pump case, suction valve and
fumnished tubes. Connect discharpe tube “2” to port “2”
(see bulletin on “Piping Information” for sealing joints).
For units equipped with pintle check valves, discharge pipe
must be curved to aim discharge away from suction pipe.
Connect suction tubes “3” and “5” 1o ports “3” and “5”.
Screw suction tubes securely in place to prevent air being
drawn into the system. Suction and discharge tubes should
reach within one or two times the tube diameter from bot-
tom of reservoir. Do not allow tubes 10 bottom on reser-
voir. Clean external surfaces of pump thoroughly and se-
cure pump with pasket to mounting surface.

2. PUMPS WITH RESERVOIRS. These units are
usually fully equipped. Mount reservoir on a level
foundation at least six inches above floor level to
facilitate draining of fluid.

B. PIPING AND FITTINGS.
See Cilgear bulletin on "Piping Information’,

Eulletin 947000F

C. POWER AND STARTING

Power is required in proportion to volume and pres-~
sure used. Motor size recommendations for spe-
cific applications can be obtained from The Oilgear
Company. Standard low starting torque motors are
suitable for most applications. Never start or stop
unit under load unless system is approved by Oilgear.
It may be necessary to provide a delivery bypass
in some circuits.

D. DRIVE

Pump driveshaft must rotate clockwise when facing
end of pump shaft. (Special pumps are available for
counterclockwise rotation.) See Rotation Direction
plate on gear pump housing, or circuit, Use either
direct, belt, silent chain or gear drive. Provide
an easy slip fit for coupling, pulley, sheave sprocket
or gear and fasten with set screw. Do not use a
drive fit,

E. FLUID AND FILLING RECOMMENDATIONS

Refer to instruction plate on reservoir or machine
and/or Oilgear bulletins on "Fluid Recommenda-
tiong”.  Pump all fluid thru a clean filter.

Fill reservoir to, but not above, high level on sight
gage. Turn driveshaft a few times by hand to be
sure parts are "free". With pump control at '"neu-
tral”, turn drive urit on and off several times be-
fore allowing pump to attain full speed. The system
is {illed by running the pump and operating control.
Watch fluid level and stop pump if level becomes
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IMPORTANT! CASE DRAIN
MUST BE OPEN TO RESERVOIR

BACK PRESSURE
RELIEF VALVE

SUCTION PIPE

SOME PUMPS HAVE NO PORTS 50 & 51. PORT 8 INSTEAD OF PORT 26 IS CONNECTED TO PORT 22 ON THOSE UNITS.

PORT "3" GEAR PUMP /”_\‘/

PORT "2"
DISCHARGE PIPE

PORT 5" RADIAL PISTON
PUMP SUCTION PIPE

Figure 3.

low. Add fluid and start again. On differential
systems, be sure fluid level is not above "high level”
when ram is retracted, or below 'low level' when
ram is extended. Bleed air from system by loosen-
ing connections or opening petcocks at the highest
points in the system. Tighten connections or close
petcock when a solid stream of fluid appears. To
assure long service life from your Oilgear unit, keep
hydraulic fluid clean at all times.

F. FLUID FILTER

Refer to r‘eference bulletin on "Filtration Recommen-
dations’. When unit is equipped with a fluid {ilter,
see referenced reference material for information on
specific filter. Replace {ilter element when filter
condition indicator reaches change area at normal
fluid temperature, Drain and thoroughly clean filter
case. Use replacement elements of same beta 10
ratio (normally a ratio of 4). An additional filter
is provided with some controls Nt is important it's
element is replaced when dirty.

G. AIR BREATHER

On most installations, an air breather is mounted
on top of fluid reservoir. Keep breather case filled
to the fluid level mark, About once every six months,
remove wing nut and cover {rom breather and clean
screen with solvent., Fill container to mark with
clean fluid and install dry screen. I is important
the air breather be of adequate size and kept clean
to allow air flow in and out of the reservoir as fluid
level rises and falls with dilierential systems.

Type "D Pump, Bottom Side, with Two-Way Suction Valve (Check Type)

(51788)
H. FLUID COOLING

When pump is operated continuously at rated pres-
sure or frequently at peak load, auxiliary cooling of
fluid may be necessary, Fluid temperature should
not exceed the limits specified in the Oilgear bulletin
on ""Fluid Recommendations”. U a cooler is added,
refer to "Cooler Fluid Circuits" for proper connec-
tions.

II. CONSTRUCTION

Papge 3

Basic pump components are a pintle (5), a cylinder
{6) and bushing assembly (7) with closely fitted radijal
rolling pistons (8), thrust rings (18), a rotor (16),
a rotor cover (65), a gear pump housing (72), a
slideblock (82), a driveshaft (1) and a case (56).
The cylinder and tapered bushing assembly, lined
with bearing metal, rotates on a2 fluid {ilm about
the stationary tapered pintle pressed into the case.
The driveshaft (1) rotates in two bearings (11 and
12) and is directly connected to the cylinder through
a splined floating coupling (19). The rotor (16),
rotor cover (65) and thrust ring assembly (18) mount-
ed in the slideblock (82) rotates freely in anti-friction
bearings (9 and 10). A slideblock, equipped with
horizontal liners (84) and (85) is moved at right
angles to the shaft axis in the case by the control
mechanism to vary the pump delivery and reverse
the fluid flow.

Sizes 100 and larger pumps provide automatic con-
trol of the steep tapered cylinder bushing and pintle
running clearance thru flat springs (97), yoke (98),
coupling flange (19) with piston ring (19A), orifice
{95) and relief valve (103)

Bulletin 947000F



BACK PRESSURE
RELIEF VALVE
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SUCTION PIPE

Figure 4.

A_constant.delivery gear pump_(22.and_23),_built into___is_delivered out_of either port and the pump is in

gear pump housing (72), supercharges the main
system; supplies hydraulic controls; supplies fluid
to auxiliary equipment; provides flow for continuous
filtering and cooling of fluid when necessary. The
gear pump system is protected by an integral reliefl
valve assembly (50 and 51). (For instructions on
duplex gear pumps, see reference bulletin).

High pressure relief valve assemblies (34 and 35)
in pump case protect the radial piston pump, work
and machine against overload. One-way pumps may
have one or 1two assembolies; Two-way units have two.

For instructions on suction valve bolted 1o bottom
of case; controls and opposing operators mounted on
side of case, see reference bulletins,

II.  PRINCIPLE OF OPERATION, (Refer to figure 7)

A. RADIAL PISTON UNITS (all sizes)

Clockwise rotation of driveshaft, rotates the cylinder
and piston assembly on a lubrication film about the
pintle through the floating coupling and drives the
gear pump. Centrifugal force plus back pressure
in the system kecps pistons against thrust rings so
rotor and rolor cover assembly in the slideblock
rotate with cylinder assembly, Slideblock, with rotor
and rotor cover assembly, is moved at right angles
to cylinder-pintle axis by controls on either or both
sides of case. Fluid is conveyed to and from the
pistons through cored and drilled passages in the
case, pintle and cyvlinder assembly.

When the cylinder and rotor vertical centerlines co-
incide, no inward or outward motion is imparted to
pistons while the shail rotates: consequently, no [luid

Bulletin 947000F

Type "D" Pump, Bottom Side, with One-Way Suction Valve (53269).

""Neutral Position".

With slideblock and rotor assemoly moved to the left
by the control mechanism (see instruction bulletin
on individual controls for their principle of operation)
and input shaft rotating clockwise, the pistons move
outward during lower half revolution to receive {luid
returned through case port '"B', supercharge f{luid
or fluid from the reservoir to fill the cylinder radial
bores. The pistons move inward during the upper
half revolution of the cylinder, delivering fluid under
pressure through the upper pintle passage to case
port "A". Drilled and cored passages in the case
carry fluid to and from the built-in relief valves,
suction valve and pump controls.

With slideblock and rotor assembly moved to the
right by the control mechanism, the pistons move
outward during the upper half revolution to receive
fluid returned ihrough case port "A", supercharge
fluid or {luid from the reservoir to {ill the cylinder
radial bores. During the lower half revolution of
the cylinder, the pistons move inward and deliver
fluid under pressure through the lower pintle pas-
sage to case port "B".,

This description covers two-way flow pumps which
are equipped with two high pressure relief valves
a two-way suction valve and a pintle with four equal
passages in the pintle. The slideblock on one-way
units usually moves irom "neutral” to a position on
the left only and are usually equipped with one high
pressure reliel valve and a one-way suction valve
Some early one-way units may be equipped with a
three hole pintle.
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INDICATOR STEM

ROTATION DIRECTION PLATE

DRIVESHAFT

PORT 27"

OPPOSING OPERATOR

OLD STYLE FILTER &
FLOW CONTROL VALVE

PORT "B" HIGH PRESSURE RELIEF
VALVE ADJUSTMENT (2-WAY UNITS ONLY)

Figure 5. Type "D" Pump, Port '"B" Side (53259)

B. CYLINDER CLEARANCE CONTROL (Size 100
and larger) Refer to figure 6.

The cylinder clearance control automatically moves
the cylinder axially on the tapered pintle to maintain
optimum running clearance at all pressures., Fluid
escaping through the running clearance on small end
of cylinder and pintle flows into the flat spring (97)
chamber in the end of the cylinder. It's escape from
the chamber is restricted by the coupling flange (19),
coupling piston ring (19A) and an orifice (95) in the
pintle (5). As the pump pressure increases, the
amount, of fluid escaping through the running clear-
ance gradually increases and builds up pressure in
the chamber forcing the cylinder (6) farther onto the
tapered pintle, thus reducing the running clearance.
A relief valve (103) built into the pintle cover, limits
the maximum pressure in the flat spring chamber.
The pintle cover contains plugs 7, 8 and 9 opening

to a compartment for installing thermo-bulb protec-
tive devices such as thermometers and thermo limit
switches,

C. CONTROLS AND SUCTION VALVES,

See Oilgear reference bulletins.

(Continued on Page 8)
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Cutaway Circuit Diagram of °
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IV. SPECIFICATIONS

A. RADIAL PISTON UNIT

Maximum eccentricity in inches.

Slideblock vertical clearance in liners, inches.
Slideblock end play, inches.

. Rotor end play within slideblock, inches (+ .010
or size 4 thru 20) + ,015 for size 60 and larger)

oo op

]

e. Cylinder should begin to get tight when pintle
projects amount shown + .03 inches.

f. Approximate force in tons to press out pintle.
g. Approximate force in tons to press in pintle.

j.  Cylinder off-of-tight position, in inches (+ .010)
k. Maximum normal rated speeds in rpm.

SIZE a b* c* d e f g i k
411.198 . 004 to . 007 . 004 to . 007 .010 L7 12| 8|.14 1200
425/.198 . 004 10 . 007 . 004 to ., 007 .010 .15 12| 8),.13 1200
811].187 . 005 to . 008 . 005 to . 008 .015 .19 15{ 10(.16 1200
8171. 1817 . 005 to . 008 .005 to . 008 . 015 .17 15| 10].14 1200
825].187 . 005 to . 008 . 005 to . 008 .015 .17 15 10].14 1200

1211{.250 . 005 to . 008 . 005 to ., 008 . 015 .28 30| 20.25 1200

1217].250 . 005 to . 008 .005 to . 008 .015 .25 30| 20].22 1200

12254.250 . 005 to . 008 . 005 to . 008 .015 .25 30| 20{.22 1200

20114.250 . 005 to . 008 . 005 to . 008 . 020 .44 40| 35{.41 1200

2017, 250 . 005 to . 008 .005 to . 008 . 020 .34 40( 35].31 1200

20251. 250 . 005 to . 008 . 005 to . 008 . 020 .34 40] 351.31 1200

356111.375 . 006 to . 010 . 006 to . 010 .031 .59 50| 30(.56 1200

3517].375 . 006 to . 010 . 006 to . 010 .031 .44 501 30(.41 1200

35251, 375 . 006 to . 010 .006 to . 010 . 031 .41 50| 30].38 1200

6011, 375 .008to . 012 . 008 to . 012 .031 .69 50| 30(.75 - 1200

6017]|.375 .008 to . 012 .008 to . 012 .031 .44 501 30].50 1200

6025/, 375 . 008 to . 012 .008 to . 012 . 031 .44 50| 30],50 ~ {1200

10011 |, 406 .010 to . 015 .008 to . 012 . 035 .12 250{100/.05 900

10017 |.406 .010 to . 015 .008 to . 012 . 035 .12 250)100(.05 900
10025 |. 406 .010 to . 015 .008 to . 012 . 035 .12 250[1001.05 900
15025 1. 531 .010 to . 015 . 008 to . 012 .035 .12 250(100(.05 900
15030 . 531 .010 to . 015 .008 to . 012 . 035 .12 2501001, 05 900
15035 . 531 .010 to . 015 .008 to . 012 . 035 .12 250(1001.05 900
200351, 675 .010to . 015 .008 to . 012 . 035 .12 250(100|.05 900
23030, 675 .010 to . 015 .008 to . 012 .035 .12 250 (1001}.05 900

*Clearance should never be less than minimum shown; maximum clearance can be exceeded. Shims 0.010

inch are available.

B. GEAR PUMP & GEAR PUMP RELIEF (GPRV)
(For duplex units, see reference bulletin)

1. Gear Pump Volume for new pumps incubic inches
per minute at 150 psi pressure and rpm given in
column k of above table, (Some size 8, 12 and 20
pumps have larger gear pumps delivering 2500 cipm).

2. Gear Pump Rclief Valve setting in psi for pumps
having type "H", "R", "X'" Controls.

3. Gear Pump Relief Valve setting in psi for pumps
having type S, "E", "F'" and "P" Controls.

4. Gear Pump Relief Valve setting for pumps hav-
ing "A", "M" and "V" Controls.

5. Maximum gear pump pressure in psi when using
the standard spring.

D. HIGH PRESSURE

1. Pumps for general straight-line applications
Continuous service ratings are 1100, 1700, 2500,
3000 and 3500 psi as indicated by 11, 17, 25, 30
and 35 in body of the unit type designation. Relief
valve setting is 1475, 2100, 3000, 3250 and 4000 psi
respectively when blowing 1/2 pump volume.

Consult the Oilgear Company 1or special settings,
3 4 5

SIZE 1 2

4 1100 150 85 180 190

8 1670 150 85 180 190
12 1670 150 85 180 190
20 1670 150 85 180 190
35 2050 150 85 180 160
60 2780 150 85 180 160
100 5315 150 85 180 160
150 7030 150 85 180 160
200 7030 215 85 215 160
230 7030 215 85 215 160

RELIEF VALVES (HPRYV)

2. Pumps for rotary drive applications. Rating for
continuous service of 1100 and 1700 series pumps
is 1100 and 1700 psi, Relief valve setting of these
pumps is 1700 and 2500 psi respectively when blow-
ing 1/2 pump volume.

3. Relief valves are often set for lower pressures
to limit overload peaks,

Bulletin 347000F Page 8



E. PINTLE COVER RELIEF VALVE

1.

V. MALFUNCTIONS AND CAUSES

A. UNRESPONSIVE OR SLUGGISH CONTROL.

1. See reference control instuction bulletin,

2. Misaligned control.

3.  Worn slideblock liners.

4. Binding slideblock.

5. Wrong cye-bolt. I it's too long, it will restrict

slideblock movement.

B. INSUFFICIENT PUMP VOLUME,

1. Worn radial piston pump.

2. Faulty suction valve (see instruction bulletin on
“Suction Valves').

3. Obstructed suction passages in case or pintle,
4. Bushing turned in cylinder.

5. High pressure relief valve plunger binding in
open position, worn or dirty valve seat, cracked or
loose bushing, dummy plug.

6. Slideblock not going to full ecceniricity due to
sticking or binding liners or eye-bolt too long.

7. Faulty control (see control instruction bulletin).
8. Faulty gear pump, or gear pump relief valve,
9. Drive motor speed insufficient.

C. IRREGULAR OR UNSTEADY OPERATION,

1. Fluid level in reservoir is low.

2. Air in f{luid power system. (See instruction
bulletin on "'Suction Valves").

3 Insufficient back pressure (see instruction bulle~
tin on "Suction Valves').

4 Insufficient gear pump pressure.

5, Sticking pistons or worn radial piston unit,

6. Faulty hydraulic motor or cylinder.

D. LOSS OF PRESSURE,

1. Foreign sediment under high pressure relief
valve, sticking HPRV plunger or defective HPRV
spring.

2. Worn radial piston pump.

3. Faulty hydraulic motor or cylinder.

E. EXCESSIVE OR HIGH PEAK PRESSURE.

1. Binding HPRV plunger, obstructed axial groove
on plunger or spring screwed down solid.

F. EXCESSIVE NOISE.

1. Loose fit between small end of HPRV plunger
and bushing or too deep an axial groove in HPRV
plunger.

2. Worn or pitted bearings; or thrust rings.

3. Incorrect rotor or slideblock or radial piston
pump clearance.

4,  Worn pumping unit,

5. Air entering system past large end of pintle or
suction valve gasket,

6. Lack of back pressure (see instruction bulletin
on "‘Suction Valve").

7. Air in the fluid power system.

8. Insufticient relief valve dashpot action due to
WOrn parts,

5. Pump s incorrectly being started or stopped
under load,

The pintle cover relief valve is normally set to crack when pump high pressure relief valve is blowing.

G. EXCESSIVE HEATING.
1. Operating pump above rated or peak pressure.
Worn radial piston unit or sticking radial pistons.
Leakage past high pressure relief valve,
Insufficient cylinder running clearance.

5 Low fluid level in reservoir.

. Excessive gear pump pressure or worn gear
pump.

7. Air in the fluid power system.

. Insufficient back pressure (see instruction bulle-
9

tin on "Suction Valves").
. Faulty hydraulic motor or cylinder.

2
3.
4,
6
8

VI. TESTING AND ADJUSTING

A. HIGH PRESSURE RELIEF VALVE (HPRV),
Refer to figure 9.

To check pressure at pump port "A', connect a gage
(good for 1000 psi above pump rating) to port A"
flange or port 19. To check pressure at pump port
"B", connect a gage to port "B" flange or port 18,
Start pump at "neutral; then set control for approxi-
mately 1/2 volume. Check setting on indicator stem
(88). Stall ram or output shaft of driven component,
Gage will read HPRV setting. Compare setting with
IV-D "Specifications™, Make adjustments when fluid
is warm., Loosen lock nut (40A) and turn adjusting
screw (40 inward to increase pressure; or outward
to decrease pressure. Discharge f{luid past relief
valve only long enough to check and adjust  setting
Oor excessive heating and damage may result. Do
not adjust for pressures higher than those in '"Speci-
fications". Lock screw in place with nut,

B. GEAR PUMP RELIEF VALVE (GPRV), Refer
to figure 8.

To check pressure, connect a pressure gage (500 psi)
to pump port 13 or 27 and run pump. Compare read-
ing with IV-B ‘"Specifications”. Note: The gear
pump pressure may be higher than specified when
the fluid is cold. Do not take reading or make ad-
justments uniil fluid is warm. Stop unit.

Remove cap (55) and gasket (54). Insert additional
shims (53) to increase pressure or remove shims
to decrease pressure. Each 1/32 inch thick shim
will change pressure about 12 psi for sizes 4 through
20, and 5 psi for sizes 35 and up. CAUTION: Do
not shim for pressures higher than those in IV-B-5
"Specifications', or the spring will be compressed
solid. I additional shims in GPRV fail to increase
pressure, disassemble gear pump relief valve, in-
spect and clean,  Reassemble and recheck pressure.

C. GEAR PUMP (for duplex unitg, see reference
instruction bulletin).

H pear pump pressure is still insufficient after ad-
justing GPRV. remove pipe plug from port 13 or 27
and instal} one leg of a tee fiting inte port, needle
valve in the other and a 500 psi gage in the remain-
ing leg,  Place a suitable container near the needle
valve outlet to cateh gear pump fluid.  Start pump
with control at neutral.  Oper neecdle valve until gage
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reads 150 psi and then measure gear pump volume.
See IV-B-1. Limit discharge to prevent dropping
reservoir fluid below low fluid level. Check all
components in hydraulic circuit supplied by gear
pump to insure gear pump f{luid is not bypassed or
leaking somewhere in the circuit.

ALTERNATE METHOD, To test for worn out gear
pump, run pump at neutral and check pressure. Re-
move hand hole cover on fluid reservoir and measure
case slip out of port 1. The normal case slip at
neutral is usually less than 20% of the gear pump
volume given in IV-B-1 "Specifications™.

D. RADIAL PISTON UNIT.

To check for worn radial piston unit, insert a high
pressure gage (good for 1000 psi above unit's rating)
in a pressure port (ports 18 or 19) of the pump.
Block all high pressure lines to the circuit. Seti the
control at neutral, mount dial gage or other measur-
ing device on slideblock indicator and set for zera
or measure with a scale or a depth gage. Start the
drive motor. Slowly adjust the control for delivery
from the port with gage in it until gage reads 1000
psi. Check the slideblock indicator stem measure-
ment. Shut down pump to prevent excessive dis-
charge across relief valves. See what percent of
maximum eccentricity is required to raise the pres-
sure (IV-A-a "Specifications'). A new (size 4-60)
radial piston pump requires approximately 5% ec-
centricity to raise 1000 psi. Larger sizes, with
cylinder clearance control, will require a higher
percentage of stroke at this pressure — but, only
a slight increase in stroke should be necessary to
raise additional pressure above 1000 psi. Additional
eccentricity indicates wear. Only if the slip ec-
centricity is excessive for the particular application
is repair necessary.

ALTERNATE METHOD. A quick check for high
leakage can be made by removing eye bolt (90) from
case. If fluid runs out of this hole, while unit is
running under pressure, leakage {or slip) is exces-
sive.

E. SUCTION VALVE
See reference’instruction bulletin on "'Suction Valve'.

F., PINTLE COVER RELIEF VALVE.

Refer to figures 6 and 11. The pintle cover relief
valve is set as shown in IV-E "'Specifications' at the
factory. This relief valve does not blow in normal
service. If the pintle unit should become worn be-
yond the limits of the automatic clearance control
mechanism, the pintle cover relief valve then blows
and prevents excessive end thrust on the rotor as-
sembly. I it should become necessary to test the
setting of this reliel valve, remove plug 2, stall ram
or output shaft of driven component and slowly move
pump on stroke. The pintle cover relief valve should
start discharging past opening behind plug 2 at the
same lime the maximum high pressure relief valve
setting is reached. Blow HPRVs only long enough
to check setting or excessive heat and damage may
result, Stop pump and add shims (101) if pintle

cover relief valve discharged too soon, or remove

shims if too late. Be sure orifice plug (95) is not
plugged, but do not change it's size.
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vIl. DISASSEMBLY. (Refer to figure 10 for sizes
4 thru 60, and figure 11 for sizes 100 and larger.)

Depending upon what part or parts are to be inspected
or replaced, it may not be necessary to completely
disassemble pump. Refer to applicable sub-section.

Disconnect pump from circuit and drive motor. Re-
move A and B flanges, pintle cover (80) and pump
mounting bolts. I used, remove pintle check valve
seat (109) and O'Ring (119). Remove check valve
assembly (107) by use of 1.500-6UNC tap on it's end.
Set pump on flange end and block it firmly in place.
Observe position of, and tag all gaskets, O'Rings and
shims during disassembly so they can be returned to
original position.

A. SUCTION VALVE - See reference instruction
bulletin,

B. GEAR PUMP ASSEMBLY. (All sizes) For
duplex units, see reference instruction bulletin.

Remove gear pump housing screws (72A), fasten a
clamp to driveshaft (1) or screw hook bolts into taps
in outer rim of gear pump housing (72) and lift entire
gear pump assembly upward with a crane. Raise
assembly carefully to prevent damage to the shaft,
bearing or coupling flange. Remove lock wire (106)
and gear pump cover screws {(69) and gaskets (70),
Lift off cover (73), gears (22 and 23) and key (26).

C. SHAFT REMOVAL. (All sizes)

Driveshaft (1) need not be removed unless inspection
of shaft seal (27) and front shaft bearing (11) is
necessary. Unscrew shaft seal gland screws (71A).
File burrs on keyway. Place shim stock over keyway
to prevent cutting of shaft seal (27). Carefully slide
seal gland (71) and seal (27) off shaft. Lift shaft
and bearing assembly out of gear pump housing.
Remove washer (4) and lock nut (3). Pull bearing
(11) off shaft (1). CAUTION: Keep shims (15) in
front and rear of front bearing (11) separate to in-
sure correct reassembly.

D. RADIAL PISTON UNITS.

1. Sizes 4 thru 60 only.

Lift off slideblock spacer ring (68) and shims (67).
Remove lock wire (106) and slideblock cover screws
(714). Screw three square head set screws into taps
in rim of cover (75) and jack cover from slideblock
(82). Turn each screw a little at a time to avoid
cocking cover. Lift cover out by hand or use hook
bolts and crane. Remove lock wire and rotor cover
screws (66). Jack head from rotor with square head
set screws. Lift cover (65) and bearing (10) oul by
hard or use hook bolts and crane. Lift out coupling
flange (19), coupling rollers (20) and coupling ring
(21). Screw hook bolts into taps in end of cylinder
(6) and very carefully lift the cylinder (6), bushing
(7) and piston (8) assembly off the pintle. Be care-
ful pistons (8) do notl fall irom their bores. Do not
cock unit and scratch inside of bushing when remov-
ing the assembly. 1 cylinder is frozen to pintle,
press pintle out of case before attempting to separate
the cylinder bushing and pintle, Screw hook bolis
into end of rotor (16) and lift rotor assembly oul of
slideblock (82). Remove rear rotor bearing shims
{14). Should it be necessary to inspect and clean
slideblock and inside of case, remove the control
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and control pistons (see instruction bulletin on spe-
cific "Pump Control”). To remove indicator, un-
screw indicator bushing (87) and pull out indicator
stem (88) assembly. Screw hook bolts into slideblock
(82) and lift slideblock out of case. Case liners (85)
are doweled to the pump case and slideblock liners
(84) are doweled to the slideblock. I liners are re-
moved, mark each liner and shim (84A) to be sure
that each is returned to same position on slideblock
or in case. I pintle (5) is to be replaced or re-
ground, set pump case, with open end down, in a
press. Insert a piece of wood or other soft material
under inside end of pinlle so when it is pressed {rom
case it will not be damaged., Apply pressure to case
end of pintle (see IV-A-f, for approximate force re-
quired). Pintle has 0.005 per inch taper so after
pintle is pressed down a short distance it will drop
the rest of the way. H cylinder is frozen to pintle,
press pintle out of case before attempting to separate
the cylinder, bushing and pintle. H it is necessary
to remove thrust rings (18) from rotor, break the
inner spacer ring {17A) by striking with a rod insert-
ed in one or more of the radial holes in rotor directly
behind the spacer ring. Then drive out the thrust
rings (18) and outer spacer (17) by striking a brass
bar inserted in the axial holes in bearing end of
rotor.

2, Size 100 and larger only.

Lift off slideblock spacer ring (68) and shims (67).
Remove lock wire and slideblock cover screws (74).
Screw three square head set screws into taps in rim
of cover and jack cover (75) from slideblock (82).
Turn each screw a little at a time to avoid cocking
cover, Lift cover out by hand or use hook bolts and
crane, Remove lock wire and rotor cover screws
(66). Jack cover (65) from rotor (16) with square
head set screws, Lift cover and bearing (10) out
by hand or use hook bolts and crane. Lift out coupl-
ing flange (19) and piston ring (19A), coupling ring
(21), coupling rollers (20), flat springs (97), steel
balls (86) and spring yoke (98). Screw hook bolts
into taps in cnd of cylinder and very carefully 1ift
the cylinder (6), bushing (7) and piston (8) assembly
off of the pintle (5). Be careful pistons (8) do not
fall from their bores. Do not cock unit or scratch
inside of bushing when removing the assembly. I
cylinder is {rozen to pintle, press pintle out of case
before attempting to separate the cylinder bushing
and pintle. Screw hook bolts into end of rotor (16)
and lilt rotor assembly out of slideblock. Remove

(S)54. Gasket, G,

rear rotor bearing shims (14). Should it be neces-
sary to inspect and clean slideblock and inside of
case, remove the control (see instruction bulletin on
specific "Pump Control"). To remove indicator (88),
unscrew indicator bushing (87) and pull out indicator
stem assembly. Screw hook bolts into slideblock (82)
and lift slideblock out of case. Case liners (85) are
doweled to the pump case and slideblock liners (84)
are doweled to the slideblock. If liners are remov-
ed, be sure to mark each liner and shim (84A) so
it will be returned to original position. I pintle is
to be replaced or reground, set pump case, with
open end down, in a press of about 250 tons capacity.
Insert a piece of wood or other soft material under
inside of pintle so when it is pressed and drops irom
case it will not be damaged. Apply pressure to case
end of pintle. Pintle has ,005" taper on diameter
per inch of length so after pintle is pressed down a
short distance it will drop the rest of the way., o
it is necessary to remove thrust rings (18) from
rotor (16), break the inner spacer ring (17A) by
striking with a rod inserted in one or more of the
radial holes in rotor directly behind the spacer ring.
Then drive out the thrust rings (18) and outer spacer
ring (17) by striking a brass bar inserted in the axial
holes in bearing end of rotor.

F. GEAR PUMP RELIEF VALVE. (All sizes)

Relief valve can be removed without draining system
or removing pump from reservoir. Unscrew cap
(55) and remove gasket (54), shims (53), spacer (49),
dashpot plunger (50), spring (52) and valve plunger
(51). Avoid marring highly finished surfaces on
dashpot plunger and valve plunger.

PARTS LIST

49, Spacer, G.P.R.V.
*50.  Plunger, Dashpot
*51.  Plunger, G.P.R.V.

52, Spring, G.P.R.V,

53. Shims, G.P.R.V.

P.R.V, Cap

55. Cap, G.P.R.V.
*Parts 50 & 51 furnished only as an assembly.
(S) Indicates included in ""A'" Seal Kit

51 52
DISCHAR
S \GE \

/

5§ 48 53 / 55

v

INLET —  t=il-

S

Figure 8. Typical Gear Pump Relief Valve (2V-8374-1)
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G. HIGH PRESSURE RELIEF VALVES (All Sizes)
Types of Modifications,

1. Tapered bushing without O'rings on early units,
pressed into pump case,

2. & 2a. Tapered bushing with O'rings on later
units, pressed into pump case.

3. Straight bushing with O'ring on still later units.
Bushing is a tight fit in pump case.

4. Sequence type — straight bushings with O'rings,
Bushing is a tight fit in pump case. End of bushing
is plugged.

Two-way pumps are normally equipped with two
HPRV. One-way pumps are normally equipped with
one HPRV and a "dummy' plug. Figure 9 shows
arrangement for one HPRV and "dummy".

Normally, the relief valves can be removed without
draining system. However, if unit is lower than
other large volume components of system, equipment
above unit should be drained or pressure lines block-
ed. Record the distance adjusting screw (40) extends
out of flange. Loosen lock nut (40A) and turn screw
outward until spring resistance is released. Keep
individual HPRV assemblies separate from other
HPRV. Remove cap screws, (38A), cap (38), gasket

(39), shims (45), spring guide (41 or 43), spring 42),
spring guide (43), retainer (44) and plunger (34).
If plunger is stuck in bushing, turn a screw, size
"X or "Y' into plunger and pull or jack out straight.
Avoid marring finish of plunger. Bushing (35) should
be removed only when replacement is necessary.
To remove, remove pipe plug or flange directly op-
posite bushing hole and unscrew core plug (48), when
used. (Units for non-differential circuits have cross
piped Relief Valves and plug (48) is omitted). Tap
bushing out spring side with brass rod slightly smal-
ler than core hole,

PARTS LIST

32. Cap, R. V. Blind 40A. Nut Lock
32A. Screw (5)40B. Seal, Thread
33. Plug Dummy 41. Guide, Spring

*34, Plunger, HPRV 42,
*35. Bushing, HPRV 43.

Spring, HPRV
Guide, Spring

(8)36.  Seal, O'ring 44. Retainer, Bushing

(S)37. Seal, O'ring 45. Shims, Retain.
37A. Ring, Back-up (S)46. Gasket
38. Cap, HPRV 47. Cap, Aux. Port
38A. Screw 47A. Screw

(5)39.  Gasket, HPRV 48. Plug, Pipe

40. Screw, Adj.

*Parts 34 and 35 furnished as an assembly,
(S) Indicates included in "A" Seal Kit
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Parts Drawing. Typical High Pressure Relief Valves for Type "D Unils.
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VI1Il. INSPECTION

A. GEAR PUMP ASSEMBLY.
sec reference bulletin).

(For duplex units

Inspect pear (22 and 23) teeth for wear. Check stub
shaft (25) and roller bearing (24). Inspect wear
surfaces in gear housing (72) and cover (73). Check
depth of driving and driven gear pockets with depth
gage and add amount of wear in cover. Measure
width of gears, Normal running clearance is 0.001
to 0.0035 inch for units through size 20 and 0.003
to 0.005 inch for the larger units. Normal clear-
ance over outside diameter of gear is 0.001 to 0.003
inch for units through size 20 and 0,003 to 0.005
inch for the larger units.

1. SHAFT SEAL

Inspect shaft seal (27) for cracks, cuts, hardening
or deterioration of seal material. If seal needs re-
placement, tap out old seal and tap new seal into
position carcfully to prevent distorting seal.

C. RADIAL PISTON PUMP

Clean all parts thoroughly and make certain that all
chips, grit and foreign matter have been removed.
Inspect all bearings for pitting, galling and binding.
Inspect pistons and bores for cracks, scratches or
other signs of wear. Inspect working surfaces on
pintle, bushing and thrust rings. Inspect slideblock
and case liners for grooves or scratches. Check
scratch mark or number stamp on upper face of cy-
linder and bushing to make certain that bushing has
not turned in cylinder, Replace any parts which ap-
pear worn or damaged. Be sure orifice plug (95)
in pintle of size 100 and larger units is not clogged,
but do not change orifice size.

D. GEAR PUMP RELIEF VALVE

Wagsh parts thoroughly. Clean foreign matter {from
grooves in dashpot plunger and small hole in end of
valve plunger. Check valve plunger seat for scoring
or foreign matter. Polish or lap sticking plungers.

E. HIGH PRESSURE RELIEF VALVE

Wash parts thoroughly. Clean foreign matter {rom
grooves in plunger. Check seat in bushing for scor-
ing or foreign matter. Relap plunger on seat, if
necessary. When lapping seal, retain close [il be-
tween smaller plunger diameter and bushing.

Be sure reservoir and system components are clean.

IX. ASSEMBLY

Clean and Jubricate parts with a {ilm of fluid just
prior to assembly. If bearing races are heated in
0il to ease assembly, exercise cxireme care to pre-
vent heating over 3009F,

A. HPRV (all sizes) refer to figure 9.

Replace plug (48) and press bushing (35) with seals
(if used) in case. Be sure plunger is free in bush-
ing. Reassemble parts in reverse of disassembly.
Insert sufficient shims (45) 1o hold retainer (44)
against bushing and prevent leakage at gasket (39).
Turn screw (40) in to previously marked position.
Tighten lock nut (40A).
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B. GPRV (all sizes) refer to figure 8.

Reassenmble in reverse order of disassembly. An-
neal gasket (54) if necessary and be sure it is on
cap shoulder before tightening cap.

C. GEAR PUMP (al]l sizes) see reference bulletin
for duplex units.

Replace parts in reverse order of disassembly.
Check driveshaft key (26) fit in driveshaft and driv-
ing gear (22). Gear must be sliding fit over shaft
and key. Check clearances as described in VII-A.
Lock gear pump cover screws (69) with soft iron or
brass wire (106). U only the gear pump assembly
was dismantled, refer to following paragraphs on
"Driveshaft’” for insertion and shimming of front
shaft bearing and correct shimming for cylinder end-
play.

D. RADIAL PISTON UNIT (size 4 thru 60)

1. PINTLE

If pintle (5) was removed, set case with open end
facing up in a press (see IV-A-g for force needed).
Apply a thin coat of anti-seize lubricant on the large
tapered surface of pintle and insert pintle into case
locating it with key (77). Slip a sleeve over the
small pintle end so it rests against shoulder, not
pintle's small end*. Press on sleeve until pintle
end is flush with back of case. Cylinder bushing (7)
and pintle (5) have .005" taper on diameter per inch
of length. Suspend cylinder and bushing assembly
(6 and 7) in 2 crane with large end of bore downward.
Clean pintle and bushing surfaces thoroughly. Slowly
lower cylinder over pintle, do not scrape bushing
against edges or pintle ports. Stop when cylinder
begins to become tight on pintle. Do not let entire
weight of cylinder rest on pintle or cylinder will be-
come too tight and damage the bushing. At this
point, pintle should project past the cylinder bushing
face the amount shown in IV-A-e (see figure 12).
Record actual dimension and identify it as "e'. Re-
move cylinder from pintle.

* Early model pumps have no shoulder. Press pintle
in with a bar in rear driveshaft bearing counter bore.

2. SLIDEBLOCK

If slideblock was removed, [it bronze case liners
(85) to case and steel slideblock liners (84) on slide-
block in their original positions (as marked). Insert
shims (84A) if used, in their original positions.
Lower slideblock into case and check liner clearance
with a feeler gage (at point "b™ of figure 10) to see
if it is within tolerances given in IV-A-b. Hold
slideblock central, top to bottom with pintle within
0.005". Shim under slideblock liner, if necessary.
Slip spring (88) on indicator stem (88) and insert it
in threaded end of bushing (87) and screw bushing
into case,

3. ROTOR

If removed, press spacers (17 and 17A) and thrust
rings (18) in evenly. U new rotor bearing (9) is used,
install bearing on rotor hub, thrust side of outer
race faces away from hub shoulder (on size 60s —
install original shims (14) in slideblock and press
outer race of roller bearing, with thrust flange down,
into  slideblock; install inner race on rotor hub).
Bulletin 947000F



Lubricite rotor bearing with hydraulic fluid,  Re-
place origimal rotor bLearing, shims (14) and place
rotor assembly in slideblock.,  Make sure bearing
turns treelv.

4. CYLINDER

Lubricate mating surtaces of pintle {5) and cylinder
bushing (7). Lower cylinder with pistons (8) on
pintle, do not scrateh bushing on pintle edges.  With
cylinder resting on rotor (16), be sure cyvlinder turns
freely,  Sce figure 13 and dimension given in IV-A-j.
U dimension e recorded in IX-D-1 is greater than
iUy, subtract P from e (e minus i). The dii-
ference should equal pintle projection bevond the cy-
linder bushing face. —— I "¢* is less than U1 sub-
tract e from 'y () winus e).  The dilference should
equal the cvlinder bushing projection beyond pintle.
Add. or remove rotor bearing shims (14) for correct
off-of-tight position of cvlinder on pintle.  If new
rear driveshalt bearing (12) is used, install in pintle
with vuter race thrust side facing away from open
case end.  Lubricate bearing,

5. ROTOR COVER

U new rotor cover bearing (10) is used. install on
rotor cover (65) so thrust side of outer race laces
open case end. Size 60 units, measure race pro-
trusion, (see figurc 15) and record - or - """ dimen-
sion.  Insert coupling ring (21), coupling rollers (20)
and coupling flange (19), Force cover (65) down
uniformly with screws to hold spacers (17) and thrust
rings (18) firmly in place {(on size 60s, match balance
"o marks on cover with rotor). Clearance between
rotor and cover should be approximately , 062", Se-
cure screws with new soft iron locking wire (106).

b.  SLIDEBLOCK COVER (for size 60, see E-T)
Replace original rotor cover bearing shims (13) in
slideblock cover (75) and bolt cover tightly in place.
Measure the clearance between front rotor bearing
and counterbore in cover with a feeler gage (at "d”
of figure 10) lor correct rotor end play. Add, or
remove, shims until clearance dimension in IV-A-d
is obtained. When obtained, secure slideblock cover
screws (74) with soft 1ron locking wire (106). To
adjust for cornrect slideblock end play (at "¢ of
figure 10}, place slideblock shims (67) and slideblock
spacer ring (€8) on slideblock cover. See figure 18.
Measure distunce k' from gear pump cover (73) (o
gaskel lace ol gear pump housing (72). Subtract
.008" trom "k resulting in "m" (k-. 008 m). Mea-
sure distance "n” from cond of case 1o face of spacer
ring (68). Subtract "m" from "n" (n minus m).
The difference should equal TV-A-c. add or remove
shims (67) to obtain correct dimension.

7. DRIVESHAFT
Remove shaft (1) from gear pump housing {72) as-
sembly (see VII-C on "'Shaft Removal”) and fasten
housing assembly with gasket (29) to case. To ad-
just for proper cylinder end play of .031", remove
front bearing (11) and slide shaft with coupling spac-
cr (2) und key (26) in plice. through housing assem-
bly and coupling flunge into rear driveshalt bearing
(12) tirmly.  Wnile shait. spacer, coupling and cy-
linder rest on rotor. measure distance lrom upper
tuce ol housing (o driveshatt shoulder which contacted
the mnner front driveshatt bhearing race (11). Insert
shime in housing counterbore  until they arce 0317
Dhaolietim 5470001

higher than shoulder. Measure distance [rom [ace
of housing to driveshaft end before and after Lbearing
is installed to be sure driveshaft rises .031". In-
stall bearing (11). lockwasher (4) and tighten nut (3)
to hold bearing against shoulder. Bend one prong
of washer to lock nut, Insert sufficient shims (15)
between outer race ol front driveshaft bearing and
zland (71) to eliminate driveshalt end play and Jeak-
age at gland gasket (28), Install seal (27) and casket
{28), with holes aligned and secure vland to housing,

E. RADIAL PISTCN UNIT (size 100 and larger)

1. PINTLE

It pintle (5) was removed. sot pump case with open
end facing up in a press (see IV-A-g for force need-
ed).  Apply a thin coat of anti seize lubricant on the
large tapered surface of pintle and insert pintle into
case locating it with key (77). Slip a sleeve over
small pintle end so it rests against large diameter
shoulder. not pintle's small end. Press on sleeve
until pintle end is flush with back of case, Cylinder
bushing (7) and pintle (5) have 0,032 taper on dia-
meter per inch ol length, Suspend cylinder and bush-
ing assembly in a crane with large end of bore down-
ward,  Clean pintle and bushing surfaces thoroughly.
Slowly lower cylinder and bushing over pintle, do
not scrape bushing against edges or pintle ports,
Stop when cylinder hegins to become tight on pintle,
Do not let entire weight of cylinder rest on pintle
or cylinder will become too tight and damage the
bushing. At this point, the pintle should project past
cylinder bushing face the amount shown in IV-A-e
(see figure 12), Record actual dimension and identify
it as "e”. Remove cylinder from pintle,

2. SLIDEBLOCK

Install a minimum of eight 0.010" thick shims (14)
in rotor bearing counterbore. If measurement "e"
from step 1 was less than shown in IV-A-e, add one
additional shim for each .010" less. Press rotor
bearing (9) outer race, with thrust flange down, into
slideblock. Fit bronze case liners (85) to case, and
steel slideblock liners (84) with shims (B4A), if used,
on slideblock in their original positions. Lower
slideblock into case and check liner clearance with
a feeler gage (at point "b" of figure 11) to see ifit
is within tolerances given in IV-A-b. If slideblock
liners of different thickness are used. the thicker
pair should be on slideblock bottom. Thickness of
top and bottom liner pairs (and shims if used) should
be equal within , 005",

3. ROTOR

U spacers (17 and 17A) and thrust rings (18) were
removed, press in evenly, Install inner race of
rotor bearing (9) on rotor (16) and rotor cover bhear-
ing (10) on rotor cover (65). Be sure bearing races
are tight against hub shoulders. Lubricate bearings
and place rotor assembaly in slideblock and make sure
bearing turns freely. Lubricate mating surfaces
of pintle and cvlinder bushing, and lower cylinder
over the pintle. Be sure cylinder furns lreely on
pintle.  With cylinder resting on inside rotor ace,
measure pintle projection (see figure 13}, It should
project beyond the cylinder bushing face by an amoaunt
cqual to e (from step 1Y less dimension aiven in
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IV-A-j ("e" minus "j"). -Add or remove rotor bear-
ing shims (14) for correct off-of-tight position of
cylinder, Record actual final measurement as "u'".

4, DRIVESHAFT

Lift cylinder off pintle and place a . 187" thick spacer
ring inside rotor. Position cylinder on pintle so it
rests on this spacer. Fit coupling ring (21) and
coupling flange (19), without rollers, in cylinder end.
Remove driveshaft (1) assembly from gear pump
housing assembly (72)(see VII-C on ""Shaft Removal").
Place housing assembly in position with gasket (29)
(use pieces if available) and tighten mounting screws.
If removed, fit front driveshaft bearings (11) on shait
with both outer race thrust sides facing seal (27) end,
install lockwasher (4), tighten nut (3) to hold bearing
tight dgainst shaft shoulder and bend one prong of
washer . to lock nut, Remove any shims (15) from
counterbore in housing. Slide shaft, with coupling
spacer (2) and key (26) in place, through housing
firmly. Be certain outer bearing race is all the
way down and measure from top of outer race to
face -of gear pump housing. Add shims under bearing
until this measurement increases .005" to .010"
Add . 010" shims (15) between outer front driveshaft
bearing (11) and gland (71) until gap between gland
and housing (without gasket in place) is .005". In-
stall seal (27), match gasket holes to gland and se-
cure gland with gasket to housing. Remove gear
pump and driveshaft assembly {rom case, coupling
flange and ring from cylinder, cylinder from pintle
and . 187" spacer ring from rotor,

5. CYLINDER

Insert pistons (8) in cylinder (6) and carefully lower
assembly part way on pintle. Hold it high enough
to set spring yoke (98) on rear shaft bearing (12),
balls (96) in yoke and flat springs (97) on balls in
each side of yoke. Size 100 units use six springs,
size 150 and larger use seven. Lower cylinder until
it hangs on springs (see figure 14). Measure from
bushing face to end of pintle to determine spring de-~
flection. Shim (15A) under bearing (12) to obtain
measurement of .34" minus "u" for size 100; or
.38" minus "u" for size 150 and larger. The "u"
dimension was recorded in step 3. Be sure outer
race thrust face of rear driveshaft bearing (12) faces
down. Install coupling ring (21) and rollers (20)
Check for free (it of coupling piston ring (19A)in
cylinder bore, install ring in coupling flange (19)
and assembly in cylinder.

6. ROTOR COVER

Position rotor cover (65), with balance mark "O"
matching "O"" mark on rotor (16) and force cover
down uniformly with cover screws (66) holding spac-
ers (17 and 17A) and thrust rings (18) sccurely.
There should be approximately .062" clearance be-
tween rotor and cover when cover is tighl. Secure
screws with new soft iron lock wire (106). With
outer race o! rotor cover bearing (10) resting on
roller faces, measure height difference between out-
er and inner race faces (see figure 15). 1 rotor
cover bearing is not replaced, check projection in a
similar manner; but with rotor cover and slideblock
cover scparated from pump assembly. Record this

difference as '"+t" if inner race projects, or as '-t"
if outer projects,

7. SLIDEBLOCK COVER
H rotor cover bearing (10) is replaced,; measure
width of lip at bottom of bearing bore in slideblock
cover (75) (see figure 16). Record dimension as
"s", Tighten down slideblock cover on slideblock,
without rotor cover bearing outer race installed, with
two screws (74). Measure distance from top face
of slideblock cover to top face of rotor cover bear-
ing inner race. Record dimension as "r'". Calcu-
late number of . 010" rotor cover bearing shims (13)
1o be used as follows: —
et — . 035) — "5"]1 “t" {from step 6.) = no.of shims
. 010
Install shims and outer race of rotor cover bearing
in slideblock cover (75). If rotor cover bearing (10)
was not replaced, secure slideblock cover, with
shims (13) and outer rotor cover bearing race, se-
curely to slideblock. To check shimming (see figure
17) measure {rom top face of slideblock cover to
rotor cover bearing outer race, Record dimension
as ''q". Measure from slideblock cover to inner
race. Record dimension as ''p'. The difference
of "p'" minus "g', plus or minus initial race pro-
jection "t (measured in step 6), should equal IV-A-d,
Remove or add shims (13) to obtain correct dimen-
sion. Place spacer ring (68) on slideblock cover
without shims (67) in place (see figure 18). Measure
distance "k {from gear pump cover (73) to gasket
face of gear pump housing (72). Subtract . 008" from
k" resulting in "m" ("k' minus .008=m). Measure
distance '"n" from end of case to face of spacer ring
(68). Subtract "m' from '"n" ("n" minus "m"). The
difference should equal IV-A-c, add or remove shims
(67) to obtain correct dimension.

F. GEAR PUMP (all sizes)

Place gasket (29) on case and secure complete gear
pump and driveshaft assembly to case.

G. SUCTION VALVE & CONTROLS. See reference
bulletins for suction valves, controls and opposing
operators. Mount suction valve, control and oppos-
ing operator on pump case.

H. PINTLE RELIEF VALVES (size 100 and larger)

Insert pintle check valve assembly (if used) in pintle,
being sure body (107) seats on it's shoulder. Re-
place O'Ring (119) and seat (109). Reassemble pintle
relief valve in reverse order of disassembly. Test
and adjust per VI-F. Be sure orifice plug (95) in
pintle is not plugged (do not change size). Fasten

cover with gasket or seals (81 and 81A) to rear of
case.

1. MOUNTING

Bolt pump and pump case gasket (56A) to reservoir,
Turn pump over by hand several times 1o make cer-
tain no parts are binding. Couple pump to drive
motor; re-install piping and electrical connections;
test and adjust pump and reclief valves if necessary.
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Parts used in the assembly are per Oilgear specifications. Use Oilgear parts to insure compatability with
assembly requirements. When ordering replacement parts, be sure to include pump type and serial number,
bulletin number and item numoer. Specify type of hydraulic fluid for packings and seals.

X. PARTS LIST
OILGEAR TYPE 'D" VARIABLE DISPLACEMENT PUMPS
SIZES 4 THRU 60

Item No. Description Item No, Description
*1 Shaft, Drive 66. Screw, Rotor Cover
*9 Spacer, Coupling 67. Shims, Slideblock Cover
B) 3. Nut, Lock 68. Ring, Slideblock Spacer
(B) 4. Wascher, Lock 69. Screw, G.P. Cover
(B)*5, Pintle w/checks (loose) (8)70. Gasket, G.P.Cover Screw
(B)*6. Cylinder 71. Gland, Shaft Seal
B)*17. Bushing, Cylinder T1A. Screw
(B) 8. Piston, Radial 2. Housing, Gear Pump
B) 9. Bearing, Rotor T2A. Screw
(B)10. Bearing, Rotor Cover 73. Cover, Gear Pump
(B)11. Bearing, Front Driveshait 74. Screw, Slideblock Cover
(B)12, Bearing, Rear Driveshaft 75. Cover, Slideblock
(B)13. Shims, Rotor Cover Bearing 76. Tubing, w/Fittings
(2)14. Shims, Rotor Bearing BY117. Key, Pintle
(B)15. Shims, Front Driveshaft Bearing (S)78. Gasket, Flange
16. Rotor 79. Flange, Pipe
11. Ring, Spacer 79A Screw
(B)17A. Ring, Spacer 80. Cover, Pintle End
(B)18. Ring, Thrust 80A. Screw
19, Flange, Coupling (s)s1. Gasket, Pintle Cover
20. Roller, Coupling 82. Slideblock
21, Ring, Coupling 83. Pin, Dowel
(B)22, Gear, G.P.Driving 84, Liner, Slideblock
(B)23, Gear, G, P.Driven 84A. Shims, Liner
(B) 24, Bearing, Roller 85. Liner, Case
(B)25. Shaft, Stub 86. Pin, Dowel
(S) 286, Key, Driveshaft 81. Bushing, Indicator Stem
(8) 21. Seal, Shaft 88. Stem, Stroke Indicator
(S) 28, Gasket, Seal Gland 89. Spring, Indicator Stem
29. Gasket, G.P.Housing 90, Eyebolt
#(B)30. Spacer, Bearing 91. Plate, Name
(8) 31. Gasket, Control Mounting 92. Screw, Drive
56. Case, Pump 93. Plate, Cooler Inst.
(S) 56A. Gasket, Pump Mounting 104. Tubing, w/Fittings
65. Cover, Rotor 105 Plate, Rot. Name
. . 106. Wire, Lock
# ' Not used in some units

NOTE: *Parts numbered (5, 6 & T) and (1 and 2) are furnished only as assemblies,
See reference material for filter and filter indicator.

(S) Indicates included in "A' Seal Kit
(B) Indicates included in "B" Overhul Kit

OILGEAR EXCHANGE SERVICE

Standard replacement pumps and motors are available to users of Oilgear equipment where comparable
units will be returned in exchange. When standard replacements must be modified to replace units which
are special, shipment will depend on availability of parts and assembly and test time necessary.

To obtain this service, place an order for an exchange unit and give serial number and type designation,
The replacement will be shipped F.0Q.B. our factory, Milwaukee, wisconsin. User retains the replace-
ment and returns the worn unit prepaid o The Oilgear Company for reconditioning and test, When the unit
is recondilioned and stocked, the user is billed the cost of reconditioning, or a flat rate exchange price, if
one has been applied to that particular type of unit,
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Parts used in this assembly are per Oilgear specifications.
assembly requirements. When ordering replacemant parts,

bulletin numoer and item number.

Use Oilgear parts to insure compatability with
be sure to include pump type and serial number,
Specify type of hydraulic fluid for packings and seals.

X. PARTS LIST

OILGEAR TYPE 'D" VARIABLE DISPLACEMENT PUMPS

Item
No. Description
*1, Shaft, Drive

S1ZES 100 AND LARGER
Item
No. Description
56. Case, Pump

Item
No.
88,

Description
Stem, Indicator

*2,  Spacer, Coupling (S)56A. Gasket, Pump Mounting 88. Spring, Indicator

(B) 3. Nut, Lock 65. Cover, Rotor 90. Eye Bolt

(B) 4. Washer, Lock 66. Screw, Rotor Cover 91. Plate, Name

(B)*5. Pintle 67. Shim, Slideblock Cover 92. Screw, Drive

(B)*6. Cylinder §8. Ring, Slideblock Spacer 93. Plate, Cooler Inst.

(B)*7. Bushing, Cylinder 69. Screw, G.P. Cover 94. Plate, Instructions

(B)*8. Piston, Radial (S)70.  Gasket, G. P. Cover Screw 95. Plug, Orifice

(B) 9. Bearing, Rotor 71. Gland, Shaft Seal 96. Ball, Steel

(R)10. Bearing, Rotor Cover T1A. Screw 97. Spring, Flat

(B)11. Bearing, Front Driveshaft 72. Housing, G.P. 98. Yoke, Flat Spring

{B)12. Bearing, Rear Driveshaft 72A. Screw 99. Cap, Pintle Cover, R. V.

(B)13. Shims, Rotor Cover Bearing 73. Cover, Gear Pump 100. Spring, Pintle Cover, R. V.

(B)14. Shims, Rotor Bearing 74. Screw, Slideblock Cover 101. Shims, Pintle Cover, R. V.

(B)15. Shims, Frt. Driveshaft Brg. 75. Cover, Slideblock (S)102. Gasket, Cap

(B)15A. Shims, Rear Driveshalt Brg. 76. Tubing, w/Fittings 103. Plunger, Pintle Cover, R. V.
16. Rotor (B)77. Key, Pintle 104. Tubing, w/Fittings
17. Ring, Spacer {S)78. Gasket, Flange 105. Plate, Rot. Name

(BY17A. Ring, Spacer 79. TFlange, Pipe 106. Wire, Lock

(B)18. Ring, Thrust 79A. Screw (B)*107. Body, Pintle Check Valve
19. Flange, Coupling 80. Cover, Pintle End (B)*108, Plunger, Pintle Check Valve
19A. Ring, Coupling Piston 80A. Screw {(B)*109. Seat, Pintle Check Valve
20. Roller, Coupling 80B. Screw (B)*112. Spring, Pintle Check Valve
21. Ring, Coupling (S)81. Gasket, Pintle Cover 114, Washer, 1/4" Plain

(BY22. Gear, G.P. Driving (5)81. Seal,O'ring 1/8 x 8-1/2-70 115, Manifold

B)23. Gear, G.P. Driven (S)81A. Seal,O'ring 1/8x 1-1/4-70 115A. Screw

(B)24. Bearing, Roller 82. Slideblock (S)116. Seal,O'ring 3/16 x 2-1/4 - 70
(B)25. Shaft, Stub 83. Pin, Dowel 117. Assembly, Piping

(B)26. Key, Driveshaft 84. Liner, Slideblock (S} 117A. Seal, O'ring ARP 920

(S) 27. Seal, Shaft 84A. Shims, Liner (S)119. Seal, O'Ring 1/8x 1-1/2 - 90
(8) 28. Gasket, Seal Gland 85. Liner, Case

(8Y29. Gasket, G.P. Housing 86. Pin, Dowel (S) Indicates included in A" Seal Kit
(B)30. Spacer, Bearing 87. Bushing, Indicator (B) Indicates included in ""B'' Overhaul }

(S)31.  Gasket, Control Mounting

NOTE: * Parts numbered (1 and 2), (5, 6, 7 and 8) and (107 thru 112) are furnished only as assemblies.
See T'eference material for filter and filter indicator.
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