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Section I - INTRODUCTION

A. PURPOSE OF MANUAL

This manual has been prepared to assist the users
of Vickers balanced vane type hydraulic single pumps
inproperly installing, maintaining and repairing their
units. In the sections which follow, the single pumps
are described in detail, their theory of operation is
discussed and instructions are given for their proper
installation, maintenance and overhaul,

The general series of models covered are V10, V20,
VI10F, V10P, V20F, and V20P. The information given
applies to the latest design configurations listed in
Table.1. Earlier designs are covered only insofar as
they are similar to the present equipment.

B. GENERAL INFORMATION

1. Related Publications ~ Service parts informa-
tion and installation dimensions are not contained in
this manual. The parts catalogs and installation draw-
ings listed in Table 1 are available from any Vickers

OUTLET PORT

PRESSURE
PLATE

SPRING

Application Engineering office, or from:

Vickers, Ihcorporated
1401 Crooks Road
Troy, MI 48084

2. Model Codes - There are many variations within
each basic model series, which are covered by vari-
ables in the model code. Table 2 is acomplete break-
down of the code covering these units. Service in-
quiries should always include the complete unit model
number, which is stamped on the pump cover.

TABLE 1.
PARTS CATALOGS AND INSTALLATION DRAWINGS

MODEL|{ PARTS |INSTALLATION
SERIES | DRAWING DRAWING

V10

VIOF | M-2004-S MB-53

Viop

V20

V20F | M-2005-S MB-53

v20p

YDRAULIC OIL| INDUSTRIAL MOBILE
RECOMMEN- |APPLICATIONS|APPLICATIONS

DATIONS I1-286-8 M-2950-S
32;31{ PUMPING
CARTRIDGE

RING

INLET PORT

DRIVE SHAFT

Figure 1



MODEL CODE BREAKDOWN
V10-(P) * * * * - * * (*)-(*) 20~ * * *L

VANE PUMP}

SERIES |

]

10 OR 20]

F - FLOW CONTROL COVER
P - PRIORITY VALVE COVER

OMITTED - STD. COVER

F

R

‘EFOR LEFT HAND ROTATION
VIEWED FROM SHAFT END

L | SPECTAL FEATURE SUFFIX

DESIGN & MODIFICATION
V10-10 V20(F)-11
V10(F)-20 V20P-11/12

PRESSURE SETTING
A-250 PSI
MOUNTING B-500 PSI
1-2 BOLT FLANGE (SAE "A'" SIZE) C-750 PSI
2-FOOT BRACKET AT 12 O'CLOCK D-1000 PSI
(VIEWED FROM THE SHAFT END) E-1250 PSI
23-FOOT BRACKET AT 3 O'CLOCK F-1500 PSI
26-FOOT BRACKET AT 6 O'CLOCK G-1750 PSI
29-FOOT BRACKET AT 9 O'CLOCK H-2000 PSI
J-2250 PSI
INLET PORT K-2500 P8I
CODE[MODEL SIZE
E v20 H.5'Dia. -2BOLT FLG. FLOW RATE THROUGH
F 1,156''Dia. -2 BOLT FLG. ORIFICE IN COVER
H 1" 0.D. TUBE CONN. 2-2 GPM
K V10 [1.3125"-12 UN2BTHD. | | 3-3 GPM (V10F ONLY)
P I"N.P.T.F. 4-4 GPM
V20 1.25" N.P.T. F. 5-5 GPM (V10F ONLY)
R 1" N.P.T.F. 6-6 GPM
3 V10 [1.3125"-12 STR. THD. 7-7 GPM (V10F ONLY)
V30 |[1.625"-12 UN2E THD. 8-8 GPM (V20F ONLY)
T VI0 ]1,1875"-12 STR. THD, PRESSURE PORT POSITIONS
VIEW FROM COVER END
A-OPPOSITE INLET
RING CAPACITY -1200 RPM -100PSI CONNECTION.
(v10) (V20) B- 90° COUNTERCLOCKWISE
1 -1USGPM 6 -6 USGPM FROM INLET CONNECTION
2-2USGPM 7 -7 USGPM C-INLINE WITH INLET
3 -3 USGPM 8 -8 USGPM D-90°CLOCKWISE FROM INLET
4 -4 USGPM 9 -9 USGPM CONNECTION
5-5USGPM 11 - 11 USGPM ' _
6 - 6 USGPM 12 - 12 USGPM SHAFTS
7 -7 USGPM 13 - 13 USGPM 1-STRAIGHT KEYED
3-THREADED
OUTLET PORT CONNECTIONS 4-THREADED
FLOW CONTROL COVER PRIORITY VALVE COVER 6-STR. STUB-KEYED
STANDARD PRIMARY|SECONDARY 11-SPLINE-9 TOOTH
CODE| COVER |PRESSURE| TANK OUTLET| OUTLET TANK 12-SPLINE-13 TOOTH
5/16-18 374-16 9/16-18 20-THREADED -KEYED
K ST. THD.| ST. THD. | ST. THD.
(V10P) (V10P) (V10P)
1/2IN. | 3/4-16 1/27IN. ‘
NPT THD.|ST. THD. |NPT THD,
P |(VIOONLY)
3/4IN, |V10F AND|V10F AND
NPT THD.| V20F V20F —_—
(V20 ONLY)
3/4-16
ST. THD,
S [11/16-12 | 3/4-16 |1 1/16-12
ST. THD. |ST. THD. |ST. THD. —
(V20 ONLY)| (V20F) (V20F)
3/4-16 3/4-16 3/4-16 T/8-14 3/4-16
T — |ST. THD. |ST. THD. |ST. THD.| ST. THD. |ST. THD.
(V1OF) (V10F) (V20P) (V20P) (V20P)




Section II - DESCRIPTION

A. GENERAL

Pumps in this series are usedto develop hydraulic
fluid flow for the operation of Mobile and Industrial
equipment. The positive displacement pumping car-
tridges are the rotary vane type with shaft side loads
hydraulically balanced. The flow rate depends on the
pump size and the speed at which it is driven.

All units are designed so that the direction of
rotation, pumping capacity and port positions can
be readily changed to suit particular applications.

B. ASSEMBLY AND CONSTRUCTION

The V10 series pump illustrated in the cut-a-way
of Figure 1 is representative of all single pumps in this
series. The unit consists principally of a ported body,
a ported cover and a pumping cartridge. Components
of the pumping cartridge are an elliptical cam ring, a
slotted rotor splined to fit the drive shaft and twelve
vanes fitted to the rotor slots. ;

The pumping cartridge cam ring is sandwiched be-
tween the body and cover. A ball bearing and bushing
located inthe body and pressure plate respectively sup-
port each end of the drive shaft and center the rotor
withinthe cam ring. Asthedrive shaft is driven by the
prime mover, the rotor and vanes generate flow by car-
rying fluid around the elliptical cam ring contour. Fluid
enters the cartridge through the inlet port in the body
and is discharged through the pressure plate into the
outlet port of the cover.

C. FLOW CONTROL AND RELIEF VALVE

V10 and V20 pumps are available with an integral
Flow Control and Relief Valve in the pump cover. This
limits the fluid flow in the system to a maximum pre-
scribed rate and prevents excessive pressure build-
up. Fluid not required in the system is recirculated
to tank.

D. PRIORITY VALVE

V10 and V20 pumps are also available with a pri-
ority valve located in the pump cover. The priority
valve maintains nearly a constant flow toa primary
circuit and diverts the remaining flow to a secondary
circuit, Flow going to the secondary circuit is deter-
mined by pump delivery. Theprimary circuit is pro-
tected by an integral relief valve but an external relief
valve must be provided for the secondary circuit.

E. APPLICATION

Pump ratings in GPM as shown in the model coding
are at 1200 RPM and 100 PSI. For ratings at other
speeds, methods of installation and other application
information, Vickers Application Engineering person-~
nel should be consulted.

Section III ~ PRINCIPLES of OPERATION

A. PUMPING CARTRIDGE

As mentioned in Section 1I, fluid flow is developed
by the pumping cartridge. The action of the cartridge
is illustrated in Figure 2. The rotor is driven within
the cam ring by the driveshaft, which is coupledtoa
power source. As the rotor turns, centrifugalforce
causes the vanes to follow the elliptical inner surface
of the cam ring.

Radial movement of the vanes and turning of the
rotor cause the chamber volume between the vanesto
increase as the vanes pass the inlet sections of the
cam ring. This results in a low pressure condition
which allows atmospheric pressure to force fluid into
the chambers., (Fluid outside the inlet is at atmospher-
ic pressure or higher.)

This fluid is trapped between the vanes and carried

OUTLET
CAM RING INLET @O?)
vy
—\ ?‘}O
A
VANE
OUTLET =~ OUTLET
ROTOR ==
DRIVE SHAFT—-/
INLET
Figure 2




past the large diameter or dwell section of the cam
ring. As the outlet section is approached, the cam
ring diameter decreases andthe fluid is forced out into
the system. System pressure is fed under the vanes,
assuring their sealing contact against the cam ring
during normal operation.

B. HYDRAULIC BALANCE

The pump cam ring is shaped so that the two pump -~
ing chambers are formed diametrically opposed. Thus,
hydraulic forces which would impose side loads on the
shaft are cancelled.

C. PRESSURE PLATE

The pressure plate seals the pumping chamber as
shown in Figure 3. A light spring holds the plate
against the cartridge until pressure builds up in the
system. Systempressure iseffective against the area
at the back of the plate, which is larger than the area
exposed to the pumping cartridge. Thus, an unbal-
anced force holds the plate against the cartridge, seal-
ing the cartridge and providing the proper running
clearance for the rotor and vanes.

D. FLOW CONTROL AND RELIEF VALVE

1. Maximum flow to the operating circuit and
maximum system pressure are determined by the in~
tegral flow control and relief valve in a special outlet
coverusedon some V10 and V20 pumps. This feature
is illustrated pictorially in Figure 4. An orifice in
the cover limits maximum flow. A pilot-operated
type relief valve shifts to divert excess fluid delivery
to tank, thus limiting the system pressure to a pre-
determined maximum.

2. Figure 4A shows the condition when the total
pump delivery can be passed through the orifice.

This condition usually occurs only at low drive
speeds. The large spring chamber is connected to the
pressure port through an orifice. Pressure plus spring
load in this chamber slightly exceeds pressure atthe

DISCHARGE

i

RING

/ VANE

ROTOR

BACK PRESSURE
IN SYSTEM
EFFECTIVE HERE

’ \SHAF’I‘

COVER SPRING

PRESSURE IN
CARTRIDGE

PRESSURE PLATE

Figure 3

other end of the relief valve spool and the spoolre-
mains closed. Pumpdelivery isblocked from the tank
port by the spool land.

3. When pump delivery is more than the flow rate
determined by the orifice plug, pressure buildsup
across the orifice and forces the spool openagainst
the light spring. Excess fluid is throttled past the
spool to the tank port as shown in Figure 4B.

4. 1If pressure in the system builds up to the relief
valve setting (Figure 4C), the pilot poppet is forced off
its seat., Fluid in the large spring chamberflows
through the spool and out to tank. This flowthrough
the small sensing orifice, causes a pressure drop and
prevents pressure in the large spring area from in-
creasing beyond the relief valve setting. As pressure
against the right end of the spool starts to exceedthe
relief valve setting, the pressure differential forces
the spool to the left, against the light spring, porting
the full pump flow to tank.

LIGHT SFRING
HOLDS RELIEF PILOT
VALVE CLOSED POPPLT
WHEN PRESSURE
IS EQUAL ON

SPOOL BLOCKS
TANK PORT OFF

RELIEF VALVE
SPRING

TO TANK

EXCESS FLUID PRESSURE IN
THROTTLED SPRING CHAMBER
PAST VALVE LOWER THAN

TO TANK SYSTEM DUE TO

PRESSURE DROP
ACROSS

TO TANK TO TANK

BOTH ENDS

DELIVER
FROM

SENSING ORIFICE [

POPPET FORCED

SYSTEM PRESSURE PUMPING OFF SEAT AS
SENSED IN PRESSURE CARTRIDGE PRESSURE RELIEF VALVE PRESSURE
SPRING CHAMBER PORT ORIFICE PORT SETTING IS PORT
THROUGH ORIFICE DETERMINES REACHED
4 A FLOW RATE 4cC
SENSING
LOW DRIVE SPEED - ALL PUMP 4B ORIFICE  EXCESSIVE PRESSURE BUILD-UP
DELIVERY TO SYSTEM NORMAL OPERATION IN SYSTEM

Figure 4




E. PRIORITY VALVE OPERATION

Referringto the V20P Cover Schematic, Figure 5,
pressure is sensed in cavities "A", "B" and “C".
Primary flow into cavity "A" is restricted by the con-
trolled flow orifice "O'". Secondary flow will be zero
until the pump flow rate through orifice "O" develops
a pressure differential across the control spool.

When pump delivery isincreased, pressure builds
up in cavities "B and "C'" because of the resistance
to flow through orifice "O". This causes the spool to
shift toward cavity "A" againstthe spring. The amount
of spool shift is proportional to thepressure differ-
ential between cavities "A" and "'C".

Flow from the primary port is held to an almost
constant volume, as determined by orifice "O", and
the metering action of the control spool at area ""D".
Flow to the secondary port varies with pump delivery.
Metering area "E'" diverts excess flow to the second-

be metering at "D'". As the two systems approach
the same pressure, the probability of flow fluctuation
increases because the spool may shift between these
two metering points.

CAUTION
The .pump has a built-in relief valve in the primary

circuit. However, an external relief valve mustbe
provided for the secondary circuitto protect the pump.

"E" METERING AREA
CONTROL SPOOL ~\‘\

PUMP j IQL. o
DISCHARGE—1 ™

ORIFICE "Q"—L

/-SECONDARY OUTLET PORT

CAVITY "B"
CAVITY "C"

ary port. CAVITY "A" howw -

This single spool design cannot give precisely ﬁgﬁﬁ?/i S L
controlled flow to the primary circuit because of the L ;
effects of varying conditions of flows and pressures. o RELIEF VALVE
For -example: I the primary circuit is operating at \\‘ , F%I;”R%?%’fARY
1000 PSI andthe secondary at 100 PSI, the spool must PRIMARY OUTLET PORT~ _TANK PORT
be metering at "E". However, if primary pressure
is 100 PSI and secondary is 1000 PSI, the spool must Figure 5

Section 1V

INSTALLATION and OPERATING INSTRUCTIONS

A, INSTALLATION DRAWINGS

The installation drawings listed in Table 1 show
the correct installation dimensions and port locations.

B. DRIVE CONNECTIONS
CAUTION

Pump shafts are designed to be installed in couplings,
pulleys, etc., with aslipfit or very light tap. Pound-
ing can injure the bearings. Shaft tolerances are
shown on the pump installation drawings. (See Table 1.)

1. Direct Mounting -~ A pilot on the pump mount-
ing flange (Figure 6) assures correct mounting and
shaft alignment. Make sure the pilot is firmly seated
in the accessory pad of the power source, Care should

Figure 6

be exercisedin tightening the mounting screws to pre-
vent misalignment.

If gaskets are used, they should be installed care~
fully and should lay flat, Shaft keys and couplings
must be properly seated to avoid slipping and possible
shearing.

2. Indirect Drive - Chain, spur gear or v-belt
pulley drives may also be used with these pumps.
Flat belt drives are not recommended because of the
possibility of slipping.

Toprevent excessive side loads on pump bearings,
it is important to check for correct alignment and
guard against excessive belt or chain tension.

For best results on indirect drive applications,
use the largest permissible pully diameter at the pump
and position it close as possible to the pump mounting
face. For specific indirect drive application data,
contact your Vickers Application Engineer.

C. SHAFT ROTATION

Pumps are normally assembled for right-hand
(clockwise) rotation as viewed from the shaft end. A
pump made for left-hand rotation is identified by an
"L'" in the model code (See Table 2).

NOTE

These pumps must be driven in the direction of the
arrows cast onthe pump ring. Ifit is desired to change
the direction of drive rotation, it is necessary to re-
verse the ring. (See Section VI-B-D and Figure 10.)




CAUTION

Never drive a pump in the wrong direction of rotation.
Seizure may result, necessitating expensive repairs.

D. PIPING AND TUBING

1. All pipes and tubing must be thoroughly clean-
ed before installation. Recommended methods of
cleaning are sand blasting, wire brushing and pickling.

NOTE

For instructions on pickling refer to instruction sheet
1221-S.

2. Tominimize flow resistance and the possibility
of leakage, only as many fittings and connections as
are necessary for proper installation should be used.

3. Thenumber ofbends in tubing should be kept to
aminimum to prevent excessive turbulence and friction
of oil flow. Tubing must not be bent too sharply., The
recommended radius for bends-is three times the in-
side diameter of the tube.

E. HYDRAULIC FLUID RECOMMENDATIONS
GENERAL DATA

Oilin ahydraulic system performs the dual function
of lubrication and transmission of power. Tt constitutes
a vital factor in a hydraulic system, and careful se~
lection of it should be made with the assistanceof a
reputable supplier. Proper selection of oil assures
satisfactory life and operation of system components
with particular emphasis on hydraulic pumps. Any oil
selected for use with pumps is acceptable for use with
valves or motors.

Data sheets for oil selection are available from
Vickers,Inc, Technical Publications, Troy, ML, 48084,

For Industrial Applications order data sheet I-286-S.
For Mobile Applications order M-2950-S.

The oil recommendations notedin the data sheets
arebased on our experience in industry as ahydraulic
component manufacturer.

Where special considerations indicate a need to de -~
part from the recommended oils or operating condi-
tions, see your Vickers representative.

CLEANLINESS

Thorough precautions should always be observed
to insure the hydraulic system is clean:

A. Clean (flush) entire new system to remove
paint, metal chips, welding shot, etc.

B. Filtereach change of oil to prevent introduc-
tion of contaminants into the system.

C. Provide continuous oil filtration to remove
sludge and products of wear and corrosion generated
during the life of the system.

D. Provide continuous protection of system from
entry of airborne contamination, by sealing the system
and/or by proper filtration of the air.

E. During usage, proper oil filling andservicing
of filters, breathers, reservoirs, etc., cannot be over
emphasized.

F. Thoroughprecautions shouldbe taken, by prop-
er system and reservoir design, to insurethat aera-
tion of the oil will be kept to a minimum.

SOUND LEVEL

Noise is only indirectly affected by the fluid selec~
tion, but the condition of the fluid is of paramountim-
portance in obtaining optimum reduction of system
sound levels.

Some of the major factors affecting the fluid con-
ditions that cause the loudest noises in a hydraulic
system are:

1. Veryhighviscosities at start-up temperatures
can cause pump noises due to cavitation.

2. Running with a moderately high viscosity fluid
will impede the release of entrained air. The fluid
will not be completely purged of such air in thetime
it remains in the reservoir before recycling through
the system.

3. Aerated fluid can be caused by ingestion of air
through the pipe joints of inlet lines, high velocity
discharge lines, cylinder rod packings, or by fluid
discharging above the fluid level in the reservoir.
Air in the fluid causes a noise similar to cavitation,

4. Contaminated fluids can cause excessive wear
of internal pump parts which may result in increased
sound levels.

F. OVERLOAD PROTECTION

A relief valve must be installed in the system, un-
less it is an integral part of the pump. The relief
valve limits pressure in the system to aprescribed
maximum and protects the components from exces-
sivepressure. The setting of the relief valve depends
on the work requirements of the system components.

G. PORT POSITIONS

The pump cover can be assembled in four posi-
tions with respect to the body. A letter in the model

A ~ OPPOSITE INLET

B - 90° CCW FROM INLET
C - INLINE/INLET

D ~ 90°CW FROM INLET

o) p
COVER - N
(OUTLET)
(REF. ) L ANLET)
(TYPICAL) (REF.)
Figure 7




code (Table 2) identifies the cover position as shown
in Figure 7.

Disassembly and assembly procedures are in Sec-
tion VI-B and D,
H. START-UP

With a minimum drive speed of 600 RPM, a pump

should prime almost immediately, if provision is
made to initially purge the air from the system. Fail-
ure to prime within a reasonable length of time may
result in damage due tolack of lubrication. Inlet lines
must be tight and free from air leaks. However, it
may be necessary to crack a fitting on the outlet side
of the pump to purge entrapped air.

Section V
SERVICE, INSPECTION AND MAINTENANCE

A, SERVICE TOOLS

No special tools are required to service these
pumps.

B. INSPECTION

Periodic inspection of the fluid condition andtube
or piping connections can save time-consuming break-
downs and unnecessary parts replacement., The fol-
lowing should be checked regularly.

1. All hydraulic connections must be kept tight.
A loose connection in a pressure line will permit the
fluidto leak out. If the fluid level becomes so low as
touncover the inlet pipe opening in the reservoir, ex-
tensive damage to the pump can result. In suction or
returnlines, loose connectionspermit air to be drawn
into the system, resulting in noisy and/or erratic
operation.

2. Cleanfluid is the best insurance for long ser-
vice life, Therefore, the reservoir should be checked
periodically for dirt or other contaminants.

If the fluid becomes contaminated the system
should be thoroughly drained and the reservoir clean-
ed before new fluid is added.

3. Filter elements also should be checked and re=-
placed periodically. A clogged filter element results
in a higher pressure drop. This can force particles
through the filter which would ordinarily be trapped,
or can cause the by-pass to open, resulting in a par-
tial or complete loss of filtration.

4., A pump which is running excessively hot or
noisy is a potential failure. Should a pump become
noisy or overheated, the machine should be shut down
immediately and the cause of improper operation cor-
rected.

C. ADDING FLUID TO THE SYSTEM

When hydraulic fluid is added to replenish the sys -
tem, it should always be poured through a fine wire
screen (200 mesh or finer).

It is important that the fluid be clean and free of
any substance which could cause improper operation
or wear of the pump or other hydraulic units. There -
fore, the use of cloth to strain the fluid should be
avoided to prevent lint getting into the system.

D. ADJUSTMENTS

No periodic adjustments are required; other than
to maintain proper shaft alignment with the driving
medium,

E. LUBRICATION

Internal lubrication is provided by the fluid in the
gystem. Lubrication of the shaft couplings should be
as specified by their manufacturers.

¥F. REPLACEMENT PARTS

Reliable operation throughout the specified oper -
ating range is assured only if genuine Vickers parts
are used. Sophisticated designprocesses and material
are used inthe manufacture of our parts. Substitutions
may result in early failure. Part numbers are shown
in the parts catalogs listed in Table 1.

G. TROUBLE-SHOOTING

Table 6 lists the common difficulties experienced
with vane pumps and hydraulic systems., It also indi-
cates the probable causes and remedies for each of the
troubles listed.

It should always be remembered that many appar-
ent pump failures are actually the failures of other
parts of the system. The cause of improper operation
is best diagnosed with adequate testing equipment and
a thorough understanding of the completehydraulic
system.

Section VI ~ OVERHAUL

WARNING
Before breaking a circuit connection, make
certain that power is off and system pres-
sure has been released. Lower all vertical
cylinders, discharge accumulators and block
any load whose movement could generate
pressure.

A. GENERAL

Plug all removed units and cap all lines toprevent
the entry of dirt into the system. During disassembly,
pay particular attention to identification of theparts,
especially the cartridges, for correct assembly.

8

Pump bearings are pressed in the bodies or on the
shafts and should not be removed unless defective.
Figure 8 is an exploded view which shows theproper
relationship of the parts for disassembly and assem-
bly. Refer to Figure 1 and Figure 8 for the correct
assembled relationship of the parts.

B. DISASSEMBLY
1. Disassembly of Basic Pump-See Figure 8. If

a foot bracket is used, remove before dismantling
the pump. Clamp the pump body in a vise (not too




TABLE 6 - TROUBLE SHOOTING CHART

TROUBLE

PROBABLE CAUSE

REMEDY

PUMP NOT DELIVERING
FLUID

DRIVEN IN THE WRONG
DIRECTION OF ROTATION

The drive direction must-be changed
immediately to prevent seizure. Fig-
ure 10 shows the correct ring position
for each direction of rotation.

COUPLING OR SHAFT
SHEARED OR DISENGAGED

Disassemble the pump and check the
shaft and cartridge for damage. (See
Section VI.) Replace the necessary
parts.

FLUID INTAKE PIPE IN RE~
SERVOIR RESTRICTED

Check all strainers and filters for dirt
and sludge. Clean if necessary.

FLUID VISCOSITY TOO HEAVY
TO PICK UP PRIME

Completely drain the system. Add new
filtered fluid of the proper viscosity.

AIR LEAKS AT THE INTAKE,
PUMP NOT PRIMING

Check the inlet connections to deter -
mine where air is being drawn in.
Tighten any loose connections. See
that the fluid in the reservoir is above
the intake pipe opening. Check the
minimum drive speed which may be too
slow to prime the pump.

RELIEF VALVE STUCK OPEN.
(MODELS WITH INTEGRAL RE-
LIEF VALVE ONLY)

Disassemble the pump and wash the
valve in clean solvent. Return the
valve to its bore and check for any
stickiness. A gritty feeling on the
valve periphery can be polished with
crocus cloth. Do not remove excess
material, round off the edges of the
lands or attempt to polish the bore,
Wash all parts and reassemble the
pump.

VANE(S) STUCK IN THE RO-
TOR SLOT(S)

Disassemble the pump. Check for
dirt or metal chips. Clean the parts
thoroughly and replace any damaged
pieces. If necessary flush the system
and refill it with clean fluid.

INSUFFICIENT PRESSURE
BUILD-UP

SYSTEM RELIEF VALVE SET
TOO LOW

Use a pressure gage to correctly ad-
just the relief valve.

COMPLETE LOSS OF FLOW
FROM PUMP.

-A valve is stuck open permittingfree
flow to tank.

-Broken inlet or pressure line.
-Actuator bypassing the full flow.
(Motor valve plate lift)

PUMP MAKING NOISE

PUMP INTAKE PARTIALLY
BLOCKED

Service the intake strainers. Check
the fluid condition and, if necessary,
drain and flush the system. Refill with
clean fluid.

AIR LEAKS AT THE INTAKE
OR SHAFT SEAL. (OIL IN
RESERVOIR WOULD PROBABLY
BE FOAMY)

Check the inlet connections and seal to
determine where air is being drawn in,
Tighten any loose connections and re-
place the seal if necessary. See that
the fluid in the reservoir is above the
intake pipe opening.

PUMP DRIVE SPEED TOO SLOW
OR TOO FAST

Operate the pump at the recommended
speed.

COUPLING MISALIGNMENT

Check if the shaft sealbearingorother
parts have been damaged. Replace any
damanged parts. Realign the coupled
shafts.




tightly), cover end up, and remove the four cover
screws. Note the position of the cover port withre-
spect to the body port before lifting off the cover and
"Q" ring. (See paragraph 2 for disassembly of flow
control covers and paragraph 3 for disassembly of the
priority valve covers).

Remove the pressure plate and spring. Note the
position of the ring for correct reassembly. Lift off
the ring and remove the locating pins. Separate the
vanes from the rotor and remove the rotor from the
shaft.

Turn the pump body over then remove the shaft key
and the snap ring which retains the bearing. Tap with
a soft hammer on the splined end of the shaft to force
the shaft out of the body. Remove the small snap ring,
located on the shaft, behind the bearing. Support the
bearing inner race and press the shaft out of the bear-
ing. Pull the shaft seal out of the body with a suitable
hooked tool.

CAUTION
Do not disassemble the relief valve S/A removed in the
following step. The unit is factory set and could mal-
function if disassembled.

2. Disassembly of Flow Control and Relief Valve
Covers - See Figure 8. Remove the plug (and "O''ring
latest design V10 models) from the snap ring side of
the cover. Then remove the plug (and "O''ring latest
design V10 models), that releasesthe spring and relief
valve S/A. Insert a suitable tool from the snap ring
end of the bore, Slide the relief valve S/A from the
cover. Remove the snap ring with care - DO NOT
scratch the bore.

3. Disassembly ofthe Priority Valve Cover - See
Figure 8. Remove the plug (and "O''ring latest design
V10/V20 models)and spring from one end ofthe priority
valve bore, and the plug (and "O''ring latest design
V10/V20 models) from the other end of the bore. Insert
a suitable tool into the snap ring end of the bore (Snap
ring used with pipe thread plugs only) and slide the
priority valve spool from the cover. If the snap ring
exists, remove it from the cover. Disassemble the
relief valve by removing the plug spring poppet and
shims. Onlaterdesigns, aspring guide is used. See
Figure 8, DO NOT remove the seat unless inspection
of the poppet contact area reveals a problem in the
seatarea. If removal of the seat is required, thread
the seat with a suitable tap approximately 3/8 inch into
the seat. Threada long bolt into the seat and pull the
bolt and seat fromthe bore with a small gear puller.

C. INSPECTION AND REPAIR

CLEANING. All parts must be throughly cleaned
and kept clean during inspection and assembly. The
close tolerance of the parts makes this requirement
more stringent than usual. Clean all removed parts,
using a commercial solvent that is compatible with the
system fluid. Compressed air may be used in clean-
ing, but it must be filtered to remove water and con-
tamination, Clean compressedairis particularly use-
ful in cleaning spools, orifices, and cover passages.

1. Discard the used shaft seal and all "O'" rings.
Wash the metal parts in a solvent, blow them dry with
filtered compressed air and place them on a clean sur-
face for inspection.

2. Check the wearing surfaces of the body, pres-
sure plate, ring and rotor for scoring and excessive
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wear. Remove light score marks by lapping. Re-
place any heavily scored or badly worn parts.

3. Inspect the vanes for burrs, wear and exces-
sive play in the rotor slots. Replace the vanes and
rotor if the slots are worn.

4. Check the bearings for wear and looseness.
Rotate the bearings while applying pressure to check
for pitted or cracked races.

5. Inspectthe oil seal mating surface-on the shaft
for scoring or wear. If marks on the shaft cannot be
removed by light polishing, replace the shaft,

6. Flow Control Cover: Check the relief valve
sub-assembly for free movement in the cover bore.
Remove burrs from the valve by polishing, but DQ
NOT round off the corners of the lands. Do not at-
tempt to rework the valve bore. If the bore isdam-
aged, replace the cover.

7. Priority Valve Cover: Inspect the priority
valve spool and bore for burrs. Remove burrsfrom
the spool by light polishing with crocus or # 500grit
paper. DO NOT round off sharp corners of the lands.
Inspect the cover bore for scratches, wear and/or a
pitted surface. DQ NOT attempt to rework thebore,
If the bore is damaged, replace the cover. Thepri~-
ority valve spool must fit and move within the bore
without evidence of bind. Rotate the spool through
360 Owhile inspecting for bind. Inspect the'snap ring
for damage. (V20 units only). If worn or bent, re-
place with a new snap ring. If the snap ring isbent,
inspect the snap ring groove in the cover for suffi-
cient depth and rounded edges of the snap ring groove.
If the groove is defective, replace the cover.

Integral Relief Valve: Inspect the spring. The
spring ends must be paralled to prevent cocking of the
poppet. Thepoppet requires a close inspection in the
seat contact area. A slight wear pattern should exist
around the poppet at the area of seat contact. If the
wear patternis broken, a possible leakage pathexists
between the poppet and seat. Inspect the seat for pos-
sible errosion or other defects. Refer to the seat re-
moval procedure if the seat is defective. (Paragraph
Vi. B. 3)

D. ASSEMBLY
Coat allparts with hydraulic fluid to facilitate as~-
embly and provide initial lubrication. Use small
amounts of petroleum jelly to hold Q" rings in place
during assembly.
IMPORTANT

During handling and shipping of the precision machined
cartridge parts, it is possible to raise burrs on the
sharp edges. All sharp edges on the parts of a new
cartridge kit should be stoned prior to installation.

1. Assembly of Flow Control Cover -~ See Figure
8. Assemble the snap ring in place within the bore,
(early designonly) seatfirmly in the groove . Insert
the valve inthe bore, smallland first. Then installthe
spring and both plugs. Use new ""O''rings if straight
thread plugs are used.

2. Assembly of priority valve cover- See Figure
8. If the relief valve seat was removed, a new seat
must be pressed into the body. Lubricate andinsert
thenew seat chamfered end first into the cover open-
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ing. Align square and press into place. Use ashort
length of brass rod as a pressing tool, to prevent seat
damage. Clean the relief valve bore to remove chips
and filings. Insert the poppet into the bore, align
square and lightly tap the stem of the poppet to mate
the poppet and seat. Install the spring, shims, and
plug into the cover. (later design uses a spring guide
and straight thread plug with "O'"rings) Be sure to
checkthe pressure setting ofthe relief valve against the
model code. Ifthe settingis out of tolerance, readjust
by removing or adding shims. (Removing shimsreduces
pressure while adding shims increases pressure. )

Priority Valve - Install the snap ring within the
priority valve cover bore, (early V20 seriesonly);make
sure the snap ring is seated within its groove. Insert
the priority valve spool, small land first, into the
bore. Installplugs ateachendof the bore and secure.
Refer to Figure 8 for spool orientation.

3. Assembly of Pump - See Figure 8. Beginas-
sembly by pressing the shaft into the front bearing
while supporting the bearing inner race. Install the
small snap ring on the shaft.

NOTE

Before assembling the shaft seal, determine the cor-

rect position ofthe sealing lip. (See Figure 9.) Seals
are assembled with the garter spring toward the pump-
ing cartridge. Press the seal firmly in place and lu-
bricate the lip with petroleum jelly or other grease
compatible with the system fluid., Slide the drive shaft
into the body until the bearing is seated. Tap lightly
on the end of the shaft if necessary. Install the snap
ring.

Install new "QO" rings in the body and cover. In-
sert the ring locating pins in the body and assemble
the ring so that the arrow on the perimeter pointsin
the direction of rotation. Check the assembly against
Figure 10. Install the rotor on the shaft and insert
the vanes in the rotor slots. Be certain the radius
edges of the vanes are toward the cam ring.

Place the pressure plate on the locating pins and
flat against the ring. Place the spring overthe pres -
sure plate, and then install the cover with the outlet
port inthe correct position. Tighten the cover screws
to the torque shown in Figure 8. Rotate the shaft by
hand to insure that there is no internal binding. In-
stall the shaft key.

If a foot mounting is used, assemble the pump to
its foot mounting. If a gasket is used, be certain itis
flat to avoid misalignment of the shaft.

Section VII - TESTING

if atest stand is available, the pump should be tested
at the recommended speeds and pressures shown on the
installation drawing. (See Table 1).

GARTER SPRING

SHAFT SEAL
(Assemble with spring toward
cover end of pump)

VIEW FROM COVER END

RIGHT HAND ROTATION LEFT HAND ROTATION

Figure 9
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Figure 10
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