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SECTION | - INTRODUCTION

A, PURPOSE OF MANUAL

The purpose of this manual is to describe the basic
operational characteristic and to provide service and
overhaul information for Vickers Fixed and Variable
Delivery In-Line Piston Motors, Models included in
this series are listed below in Table I, Information
contained in this manual pertains to the latest designs.
Earlier designs are covered only to the extent of their
similarity to present equipment.

B. GENERAL INFORMATION

1. Related Publications - Service partsinformation
and installation dimensions are not contained in this
manual, The installation drawings and parts catalogs
listed in Table I are available from any Vickers Mobile
Division Application Engineering Office or from the
address shown on the cover of this manual.

2. Model Codes - There are many variations within
each basic model series, which are coveredbyvaribles
in the model codes indentifying these units, Service
inquiries should always include the complete unit model
number, which is stamped on the name plate, See Table
II for a complete breakdown of the codes covering
these Mobile Motors.

TABLE I
MODEL INSTALLATION | PARTS
DESIGNATION DRAWING | CATALOG
M-MFBS, 6 M-289420 M-2761-S
M-MFB10, 15 M-289420 M-2762-§
M-MFB20, 29 M- 289420 M-2764-5
M-MFB45 M- 289420 M-2764-5
M-MVB5 CONTACT VICKERS SALES
ENGINEERS FOR INFOR-
M-MVB10 MATION ON VARIABLE
M-MVB20 DISPLACEMENT MOTORS

TABLE II
MODEL CODE BREAKDOWN

Mobile Release
M - Motor }—
il

Delivery Type |
F-Fixed Displacement

V-Variable Displacement

Motor Type—l
In-Line Piston _!
Deliver _|
GPM RATING
at 1800 R.P.M.

Rotation (viewing from shaft end)
R-Right Hand
L-Left Hand
U-Either Direction

Yoke Travel(Variable motors only)
S-One side of center

Shaft Type

G-SAE Splined Shaft —I

* -Omit for straight keyed shaft_l

M -MVB20-RDG-11 ~-ML -10-3%%*

—

rgpecial Features
LSuffix

Eontrol Design Numbers-
(Variable motors only;
Omit for Fixed motors)
Design numbers subject
to change. Installation di-
mensions remain as shown
for design numbers 10thru
19.

lever models only)

I—Lever control location
(

L-L.H. side-viewing shaft
end; omit for R.H. side as
shown on installation data.

F(-:ontrol type-(Variable motors
only)

C - Pressure compensator

(250-3000 PSI range) The

compensator is adjustedto the

minimum sSetting at the fac-

tory.

M-Lever

D-Stem Servo

Design numbers subject to change
l—Installation dimensions remainas

I—Motor Design Numbers

shown for design numbers 10 thru
19.




SECTION Il - DESCRIPTION

A. GENERAL ment units together with their ASA symbols are shown
) in Figure I, As illustrated the major components of
Vickers In-Line Motors are of the axial piston, the Fixed In-Line unit are the housing, drive shaft,

rotating group, swash plate and valve plate. The vari-
able displacement units incorporate a mechanism which
governs the angle of the swash plate and consequently
controls the stroke length of each piston as the cylin~
der block and drive shaft rotate. The valve plate sub-
B. ASSEMBLY AND CONSTRUCTION assembly also serves as the back cover of the entire
unit and includes the inlet and outlet ports. A bearing
in the cover and one in the housing support the drive
shaft,

positive displacement type and include both fixed and
variable (adjustable) displacement motors capable of
high pressure operation, Drive speeds vary with the
model, type of fluid used, and circuit application,

The assembly of typical fixed andvariable displace-

TYPICAL FIXED DISPLACEMENT MOTOR

PORT CONNECTIONS

SWASH PLATE"
SHAFT SEAL

BEARING

a——"_. — DRIVE SHAFT

HOUSING
VALVE PLATE

ROTATING GROUP

TYPICAL VARIABLE DISPLACEMENT MOTOR

CONTROL PISTON YOKE

COMPENSATOR
YOKE SPRING

SHAFT SEAL

BEARING
PORT CONNECTIONS
VALVE PLATE —
OTAT
CONTROL, R ING GROUP
e PINTLE
]
HOUSING DRIVE SHAFT
SWASH PLATE
Figure 1. TYPICAL FIXED DISPLACEMENT MOTOR.
C. APPLICATION performance characteristics and limits. For applica-
tions outside of the given limits the Mobile Sales Appli-
The installation drawings give the nominal motor cation Engineer should be consulted,



SECTION Il - PRINCIPLES OF OPERATION

A. GENERAL

Although nearly identical in design, pumps and
motors operate essentially in reverse of each other -
the pump forcing fluid through the system asit rotates,
the motor being rotated by the fluid. Variable displace-
ment units are constructed sothat the angle of displace-
ment (angle of the swash plate to the drive shaft axis)
can be varied by changing the yoke position.

Motors are positive displacement units which are
capable of producing a variable torque and speed.
Motor speed is a function of the input fluid volume.
Torque is generated by the pressure drop across the
motor. Maximum torque is limited by system relief
valve setting. On a Variable Displacement Motor, the
angle of the swash plate affects the speed and torque.

In operation, the inletfluidis forcedintothe cylinder
bores which are open to the inlet port, (See Figure 2.)
The remaining cylinder bores are either opentothe out-
let port or blocked by the valve plate. Because the pis-
ton travel is limited by the swash plate, a component of
the counter-force at the contact point of the piston shoe
and swash plate causes the cylinder block to move in a
rotary direction,

When the pistons move over the outlet port, the
fluid discharges and returns tothe reservoir or system.
Rotation is reversed by reversing the fluid supply to the
motor,

Motors are used for continuous, intermittent, or
continuously reversing service. They can be stalled
indefinitely under load without damage when protected
by a relief valve and heat exchanger.

VALVE PLATE
SLOT

OUTLET
PORT

!

s

DaeT @\\QQ\‘Q‘\\\\‘\\N_%»-

PISTON SUB-ASSEMBLY

SWASH PLATE

DRIVE SHAFT

CYLINDER BLOCK
BORE

Figure 2.

B. FIXED DISPLACEMENT MOTORS

Since the swash plate angle in fixed displacement
motors is not variable, the output speed is determined
by motor size and the volume of input oil.

C. VARIABLE DISPLACEMENT MOTORS

Variable displacement is affected by altering the
angularity between the swash plate and the drive shaft
axis as shown by views A, B, and C in Figure 3.

The pressure compensator is a spring-biasedpres-
sure actuated three-way valve, incorporated onto the

valve plate, The operation of the compensator is such
that when the system pressure (motor inlet) reaches
a pre-set value, determined by the compensator spring
setting, the valve moves to regulate the control pres-
sure acting on the actuating piston. As the force pro-
duced by the actuating piston overcomes the force of
the opposing springs. Remove, the swash plate angle
moves toward the minimum displacement position,
View C, Figure 3, The amount of angular movement
of the swash plate (ie: displacement change) is deter-
mined by system pressure. Equalibrium is achieved
when the new displacement (ie: motor torque) matches
the system requirement.



(MAXIMUM DISPLACEMENT)

MAXIMUM SWASH PLATE ANGLE DECREASED SWASH PLATE ANGLE MINIMUM SWASH PLATE ANGLE
(PARTIAL DISPLACEMENT)

(MINIM UM DISPLACEMENT)

Figure 3.

SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS

A. INSTALLATION

Installation drawings shown in Table I should be con-
sulted for installation information,

B. DRIVE CONNECTIONS
CAUTION

Vickers motor shafts are designedtobe installed
in flexible couplings with a slip fit or very light
tap. Pounding can injure the bearings, Shaft
tolerances are shown on the installation draw-
ings. (See Table I)

1. Direct Drives - Care must be exercised when
mounting the motor so that the pilot diameter fits prop-
erly into the mating section of the prime mover. (See
Figure 4.,) The pilot should not be forced into the
mating part under any condition, Care should be exer-
cised in tightening all flange mounting screws to pre-
vent misalignment of shaft connections,

Shaft alignment is critical. Displacement or angu-
larity can cause shaft breakage or bearing problems
quickly, due to overloading,

SHAFT

PILOT

Figure 4,

2, Indirect Drives - For indirect drive applications
the magnitude of side force, shown on the installation
drawings, (Table I) relative to the mounting face must
not exceed the indicated value at rated speed and pres-
sure. For combined thrusts and side loads or other
speeds and pressures, consult your local Vickers
Application Engineer,

C. MOUNTING

Mounting position is unrestricted. An unrestricted
housing drain line must be connected from the upper-
most drain port directly to the reservoir in such a
manner that the housing remains filled with oil at all
times. The drain line should be at least full size, or
oversize depending upon its length, Proper drain line
size will prevent abuild-up of housing pressure and also
allows oil to flow freely into the motor housing under
certain severe operating conditions, No other drain
line should tie in to the housing drain line.

The housing drain line connection to the reservoir
must be submerged in oil at all times, If the drain
line is above the o0il level, damage to the unit may re-
sult due to air being drawn into the motor,

If motor mounting will not permit the housing drain
line connection to be at the highest point, the drain
line should be rigid, such as metal pipe or tubing.
Loop the drain line above the highest point of the motor
(as shown in Figure 5), to prevent the oil from siphon-
ing or draining from the housing during shut-down
periods,

Before initial start up, fill the motor housing with oil
through the uppermost drain port. The housing must be
kept full to provide internal lubrication.



NOTE

Pipe threaded ports on the valve plate are not
available because of valve plate distortion,
Plumbing should be attached in a manner that
will not cause valve plate distortion.

LOOP DRAIN LINE ABOVE
HIGHEST POINT OF MOTOR
REGARDLESS OF THE
MOUNTING POSITION,

A
>

a

L

MINIMUM DRAIN LINE
SIZE MUST BE THE
SAME LD. AS MOTOR
DRAIN CONNECTION,

SYSTEM CONNECTIONS

Figure 5.
D. SHAFT ROTATION

The rotation of Vickers Motors are always as viewed
from the shaft end of the motor as shown in Table II.

E. HYDRAULIC TUBING

1, The number of bends in tubing must be kept to a
minimum to prevent excessive turbulence andfriction of
o0il flow (contributing to system inefficiency),

2, Tubing must not be bent too sharply. The
recommended minimum radius for bends is three times
the inside diameter of the tube,

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

4, All tubing must be thoroughly cleaned before in-
stallation, Recommended methods of cleaning are
wire brushing and pickling.

F. HYDRAULIC FLUID RECOMMENDATIONS

1. 0Oil Type - Oils used in hydraulic systems per-
form the du§ function of lubrication and transmission
of power. Oil must be selected with care and with the
assistance of a reputable supplier.

Crankcase oils meeting or exceeding the ‘‘Five
Engine Test Sequence’’ for evaluating oils for API
(American Petroleum Institute) service MS (Maximum
Severity) best serve the needs of Mobile Hydraulic
Systems, These engine sequence tests are adopted by
the Society of Automotive Engineers, American Society
for Testing Materials, and Automotive Engine Builders.
The MS classification is the key to selection of oils
containing the type of compounding that will extend the
operating life of the hydraulic system. Oils meeting
Diesel engine requirements, DG through DS classifica-
tions, may or may not have the type of compounding
desired for high performance hydraulic systems.

Table III summarizes the oil types (viscosity and
service classification) that are recommended for use
with Vickers equipment, This selection is most im-
portant and should be made with considerable care,

TABLE III

Hydraulic System SAE API Service
Operating Range Viscosity Classification

(Min, to Max.)

0 F.to 180 F. 10W MS

15 F,to 210 F. 20-20W MS

32 F.t0230 F. 30W MS

0 F.to210 F. 10W-30 MS

For moderate service applications use oil inaccor-
dance with specifications shown above. For highspeed-
high pressure applications or speeds below 100 RPM at
high pressure use one viscosity heavier o0il.

Good oils are the most economical. Specifications
can be set up which will indicate, to a limited degree,
the characteristics essential in a good hydraulic oil,
These are listed herein and should be checked with the
oil manufacturer prior to the use of his product,

2. Operating Temperatures - The temperature
ranges for each grade of oil are satisfactory if suit~
able speed control procedures are followed for low
temperature start-up conditions and if sustained oper-
ation is avoided at the upper temperature limits, Oper-
ation in excess of these temperatures results in in-
creased wear of the system components and causes
rapid deterioration of the 0il, For optimum operation,
a maximum oil viscosity of 4000 SSU at the temperature
start-up condition and a minimum oil viscosity of 60
SSU for the sustained high temperature operating con-
dition are recommended,.

3. Viscosity - Viscosity is the measure of fluidity.
The oil must have sufficient body to provide adequate
lubrication and sealing effect between working parts of
pumps, valving, cylinders, etc. but not enough to cause
pump intake cavitation or sluggish valve action, Vis-
cosity recommendations must at best be a compromise
which takes into consideration the working temperature
range, the type of hydraulic equipment used, and the
class of service. Refer to the table of oil viscosity

6



recommendations,

4, Viscosity Index - The viscosity index is a mea-
sure of the rate at which temperature changes cause
a change in oil viscosity, It is very desirable that the
oil viscosity remain as nearly constant as possible under
the wide range of temperature conditions encountered
in operating mobile and construction machinery. The
viscosity index (V.1.) of hydraulic oil should be not less
than 90 for this type of service.

5. Additives - Research has developed a number of
additive agents which materially improve various char-
acteristics of oils for hydraulic systems. They may
be selected for compounding with a view toward re-
ducing wear, increasing chemical stability, inhibiting
corrosion, depressing pour point and improving the anti-
foam characteristics, Proper use of additive agents
requires specialized knowledge, and they should be in-
corporated by the oil manufacturer only, as serious
trouble may otherwise resuilt,

Most companies have several brands of crankcase
oils of somewhat varying formulation that will meet the
API service classification of MS. The more desirable
of these oils for hydraulic service will contain higher
amounts of the type of compounding that avoids scuffing
and wear of cam lobes and valve lifters. These oils
will also be formulated to be stable under oxidative
conditions and when in contact with small amounts of
moisture. There should also be reasonable protection
against rust to any ferrous materials submerged in the
oil or covered by the oil film,

6. Cleanliness - Thorough precautions should be
taken to filter the oil in the entire hydraulic system
prior to its initial use to remove paint, metal chips,
welding slag, lint, ete. If this is not done, damage to
the hydraulic system will probably result, In addition,
continuing filtration is required to remove sludge and
products of wear and corrosion, throughout the life of
the system.

Precautions should be taken in the design of hy-
draulic circuits to assure that a means is provided to
keep the oil clean. This can best be accomplished by
the use of a 25 micron full-flow filter or a 10 micron
by-pass filter plus a micronic filter type air breather
or sealed reservoir.

7. Miscellaneous - The performance of hydraulic
valves and cylinders is less affected by the lubricating
quality of the oil, and, therefore, selection of the oil
is less critical than for pumps and motors, It is always
good practice, however, to use the best quality oil
available for all components.

G. OVERLOAD PROTECTION

A relief valve must be installedinthe system to pro-
tect components from excessive pressure, The setting
of the relief valve depends on the work requirements
of the system andthe maximum pressure ratings of sys-
tem components,

NOTE

Do not allow system pressure to exceed motor
rating due to valving configurations.

H, STARTING AND PRIMING

NOTE

In most cases ‘‘break in’’ is not a problem but
when it is, it can be compared with new engines,
gear boxes and other products. A by-product of
“preak in’’ is self generated dirt. Generous
filters and good filter maintenance are required
to be sure a unit is ““broken in’’ and not ‘‘broken
uplf'

1. Precautions

(a) Make sure the reservoir air cleaner is clean
and of ample size to handle the system breathing re-
quirements,

(b) Make certain the hydraulic system is clean
and free of dirt, metal chips, paint, welding slag and
foreign material. System filtration should be 25 mil-
crons or finer,

(c) Make sure all inlet and system return line
fittings are tight sothat air isnot drawn into the system,

(d) Make sure the system is full of oil. Most of
the MS crankcase oils will serve the needs of in-line
motor applications (refer to fluid recommendations in
Section IV, H of this manual).

(e) Make sure shaft rotation direction and coupling
alignment are correct,

CAUTION

BE ABSOLUTELY SURE THE HOUSINGISFULL
OF OIL BEFORE STARTING. FILL THE HOUS-
ING WITH SYSTEM FLUID THROUGH THE
UPPERMOST DRAIN PORT.

(a) Bleed the pump outlet line until a clear stream
of oil results with no air bubbles present. This is best
accomplished by loosening an inlet fitting next to the
motor. Slowly extend and retract all hydraulic cylin-
ders in the circuit and again bleed the inlet line. It
may be necessary to bleed the circuit several times in
order to remove all the air trapped in the circuit.

If the air is not expelled from the circuit after
several attempts, check the inlet lines to the pump to
make sure all the fittings are tight. When a hose is
used for the inlet line for the pump, it is not uncommon
for it to leak where it is attached to the fitting, and al-
low air to be drawn into the system.

(b) Allow the unit to run at minimum operating
speed for as long as possible, while checking the system
for leaks and bleeding air out of the lines, Do not re-
move the compensator adjustment plug while the motor
is in operation.




SECTION V - SERVICE, INSPECTION AND MAINTENANCE

A, SERVICE TOOLS

Special tools required for these units are a shaft seal
driver and a bearing puller of suitable size. The seal
driver can be made from round stock machined as
shown in Figure 6,

. i DRIVER . *
’ l HOUSING

NOTE: ALL DIMENSIONS IN INCHES

MOTOR DIMENSION
SIZE A B C
5G.P.M. 2,043 1.625 0. 968
10 G. P. M. 2. 4317 2. 062 1.375
20 G.P. M. 3.145 2. 375 1.750
Figure 6

B. INSPECTION AND SERVICE

Periodic inspection of the fluid condition and tube
or pipe connections can prevent both time consuming
breakdowns and unnecessary repairs. Since motors de-
pend on the fluid in the system for internal lubrication,
clean fluid is important to service life. If the fluid
becomes contaminated, thoroughly drain the system and
clean the reservoir before new fluid is added., Insure
that all hydraulic connections are kept tight. Ina
pressure line, a loose connection permits the fluid to
leak out. If the fluid level becomes so low as to un~
cover the inlet pipe opening in the reservoir, extensive
damage to the pump may result, In the suction or
return lines a loose connection will permit air to be
drawn into the system, resulting in noisy or erratic
operation, or motor breakdown, also ‘‘spongy’’ oper-
ation,

Check and replace filter elements, periodically. A
clogged filter element results inahigher pressure drop,
forcing particles' through the filter which would ordin-
arily be trapped, or causing the by-pass to open re-
sulting in a partial or complete loss of filtration,

C. ADDING FLUID TO THE SYSTEM

When hydraulic fluid is added to replenish the
system, it should always be poured through a micron
filter. If such a filter is not available, a funnel with
a fine wire screen (200 mesh or better) can be used.

It is important that oil be clean and free of all
substance which will cause improper operation and
excessive wear of any unit in the system.

D. LUBRICATION

Internal lubrication is provided by system oil flow,
except main bearing which must be packed 1/3 full of
high temperature grease when unit is rebuilt,

E. REPLACEMENT PARTS

Only genuine parts manufactured or sold by Vickers
Incorporated should be used as replacement parts for
these motors. They are shown in the parts catalogs
listed in Table 1. Copies are available on request.

F. ADJUSTMENTS

No periodic adjustments are required, other than to
maintain proper shaft alignment with the driving med-
ium,

G. TROUBLESHOOTING

The cause of improper functioning in a hydraulic
system is best diagnosed with the use of proper and
adequate testing equipment and a thorough understand-
ing of the complete hydraulic system.

A hydraulic motor exhibiting an excessive increase
in heat or noise is a potential failure., When either of
these conditions are noticed, immediately shutdownthe
machine, locate the trouble and correct it.

Table IV lists some of the common difficulties found

in hydraulic components and systems, their probable
cause and remedies.



TABLE 1V - TROUBLE, CAUSE AND REMEDY CHART

TROUBLE

PROBABLE CAUSE

REMEDY

MOTOR SHAFT NOT TURN-
ING OR NOT DEVELOPING
SUFFICIENT SPEED OR TOR-~
QUE.

System overload relief valve set
too low to permit necessary pres-
sure,

Check pressure and increase relief valve
setting, but not above recommended max-
imum,

Excessive work load.

Check circuit design.

Valve plate and cylinder block
surface scored by abrasive in
hydraulic fluid.

Check external leakage at drain port.
Remove motor for lapping of valve plate
and cylinder block surfaces or installation
of new parts. Flush system with clean oil.
Minor defects can be removed by lightly
stoning the surface, however any lapping
should not exceed 0. 0002 inches. The sur-
face is hardened and excessive lapping
will remove this hardened surface, If
the wear or damage is extensive replace
the valve plate.

MOTOR TURNING IN WRONG
DIRECTION

Pump or other components insys-
tem not functioning properly.

Check directional control and pump stroke
position.

Incorrect connection.

Check circuit and connect correctly.

EXTERNAL LEAKAGE FROM
MOTOR

Worn seal or gaskets,

Install new seal and/or gaskets.

Gaskets leaking due to improperly
connected reservoir drain,

Connect drain line directly to reservoir
below the fluid level.

SPEED FLUCTUATIONS
WITH CONSTANT INPUT

Irregular wear betweenvalve plate
and cylinder block.

Lap valve plate and cylinder block. Minor
defects can be removed by lightly stoning

FLOW,

the surface, however any lapping should
not exceed 0.0002 inches. The surface is
hardened and excessive lapping will re-
move this hardened surface. If the wear
or damage is extensive replace the valve
plate.

SECTION VI - OVERHAUL

A, GENERAL

Before breaking a circuit connection, be certainthat
the power is off and the system pressure has been re-
leased. Lower all vertical cylinders, discharge all
accumulators and block any load whose movement could
cause a pressure generation,

During overhaul, plug all units and cap all lines to
prevent entry of dirt into the system. During disassem-
bly, pay special attention to identification of parts,
especially those of the rotating group, for correct re-
assembly, Figure 7 is a disassembledviewof a typical
fixed displacement motor, while Figure 8 is a disas-
sembled view of a typical variable displacement motor.,
Figure 1 may be referredtofor the correct relationship
of the parts,

9

B. DISASSEMBLY

All models are disassembled in the same general
sequence as shown in the exploded views of Figure 7
and 8,

1. Valve Plate - On pressure compensated models,
remove the compensator body first to permit removal
of the valve plate retaining bolts. Remove the valve plate
from the unit, A commercially available bearing puller
should be usedfor removal of the valve plate bearing if it
is to be replaced.

2. Rotating Group Removal - Turn the rotating group
slightly to free it fromthe swashplate, Tilt the housing
and remove the rotating group. Care should be taken
to prevent the separation of the eylinder blockfrom the
rotating group during removal from the housing.




TYPICAL FIXED DISPLACEMENT MOTOR BEARING

SNAP RING

EP RING

SNAP RING \

NAMEPLATE
SCREW (2 REQ'D) WASHER
HOUSING

PISTON S/A
(9 REQ'D)

PLATE

\

i

GASKET SPRING |
|

WASHER /
/
< ,’/
DN —— -
(EI
PIN

PLATE

SCREW
(2 REQ'D) \&

)

SCREW
(4 REQ'D)

PIN

-

(3 REQ'D)
LIFT LIMITER

BEARING CYLINDER BLOCK

SPHERICAL WASHER

VALVE PLATE S/A

TORQUE TABLE

5 GPM |12.5- 15 FT. LBS.

10 GPM 256 - 35 FT. LBS.

20GPM | 70 - 80 FT. LBS.

Figure 7
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TYPICAL VARIABLE DISPLACEMENT MOTOR

SPRING
HOH RING
SCREW SEAT
PL
(2 REQ'D)\k) ue SHAFT SNAP RING
NAME PLATE
PISTON S/A .
(9 REQ'D) WASHER
e 0" "
PLATE .
@ SNAP RING
SEAL
~ T \ BEARING
/ (2 EI:EI:%'D) PR PINTLES
(2 REQ'D) "O" RING
\ SWASH PLATE YOKE (2REQD) (5'rEQ'D)
\
A R
—
S~ . — s ~—
~
N
PISTON ROD N
VALVE PLATE S/A
SNAP RING GASKET \
PLATE SPHERICAL WASHER
GASKET SCREW (2 REQ'D) /(5 REQ'D) WASHER /

"O" RING ' PISTON

?UG g

SCREW

(4 REQ'D)
BODY

(PRESSURE

COMPENSATOR
CONTROL)

HO" RmG

SPOOL

7
|
|
t
i
|
|
: SCREW
| S

PLUG
HOH RING

SEAQW 0@ AN

‘Q;(scmw (2 REQ'D)
ROTATION PLATE

(4 REQ'D)

PIN(3RED)B‘%) /
’ § )

SPRING
LIFT LIMITER

SNAP RING

TORQUE TABLE

5 GPM

12.5 - 15 FT. LBS.

10 GPM

20 - 25 FT. LBS.

20 GPM

45 - 55 FT. LBS.
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3. Rotating Group Disassembly - Lift the piston and
shoe sub-assemblies from the cylinder block, Keep the
pistons from striking hard objects during handling of the
' rotating group sub-assembly.

WARNING

If the spring and washer are to be removed from
the cylinder block, follow the procedure outlined

in Figure 9 to preventbodily injury fromthe sud-
den release of the cylinder block spring.

4, Swash Plate Removal - The swash plate outside
diameter is smaller than the inside diameter of the
recess in the yoke. A properly seated swash plate
can be freely rotated with the fingertips. Removal,
however might be slightly difficult due to oil suction
under the swash plate. Rotate the swash plate and pull
out evenly from the yoke,

a ON 20 GAL. UNITS).

é @ INSERT A 3/8 BOLT 3 1/2" LONG THROUGH
P A 1" O.D. FLAT WASHER ON 10 GAL. UNITS
S (USE 3/8 x 5" BOLT AND 1 1/2" O.D. WASHERS

@THRUST THROUGH CYLINDER BLOCK.

@ANOTHER FLAT WASHER.,

@THREAD THE NUT ON THE BOLT.

@TIGHTEN UNTIL TENSION IS RE-
MOVED FROM THE SNAP RING.

@REMOVE SNAP RING WITH
SNAP RING PLIERS

@ BACK THE NUT OFF SLOWLY TORELIEVE

COMPRESSION ON THE SPRING. REMOVE IN- (L_{
TERNAL PARTS IN THE ORDER SHOWN, (=

/o

Figure 9

5. Drive Shaft Removal - Remove the retaining snap
ring with snap ring pliers. Tap the end of the drive
shaft with a soft tiphammer tofreethe shaft and bearing
from the housing. It may be necessary to use a commer-
cial bearing puller to remove the mainbearing from the
housing, Removal of these bearings often destroys them
and replacement parts should be available prior to re-
moval,

6. Yoke Removal - Figures 10 and 11 illustrate the
procedure for removal of the yoke from avariable dis-
placement unit, Yokes of the smaller units are similar
in design to the larger units, Only the methods of re-
taining are different.

C. INSPECTION AND REPAIR

Clean all parts thoroughly with a mineral oil clean-
ing solvent prior to inspection and after any lapping or
machining operation,

1. Valve Plate - Inspect the flat surface which mates
with the cylinder block for wear or scoring. Minor
defects can be removed by lightly stoning the surface,
however, any lapping should not exceed 0.0002 inches.
The surface is hardened and excessive lapping will re-
move this hardened surface. If the wear or damage is
extensive, replace the valve plate.
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N PINTLE

]I
YOKE

IN ASSEMBLED POSI-
TION YOKE, PINTLE
AND PIN ARE AS
SHOWN,

HOUSING

L «“Q’’ RING
€

TO REASSEMBLE, INSERT THE PINTLE,
WITH ‘“O”’ RING IN PLACE, THROUGH THE
HOUSING INTO THE YOKE. ALIGN THE

10 Maximum

THREAD PULL-SCREW
IN THREAD HOLE OF
PINTLE. SECURE WITH
JAM NUT.

TAP ROLL PIN CLEAR OF YOKE
INTO THE PINTLE (SEE CROSS
SECTION BELOW). USING SCREW
PULL PINTLE CLEAR OF YOKE
AND HOUSING. AFTER PINTLE IS
REMOVED, TAP ROLL PIN OUT
OF THE PINTLE BEFORE REAS-
SEMBLY.

HOLES AND TAP THE ROLL PIN IN, AS
SHOWN IN THE ASSEMBLED CROSS SEC-
TION BELOW.

WHEN DISASSEMBLING,
PIN IS TAPPED INTO
PINTLE AS SHOWN,

5 GPM Models

Figure 10

THE 10 GPM UNITS OF THE -20 DESIGN USE A SCREW

(1)

IN LIEU OF THE ROLL PIN FOR SECURING PINTLES.

THE PINTLES ARE PROVIDED WITH A
OF THE DRILLED HOLE TO ACCEPT
CROSS SECTION BELOW). REMOVAL

GROVE IN PLACE
THE SCREW (SEE
OF THE PINTLE

IS THE SAME AS SHOWN IN FIGURE 10 AFTER LOOSEN-
ING THE RETAINING SCREWS AT THE YOKE.

YOKE

Y
S
SCREW

10 GPM MODELS

|

|

|

|

|

|
PINTLE :

|

| (2)

|

|

|

|

REMOVE THE CORE PLUG. BACK-OFF LOCK SCREW
AT YOKE UNTIL PINTLE GROVE CLEARS FOR 20
GPM MODELS. NOTE: SWASH PLATE MUST BE
REMOVED FROM YOKE TO REMOVE THESE PINTLES,
LIGHTLY TAP PINTLE TOWARD INSIDE OF UNIT
TO REMOVE.

PINTLE "O" RING

CORE PLUG
— (O'/

TO REASSEMBLE, INSERT THE PINTLE THROUGH
THE HOUSING INTO THE YOKE. ALIGN THE GROVES
AND THREAD IN LOCK SCREW. REMOVE PULL-
SCREW, INSERT ¢‘O’* RING AND CORE PLUG. PRESS
PLUG IN WITH TOOL 12319~-K. APPROX. 350 LBS,
FORCE IS REQUIRED TO PROPERLY SEAT PLUG
AGAINST ¢“O'* RING FOR LEAK-PROOF SEAL.

20 GPM MODELS
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2. Rotating Group - Inspect the bores and valve plate
mating surface of the cylinder block for wear and scor-
ing. Minor defects onvalve plate matingface can be re-
moved by lightly stoning the surface. If the defects can-

ot be removed by this method the cylinder block should
replaced.

When conditions indicate that one or more piston and
shoe sub-assembly should be replaced, all piston anc
shoe sub-assemblies in the unit should be checkedas in
Figure 12 to insure that all piston shoes ride properly
on the swash plate. Variations greater than ,001 of
an inch from one shoe to another result in excessive
internal leakage and shoe wear. At overhaul the replace-
ment of all 9 piston and shoe sub-assemblies in the unit
as well as the cylinder block, is recommended for max-
imum overhaul life,

THIS DIMENSION MUST BE
MAINTAINED ON ALL NINE
SHOES WITHIN 0.001 INCH.

]
PISTON ! /\

\’//

'l SHOE MUST SWIVEL ~ ™~
SMOOTHLY ON BALL,
END PLAY MUST NOT
EXCEED 0.003 INCH.

SHOE FACE
RIDES ON
SWASH PLATE

Figure 12

If necessary, hand lap the shoes using a 400 A or
500 A emery paper (Tuff-Bak Durite Silicon Carbide)
backed by a lapping plate, Good results may be ob-
tained if the paper is dipped in kerosene and kept wet
during polishing.

3. Swash Plate - Inspect the swash plate for wear
and scoring. If the defects are minor, stone the swash
plate but do not remove more than 0.00064 of an inch,
If wear of damage is extensive replace the swash plate,

4, Bearings and Drive Shaft - Inspect all bearings
for roughness or excessive play andreplace if necessary.
Inspect the shaft seal area of the shaft for scoring or
wear. Replace the drive shaft if bent or wear is ex-
cessive,

D. ASSEMBLY

Assembly is basically the reverse of disassembly.
Install new gasket, seals, and ‘‘O’’ rings when assem-
bling the unit, A light film of clean hydraulic fluid will
ease assembly and provide initial lubrication,

1. Yoke - Install the yoke in the housing as illus-
trated in Figure 10 or 11.

2. Drive Shaft and Bearing - Install anew shaft seal
in the housing. Place the washer over the shaft seal.
Assure that bearingis1/3to1/2filledwith a good grade
of high tempecrature ball bearing grease, then install
the drive shaft and bearing in the housing. Secure the
drive shaft bearing with the retaining ring.

3. Swash Plate - Install the swash plate chamfered
edge toward shaft seal, It is important that the swash
plate be properly seated in the yoke, and can be freely
rotated with the fingers.

4, Rotating Group Assembly - If the spring and
washers were removed from the cylinder block, assem-
ble them as shown in Figure 9,

Place the cylinder block face downonasmooth clean
surface for ease of assembly. Insert the three pins in
the cylinder block. Grease the back-up and spherical
washers and place them on the pins. Put the nine piston
and shoe sub-assemblies in the shoe plate. Carefully
holding the shoe plate so that the pistons do not strike
each other, align the pistons with the bores and maneu-
ver them into place. The pistons must move freely in
a lubricated block bore.

5. Rotating Group Insertion - Holding the cylinder
block and shoe plate to keep the pins, washers and
spherical washer intact, install the rotating group onto
the drive shaft. Slight rotation during assembly will help
align the spherical washer and cylinder block splines
with those of the drive shaft.

6. Valve Plate - Replace the valve plate to body
gasket if required and then install the valve plate with
the retaining bolts. Install the compensator body on
units containing the compensator feature.

SECTION VII - TESTING

' Vickers Mobile Division application engineering
personnel should be consulted for test stand circuit
requirements and construction, If test equipment is

available, the motor should be tested at recommended
speeds and pressures shown onthe installation drawing,
(See Table 1.)
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