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FOREWARD

This manual illustrates and describes the
recommended procedure for servicing the CM2
and CM3 series valves.

valves of the -30 design will be referred to
throughout this manual, but this information
is essentially the same for the -20 design
valves. Service parts are generally inter-
changeable between the -20 and -30 design
valves, however, it is recommended that the
catalogs referenced in Table I be consulted
for service parts for the respective design.
Custoamers who wish to incorporate -30 design
sections in -20 design valves can do so
without concern. 1In this instance, a tie
bolt must be left out. This does not affect
the operation or function of the valve as
one tie bolt on the -20 design is redundant.

To service these valves, read this manual
thoroughly, and follow the instructions
carefully.

Comments or suggestions concerning this
publication may be directed to the Mobile
Service Department of Vickers.
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SECTION | - INTRODUCTION -

A. PURPOSE OF MANUAL

This manual has been prepared to assist the
users of Vickers CM2 and CM3 Series-20/-30 Design
Multiple Unit Valves in properly maintaining and re-
pairing their units. In the sections which follow, the
multiple unit valves are described in detail, their
theory of operation is discussed and instructions are
given for their proper installation, maintenance and
overhaul.

B. GENERAL INFORMATION

1. Related Publications - Service parts infor-
mation and installation dimensions are not contained

2. Model Codes - There are many variations
within each basic model series, which are covered
by variables in the model code. Table II is a com-
plete breakdown of the codes covering these units.
Service inquiries should always include the complete
unit model number, which is stamped on the valve
bodies.

TABLE I
AVAILABLE PARTS CATALOGS AND
INSTALLATION DRAWINGS

in this manual. The parts catalogs and installation MODEL PARTS INSTALLATION
drawings listed in Table I are available from your SERIES CATALOGS DRAWINGS
local Vickers Mobile Division application engineering
office, or from: - _ -
CM2-20 M-2401-S M-259218
Vickers CM2-30 M-2403-3
1Cker CM3-20 M-2402-8
Mobile Hydraulics Division CM3-30 M-2404-S M-259219
P. 0. Box 302, Troy, Michigan 48084
Attn: Mobile Service Department
TABLE II - MODEL CODE BREAKDOWN
CM 2 NO2-K25 B U DD 1 L-20 -***
T T T T T T T TTT
DIRECTIONAL CONTROL Y SPECIAL
MULTIPLE UNIT FEATURE

VALVE ‘MOBILE

2=2 SERIES

SERIES DESIGNATION}_
3= 3 SERIES

N = Standard Sections

VALVE BANK MODIFICATIONS]_
O = No Modifications

PORT CONNECTIONS
CM2 [ 1=1-3/16-12 Inlet & Cyl. Ports
SERIES 1-5/16-12 Outlet Ports ,
VALVES<{ 2=1-5/16-12 Inlet & Cyl. Ports
1-5/8-12 Outlet Ports
4=1-5/8-12 Inlet & Outlet Ports{"
1-5/16-12 Cyl. Ports
CM3 1=S5.A. E. 1" 4 Bolt Flange
SERIES ) 2=1-5/16-12 Inlet & Cyl. Ports
VALVES +5/8-12 Outlet Ports
4=1-5/8-12 Inlet & Cyl. Ports
1:7/8-12 Outlet Ports

INLET BODY TYPE

R = Standard Relief Valve
(Partial Flow By-Pass) ™

F = Tandem Inlet Valve
(Full Flow By-Pass)

K = Standard Relief Valve
(Full Flow By-Pass)

DESIGN & MODIFICATION
20 = Second Design, No
Modification
30 = Third Design, No
Modification
—[ OUTLET BODY

L = Standard Outlet
E = Tandem Outlet

SPOOL MODIFICATION
1 = Detent

U=SECTION - NO SPOOL
(For Series Operation)

SPOOLS

B = Motor Spool
C = Float Spool

D = Double Acting
T = Single Acting

[ RELIEF VALVE SETTINGS

05 = 500 psi
07 = 750 psi
10 = 1000 psi
12 = 1250 psi
15 = 1500 psi
17 = 1700 psi
20 = 2000 psi
22 = 2250 psi
25 = 2500 psi
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SECTION 1I
A. GENERAL

CM2 and CM3 Series -20/-30 Design Valves are
made up of directional controlvalve sections mounted
in banks and connected internally to common pres-
sure and tank return passages. A valve bank usually
consists of an inlet and operating (R*, F*, or K*), a
number of operating sections (*) and an operating and
outlet section (*L or *E), Each operating section
contains a sliding spool (for example B, C, D or T
Spool). In valve banks where only one operating
section is required, an R* section is used with an L
or E tank plate section.

B. ASSEMBLY AND CONSTRUCTION

Figure 1 is a cross-sectional view showing the
construction and assembly of a three-section valve.
Each section normally contains a sliding spool with
centering springs and a check valve. The inlet sec-
tion also contains a relief valve assembly.

- DESCRIPTION

Passages between the bodies connect each sec~
tion to the common inlet and tank ports. Seal rings
between the sections seal the connecting passages.
Sections are held together by studs and nuts.

C. DETENT FEATURES

1. Spool Detents - A spool detent assembly
consists of a special end cap with a spring loaded
plunger and a spool extension. The plunger engages
in grooves of the spool extension to hold the spool in
the desired position (see Figure 9).

D. MOUNTING

CM2 and CM3 Series -20/-30 Design Valves have
mounting lugs cast into the inlet and outlet sections.

E. INSTALLATION DRAWING

Vickers Mobile Hydraulics Division application
engineers should be consulted for valve ratings and
applications. (Refer to the installation drawing listed
in Table I for the performance information. )

INLET
BODY

CENTER BODY

OUTLET

SPOOL BODY

CHECK
O VALVE

VALVE

SEAL
RINGS

Figure 1



SECTION 11l - PRINCIPLES OF OPERATION

A. GENERAL

Figure?2 is a schematic illustration of a four sec-
tionvalve, showing the cylinder ports and the by-pass
pressure and tank passages. The pressure passage
is used to carry fluid to the cylinder ports when the
the spools are shifted. The by-pass passage permits
flow directly to the outlet when the spools are not
being operated. The tank passages carry fluid to the
tank port by return flow from the cylinder ports or
fluid diverted past the flow control and relief valve.

The spools are shown in the centered or neutral
position. Under these conditions, fluid in the pres-
sure passage is blocked from the cylinder ports by
the spool lands. Flow through the valve is through
the by-pass and tank passage to the tank port.

B. OPERATING SECTIONS

1. Inlet Section - The CM2 and CM3 series
valve banks may be obtained with operating, R*, F*,
or K*, inlet sections. These sections are available
with B, C, D, or T, type spools.

These sections are individually described
below.

(a) R* Section - The R* section is equipped
with an integral relief valve for overload protection.
It is built to accept a check valve to prevent return
flow through the valve.

The integral relief valve, with an ori-
fice plug, also acts as a partial flow control valve.
This feature lowers the pressure drop between the
inlet and outlet ports. (See paragraph 4 for relief
valve and flow control operation. )

The relief valve cracking pressure is
pre-set at the factory. The pre-set cracking pres-

sures range up to 2500 psi maximum. (See Table II
Model Code for pressure settings.)

{b) F* Section - The F* section has two
pressure connections. One connection is made to the
pump source and the second connection is made with
a preceding valve assembly to accept the by-pass
flow for tandem operation.

The F* section like the R* section is
built to accept a check valve to prevent return flow
when this feature is required. However, F* sections

do not employ relief valve or partial flow by-pass.

(¢} K* Section - The K* section is essen-
tially the same as the R* section except it has a full
flow by-pass feature.

2. OQutlet Sections

(a) *L Section - When two or more Spools
are required in a valve bank, the last section will be
an *L section. The "*" denotes the spool type. This
section contains the exhaust oil port and also is built
to accept a check valve to prevent back flow when
this feature is required.

(b) *E Section - This section is used for
tandem operation by providing an outlet connection
through which the by-pass feature for pump unloading
is extended on to a subsequent valve bank. It is used
in conjunction with an "F*' type inlet section in the
next valve bank. Like the *L section it contains an
operating spool and is built to accept a check valve to
prevent back flow when this feature is required.

3. Spool Operation

General - Four standard spool designs are
available ("B," "C," "D," or "T"). Any combination
of spools may be used with a valve bank to perform
a variety of operations. All operating spools are
equipped with centering springs which return the
spools to neutral.

"B” SPOOL "“C” SPOOL “D" SPOOL “T" SPOOL
FLOAT
OUT ——— OUT ouT ouT
NEUTRAL NEUTRAL NEUTRAL NEUTRAL
N INe—— N N
i CHECK VALVE7ﬂ

“TANK

PRESSUI

‘PORT

PORT;;

| SN
FLOW CONTROL &
RELIEF VALVE

~'TANK PASSAGE:

] e
)

BY-PASS FLOW

CONTROL ORIFICE
CONTROL VALVE
SENSING ORIFICE

BY-PASS
RRY OVER
PORT

CAP

Figure 2




For convenience A. S, A, symbols
(Y32. 10-1958) are also shown with the
following descriptions of each spool.

(a) "B -Motor Spool - "B" spools
are used when {low isdirected tothe oper-
ation of a hydraulic motor instead of a
cylinder. These spools are double acting
in character so that the motor may be ro-
tated in either direction. The cylinder
ports are left partially open in the neutral
position to allow free flow of oil between
the motor and reservoir. See Figure 3

for spool positionvs. flow characteristics,
P

T
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T
A B

"B'" MOTOR SPOOL

{(b) "C" Float Spools- ""C" spools
are double acting with an additional float
position. The spool isretgined in the float
position by a detent, and it is spring cen-
tered to neutral from the "in" and "out"
positions. Both cylinder ports are open
to the tank in the float position to permit
free flow of oil in either direction. See
Figure 4 for spool position versus flow.
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(c) "D" Double Acting Spool -"D"
spools are used for applications where
pump flow must be directed to either end
of a cylinder, depending on the direction
of movement required. The end of the
cylinder not under pressure has its return
flow directed to tank via internal coring
of the valve sections, See Figure 5 for
spool position versus flow.
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(d) "T" Single Acting Spool - "T" spools di-
rectflowtoone end of an operating cylinder only as in
the example of the lift mechanism on a fork-type truck.
Returnflow is from the same end of operating cylinder
and relies on gravity or mechanical means. See Fig-
ure 6 for spool position versus flow.

P
T
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Y.LJ..LT AN
MAN
A -
A B

"7 SINGLE ACTING SPOOL

4. Flow Control and Relief Valve
General - The partial flow by-pass system in
the CM2 and CM3 series valves makes use of a com-
pound type flow control and relief valve arrangement.
By sensing the pressure drop across an orifice at the
entrance to the by-pass, the valve acts as a flow con-
trol to limit flow through the by-pass.

When a spool is completely shifted, the flow
controlis inoperative and full pump volume is availa-
ble to the system. The control valve then functions
as anoverloadrelief valve. System pressure is limit-
ed to a prescribed maximum by the action of this
valve.

(a) Flow Control - Figure TA shows the flow
control valve operation with the spool in neutral. Flow
across the by-pass orifice results in a pressure drop
The decreased pressure is sensed at the spring end of
the valve sub-assembly through a sensing orifice.
The slightly higher pressure at the other end of the
valve permits it to shift down, diverting excess flow
tothetank passage. With less than rated flow, shown
onthe installation drawing, there would be insufficient
pressure drop across the by-pass orifice and the flow
control valve would return to the closed position.
Since the control valve is held closed by the large
spring and all flow would be through the by-pass pass-
age.

{b) Relief Valve - Operation of the relief
valve feature is shown in Figure 7B. Here an op-
erating spool would be shifted, porting fluid to the
system and blocking the by-pass.

Figure 7B shows operation at less than
the relief valve setting. There is no flow over the
by-pass orifice, so full system pressure is sensed at
the spring end of the control valve, as well as the
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opposite end. The valve is thus hydraulically bal-
anced and the large spring holds it closed.

Maximum pressure is determined by the
setting of the small spring inside the control valve
assembly. When system pressure is high enough to
overcome this small spring, the poppet is forced off
its seat. (See Figure 7C) Fluid immediately flows
pastthe poppet to the tank passage. This flow creates
a pressure drop across the sensing orifice and the
control valve is no longer hydraulically balanced.
balanced. When this pressure differential is great
enough to overcome the large spring, the valve shifts
permitting flow to the tank passage.

5. Check Valve - Timing of the valve spoolsis
suchthat the cylinder port opens to pressure and tank
before the by-pass passage is completely blocked.
To prevent return flow from passing into the pres-
surepassage, checkvalves are provided in each oper-
ating section except the "B'" section. The load is thus
prevented from dropping.

6. Detent - The spool detent consists of a spe-
cial end cap with a spring loaded plunger. The plung-
er engages in a groove in the spool extension and
holds the spool in the desired position. Detent parts
are illustrated in the exploded view in Figure 9A,
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7. Tandem Operation - Tandem operation per-
mits operation of two banks of valves from the same
pumping source. An internal plug in the outlet sec-
tion of the first bank (see Figure 8) separates the
by-pass passage from the tank passage. Cylinder
exhaust o0il is returned to tank via the alternate
discharge port, and by-pass oil is directed out the
primary discharge port to the by-pass port of the
bank.

In Figure 8, either bank can be operated
separately or both simultaneously. This is possible
because of the tandem by-pass connection from the
inlet connection of the first bank to the F inlet connec-
tion of the second bank. If neither bank is operating,
part of the fluid flows through both by-pass passages
directly to tank. The balance is diverted through the
tankpassage of the first section as shown in Figure 2,

In some cases, it is desirable to have tan-
dem valves connected in series where, the second
bank is dependent upon the operation of the first bank,
The first bank has control priority because the tan-
demby-pass connection is not used. The cylinder by-
pass oil of the first bank is directed out of primary
discharge port to the inlet port of the second bank.
Use a "K" inlet section in the first bank if full flow
is desiredtothe second bank. Otherwise reduced flow
will be encountered.

C. NON-OPERATING SECTIONS

1. General -The CM2 valve non-operating sec-
tions are the "E'" and ""L" outlet sections and a center
"U" section. These sections do not have operating
spools. The functions of these sections are as fol-
lows:

(a) "E" Outlet Section - The "E'" type sec-
tion provides an outlet section by which the by-pass
feature for pump unloading is extended to a subse-
quent valve bank (tandem operation). It is generally
used in conjunction with the "F" type inlet section on
the subsequent valve bank assembly. This "E'" type
section is only used with one spool banks.

(b) "L" QOutlet Section - The "L'" type sec-
tion is basically the same section as the "E'" section
except it provides only one connection for exhaust oil
and is used as the last section on a single spool bank
where tandem operation is not required.

(¢) "U" Center Section - The "U'" section,
when mounted between two operational sections, per-
mits the operation of two cylinders or motors in
series., This is accomplished by porting the outlet
of the first operating section to the inlet of the
second operating section.

NOTE
It should be noted that the pressure drop
across the valve, when used in series opera-
tion, will be the sum of the pressure drops
for each section.
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SECTION IV - INSTALLATION AND OPERATING INSTRUCTIONS

A. INSTALLATION DRAWINGS

Installation drawings M-259218 and M-259219
should be consulted for installation dimensions.

B. MOUNTING

These valves can be mounted in any position.
Enough clearance must be left to provide access to
the port connections and to permit actuating the
control mechanism. The valves should be securely
bolted to the mounting surface.

NOTE

Valves should be mounted on a relatively flat
surface to prevent possible distortion of the
valve bodies.

C. FORT CONNECTIONS

All connections are compatible with standard
SAE fittings and "O" ring seals. It is only necessary
to tighten fittings so that there is a firm metal-to-
metal contact.

D. RELIEF VALVE

Relief valve sub-assemblies in the inlet section
are preset and tested by Vickers for given pressure
settings. Selection of the relief valve setting is
based on the work requirements of the system. If a
different relief valve setting is required, the valve
sub-assembly should be replaced (see parts catalog
M-2401-S, M-2402-S, M-2403-S or M-2404-5).

E. TANDEM INSTALLATION

1. Piping arrangement for tandem series op-
eration is shown in Figure 8.

2. The outlet section of the first bank must be
an "E" section which is equipped with a plug (see
Figure 8) to block the primary discharge port from
tank. The discharge to tank port must be connected
to tank,

NOTE

Slight leakage past the internal plug is per-
missible. The plug should not be tightened
excessively, as there is the danger of distort-
ing the body and causing the spool to bind.

F. HYDRAULIC TUBING
NOTE

For instructions on pickling, refer to Vickers
Instruction Sheet M- 9600.

1. All tubing must be thoroughly cleaned before
installation to remove dirt, rust and scale. Recom-
mended methods of cleaning are sand blasting, wire
brushing and pickling.

2. The number of bends in tubing should be kept
to a minimum to prevent excessive turbulence and
friction of oil flow.

3. Tubing should not be bent too sharply. The

minimum radius for bends is three times the inside
diameter of the tube.

4. Tominimize flow resistance and the possibil-
ity of leakage, only as many fittings and connections as
are necessary for proper installation should be used.
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G. HYDRAULIC FLUID RECOMMENDATIONS

The oil in a hydraulic system serves as the
power transmission medium. If is also the system's
lubricant and coolant. Selection of the proper oil is a
requirementfor satisfactory system performance and
life. Oil must be selected with care and with the
assistance of a reputable supplier.

TWO IMPORTANT FACTORS IN SELECTING AN
OIL ARE:

1. Antiwear Additives - The oil selected must
contain the necessary additives to insure high anti-
wear characteristics.

2. Viscosity - The oil selected must have prop-
er viscosity to maintain adequate lubricating film at
system operating temperature,

SUITABLE TYPES OF OIL ARE:

1. CrankcaseOil meeting API service classifica-
tion MS. The MS (most severe) classification is the
key to proper selection of crankcase oils for Mobile
hydraulic systems.

2. Antiwear Type Hydraulic Oil - There is no
common designation for oils of this type. However,
they are produced by all major oil suppliers and pro-
vide the antiwear qualities of MS crankcase oils.

3. Certain Other Types of Petroleum Oils are
suitable for Mobile hydraulic service if they meet the
following provisions:

(A) Contain the type and content of antiwear
compounding found in MS crankcase oils or have
passed pump tests similar to those used in develop-
ing the antiwear type hydraulic oils.

(B) Meetthe viscosity recommendations shown
in the following table.

(C) Have sufficient chemical stability for Mo-
bile hydraulic system service.

The following types of oil are suitable if they meet
the above three provisions:

Series 3 Diesel Engine OQil

Automatic Transmission Fluid Types A, F
and DEXRON

Hydraulic Transmission Fluid Types C-1
and C-2

The following table summarizes oil types recom-
mended for use with Vickers equipment in Mobile hy-
draulic systems by viscosity and service classifica-
tion.

TABLE III
Hydraulic System SAE American Petroleum
Operating Vi it Institute (API)
Temperature Range D 1s?cost.y Service
(Min. * To Max.) |-¢Signation Classification
0°F. to 180°F. 10W MS
0°F. to 210°F. 10W-30%x* MS
50°F. to 210°F. 20-20W MS

* Ambient Start Up Temperature
** See paragraph on Viscosity Index
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OPERATING TEMPERATURE:

The temperatures shown in table III are cold
start-up to maximum operating. Suitable start-up
procedures must be followed to insure adequate lubri-
cation during system warm-up.

ARCTIC CONDITIONS:

Arctic conditions represent a specialized field
where extensive use is made of heating equipment
before starting. If necessary, this, and judicious
use of SAE 5W or SAE 5W-20 oil in line with the vis-
cosity guide lines shown in the table, may be used.
Dilution of SAE 10W (MS) oil with maximum of 20%
by volume of kerosene or low temperature diesel fuel
is permissible. During cold start-up, avoid high
speed operation of hydraulic system components until
the systemis warmed up to provide adequate lubrica-
tion. Operating temperature should be closely moni-
tored to avoid exceeding a temperature of 130°F.
with any of these light weight or diluted oils.

OTHER FACTORS IN SELECTING AN OIL ARE:

1. Viscosity - Viscosity is the measure of fluid-
ity. In addition to dynamic lubricating properties, oil
must have sufficient body to provide adequate sealing
effect between working parts of pumps, valves, cylin-
ders and motors, but not enough to cause pump cavi-
tation or sluggish valve action. Optimum operating
viscosity of the oil should be between 80 SSU and
180 SSU. During sustained high temperature opera-
tion viscosity should not fall below 60 SSU,

2. Viscosity Index - Viscosity index reflects the
way viscosity changes with temperature. The small-
er the viscosity change the higher the viscosity index.
The viscosity index of hydraulic system oil should
not be less than 90. Multiple viscosity oils, such as
SAE 10W-30, incorporate additives to improve vis-
cosity index (polymer thickened). Oils of this type

generally exhibit both temporary and permanent de-
crease in viscosity due to the oil shear encountered
in the operating hydraulic system. Accordingly, when
such oils are selected, it is desirable to use those
with high shear stability to insure that viscosity re-
mains within recommended limits.

3. Additives - Research has developed a number
of additive agents which materially improve various
characteristics of oil for hydraulic systems. These
additives are selected to reduce wear, increase
chemical stability, inhibit corrosion and depress the
pour point. The most desirable oils for hydraulic
service contain higher amounts of antiwear com-
pounding.

SPECIAL REQUIREMENTS:

Where special considerations indicate a need to
depart from the recommended oils or operating con-
ditions, see your Vickers sales representative.

CLEANLINESS:

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

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

2. Filter each change of oil to prevent introduc-
tion of contaminant into the system.

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

4, Provide continuous protection of system from
entry of airborne contamination.

5. During usage, proper oil filling and servicing
of filters, breathers, reservoirs, etc., cannot be
over-emphasized.

SECTION V - INSPECTION AND MAINTENANCE

A, SERVICE TOOLS

No special tools are required to service Vickers
CM2 or CM3 series multiple unit valves.

B. INSPECTION

Periodic inspection of spool operation, oil condi-
tion and pressure connections saves time-consuming
breakdowns and unnecessary parts replacement.

1. All hydraulic connections must be tight.
Loose connections not only allow leakage but also
permit air to be drawn into the system, resulting in
noisy and erratic operation.

2. Spools should return to neutral automatically
when the control is released. The centering spring
force is approximately 60 to 120 pounds. If more
force is necessary, the spool may be binding or con-
trol linkage may be faulty.

3. Systemfilters and reservoir shouldbe checked
periodically for foreign particles. If excessive conta-
mination is found, the system should be drained. The
reservoir mustbe cleaned thoroughly before refilling.

C. ADDING FLUID TO THE SYSTEM

When hydraulic fluid is added to the system, it
should be pumped through a 25 micron filter. If such
a filter is not available, or practical to use in the

field, 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 ex-
cessive wear ofthe pump or other hydraulic units inthe
system. Be sure to purge 2ll air from the system.

D. LUBRICATION
Internal lubrication is provided by system oil.
E. REPLACEMENT PARTS

Only genuine parts manufacturedor sold by Vick-
ers should be used as replacement parts for these
valves. Only Vickers knows the true quality level
required of each part. These are listed in parts cat-
alogs M-2401-S, M-2402-S, M-2403-S and M-2404-S

copies of which are available on request.

F. TROUBLE SHOOTING

Table IV lists the difficulties which may be exper-
ienced with the unit and hydraulic system. It indicates
the cause and remedy for eachof the troubles listed. It
should always be remembered that pressure and de-
livery are factors which are usually dependent upon
each other, Adequate pressure gage equipment and a
thorough understanding of the operation of the com-
plete hydraulic system are essential to diagnose im-~
proper operation. 9




TABLE 1V - TROUBLE, CAUSE AND REMEDY CHART

TROUBLE

PROBABLE CAUSE

REMEDY

Oil leaks at either end of spool.

Defective "O" rings in valve body.

Replace "O'" rings.

Spring- centered spoolsdonotre-
turn to neutral,

Broken springs.

Replace springs.

Bent spool. Replace withnew section of same
size and type.
Foreign particles. Clean system and valve.

Misalignment of operating linkage

Check linkage for binding condition.

Valve tank improperly torque,

Retorque nuts to specified ratings.

Detent type spools will not stay in
detent position.

Worn detent barrel.

Replace detent barrel.

Weak or broken detent spring.

Replace detent spring.

No motion, slow or jerky action of
hydraulic system.

Relief valve not properly set, or
stuck in base and/or worn.

Repair, clean and readjust.

Dirt or foreign particles lodged
between releivalve control pop-
pet and seat.

Disassemble, clean and reassem-
ble.

Valve body cracked inside.

Replace valve section.

Spool not moved to full stroke.

Check travel.

No relief valve action (High Pres-
sure)

Small particle of dirt plugging
orifice in relief valve sub-as-
sembly.

Remove relief valve and check
hole. If blocked, clear hole.

Relief Valve S.A. installedback-
wards.

Install properly.

Load will not hold.

Oil by - passing between spool
and body.

Replace valve.

Oil by-passing piston in cylinder.

Repair or replace cylinder.

Spool not centered

Refer to above spool remedies.

Load drops when spool is moved
from neutral to a power position.

Dirt or foreign particles lodged
between check valve poppet and
seat.

Disassemble, clean and reassem-
ble.

Scored or sticking check valve
poppet.

Replace poppet.

SECTION VI - OVERHAUL

A. GENERAL

During disassembly, particular attention should
be given to identification of parts for reassembly.
Spools are selectively fitted to valve bodies and must
be returned to the same bodies from which they were
removed. Valve sections should be reassembled in
the same order.

Figure 9 and 9A is an exploded view showing the
proper relationship for reassembly. Reference is
made tothese figures in the procedures which follow.

B. DISASSEMBLY

1. Controls - Be sure the unit is not subjected to
pressure. Disconnect and cap all lines and discon-
nect linkage to the spool. If hand levers are used,
remove the "E" rings which retain the fulcrum rod
and remove the links, levers and retaining rings.

2. Attaching Parts - Remove the four tie studs
and nuts and separate the valve sections. Be care-
ful not to destroy or lose spacers.

3. End Caps- Remove the two screws which se-
cure the spool and cap and remove the cap. If the cap
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has a detent assembly, screw out the detent plug and
remove the spring and piston. Remove the ""O" ring
from the body.

4. Operating Spool - Slide the spool out of its
borefrom the cap end and remove the "O'" rings from
the valve body around the spoel bore. Do not remove
the centering spring and retainers unless it is neces-
sary to replace them.

5. Check Valve - Grip the stem of the check
valve plug with pliers and pull it out of the valve body.
Remove the "O" ring and back-up ring. Remove the
spring and poppet from the valve body.

6. Relief Valve Sub-Assy - Screw out the plug
which retains the relief valve and remove the "O"
ring from the plug. Remove the spring and the relief
valve sub-assembly. In F* sections, remove the
solid plug.

7. Valve Body - Remove the plug and "O" ring
from the blocked cylinder port on models with a
single acting spool. If the alternate discharge port
is plugged, it is not necessary to remove the plug
unless the body is to be replaced.

C. CLEANING, INSPECTION AND REPAIR

g



1. Discard all old seals. Wash all parts ina
clean mineral oil solvent and place them on a clean
surface for inspection.

2. Carefully remove burrs by light stoning or
lapping. Be certainthereis no paint or burrs on mat-
ting surfaces of valve bodies.

3. Inspect the valve spools and bores for burrs
and scoring. If scoring is not deep enough to cause
objectionable leakage, the surfaces can be stoned or
polished with crocus cloth. If scoring is excessive,
the valve body and spool must be replaced by order-
ing a new section. Check the valve spool for freedom
of movement in the bore.

4. Check the relief valve for smooth movement
in its bore. The valve should move from its own
weight.

D. ASSEMBLY
NOTE

Coat all parts with clean hydraulic oil to
facilitate reassembly and provide initial lub-
rication. Petroleum jelly can be used to hold
seal rings in place on assembly.

1. Valve Body (Figure 9) - On models with
single-acting spool, install the ""O'"" ring on the port
plug and plug the appropriate cylinder port. Tighten
the plug securely, but DO NOT over tighten.

2. Relief Valve - Install the "O" ring on the
relief valve plug. Place the relief valve assembly in
its bore, hex nut end towards opening. Install the
spring and plug and tighten the plug securely but DO
NOT over tighten.

3. Check Valve - Install a new back-up ring
and ‘‘0’’ ring on the check valve plug with the O’
ring toward the spring and poppet. Place the poppet
and spring in the body and install the plug.

4. Operating Spool - If centering spring and
spool have beéen removed, install new "O" rings in
the "O" ring groove in the body at each end of the
spool bore. Install spool in bore from the cap end.
Install the flat retainer, guide and screw. Tighten
the screw securely. Align the flat retainer by shift-
ing the spool. Spool bind is an indication of flat re-
tainer misalignment. Install the end cap and attach-
ing screws. Tighten the end cap screws securely. On
models with detents grease all the detent parts and
install the piston, spring and plug. Be sure to screw
the plug in all the way.

5. Assembly of Unit Sections.

CAUTION

Make sure all mating surfaces of valve bodies
are free of burrs and paint.

Install seal rings in the grooves in the body of
each inlet and center section. Use petroleum jelly to
hold the seals in place. For CM2 valves, install the
spacers to insure against spool bind when the studs
aretightened. With the mounting feet on a flat surface
carefully place the sections together in the same or-
der in which they were removed. The mounting feet
must be maintained in a flat plane to prevent spool
bind (due to body distortion) when the valve is mount-
ed for operation. If levers are used, install pins in
each spool and assembly the levers, fulcrum rod and
"E'" rings. Tighten the nuts on the CM2 to 45-50 foot
pounds torque and on the CM3 to 55-60 foot pounds
torque.

| SECTION VII-VALVE OPTIONS

A. GENERAL - Operating sections can be supplied
with anti-cavitation check valves, and combination
anti-cavitation check valves with cylinder port relief
valves. The use of these accessories will be identi-
fied by a special feature suffix on the model number,
Refer to the installation drawings listed in Table 1
for these options.

1. Anti-Cavitation Check Valve - To eliminate
cavitation created in the system, an anti-cavitation
check valve may be employed. The valve can be in-
stalled on each cylinder port of any operating section
where required. When the system pressure is less
than tank pressure, a vacuum is created. The anti-
cavitation check valve equalizes the unbalanced pres-
sure condition by metering fluid from the tank passage
back to the pressure port. The anti-cavitation check
valve is located in valve operating sections nextto the

cylinder ports and function when the spool is in neutral
and operating position,

2. - Anti-Cavitation Cheek With Cylinder Port Re-
lief Valve - The anti-cavitation check with cylinder
port relief valve is a combination of anti-cavitation
check valve with an integral cylinder port reliefvalve
sub-assembly. The operation of the anti-cavitation
check feature is described in paragraph VII, A, 1.
The cylinder port relief sub-assembly limits the maxi-
mum pressure in the cylinder port. The relief sub-
assembly normally functions when the valve spoolisin
the neutral position. Fluid is discharged from the
cylinder port to the tank passage of the directional
valve. The pressure setting is generally higher than
the main system relief valve, The relief valve sub-
assemblies are pre-set at the factory.

SECTION VIII-TESTING

Vickers Mobile Division application engineering per-
sonnel should be consulted for recommendations on
test stand circuit requirements and construction. If

test equipment is available, valves should be tested

at the recommended flow and pressure shown on in-
stallation drawings M-259218 and M-259219,
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GUIDE

available separately.
Order valve section
by model number.

/ SCREW
SPRING—/@

NUT (4 Req'd.)
CM-2 VALVE

Torque to 45-50 ft. lbs.
CM-3 VALVE

Torque to 55-60 ft. lbs.
STUD (4 Req'd.)

Body and spool not

PLUG
é VVOYV RmG
é ) SPRING
é /—CONTROL VALVE \

SUB-ASSY. \
RING

/PLUG
= (Not used with
"K' Section.)

@)
RETAINER—/ @

(2 Req'd.)
RETAINER /
"0" RING
Used with { PLUG
T Section \ "'O" RIN%}
S
PLUG
(Used with SPACER (4 Req'd.)
"E" Section)
"E'" RING CENTER SECTION
) Reg'd.)\@;
®
FULCRUM OUTLET SECTION
ROD

RETAINING RING %
LINK

ol
oD

LEVER "

SUB-ASSY.

Figure 9

"“R" INLET SECTION

"O" RING
%RPRING

BACK-UP RING

PLUG
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CHECK AND CYLINDER PORT RELIEF OPTIONS

SUBASSEMBLY

-CYLINDER PORT ALVE
RELIEF VALVE J RELIBF VALV

ASSEMBLY

Figure 9A
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