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Third generation closed center load sensing is here...today

The time has arrived when you can move up to higher levels of vehicle
performance by incorporating the Vickers CMX load sensing controls in
your next design. It's no longer necessary to demand that the machine
operator demonstrate outstanding skills to obtain maximum
performance.

By incorporating advanced state-of-the-art valve element concepts,
the CMX provides “velvet smooth” controllability of the raw brute force
available from your hydraulic system. No other system offers the
flexibility to easily tailor individual function control to your exact needs!

Today’s load sensing systems will dramatically reduce the overall power
requirements of your machine’s hydraulic system by eliminating
unnecessary losses when multiple unequal loads are operated
simultaneously.

However, care must be taken to insure proper phasing to avoid
unnecessary power waste in unequal displacement functions such as
typical cylinder applications. Competitive systems require careful and
lengthy spool development to match each operating section to its
specific functional load requirements. Since each spool must be
matched to its individual function, service support is costly.

The CMX family has been designed from the first line on the computer
screen with your needs in mind. Thanks to its modular element
construction, it can be easily tailored to your exact specifications.
Prototype system development and debugging is reduced to a matter
of days rather than the traditional weeks or months necessary with
competitive designs. On-site service is a breeze. Service and
production support inventory is dramatically reduced.

And best of all, it's available today in all the popular basic and optional
configurations, just the way you want it. Hydraulic or electrohydraulic
controls, mid-inlets, and mixed flow arrangements are just a few of the
almost endless features available.

This application guide has been developed to assist in selection of the
features desired to meet your system requirements. Consult your
Vickers sales representative if special features beyond those shown are
desired.
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Detailed description of CMX sectional valves

General description

The CMX sectional valve is a stackable,
load sensing, proportional directional
control valve, and can be operated by
hydraulic remote control {HRC}) or
electronic remote control (ERC} via
integral electrohydraulic reducing
vaives.

A characteristic featura of the CMX
valve ling is the concept of separate
meter-in and meter-out elements
(Figure 1). The meter-in selement is a
pilot operated, pressure compensated,
proportional sliding spool and controls
fluid from the pump 1o the actuator. The
meter-out elements are pilot controlled
metering poppets, and control exhaust
fluid from the actuator 1o tank. Each
meter-out poppet functions as a
variable orifice between one of the
actuator's ports and the tank part, with
tha degree of opening proportional to
the pilot signal.
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Figure 1. Basic CMX Concept
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The separation of the meter-in and
meter-out elements, plus the valve’s
modular design, permits a broad range
of control options to meet a variety of
load requirements. This is especially
desirable for a stackable mobile valve,
where a singie valve bank must handle
many different functions.

The CMX sectional valve family
consists of two basic series with
different flow ratings - the CMX100 and
the CMX160. These valves are
functionally identical, with most
differences being due to the differences
in their physical size.

A CMX valve bank is made up of an
inlet body, from one to sight vaive
sections, and an end cover (Figure 2).
The valve sections are connected
intlemaily to common pressure, tank,
load sense, pilot supply and pilot drain
passages. Face seals between the
sections seal the connecting passages,
and the sections are held together by
tie rods and nuts. Threaded mounting
bolt holes are provided on the inlet
body and end cover.

The pump, tank, load sense and
electrohydraulic pilot supply passages
are terminated in the inlet body, and the
pilot drain is terminated in the end
cover. Connections for the actuator and
the HRC are made at each section.
Electrical connections for electro-
hydraulic valves are made at each coil.
HRC and ERC controlled valves can be
used in the same valve bank.

Figure 2



Inlet bodies valve banks, a connection is aiso 1/4-28 UNF set screw (.125 in. hex key)
provided for pilot supply, which may be  accessibie through the pump port, and

Standard end inlet body internal or external. For intemai pilot the “XP” external connection is made

. . supply, an intemal passage connaects through a #6 SAE O-ring boss port
The standard inlet body (Figure 3) the pilot supply to the pressure port, {:563- 18 UNF-2B thread). Refer to Port
provides connections for pump, tank For extarnal pilot supply, this Sizes table at the end of this document
and load sense. On electrohydraulic  sonnecting passage is blocked by a for other sizes. |

Internal pilot supply
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Standard end inlet schematic

CMX100 CMX160

Figure 3



End iniet body with load
sensing relief valve
(CMX100 only)

This inlet body (Figure 4} is designed
for use with fixed displacement pumps
to provide a combined function similar
to a variable displacement load sensing
pump, but at a lower system cost. In
addition to the system connections for
pressure, tank, optional load sense and
optional external electrohydraulic pilot
supply, the inlet section incorporates a
load sensing relief valve that maintains
inlet pressure at a fixed level above
load sense pressure, and limits
maximum inlet pressure to a

preset value.

The load sensing relief valve uses a
balanced spool concept to control inlet
pressura. Load sense pressure from
the valve bank is admitled to the spring
chamber via a 1.27 mm (.050") orifice.

Load sense pressure plus the spring
load is balanced against the inlet
pressure on the opposite end of the
spool. When the load sense pressure
plus spring force is overcome by the
inlet pressure, the spool opans allowing
inlet flow 1o tank, thus controlling inlet
pressure. When the pre-set maximum
pressure is reached in the spring
chamber, the pilot poppet opens,
limiting the spring chamber pressure
{and then the inlet pressure) since the
LS flow into the spring chamber is
controlled by the .050” orifice. Note
that the pre-set maximum pressure
must be matched to the spring(s) used,
s0 the spools are not interchangeable.

Two springs are available, which may
be used separately or as a nested pair
to give three inlet-to-load sense
pressure differential settings: 10 bar
{145 psi), 16 bar {232 psi} and 26 bar
(377 psi). The load sensing relief valve
is rated at 250 bar pressure {3625 psi).

An optional solenocid operated
unloading valve is also available which
provides a direct path to tank when
pump “standby” pressure is not
desired. The unloading valve provides
a 4.7 bar (68 psi) pressure differential at
100 Ipm (26 USgpm) and Is open “P" to
“T” when the solenold is
de-eneregized. The unioading valve is
pressure rated at 205 bar (3000 psi).

An optional external load sense
connection is available for special
applications. Load sense connections
from other valve banks should be made
at the end cover when a load sense
decompression orifice is used to
decompress the load sense passage.
The load sense decomprassion orifice
should be located as far as possible
from the load sensing relief valve (sees
page 25).
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CMX160/100 mid-inlet

The mid-inlet (Figure 5 and 6}
facilitates the use of CMX160 and
CMX100 valve sections in the same
valve bank. The CMX160 sections are
mounted on one side of the mid-iniet,
and the CMX100 sections are mounted
on the opposite side. System pressure
and tank connections are made in the
middie of the valve bank, rather than on
the and.

Standard mid-inlet

The standard mid-inlet (Figure 5)
provides connections for pump, tank
and external pilot supply (for
alectrohydraulic valves). Intemal pilot
supply is available by omitting a set
screw plug in a connecting passage
between the pump port and pilot supply
passage, and plugging the external
port. Load sense and external drain
connections for mid-inlet valve banks
are made at the end covers.

CMX160/100 Mid-Inlet

/ Mid-iniet body
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Mid-inlet with reducing
valve and anticavitation
make-up flow

This mid-inlet {Figure 6) incorporates
two reducing/relieving cartridges to
provide pilot supply pressure and tank
port make-up flow. The reduced pilot
supply pressure can be supplied
internally to electrohydraulic sections

andfor ported extemally to HRC pilot
supply ports. The tank port make-up
flow is directed to the tank passage to
maintain a minimum tank pressure
under all operating conditions.

Make-up flow is an anti-cavitation
feature. It is required in circuits where
an overrunning load is causing an
actuator to move and draw more fluid
from the tank port than is being

returned by the opposite actuator port,
and a check valve in the tank line
prevents fluid from being drawn from
tank. (A swing function powered by a
hydraulic motor is a typical circuit that
requires make-up flow.) The reducing
vaive should be set 0.69 bar (10 psi)
below the back pressure check valve
setting.

CMX160/100 Mid-Inlet

PRV2-10 cartridge (pilot flow)

Auyx, drain port

) Drain
Drain / , , CMX100's |
PRV2-10 DR i i i
cartridge gl |
{make-up -} : r——v _fl\_.l !
N
Pilot supply T_.('\_ -
| |
R
port {H C)\ || sl : Pl P
I | i
|
| T Y P N EN
Internal pilot | ' | |
supply (electro- D Inlet | — i |
hydraulic valve)} pressure T_r — | :
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CMX 160's
Figure 6




CMX valve sections control cap gaskets (Figure 7), which a wide variety of control options for
provide a seal between the control caps  relatively few basic pars; thus the valve

The CMX valve section consists of three  and the main valve body, are also part can be tailored to the application at

basic parts: the main valve body, which  of the pilot circuit, providing a passage  minimal extra cost.

conains the main flow passages and from the meter-in spring chamber to

rmain control elerents, and two control  the relief valve pilot stage and the

caps, that contain the pilot circuitry. The  meter-out servo. This format allows for

!7 Control Cap Gasket

Relief valve pilot stage
(electrohydraulic models) . .
Meter-in spring chamber

Meter-out
senvo

e O
S

>
CANT o)

Relief valve pilot vaive
(Hydraulic models}

Electrohydraulic pilot spool
Restriction {orifice)

Pilot supply passage
(Electrohydraulic models)

Figure 7



Cutaway views of the hydraulic and discussion to promote a better
electrohydraulic versions of the CMX understanding of the valve's operation.
are shown in Figures 8 and 9, along
with schematic diagrams. The relief
valve pilot stages are shown in detail in
the schematic diagrams used in this
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Figure 8




CMX Electrohydraulic Valve Section
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The main valve body is available as a
narrow body with an actuator port
pressure rating of 250 bar {3625 psi), or
as a wide body with an actuator port
pressure rating of 380 bar {5510 psi)
and an inlet pont pressure rating of 350
bar (5075 psi). Valve sections with
different pressure ratings can be used
in the same valve bank. Pressure
ratings and sizes are tabulated below.

Valve gerles CMX100 CMX160
Porl code S F FL S F FL
Body thickness 47mm 59mm 59mm 51mm 75mm 75mm
Max. pressure bar (psi) bar (psi) bar {psi) bar (psi) bar (psi) bar {psi)
Actuator port 250 {3625) 380 {5510} 250 (3625) 250 {3625) 380 (5510) 250 {3625)
Iniet port 250 (3625) 350 (5075) 250 (3625) 250 (3625) 350 {5075) 250 (3625)
Drain/tank port 35 (508) 35 {508) 35 {508) 35 (508) 35 (508) 35 (508)
C1/C2 port 35 (508) 35 (508} 35 (508) 35 (508} 35 (508) 35 (508)
Electrohydraulic |] 250 (3625) 250 (3625) 250 {3625) 250 (3625) 250 (3625) 250 {3625)
pilot supply port
Actuator 75" SAE 50" Code 62 50" Code 61 1" SAE .75 Code 62 .75" Code 61
port size str. thd. SAE 4-bolt SAE 4-bolt str. thd. SAE 4-bolt SAE 4-bolt
O-ring boss flange flange O-ring boss flange flange
(1.063-12 (1.313-
UN-2B thd) 12 UN-2B thd)

The operating elements in the CMX
sectional valve can be divided into five
functional groups: meler-in, meter-out,
load drop check valves, load sanse
check valves and reliet valve pilot
stages. The slectrohydraulic version
includes additional solenoid operated
proportional reducing valves to provide
pitot control pressure. Each functional
group is described in the following
pages.

Meter-in elements

The meter-in element ports fluid from
the valve inlet port to the “A” or “B”
meter-in chamber. The meter-in
element is a pitot operated, spring
cenlered, proportional sliding spool.
Tha inlet port is ciosed in neutral. Two
different springs are available to
provide different meter-in cracking
pressures (the pilot pressure required 10
begin flow from the inlet to an actuator
port). The area gain {or slope of the
metering curve) is the sama for both
springs. ‘The meter-in element is
available as a flow cantrol type (*S0**"}
Or a pressure control type (“S***™),

Low flow spool options are available for
both the flow control meter-in elemeant
(*LO**"} and the pressure control
meter-in elament (“L***”}. The low flow
option provides finer metering and
lower flow capability than the standard
“S**** spool for functions where the

full flow capability of the valve is not
desired. Low flow spools are available
for the CMX100 only.

Flow control meter-in
elements “S0” and “L0”

The flow control element (Figure 10)
provides neariy constant flow for a
given command signal, independent of
pressure drop across the meter-in
spool and independent of load
pressure. Flow is proportional to
command pilot pressure differential.
Pressure compensation, which is
achieved by utilizing flow forces,
minimizes load interaction caused by
the simultaneous operation of more
than one function.

For certain applications such as brake
release circuits, single acting cylinders,
and counterbalance circuits, it is
necessary to drain the meter-in
chambers to prevent pressure build-up
and subsequent actuator movement.
When required, meter-in spools that
vent fluid in the meter-in chamber are
available. Inthese “vented” spoals,
fluid passes through an orifice to the
center of the spool to the pilot pressure
ports, whera it is drained to tank via the
HRC (hydraulic pilot models) or the
reducing valve (elecrohydraulic
models). Ball check valves prevent
reverse flow through the vent when pilot
pressure is applied to spools.
Performance data is given in Figures
11,12 and 13.

"



Ball Check

Vent

Meter-in Chambers

Spri

Command
Pon “C2"

A nlet

Meter-in Spool——/

port “C1”

Comman

Standard

With Optional Venis

CHECK VALVES FOR
VENTED METER-IN

Figure 10

12



Ll aunbiy

CMX METER-IN FLOW vs. COMMAND
AT 20 BAR P-LS PRESSURE DIFFERENTIAL

psl 300 400
| |

o ; ; b= 90O

1. | —— oMx180 80" | | 2N
. [ CMX100 "SO**" | | 2 _ L 20
250 - CMX100 "LO**" 4

1 RNy - 60

150 7 AT e P - 40
T"06" SPRING Y %74

100 \ AREEY dRNES -0

. \ yAREANZARE - 20

0 100 200
LLrnl i 1

A

50 - \ pars At
S B i St "12" SPRING
poE ,4/4—-.————'""-—-—_ N N S S S
Y S B B 0
0 5 10 15 20 25 30

Command Pressure, bar

{12V coll) 0 200 400 600 800 1000 1200 1400
1 | | | L | i | { | [ | Command

[l
T T I I | [ | 1 T | | | i 1 Current mA
(24V coll) 0 100 200 300 400 500 600 700 !

— 10

|
T
\

el

3 T 0




CMX100 METER-IN PRESSURE COMPENSATION
MODEL “S006™ METER-IN ELEMENT
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Figure 12a

CMX100 METER-IN PRESSURE COMPENSATION
MODEL “S012" METER-IN ELEMENT
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CMX160 METER-IN PRESSURE COMPENSATION
(FLOW FORCE COMPENSATION)

MODEL “S006" METER-IN ELEMENT
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CMX160 METER-IN PRESSURE COMPENSATION
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Pressure control meter—in
element “S***”

This elemant (Figure 14) is similar to
the flow control element, except the
pressure control spool has a feedback
piston on each end. The meter-in
chamber pressure acts on the area of
the piston and opposes the pilot
pressure openting the spool. The result
is that, for a given input signal (pilot
pressure), the flow decreases as the
load pressure increases until the
maximum pressure is reached at zero
flow. By changing the input signal, the
maximurm load pressure can be
changed.

For a constant load pressure, changing
the input signal will change the velocity
of the load. This feature provides the

operator with a good “feel” for the
system by responding to changes in
load pressure. For example, when
driving a load at a given speed, if an
obstacie is encountared, the load will
slow or even stop. This responss,
which is typical of traditional open
center bypass control valves, gives the
operator better control of the system.

The pressure control spool also
increases the system damping ratio,
which affects system stability and
response. By selecting the appropriate
feadback piston size (diameter}, the
system damping ratio can be tailored to
the application. Feedback piston
diameters are given in the model code
chart. The larger the feedback piston,
the greater the increase in the damping
ratio due to the pressure control spool.

The pressure-flow relationship is
shown in the following Gi-P diagrams
{Figures 15 and 16). The siope of the
constant-pilot-pressure lines is
dependent on feedback piston
diameter. The flow is independent of
load pressure at zero load pressure, so
a constant pilot pressure fine will
intercept the Q axis at the same point,
regardiess of its slope.

The meter-in chambers are drained by
an orifice to the pilot pressure pons ina
manner similar 1o the “S0**” flow
control spool.

Different feedback piston sizes may be
used for each end of the spoal for
different characteristics in each
direction. A feedback pin may be used
in one end only to provide pressure
control in a single direction.

Command port
llc1 ”

Meter-in chambers

Inlet

/

Command port
- Czll

Feedback

piston

Spring

\

Meter-in
spool

Vent

Figure 14
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CMX100 METER-IN PRESSURE CONTROL SPOOL
Pressura vs. Flow
Model "S$206" Meter-in Element
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CMX100 METER-IN PRESSURE CONTROL SPOOL
Pressure vs. Flow
Modeil "S408° Meter-in Element
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CMX160 METER-IN PRESSURE CONTROL SPOCL
Pressure vs. Flow
Model "S206° Meter-in Element
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CMX160 METER-IN PRESSURE CONTROL SPOOL
Pressure vs. Flow
Model "S4068" Meter-in Element
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“S*** gpool pressure

compensation

The pressure control spool is pressure
compensated by flow forces to provide

constant flow independant of supply
pressure, to minimize function
interferance. Since the spool does
respond 10 load pressure and the
pressure compensation curve is not

perfectly flat, changes in load pressure
will cause slight changes in the
pressure flow relationship, as shown
balow (Figure 17).
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Flow limitation orifice

Flow to a work function can be limited
by the installation of a restricting orifice
in the pump supply port of ihe valve
section. Since the orifice will restrict
flow 10 all sections downstream, its use
is normally limited to the last valve in a
bank. The orifice is only effective if the
limited flow function is the highest
pressure function for the pump. The
orifice reduces the pressure drop
across the meter-in element, while the
pump maintains a constant pressure
differential between pressure and load
sensing.

CMX160 METER-IN PRESSURE CONTROL ELEMENT
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Model "S5068™ Meter-in Elament

P-LS Pressure Differential = 20 bar constant

0 5 aPm 49 15
350 1 . 1 N J_ i J 1 i 1 : 1 _l - r 1 ‘J_ 1 - 5
0 R E'-Bf Commnm;l Pressure |
300 7 (408 psi} : e .
. N
] : 4
[ B -3 24 bar : i
250 T - ateasesil N L
- -~ 20 bar 3
200 7 {200 pstFa =l
b 1. : : ~
a e T R N < -
r e 18 bar
150 1 ! (282 psi)
7 P s -2
. i T~ _
100 ] T+ 12 bar
(174 psi)
7 B S S e\ F1
50 ‘
= 8 ber - e ™N e Lo L
qomeesile ? T~ N E
- : M——— : ; \.\ N o
0 T T T 1 T f t T —T 0
o] 5 10 15 20 25 30 35 40 45 50 &5 60 65 7O
Flow, Ipm

-_—nT X

22

Figure 18a




METER-IN FLOW LIMITATION
ORIFICE SELECTION CHART
Maximum Flow vs. Inlet Orifice Dia.
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Load sensing check valves
- standard design

The -24 design CMX sectional valves
are equipped with load sense check
valves (Figure 19), that are different
from the load sense shuttle valves
provided on earlier models. The
function of the load sense chack valves
is to supply the highest active load
pressure to the load sense passage,
while isolating lower pressure meter-in
chambers from the load sense

passage. The load drop check valves
prevent the ioad pressure from
overrunning loads or inactive (neutral)
sections from reaching the meter-in
chambers. When one or more of the
sections in a valve bank s energized,
the highest meter-in pressure is
presented to the load sense port, which
in tumn controls the pump output
prassure.

The load sensing pumps supplied by
Vickers normally produce an output
pressure between 13.8 bar (200 psi)

and 41.4 bar (600 psi) above the load
sense pressure. When all the sections
are centered (or whenever the meter-in
load sense signal decreases), all the
load sense check vaives close, trapping
fluid in the load sense passage. A
provision to vent this trapped fiuid must
be provided 1o aliow the load sense
signal to decay and the pump output
pressure to retum 10 standby. Valve
bank end covers are available with a
provision to vent the load sense port

1o drain.
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Meter-in chambers
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On systems which utitize the 0.5 mm
bleed orifice, it is recommended for
optimum performance that the orifice
be located at the end of the valve bank
opposite the pump connection. On
multiple valve bank systems, the load
sense connections should be made in
series, with the orifice 1ocated as far
from the pump as possible. On
mid-inlet valve banks, the load
sense-to-pump connection should be
made at one end cover, and the blesd
orifice located at the opposite and
cover. The reasons for the above
recommendations are as follows:

Flow in the load sense passage to the
load sense bleed orifice causes a

prassure drop through each section.
The cumulative effect of the pressure
drop through each section can be
significant, especially at higher load
sense pressures, higher fluid
viscosities, and when many sections
are present. The higher load sense
pressures cause a higher blead flow
rate, and higher fluid viscosities (such
as cold oil) cause a higher pressure
drop. If the bleed flow is toward the
pump load sense port (Figure 20b), the
pressure drop subtracts from the load
sense signal. For example, assume a
200 bar (2900 psi) ioad, and a pump

load sense setting of 13.8 bar (200 psi).

When the valve is energized, the 200
bar is presented to the load sense

passage. If flow to the bleed crifice
causes a pressure loss of 0.7 bar (10
psi) per section, and there are eight
sactions between the valve and the
pump, then the pump will serse a load
sense signal of 194.4 bar (2820 psi),
and maintain an output pressure of
194.4 + 13.8 = 208.2 bar, which is
only 8.2 bar {119 psi} above the load
pressure. The result will be slower
operation for that function. If the bleed
flow is away from the pump load sense
(Figure 20a), then the actual load sense
pressure is supplied to the purmp
without flow induced pressure losses,
and congistent performance can be
achieved.

RECOMMENDED
From “A” port
meter-in passage
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Figure 20a
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Load drop check valves -
standard

The load drop check valves {Figure 21)
isolate the meter-in spool and the load
sense check valves from the actuator
ports. This feature makes it possible to
maintain very low cylinder port leakage
independent of meter-in spool-to-bore
clearance. Therefore, meter-in
spool-to-bore clearances are relatively
large, minimizing hysteresis and
making meter-in spocls fully

Bieed orifice

Certain applications, such as brake
release circuits and counterbalance
circuits, require low actuator port
pressure 10 be maintained in neutral.
Load drop check valves with a bleed
orifice are available to vent fluid trapped
in the actuator poris 10 the meter-in
chambers. This feature requires a
meter-in element with drain orifices.

interchangeable.
Actuator ports
Spring
Retainer
Orifice Poppet
{when reg'd) Meter-in
chambers
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Meter-out elements

Meter-out control is achieved by using
a pilot poppet-stem along with a
modulating meter-out poppet to form a
simple hydromechanical bleed servo
(Figure 23). Actuator port pressure acts
on the annular differential area between
the major outside diameter of the
meter-out poppet and the meter-out
poppet skirt {or seat) diameter, and
tends to push the meter-out poppet
open. The pressure in the spring
chamber acts on the full major 0.D.
area of the meter-out poppet, and
tends to ciose the meter-out poppet.
When the meter-out element is ciosed,
the pressure in the spring chamber is
equalized to actuator port pressure via

a0.75 mm {.030 in.) orifice in the
meter-out poppet. Since the pressure
in the spring chamber is only partially
offset by the actuator port pressure
acting on the annular area, the
meter-out poppet remains closed
provided tank pressure is below
actuator port pressure.

To open the meter-out poppet, pilot
pressure applied 1o the meter-in spring
chamber is transmitted by a passage in
the control cap gasket to the meter-out
pision. The force against the meter-out
piston moves the poppet-stem from its
seat and against the opposing spring,
opening a passage from the meter-out
spring chamber to the tank passage.
Fluid then passes from the actuator port

through the orifice in the meter-out
poppet to the spring chamber and then
to tank. This flow develops a pressure
differential across the orifice inthe
meter-out poppet, which subtracts from
the actuator port pressure, raducing the
meter-out spring chamber pressure,
When the pressure in the meter-out
spring chamber falls low encugh, the
actuator port pressure acting on the
annular area will overcome the
meter-out spring chamber pressure
and open the meter-out poppet,
maoving it toward the poppet stem. This
motion will tend 1o close the
poppet-stem against its seat, reducing
the flow-induced pressure drop across
the crifice and increasing the pressure
in the meter-out spring chamber.
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The meter-out poppet will assume a
position whers the poppet stem to-seat
restriction is such that the reduced
pressure in the meter-out spring
chamber balances the forces on the
meter-out poppet. The net effect is that
the meter-out poppet follows the
poppet-stem position. The movement
of the poppet-stem is controiied only
by the pilct signal and the spring it
moves against. The position feedback

gain of the meter-out poppet is high, so

a small change in position of the
meter-out poppet away from the
batanced-force position results in a
large increase in forces acting to retum
the meter-out poppet 10 the
balanced-force position. These forces
are high compared to flow forces, so
the meter-out poppet will not close
prematurely due to flow forces.

Several different meter-out poppets are
available which provide different area
gains. A high gain poppet (low AP at
rated flow) provides better control when
lowering a light load. A low gain
poppet (high AP at rated flow) provides
better control when lowering heavy
loads.

Meter-out poppets ara rated according
to the actuator port to tank pressure
drop In bar across the poppet at the
valve's rated fiow with the poppet fully
opened. Performance data is given in
Figures 24 and 25.
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Anticavitation check valves
- standard

Cavitation protection is normally
provided by reverse fiow through the
meter-out poppets. In this mode, 1ank
pressure above the actuator port
pressure, acting on the meter-out
poppet skirt area, opens the meter-out
poppet. Tank pressure is maintained
by a back pressure check in the tank
ling. Performance {flow vs. pressure
drop) is shown on the diagrams below
(Figure 26).

For meter-out ioad pressures above 70
bar sufficient momentum exchange
occurs, due to the high velocity jet from
an actuator port exhausting fluid
impinging upon the cpposite meter-out
poppet, to cause the opposite actuator
port pressure to be higher than the tank
pressura. This phenomenon is fairly
complex, since the opposite port
pressure is a function of the 1oad
pressure, load speed (or flow rate), the
tank port pressure, the area gains of

both metar-out poppets (poppet types)
and the cylinder area ratio.

Thae following exampie is illustrative: for
a CMX160 lowering Ato T a load of 138
bar (2000 psi}, 160 lpm {42 USgpm),
1:1 area ratio, open tank (no back
pressure check valve}, a type “56”
meter-out poppet in the A port, and a
type “07" poppet in the “B” port; the
“B” port pressure is 12.9 bar (187 psi)
and the tank port pressure is 0.5 bar (7
psi). For the same conditions with a 2:1
area ratio, the “B" port pressure would
be 7.6 bar {110 psi) and the tank
prassure would be 0.7 bar (10 psi).
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The meter-out poppet will remain
closed when the tank pressure is above
the actuator port pressure and the
meater-out servo is piloted open. In this
case, the poppet-stem opans, and fluid
enters the spring chamber from tank.
The orifice in the metar-out poppet
restricts the flow leaving the spring
chamber, so the spring chamber
pressurs is nearly equal to the tank
pressure. Since the actuator pont
pressure is lower than tank, the force on
the annuiar area of the meter-out
poppet due t0 actuator port pressure is
less than the opposing force due to

tank pressura in the spring chamber,
and the meter—out poppet closes and
remains closed. Cavitation can occur
under these conditions, which normally
occur only if the “float™ feature (page
36) is used, or when reversing the
direction of a moving load. Special
mater-out poppets are available with
check valves which prevent reverse
flow into the meter-out spring chamber
and subsequent uncontrolled closing of
the meter-out poppet. (Not available
for CMX160 “07" and “56” M-0O
poppets.)

Anticavitation module

For applications that require minimat
back pressure in the tank port, a
bolt-on module (Figure 27} is available
that provides anticavitation
performance superior 1o the meter-out
poppet. This module is only available
on models with the SAE 4-bolt flange.
Modules are available with single and
dual anti-cavitation check valves.
Figure 28 shows typical performance
data.
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CMX ANTI-CAVITATION CHECK MODULE
Flow vs, Pressure Differential T - A
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Float function

A feature inherent in the CMX valves is
the float function capability which is
similar to the fourth position float
function on manual spool type mobile
control valves, To activate the float
function, both control ports are
energized at the same time to the same
pressure. This action pilots open both
meter-out elements, while the meter-in
spool remains centered due to the
baldnced pilot pressures. Pressure
drop from actuator port to actuator port
will depend on the mater-out poppet
types employed and the cylinder area
ratio.

To prevent cavitation caused by the
uncommanded closing of the
meter-out poppets as described on
page 33, meter-out poppets with the
revarse flow check vaive or an
anti-cavitation module shouid be used.,

Figure 29 gives performance data for
typical applications.
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Meter-out spool meter-out metering, load holding or are available; one is open in neutral, the
relief valve protection. This versioncan  other provides restricted flow to tank in

A version of the CMX that replaces the  be used with counterbalance valve neutral. The restriction is equivalent to

mater-out poppets with a spool is circuits. Two meter-out spool versions & 0.75 mm {.030 in.} orifice.

available. This version does not provide .
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CMX100 METER-OUT SPOOL PERFORMANCE
Flow vs. Pressure Differential A-T
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Actuator port relief vaive

The actuator port relief vaive uses a
pilot stage 1o provide a pilot signal to
the meter-out servo that, in turn, opens
the meter-out poppet o relieve fluid to
tank.

The relief valve pilot stage consists of a
poppet, seat and spring (Figure 32).
When actuator port pressure overcomes
the relief valve spring force, the relief
valve poppet moves off its seat and

fluid flows into the passage in the
control cap gasket (on hydraulic
models, the relief valve poppet seat is
incorporated into the load drop check
retainer).

This is the same passage that
communicates the meter-in spring
chamber to the meter-out piston. A
restriction in the control cap gasket is
located in this passage between the
relief valve poppet and the meter-in
spring chamber {between the relief

valve poppet and reducing valve on
electrohydraulic models). Flow from
the relief valve through the restriction
causes pressure to build on the relief
valve side of the restriction and is
transmitted directly 1o the meter-out
piston, which in turn opens the
meter-cut servo and meter-out poppet,
relieving pressure in the actuator port.
The relief valve setting is adjustable by
shimming the pilot poppet spring.
Relief valve override characteristics are
given in Figures 33 and 34.

Meter-out
piston

Relief valve pilot
stage poppet

Spring

Restriction (in control cap gasket)
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Hydraulic actu ation Hydraulic actuation data is given below.

Pilot Requirements:

Pilot pressure is supplied to sach Pilot M/O M/ M/ Pressure: 34 bar (500 psi) max.
saction via two #6 SAE O-ring boss Pressure | bar "G “iom Flow: 12 Ipm (3 USgpm} recom.
ports (.563-18 UNF-2B straight thread) {psi) Spring | Spring Filtration: 25 microns or finer
located on sach control cap. Pilot drain bar bar . ] i
connmﬁons can be made interna”y to (psi) (psi) Requlrw Shl:ﬂ VOlume (d|splacement).
the tank port or externally 1o the Crack 2.2 6.2 14
reservoir. External drain is always the (é“ (éO) (1.}5) Metering |CMX100 | CMX160
preferred configuration and MUST be
used if tank pressure is highdue tothe ~ Rated 1138 1155 1207 mﬂutrai o 183cc  |256cc
: flow {200) (225} {300}
installation or a back pressure check full stroke)
valve, or if high pressure transients
(“spikes”) are likely. Tolerance: + 1 bar M/O 101cc | 256¢¢
It is important to note that the meter-out
servo is referenced to the valve bank
drain, while the meter-in spool is
referenced to the opposite port
command pressure. This requires the
HRC drain pressures 1o be considerad,
since different drain pressures for the
valve bank and the HRC wiil alter
meter-in and meter-out phasing.
Ideally, both the HRC and the CMX
valve bank shouid be drained directly to
reservoir via generous linas.
CMX 100 VALVE (HYDRAULIC ACTUATION)
Typical Meter-in Hysteresis
100 200 P 300 400
200 L1 ] L 1 L | 1 5
: 50
T Test Conditions: 7/ -
T * "soo6" Meter-in Element 74 i
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Pressure Differantlal ‘ 7 -
=+ * 21 ¢S5t {100 SUS) Fiuid //f -
| // - 30
p 100 // = g
m ; /| L P
. [ m
; v/ 4 - 20
: : / : / -
: /i - 10
4
/ // L
o | /l 4 l | T ¢
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Pilot Pressure, bar

Figure 35a
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CMX100 VALVE (HYDRAULIC ACTUATION)

Typical Meter-out Hysteresls
Command Pressure vs. M-0 Flow

psi
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0 2 4 6 a8 10 12 14

Command Pressure, bar

Electrohydraulic actuation

Electrohydraulic CMX sectional valves
operate on the same principles as the
hydraulic valves, with the addition of an
electrohydraulic proportional reducing
valve (Figure 36) 1o convert an slectrical
input signal to a proportional command
pressure signal that operates the valve.
The solenoid provides an output force
proportional to the input current that
acts on the solenoid end of the pilot

spool.

When the solenoid is energized, the
pilot spool is moved away from the
solenoid, closing the command port to
tank and opening the pilot supply to the
command port. Command port
pressure is supplied to the feadback
end of tha pilot spool through the
passage in the end cap gasket. When
the feedback pressure begins to
baiance the solencid force, the pilot
spool closes the pilot supply passage.
As the command pressure rises (due to
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Figure 35b

leakage), the feedback pressure
overcomes the solenoid, and the pilot
spool moves to open the control port to
tank. The pilot spool modulates to
batance the feedback pressure against
the solenoid output force, thus
providing an output pressure
propottional to the solenoid input
current. The pilot spool and bore are
designed for zero overlap, so deadband
is minimized.

The pressure output serves as the
command pressure to actuate the CMX
meter-in and meter-out elements, The
signal to the solenocid should be
conditioned 10 a pulse width modulated
voltage or current signal. DC power, up
to the coil rating, may also be used for
“on-off” operation.

Supply Voltages: 12/24VDC
Maximum Current: 1.4/.7 AMP
Recommended

PWM Freq./Dither Freqg.: 100 Hz

Sclencids are available with DIN
standard 43650 plugs, SAE 6.35 mm
{.250 in.) male blade connectors, or
flying leads.

Valves are available with either internal
or external pilot supply. On models with
the internal pilot option, pilot pressure 18
supplied to the proportional reducing
valve by an intemal passage that is
connected to the systemn supply
passage in the inlet body. These
models require that the minimum
system pressure be maintained to the
specified limits 1o assure proper valve
actuation.

Electrohydraulic CMX valves may be
operated manually in the event of
electrical control failure by depressing
the manual override pin, located on the
end of each solenoid, with a
sCrewdriver or similar tool.
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Electrohydraulic actuation
Internal pilot supply
Minimum system pressure:

Valves with Type “06” meter-in spring —
19 bar (275 psi)

Valves with Type “12" meter-in spring -
24 bar (350 psi)

External pilot supply
Minimum pressure:

Valves with Type “06™ meter-in spring -
19 bar (275 psi)

Valves with Type "12" meter-in spring -

24 bar (350 psi)

Since both electrohydraulic reducing
valves are referenced to a common
drain via the end cover, drain pressura
is not critical. iInternal drain to 1ank and
external drain options are available.

If high pressure transients are present
in the tank line, then external drain
should be used to avoid function
interaction. If the tank pressure is
above 8.6 bar (125 psi), then external

Under certain operating conditions
{high inlet pressure, fully shifted, and
open relief valve), pilot drain fiow can
be as high as 4 Ipm {1 USgpm) for each
active section. Total anticipated drain
flow must be considered when sizing
drain lines.

drain should be used to avoid
exceeding the pressure rating for the
pilot passages (35 bar [500 psi]).
CMX ELECTROHYDRAULIC REDUCING VALVE
Output Pressure vs. Command Current
Command Current, mA {12V solencid)
30 o 200 400 600 800 1000 1200 1400
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End Cover

An end cover (Figure 39) is required to

cover provides a passage that connects  Additionally, several optional features

the control cap drain galleries from

terminate each valve bank. The end

either side of the vaive body.

are located in the end cover:

internal/external drain:

Provides choice of ilternal or external drain {see “Actuation”, pages 45 and 46).

Aux. load sense:

Valves”, page 24).

Provides load sense series connection for multiple valve banks (see “Load Sensing Check

Load sense decompression orifice;

Provides load sense decompression to drain via a 0.50 mm {.020") screened orifice.

Load sense decompression valve:

Provides pressure compensated decompression flow to drain for reduced power loss.

Aux. “P” Port: Augments “P" port in inlet body for special applications.
Aux. “T" Port: Augments “T" port in inlet body for special applications.
B
e a
Drain plug —"
(Removed for
internal drain)
Drain
Aux. “T" port -
Load sense
decompression
orifice ===
Load sense in {
CMX100 Auxiliary
pressure port CMX180
_ DR LS - - _
End +_ ——h
cover I lf —— |I
LY 3 — — — —— — e 3 —
O NS 1%
Jd 1] r
T ) b
| N JERY - b |
N 3 B
| | | i — h L l\ B
| A
] | I
| Evemul-"10E |
L 310
i
B N O A s O
1 r -1 I g T N
| | ] [ | |
R4 '__—4L_T : T'JTT‘::_* -
| { { LB
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End cover (Shown with load sense decompression ¢rifice and external drain)

Figure 39
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Special features
Meter-in pressure limitation
in this version (Figure 40), the orifice

This feature limits meter-in flow at a

restriction in the control cap gasket is preset actuator port pressure.
relocated to the inlet to the meter-in
spring chamber.

' ‘ /l \

e Gasket
restriction
removed

|-t
075 mm {.030 in)
orifice
//\
Gasket
restriction
removed
T LJ:%_ R U O
g 1] r‘+
T 1] ) I
| RN |
|| | b
{1 I\ ) L L B
L ﬁ c
. I ol rr A
METER-INy | Iy '} — I I
PRESSURE [ | ol |1
LIMITING (I ?- i [
ORIFICE J | _’1 T _4; |L !
_ —,{\__ - .I.“.. _L L
B T N e e I O ¢
| |
L) o — - i —_—T— — .l
H | | L
| | |
] b 2§
B S R -
T DR PS LS P PS DR

METER-IN
PRESSURE
LIMITING
ORIFICE

Figure 40
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Meter-in pressure
limitation

Meter-out poppet version
(with port relief valves)

In vaives with meter-out poppsts, the
port relief functions in the normal
manner. But because the crifice has
been relocated, the relief valve pilot
stage also applies pilot pressure to the
meter-in spool, which tends to oppose
the command pressure. For example,
assume we are driving a clamp cylinder
“P" to “A". When the cylinder fully
clamps, the “A” port relief setling is
reached, and the pilot stage opens and
builds pilot pressure to open the
meter-out element. This pilot pressure
aiso acts on the meter-in speol
opposing the command pressure and
tending 1o close the meter-in spool,
which reduces the meter-in flow.

Since a pilot pressure of 4.2 bar {62 psi)
is required to open the meter-out
poppet, a significant reduction in flow,
equivalent to 4.2 bar (62 psi} command
pressure, through the meter-in spool
will occur before the meter-out poppet
opens. From the meter-in command
vs. fiow diagrams on page 13, the
reduction in flow is about 50 lpm (13
USgpm) for the CMX100, and about 70
ipm (18 USgpm) for the CMX160.

The total amount of ¢losing depends on
the command signal and is limited by
the relief valve override. When the
meter-out element is opened encugh to
pass the full meter-in flow, further
increase in relief valve pilot signal will
not occur and, in tum, further shutoff of
the meter-in is not possible. In Figure
41 the diagram shows the resulting inlet
flow as the load pressure changes while
the command current is fixed.

The meter-in pressure limitation feature
limits horsepower losses through the
open relief valves of a function with
relief settings below the system
pressure setting. It is particularly
effective for swing functions where the
relief vailves are set to limit maximum
torque. On these applications, with a
moving load, meter-in pressure
limitation can prevent any losses over
an open port relief valve. The meter-in
pressure limitation feature shouid be
used with caution on functions where
an overrunning gravity load is possibie.
With certain combinations of meter-out
pPOoppets and cylinder area ratios,
uncoemmanded movement may occur.
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Meter-in pressure presert in the standard configuration}, {the meter-in requires a higher piiot
and the orifice is located in the inlet to prassure 10 crack), the meter-in spool

limitation the meter-in spring chamber. Whenthe  will completely shutoff flow before the
Meter—out spool version pilot stage opens, the resulting pilot meter-out spoot will port fluid to tank.

. signal is applied to both the meter-in Thus, virlually no horsepower |5 lost
(no actuator port relief) and the mater-out spools, opposing the  when the function is stalled. This ‘

command pilot pressure and tendingto  feature controls the maximum pressure
close both spools. Due 1o the phasing to a function at a setting below the
of the meter-in and meter-out spools system pressure setting.

In valves with the meter-out spool
option (Figure 42), a relief valve pilot
stage is added (no relief pilot stage is

Orifice
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Figure 42
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CMX100 METER-IN PRESSURE LIMITATION
Model "SP0O06-MO008" {(M-O Spool Version)
Act. Port Pressure vs. Command Pressure
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Swing drive with free coast

This function utilizes a meter-out spool
and a pressurs controlling meter-in
element. Combining these features
provides acceleration control with
minimal braking. Typical applications
include swing drives and propel

Figure 43

Both actuator ports must be connected

together externaliy by the user or by an

functions where braking control is not L
by a The dual poppet meter-out version is

not available for the electrohydraulic
narrow body “S2” sections.

required or is accomplished
mechanical brake.

High flow single acting

CMX

This option extends the flow

range for

the CMX valve on applications requiring
only a three-way valve. The meter-in
spooal is spring biased to one end of its
bore, and as it is piloted open, it poris
fluid first 1o the "A” port then to both
cylinder ports simultaneously. The
meter-out poppets remain closed when
lifting. For lowering, the meter-in spool

remains closed.

For superior metering while lowering,
different gain meter-out poppets can

be selected.

optional bolt-on block. The optional
bolt-on block is available only on the
flange port sections. An option is
available which uses only one
meter-out poppet when a large
meter~-out flow area is not required.
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HIGH FLOW, SINGLE ACTING CMX
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Swing drive with pressure
controlled braking

This feature provides meter-in pressure
control, proporiional pressure
controlied braking through the
command pressure system, and
blocked actuator ports in neutral, To
achieve proportional braking, the
meter-out element is operated only by

a special relief valve pilot circuit
(Figure 46). The relief valve sefting is
controlled by the command pressure,
which is accomplished by a piston that

" is acted upon by command pressure to

oppose the spring load on the relief
valve pilot poppet. As the command
pressure increasaes, the actuator port
pressure required 10 open the relief

valve poppet decreases, effectively
decreasing the relief vaive setting.

Thus when driving a load, the relief
valve setting is at a minimurn, typically
about 8 bar (116 psi). To brake the
load, the pilot pressure is decreased,
which increases the relief vaive setting.
The pilot pressure is decreased until the
desired braking pressure is achieved.
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Performance characteristics of the
meter-out pressure control valve can
be plotted using Q-P diagrams. Figure
47a is the Q-P diagram for the CMX100
“S406" meter-in spool from page 18.
Figure 47b is the Q-P {relief valve
overrigde) diagram of the “P03" relief
valve for various command pressures
and a relief valve setting of 208 bar.
Combining these diagrams yields
Figure 47¢ (See Figure 47e for CMX160
version). Note that the back pressure
from the opposite actuator port relief
valve has been subtracted from the
constant-pilot-pressure lines, so the
pressure scale is the pressure drop
across the valve's actuator poris. Now,
for a given flow and command
pressure, the pressure available to drive
or brake the load can be extracted. if
an assumed steady state load curve is
added (Figure 47d), the chart can be

command pressure to drive the load at
a given speed; or, the equivalent
braking pressure (braking pressure plus
the load curve) can be obtained.

To illustrate the operation of the valve,
assurne the ioad is at rest and the valve
is in neutral. The figure shows a
braking pressure of 185 bar at point A,
which is the relief valve setting, and the
pressure that must be imposed by an
external load to move the load. As pilot
pressure is applied, pressure begins to
be appiied to the actuator at poirt B.
When the load pressure is overcome at
point C, the load begins to move, If the
pilot pressure is increased to 20 bar, the
load will accelerate along the 20 bar
pilot pressure line until the output
pressure equals the steady-state load
pressure at point E. Note that the
pressure availabie 10 accelerate the

fiow and pilot pressure minus the
steady state load pressure.

To slow or stop the load, the command
pressure is recduced. If the command
pressure is reduced to 16 bar {point F),
the load will continue to be driven but at
a pressure below the steady-state load
curve, The load will slow along the 16
bar line until the steady state load curve
is intersected at G point. If the
command prassure Is further reduced
10 8 bar, the load will brake until the
load stops. Hers, the effective
deceleration pressure at any given
speed is the braking pressure plus the
steady-state load pressure.

By modulating the command signal,
the operator has complete proportional
controi of swing driving and braking
pressures. This contrel provides
smooth, precise control of high inertia

used to determine the required load is tha output pressura at any given swing drives
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CMX100 METER-OUT PRESSURE CONTROL
MODEL "PO3" RELIEF VALVE OVERRIDE
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CMX100 PRESSURE CONTROL VALVE

Pressure vs. Flow
Model "S406-P0O3"
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Free coast (type “F”
meter-out)

This option provides a free coast or
float operation in neutral. {Note: Ona
standard valve, float operation can be
achieved by piloting both pilot pressure
ports simultaneously). This is
accomplished by a passage betwesn

the meter-out spring chamber and the
corresponding meter-in chamber
(Figure 48). In neutral, pressure in the
meter-in chamber is low; thus, the
meter-out spring chamber pressure is
low, and the meter-out poppet will
open when the relatively light spring
force of the meter-out servo stern is
overcome. During commanded

operation, a check valve prevents flow
from the meter-in chamber to the
meter-out spring chamber. Single “F”
meter-out models hold the load in one
direction but not the other.The FA and
FB models hold the load in one
direction but not the other. Dual “F*
meter-out models give a free coast or
float feature in both directions.

Check vaives

L

r

7
-l ——— ]

7

-

Figure 48
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CMX100 FREE COAST PERFORMANCE

‘FO3" Meter-ocut Poppet
Flow vs. Pressure Differential

68

Figure 50. Swing Drive With Free Coast
(Utilizing meter-out poppets and a pressure controlling meter -in element.)
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CMX Sectional Model Code

In the “A” port section

In the “B” port section

[

Meter-in

Meter-out Meter-in

Meter-out

| Actuation
Connectors

CMX100 -

T d

AS

28 BSO

-HH - SP2 24 - *

2 itssdbmsdetedtn st

71| Mobile valve

I—ﬂ Meter-out function

ﬁ§| Port designation “B”

Load sensing
Pressure compensated

|—2_\ Valve series

100 - 100 I/min
160 - 160 I/min

[3] Port configuration

S - Thd. port SAE o-ring
connection

F - Flanged pont Code 62
SAE 4-bolt high pressure

FL - Flanged port Code &1
SAE 4-bolt standard pressure

m Construction

2 - Sectional
3 - Sectional with module
{requires F or FL ports)

,?! Port designation “A”

m Meter-in function

H - Single acting high flow
L - Lowflow O - 40 l/min (11 USgpm)
$ - Standard

Note: When meter-in spool drain orifice

is.required, add “D" to model code in
this position.

[6al P

Meter-in pressure limitation.
Omit if not required.

[7] Pressure feedback pin diameter

0 - No pin
2-20mm
4-36mm | (Pressure control)
5-45mm

(Flow control)

m Meter-in cracking pressure

06 - 6.3 bar
12 -11.6 bar

$- Standard
V- External vent
F - Free coast
P - Pressure control
{must have external drain)

M - Meter-out spool - fully open to
tank in neutral

N - Meter-out spool - restricted
opening to tank in neutral

Repeat positions 6 through 12 for
B port positions 14 through 20.

[21] Actuation

E - Electrohydraulic
H - Hydraulic
{must have externai drainy)

lﬂ Meter-out element r25| Voltage
(Ap at rated flow) {Electrohydraulic only.
Blank not required for

00 - Meter-out spcol
03 - 3 bar CMX100 only
04 - 4 bar CMX160 only
07 - 7 bar CMX160 only

- 14 bar CMX100 & 160
56 - 56 bar CMX160 only
90 - 90 bar CMX 100 only

m Meter-out special features

(Omit if not rquired)

A - Anti-cavitation vaive T § A
B - Anti-cavitation vaive T % B
C - Anti-cavitation valve T § AB
H - High fiow module A port

R - Regenerative module A % B
T - Regenerative module B § A

,E] Meier-out pressure limitation

00 - Without pilot relief valve
10 - 38 - Consecutive nurnbers
representing 100 bar {1450 psi) to
380 bar (5510 psi) in increments of

10 bar (150 psi), eg. 14 - 140 bar

a9 - Externally adjustable relief

hydraulic actuation)

G- 12voltsDC
H- 24voltsDC
HH - 28 volts DC

|—2_§! Electrical connectors

FL- Flying leads

SP2- Dual SAE 1/4” spade connector
U-  DIN 43650 spade plug only

U1- DIN 43650 complete

MP - Metri-pack

IE\ Design number

E\ Assembly number

Assigned by Engineering

Check with your local Vickers
represertative for availability of
the features shown in italics.
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CMX Sectional Valve Bank Model Code

CMX100

CMX160 - PE - SSS - CT - M - 24 Ass’y number

R

1] valve series [3] External piiot supply (6] Mounting holes
| Omit if not required M - Metric threads
Omit for inch threads.
m Inlet Thread size inch
Standard iniet [4] Section CMX100 - 3 holes .4375 - 14 UNC-2B
P- CMX100 750" SAE One required for each section, up to CMX160 - 3 holes .5000 - 13UNC-2B
Standard Straight thread eight sections (Refer to sectional Thread size metric
P- CMX160 1.000" SAE 4-bok  Model code for description) CMX100 - 3 holes M10- 1.5
Stardard “S2” flange, Code 61 CMX160 - 3 holes M12- 1.75
P1- CMX160 750" SAE 4-bolt

Standard “F2" flange, Code 62

Mid-inlet

MS* CMX160/100  1.250” SAE 4-bolt
mid-inlet “S2” flange, Code 61

MF* Mid-inlet “F2" 1.250" SAE 4-bolt

flange, Code 62

M*1 Mid-inlet with pressure reducing
valve. Omit if not rquired.

M*2 Mid-inlet with make up flow valve
{anti-cavitation module). Ormit if
not required

M*3 Mid-iniet with pressure reducing
and make up flow valve. Omit if
not required

NOTE: When mid-inlet is required, add
the mid-inlet designation at the
appropriate place in the model code.
Two end covers are required when a
mid inlet is specified.

Load sense inlet
L- CMX100only .750" SAE
Load sensing  straight thread

** _ | oad sensing pressure
differential
10 bar
16 bar
26 bar
When unloading solenoid vaive is re-
quired, add one of the following:
“G” 12 volt DC {flying leads only)
“H” 24 voit DC (flying leads only)
Note: Maximum limiting relief pressure:;
210 bar.

Add “N” when unlcading valve is not
required.
** - Limiting relief pressure; 10 fo
250 bar (Code 01 to 25)

Example: Unit with L/S inlet L16G15

70

I?] End cover
C -Cover with no L/S orifice (solid plug) f 7 I Design number

F - With fixed L/S orifice 0.5mm {0.020")
D -With ioad sense decompression

valve
m Assembly number

P - Auxiliary P port
T - Auxiliary T port
S - Auxiliary P and T ports

Assigned by Engineering

NOTE: Two end covers are required
when mid-inlet is specified)



PORT SIZES

Model Pressure “P" Tank "T” Actuator “A" & “B” | Load Sense “LS” | Ext. Pilot “XP".
CMX100 “S2" .750™ SAE 1.000" SAE 1.062-12SAE 375" SAE 375" SAE
straight thread straight thread straight thread straight thread straight thread
O-ring boss O-ring boss O-ring O-ringboss Q-ring boss
{1.063-12 (1.313-12 (.563-18 (-563-18
UN-28 thd) UN-2B thd) UNF-2B thd) UNF-2B thd)
CMX100 “F2° 12.7 (.50} dia. SAE | 19.0 (.75) dia. SAE | 12.7 (.50) dia. SAE | .375" SAE 375" SAE
4-bolt flange 4-bolt flange 4-bolt flange straight thread straight thread
Code 62 Code 61 Code 62 O-ring boss QO-ring boss
(-563-18 {.563-18
UNF-2B thd) UNF-2B thd)
CMX100 “FL2” 12.7 (.50) dia. SAE | 19.0 {.75) dia. SAE | 12.7 (.50) dia. SAE | .375" SAE .375™ SAE
4-bolt flange 4-bolt flange 4-bolt flange straight thread straight thread
Code 61 Code 61 Code 61 Q-ring boss 0-ring boss
(.563-18 (.563-18
UNF-2B thd) UNF-2B thd)
CMX160 “S2” 1.000" SAE 1.250" SAE 1.312-12 SAE 375" SAE 375" SAE
4-bolt flange 4-bolt flange straight thd. straight thread straight thread
Code 61 Code 61 O-ring O-ring boss O-ring boss
{.563-18 (.563-18
UNF-2B thd) UNF-2B thd)
CMX160 “F2" 750" SAE 1.250" SAE 19 (.75) dia. SAE  |.375" SAE 375" SAE
4-bolt flange 4-bolt flange 4-bolt flange straight thread straight thread
Code 62 Code 61 Code 62 O-ring boss O-ring boss
(.563-18 (-563-18
UNF-2B thd) UNF-2B thd)
CMX160 “FL2" 750" SAE 1.250" SAE 19 (.75) dia. SAE | .375" SAE 375" SAE
4-bolt flange 4-bolt flange 4-bolt flange straight thread straight thread
Code 61 Code 61 Code 61 0O-ring boss O-ring boss
(.563-18 (563-18
UNF-2B thd) UNF-2B thd}
CMX100 750" SAE 1.000" SAE 375" SAE .375" SAE
Load sensing straight thread straight thread straight thread straight thread
relief valve O-ring boss O-ring boss O-ring boss O-ring boss
(1.063-12 (1.313-12 (.563-18 (.563-18
UN-2B thd) UN-2B thd) UNF-2B thd) UNF-2B thd)
CMX160/CMX100 1.250" SAE 1.500" SAE .375" SAE .375" SAE
Mid-inlet *S2" 4-bolt flange 4-bolt flange straight thread straight thread
Code 61 Code 61 O-ring boss Q-ring boss
(.563-18 (.563-18
UNF-28B thd) UNF-2B thd}
Mid-inlet “F2" 1.250" SAE 1.500” SAE 1.250" SAE 375" SAE 375" SAE
4-boli flange 4-bolt flange 4-bolt flange straight thread straight thread
Code 62 Code 61 Code 62 O-ring boss Q-ring boss
{563-18 (.563-18
UNF-2B thd) UNF-2B thd)
CMX160/CMX100 1.000" SAE 1.500” SAE 375" SAE 375" SAE
Mid-inlet with pilot | straight thread straight thread straight thread straight thread
supply and anti-cav. | O-ring boss O-ring boss O-ring boss O-ring boss
makeup (1.313-12 {1.875-12 {.563-18 (.563-18
UN-2B thd) UN-2B thd) UNF-2B thd) UNF-2B thd)

Deceleration, external drain and cooling ports:

CMX100 and 160 valves .5625-18 SAE straight thread, “O" ring,
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