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Product Availability Summary - Covers

Sizes 16 to 40

Model type  Description Size Insert most commonly
16 25 32 40 used with
A Stroke adjuster ° ° ° e RI16
A1/A3 Stroke adjuster with size 03 pilot interface ° ° ° e RI16
B Blank ° ° ° ° DC16
C Relief ° ° ° ° D10, C10F
C1/C3 Relief with size 03 pilot interface ° ° ° ° D10, C10F
C025 1:0.25 area ratio ° ° ° e C025
D1/D3 Directional with size 03 pilot interface ° ° ° ° D16, R16
DC1/DC3 Dual check valve with size 03 pilot interface ° ° ° ° D16, R16
HFV Valvistor® proportional throttle ° ° ° e HFV
N Basic ° ° ° ° D105, D16
oD Prefill valve ° ° e 0OD105
PC Pilot operated check ° ° ° e D16
SC Main system relief ° ° ° e D10
SC1/sC3 Main system relief with size 03 pilot interface ° ° ° e D10
U Unloading relief ° ° ° e U
U1/U3 Unloading relief with size 03 pilot interface ° ° ° e U
w Shuttle ° ° ° e D16
W11/W13 Shuttle type 1, with size 03 pilot interface ° ° ° e D16
W31/W33 Shuttle type 3, with size 03 pilot interface ° ° ° e D16
X Pressure reducer ° ° ° e X2
X1/X3 Pressure reducer with size 03 pilot interface ° ° ° e X2
ZD1/ZDb3 Dynamic with size 03 pilot interface ° ° ° e 7ZD105, ZDN105
ZDA1/ZDA3 Dynamic with stroke adjuster and size 03 pilot interface ° ° ° e 7ZD105, ZDN105
Sizes 50 to 100
Model type  Description Size Insert most commonly
50 63 80 100 used with
A Stroke adjuster ° ° ° e F
D2 Directional with size 05 pilot interface; UNC threads ° ° D20, R
° ° D16, F
D5 Directional with size 05 pilot interface; metric threads ° ° D20, R
° D16, F
HFV Valvistor® proportional throttle ° ° HFV
N Basic ° ° D11, D20
° ° D16, F
ZD1/ZDb3 Dynamic with size 03 pilot interface ° ° ZD105, ZDN105
ZDA1/ZDA3 Dynamic with stroke adjuster and size 03 pilot interface ° ° ZD105, ZDN105




Product Availability Summary - Inserts

Sizes 16 to 40

Model Description Size Cover most commonly
type 16 25 32 40 usedwith
C025 1:0.25 area ratio ° ° ° e (C025
C10F 1:1 area ratio with fixed orifice ° ° ° ® (S)C, (S)c*
D10 Relief 1:1 area ratio ° ° ° ® (S)C, (S)c*
D105 Directional 1:1.05 area ratio ° ° ° ° A, D*, N
D105V 1:1.05 area ratio with variable orifice plug ° ° ° ° A, D*, N
D16 Directional 1:1.6 area ratio ° ° ° ° D* N, PC, W, W1*, W3*
D20 Directional 1:2 area ratio ° ° ° ° A, D*, N, PC, W, W1* W3*
DC16 Direct check 1:1.6 area ratio ° ° ° ° B
HFV Valvistor® proportional throttle ° ° ° e HFV*
OD105 1:1.05 normally open (prefill) ° ° e OD
R16 Damping 1:1.6 area ratio ° ° ° ° A, A*D*, N
U 1:1 Unloading normally closed ° ° ° e U, U*
(sliding spool)
X2 Reducing ° ° ° ° X, X*
ZD105 Dynamic 1:1.05, zero pilot leakage ° ° ° ®  7ZD* ZDA*
ZDN105 Dynamic 1:1.05, fast response, low hysteresis ° ° ° ° ZD*, ZDA*
Sizes 50 to 100
Model Description Size Cover most commonly
type 50 63 80 100 used with
D11 Directional 1:1.1 area ratio ° ° D*, N
D16 Directional 1:1.6 area ratio ° ° D*, N
D20 Directional 1:2 area ratio ° ° A, D*, N
HFV Valvistor® proportional throttle ° ° HFV*
F Flow restrictor 1:1.6 area ratio ° ° A, D*, N
F Flow restrictor 1:2 area ratio ° ° A
R Damping 1:2 area ratio ° ° A, D*, N
ZD105 Dynamic 1:1.05, zero pilot leakage ° ° ZD*, ZDA*
ZDN105 Dynamic 1:1.05, fast response, low hysteresis ° ° ZD*, ZDA*




Product Availability Summary - Units

Cartridge Valve Units

(CVU-*¥)
Model type Description Valve size
16 25 32 40 50 63
EFP1 Proportional throttle (two-stage) ° ° ° °
OD11 Normally open pre-fill °
SWD Position monitor switch ° ° ° °
SWD3 Position monitor switch ° ° ° ° ° °
with size 03 pilot interface
ZSWD3 Dynamic position monitor switch ° ° ° °

with size 03 pilot interface

Pilot Control Modules

(CVG***-3)
Model type Description
CVGC-3 Relief module: P-T
CVGCA-3 Relief module: A-T
CVGCPA-3 Relief module: P & A-T
CVGMS1-3 Shuttle module
CVGPC1-3 Pilot operated check valve

CVGS1-3 Shuttle valve




Functional Symbols - Covers

Cover type

Graphical symbol

Cover model

Directional with stroke adjuster

K|

e

X

CVC(S)-**-A-*2(9)-*-10
Sizes 16-100

Directional with size 034 pilot
interface & stroke adjuster

p

f3 £

X Zy AP1AP, Z,Y

CVCS-**-A*-*2(9)-*-10
Sizes 16-40

Blank CVCS-**-B-*2(9)-10
Sizes 16-40
T T T T T
X Zy AP Zp Y
elie -**.C- SKKEE
Relief CVCS-**-C-*2(9)-*-***-11
(ISO 7368---A) Sizes 16-40

2l >K

X Z; AP

Relief with size 034 pilot interface

%
El

Y
B T
Y

CVCS-**—C*-*Z(Q)-*—***-

(ISO 7368---A) Sizes 16-40
K <
X Z; AP B No orifice/plug tapping on this port on size 16
Directional with size 034 pilot P_A B T CVCS-**-D*-*2(9)-10
interface g Sizes 16-40
>\< ® Ep

X Zy AP1AP, Z,

Y

Directional with size 05¢ pilot
interface

P A B

T

X Z, APy 7y

<

CVC-**-D*-*2(9)-10
Sizes 50 & 63 (L.H. symbol)
Sizes 80 & 100, (R.H. symbol)

Dual check valve with size 034
pilot interface

=

<

CVCS-**-DC*-*2(9)-10
Sizes 16-40

Valvistor® proportional throttle

—

X Z1 AP1AP, Z,
P A B

CVCS-**-HFV*W-*2(9)-10
For models without free reverse flow
capability

CVCS-**-HFV*-*2(9)-10
For models with free reverse flow

o capability
X 'z AP Z, Y Sizes 16-63
Directional CVC(S)-**-N-*2(9)-10
J ‘ Sizes 16-100
X AP
Prefill

>K ‘
X AP

CVCS-**-0D-*2(9)-10
Sizes 25-40

A 1S0 4401, size 03 (ANSI/B93.7M-D03) ¢ 1SO 4401, size 05 (ANSI/B93.7M-D05)



Functional Symbols - Covers (continued)

Cover type

Graphical symbol

Cover model

1:0.25 area ratio

R

K
X z; LlAPzz

CVCS-**-C025-*2(9)-10
Sizes 16-40

Pilot operated check

CVCS-**-PC-*2(9)-10
Sizes 16-40

Main system relief
(ISO 7368---B)

x
N
A

>
0
<

CVCS-**-SC-*2(9)-*-***-10
Sizes 16-40

Main system relief with size 034 pilot interface
(ISO 7368---B)

o
@
—

CVCS-**SC*-*2(9)-*-***-10
Sizes 16-40

B No orifice/plug tapping on this port on size 16

X Zy AP Y
Unloading/relief CVCS-**-U-*2(9)-*-***-
% Sizes 16-40
>
X z3 AP Y
Unloading/relief with size 034 pilot interface P B T CVCS-**-U*-*2(9)-*-*+*.
— T . Sizes 16-40
k=
X 71 AP Y B No orifice/plug tapping on this port on size 16

Shuttle

CVCS-**-W-*2(9)-10
Sizes 16-40

Shuttle type 1 with size 034 pilot interface and
W11/W13 function

CVCS-**-W1*-*2(9)-10
Sizes 16-40

Shuttle type 3 with size 034 pilot interface and
W31/W33 function

i
o ¢

CVCS-**-W3*-*2(9)-10
Sizes 16-40

Reducer

CVCS-**-X-*2(9)-11
Sizes 16-40

OL - . ’ ’
No orifice/plug t th t 16
X 2, AP B No orifice/plug tapping on this port on size
Reducer with size 034 pilot interface P - B T CVCS-**-X*-*2(9)-11
Sizes 16-40
i =
- D o
B No orifice/plug tapping on this port on size 16

X Z1 AP Y
Dynamic with size 034 pilot interface See page 74 CVCS-**-ZD*-*2(9)-10
Sizes 16-63
Dynamic with stroke limiter with size 034 pilot See page 74 CVCS-**-ZDA*-*2(9)-10
interface Sizes 16-63

A IS0 4401, size 03 (ANSI/B93.7M-D03)



Functional Symbols - Inserts

Insert type Function Functional Arearatio Sizes/ Cracking pressure
symbol At App Insert model bar (psi)
AtoB Bto A
1:0.25 area ratio C025 [] 1:0.25 Sizes 16-40:
L] CVI-**-C025-4* N/A — No spring used
A
Relief, standard D10 = 1:1 CVI-16-D10-M-4* 1,55 (22.5) -
: CVI-25-D10-H-4* 3,1 (45) -
CVI-32-D10-H-4* 3,1 (45) -
A CVI-40-D10-C-4* 2,35 (34) -
Relief with orifice C10F 1:1 CVI-16-C10F-M-4* 1,55 (22.5) -
>I< CVI-25-C10F-H-4* 3,1 (45) -
‘ CVI-32-C10F-H-4* 3,1 (45) -
A CVI-40-C10F-C-4* 2,35 (34) -
Directional D10 = 1:1 Sizes 16-40:
CVI-**-D10-L-4* 0,31 (4.5) -
CVI-**-D10-M-4* 1,55 (22.5) -
A CVI-**-D10-H-4* 3,1 (45) -
Directional D105 1:1.05 Sizes 16-40:
CVI-**-D105-L-4* 0,33 (4.8) A
CVI-**-D105-M-4* 1,65 (24) A
v CVI-**-D105-H-4* 3,3 (48) A
A
Directional with D105V = 1:1.05 Sizes 16-40:
orifice 5¢ CVI-**-D105V-L-4* 0,33 (4.8) A
T CVI-**-D105V-M-4* 1,65 (24) A
V CVI-**-D105V-H-4* 3,3 (48) A
A
Directional D11 1:1.1 Sizes 50 & 63:
CVI-**-D11-L-1* 0,3 (4) A
CVI-**-D11-M-1* 1,4 (20) A
V CVI-**-D11-H-1* 2,7 (39) A
A
Directional D16 1:1.6 Sizes 16-40:
CVI-**-D16-L-4* 0,5 (7.3) 0,83 (12)
CVI-**-D16-M-4* 25 (36.3) 4,17 (60)
: CVI-**-D16-H-4* 50 (73) 8,3 (120)
Sizes 80 & 100:
CVI-**-D16-L-1* 0,3 (4.4) 0,48 (7)
A CVI-**-D16-M-1* 1,0 (14.5) 16 (23.2)
CVI-**-D16-H-1* 2,0 (29) 3,2 (46.6)
Directional D20 1:2 Sizes 16-63:
CVI-**-D20-L-1* 0,5 (7.3) 0,5 (7.3)
— CVI-**-D20-M-1* 25 (36.3) 25 (36.3)
N CVI-**-D20-H-1* 50 (73) 50 (73)
A
Direct check DC16 1:1.6 Sizes 16-40:
| CVI-**-DC16-L-4* 0,5 (7.3) 0,83 (12)
R CVI-**-DC16-M-4* 25 (36.3) 4,17 (60)
% CVI-**-DC16-H-4* 50 (73) 8,3 (120)
A

A D105 and D11 inserts not nromally used for flow from “B” to “A”.



Functional Symbols - Inserts (continued)

Insert type Function Functional Arearatio Sizes/ Cracking pressure
symbol Ap D App Insert model bar (psi)
AtoB BtoA
Flow restricting F 1:1.6 Sizes 80 &100:
B CVI-**-FL-1* 0,3 (4.4) 0,48 (7)
A CVI-**-F-M-1* 1,0 (14.5) 16 (23.2)
\}Vb CVI-**-FH-1* 2,0 (29) 3,2 (46.6)
A
Flow restricting F 1:2 Sizes 50 & 63:
B CVI-**-FL-1* 0,5 (7.3) 0,5 (7.3)
— CVI-**-F-M-1* 25 (36.3) 25 (36.3)
CVI-**-FH-1* 50 (73) 50 (73)
A
Valvistor® HFV = 1:2 Sizes 16-63:
proportional throttle F CVI-**-HFV-20-A-***.1*  — -
B
.y
AN
A
Sizes 16-63:
- CVI-**-HFV-20-B-***-1*  — -
B
=7
~_
A
Normally open OD105 . Sizes 25, 32 & 40:
CVI-**-OD105-4* Normally open
8 Pilot pressure to close:
2,5(36.3) + Py + 0.05 Pg
A
Damping R 1:2 Sizes 50 & 63:
B CVI-**-R-L-1* 0,5 (7.3) 0,5 (7.3)
— CVI-**-R-M-1* 25 (36.3) 25 (36.3)
ﬁ CVI-**-R-H-1* 50 (73) 50 (73)
A
Damping R16 1:1.6 Sizes 16-40:
B CVI-**-R16-L-4* 0,6 (8.7) 1,0 (14.5)
— CVI-**-R16-M-4* 3,0 (43.5) 5,0 (72.5)
ﬁ CVI-**-R16-H-4* 6,0 (87) 10,0 (145)
A
Unloading U 1:1 Sizes 16-40: -
>}< 5 CVI-**-U-4* 3,5 (51)
[ |
Al
Reducing X2 - Sizes 16-40:
- 4 CVI-**-X2-4* - 1,8 (26.1)
[ L
Al
Dynamic, zero pilot ~ ZD105 See page 74 . Sizes 16-63:
leakage CVI-**-ZD105-L-1* 1,0 (14.5) -
CVI-**-ZD105-M-1* 25 (36.3) -
CVI-**-ZD105-H-1* 45 (62.2) -
Dynamic, fast ZDN105 See page 74 . Sizes 16-63:
response, low CVI-**-ZDN105-L-1* 0,5 (7.3) -
hysteresis CVI-**-ZDN105-M-1* 2,0 (29) -
CVI-**-ZDN105-H-1* 4,0 (58) -

+ Spool geometry based on 1:1.05 ratio spools.
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Introduction to Cartridge Valves

Design Concept

Poppet type valves have been used in
hydraulic systems for many years. They
are commonly known as two-port check
valves. In this form, they serve as a
one-way valve, allowing free flow in one
direction while blocking flow in the
reverse direction. With some
refinements, these valves can be
controlled to overcome the normal
blocking action, thereby allowing control
of flow in both directions. This is the
basis of the control concept known as
cartridge valves.

Refinements in hydraulic system
development have led to greater use of
manifold block construction. Block
systems eliminate a multitude of
interconnecting lines between
components, thereby virtually
eliminating potential leakage points and
related oil waste. Inserting the active
element of cartridge valves into
standardized cavities in the manifold,
and retaining this insert by a passive
block (cover), completes the cartridge
valve concept.

Vickers New Design

Vickers valves are defined as slip-in
cartridge valves to differentiate them
from another type known as screw-in.
Generally, slip-in valves are associated
with relatively high flows, i.e. 150 L/min
(40 USgpm) or more. Slip-in cartridge
valves, which will henceforth be referred
to simply as cartridge valves in this
catalog, are targeted at more efficient,
faster and more compact hydraulic
systems. Vickers has developed its
cartridge valve system technology to

Cartridge Valve

Advantages

System design flexibility

Lower installed cost

Smaller package size

Better performance and control
Improved reliability

Higher pressure capability

More efficient operation
Elimination of external leakage and
reduction of internal leakage
Greater contamination tolerance
® Faster cycle times

System Design
Considerations

Cartridge valves offer an alternative
rather than a replacement for
conventional sliding spool valves. Often,
the most economical system
incorporates combinations of manifold
mounted spool valves and screw-in and
slip-in cartridge valves. Engineers faced
with a system design problem should
consider all possibilities before deciding
on a particular solution. Cartridge valve
systems will become more cost effective
if some of the following design
parameters are significant.

® Flow rates exceeding 150 L/min
(40 USgpm)

® \Working pressure above 210 bar
(3000 psi)

Because cartridge valves are
two-position valves, a single valve can
control flow between only two major flow
points in a system. Thus, for example,
four cartridge valves are required to
replace a typical three position, four-way
spool valve (Figure 1).

Operating characteristics of cartridge
valves can be altered easily to fine tune
the motions of a machine. For instance,
a cartridge cover can be changed to
control poppet time and travel, thus
controlling actuator acceleration and
speed. Shock is easily avoided by
carefully sizing orifices in the valve
cover and by timing the opening and
closing sequence of individual
cartridges. In conventional spool type
valves, timing of the opening or closing
of all four ports occurs simultaneously
with less ability to avoid shock.

Conventional spool valves must be
sized for the highest flow at any one
port. When differential-area cylinders are
used, a spool valve would probably be
sized for the return flow rate out of the
head end of the cylinder. Cartridge
valves, on the other hand, are sized to
handle only the flow required through
their individual ports. Economies are
realized and the system is optimized.

Cartridge valves are compatible with
computer or programmable controls via

meet the changing needs of hew
generations of hydraulically operated
machinery and equipment. Today’s
machines need controls that are
exceptionally cost effective and energy
efficient. Vickers cartridge valves fulfill
these needs.

® Small envelope size electrically modulated pressure and flow
e Complex circuitry control models. Simple on-off solenoid
® Fast response pilot controls, as well as air operated
® Low internal leakage types, are also available. The Vickers
® Good stability soft shift pilot valves DG4V-3S-*+x+2**
® Low noise level (catalog 614) can also be used to
achieve smooth opening and closing.
b A8 a
I ’ ‘ I
b R
. PIn
Figure 1 Equivalent spool valve

11



Features and Benefits

Features Benefits
Positive-seating check type valving o Minimum internal valve leakage with little energy waste.
mechanism e Improved control of load holding enhances machine performance.
e Higher flow capacity results in more economical valve sizing. (Check type valve

opening area is greater than that of equal port size spool valves.)

Lower pressure drops with less heat generation provide greater machine
efficiency.

Faster response — up to four times faster than spool type valves — allows faster
machine cycling for greater productivity. Flow begins as soon as the cartridge
check type valve poppet lifts off its seat. (Spool valves must clear their overlap
before flow begins.)

Individual port control

Each cartridge can be tuned to reduce system shock, resulting in smoother
machine operation.

Each cartridge in a system can be sized for the actual flow encountered,
optimizing component size and cost. (Spool valves must be sized for the
maximum flow seen at any of their ports.) This is a refinement over spool type
valves wherein all ports are affected simultaneously by spool movement, and the
demands of one port compromise the others.

Cartridges combine functions of
direction, flow and/or pressure

Multi-function reduces the number of valving components required, resulting in
lower machine costs.

Manifold block assemblies that are
compact, neat and low in weight

Machine system installation is easier and faster, thereby reducing assembly costs.
® Piping can be eliminated, providing leak free construction.

Cartridges can be easily serviced without disturbing system piping, thereby
increasing machine uptime and reducing maintenance time and costs.

Sealing on the cover’s pilot diameter,
rather than at the cover/manifold
interface — Vickers design: sizes 16
to 63

Provides greater sealing reliability, particularly at high pressures.

Cavity machining becomes less critical. See Figure 2 for the Vickers approach.
No shimming required.

Vickers is the only supplier to offer low leakage design at high pressure.
Control ports alignment ensured by cover pilot diameter.

Headloss

Vickers new “best in class” cartridge valves offer more power efficiency.

Flexibility

Components can be individually matched to system requirements.

Serviceability

System can be easily serviced as all valves are surface mounted.

Reliability

Cartridge technology proven over several decades of use.
All Vickers valves undergo full fatigue and endurance tests before release.
350 bar (5000 psi) rating.

12



Cartridge Valve Des

ign

Construction

Vickers cartridge valves are similar to
poppet check valves and consist of an
insert assembly that slips into a cavity
machined into a manifold. This cavity is
made to ISO 7368 or to DIN 24342.

The insert is retained in the cavity by a
control cover which is bolted to the
manifold. The insert consists of a
sleeve, poppet, spring and sealss .
Typically, inserts and covers are
supplied separately, e.g. insert model
CVI-**-D10 and cover model CVCS-**-
(relief valve) shown in Figure 2. For
some functions, inserts and covers are
supplied as a unit (complete assembly);
e.g. the CVU-**-EFP1 (proportional
throttle) shown on page 93.

Drilled holes in the manifold connect
insert main ports A and B to other
cartridges or to the operating hydraulic
system. Similarly, drilled control lines in
the manifold interconnect control ports
X, Z1, and Z, as desired, see pages 131
and 133 for port locations to 1ISO 7368.
Drain port Y is always connected directly
to the reservoir.

+ Sizes 16 to 63. For sizes 80 and 100,
see page 115.

Three different spring rates provide a
selection of insert poppet cracking
pressures.

The control cover can also contain a
manual adjustment for limiting poppet lift
and flow rate. Provision is made for the
fitting of various orifices to optimize or
tune cartridge valve response in relation
to that of the complete hydraulic system.
Some covers have an ISO 4401 size 03
or size 05 (ANSI/B93.7M-D03 or D0O5)
interface for integrally mounting a pilot
directional, or pressure, control valve,
(optional inch or metric thread mounting
bolts). Control functions can be
expanded by adding control modules
between the pilot valve and the cover.

Typical single cartridge arrangements
are symbolized on the following pages.
Your Vickers representative can
illustrate various grouped arrangements.
Grouping cartridge assemblies for
control by one or more common pilot
valves can provide directional, check,
pressure and/or flow restrictor functions
for flow rates up to 5500 L/min

(1450 USgpm) per cartridge.

Functions

Cartridge valves for directional and
check functions are essentially
hydraulically piloted check valves.
Cartridge relief valves feature manual
pressure setting adjustment.
Additionally, venting and remote piloting
are possible. Alternative arrangements
include electrical selection of pressure
or venting, and of dual pressure settings
and venting, via a pilot valve mounted to
the cartridge cover. Electrohydraulic
proportional control of pressure is also
available.

Relief valve arrangements described in
this catalog can be built into system
manifold assemblies in combination with
directional flow regulating and pressure
reducing functions in cartridge form.

The basic pressure reducing cartridge
arrangement features manual
adjustment of reduced pressure, plus a
pilot port for optional remote control.
Options include electrical selection of
high and low pressures, and
electrohydraulic proportional control of
reduced pressure.

CVCS-**-C
Cover
> K 21
Y
x} Z } AP Y
=] AP
| BTy CVI**D10 B(T
| — Insert Spring
| />
[ A(P) Poppet

Figure 2

Orifice

?@ﬂﬁ
p — %

Sleeve

A(P)
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Poppet Area Ratios

A cartridge valve is simply a two-port
valve that blocks flow, allows free flow,
or modulates flow or pressure.

A basic cartridge valve insert, Figure 3,
consists of a sleeve, spring, and poppet.
The insert has three areas, identified as
Ap, Ag and App , that affect the opening
or closing of the valve poppet relative to
the seat in the sleeve. The A-port area is
the circular area defined by the seat
diameter. The B-port area is the annular
area between the seat and the outside
diameter of the poppet. Area AP is the
circular area defined by the diameter of
the poppet. Pressure on the AP area,
plus the spring force, holds the poppet
against the seat.

Pressure on the A and Ag areas tends
to lift the poppet off the seat, allowing
flow through the valve.

A = Main port

B = Main port

AP = Spring chamber

A, = Effective area of port A

Ap = Effective area of port B (annular)
App = Area related to poppet diameter

The valve opens and closes in
accordance with the force balance
formula:

(Pap XApp)+Fs—(PaxAp)—(Pg XAp)—
F

................... Valve opens
.................. Valve closes
Where:
Fs =
Ff =

Spring force
Flow force

Poppet

Referring to a 1:1.6 poppet area ratio

(Aa:Aap), Figure 4, the poppet will
remain closed, thereby blocking flow
between ports A and B as long as
pressure in area App, plus the spring
force, exceeds pressure on either area
Ap, annulus Ag, or their combined effect.
Flow force (F¢) plays a role when the
valve is open, but will not be covered in
this catalog.

A

Graphic Symbol

Spool area ratio
AA:AAP =116

N
Sleeve/
Q B Port
A Port
\
\
‘ Area App
} Figure 4
7 AP
——— Port“B”
— Port “A”
T Area Ap
Annular
area Ag
';s
; Pap X Aap
PB X AB
f %
PA X AA
Figure 3
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Vickers range of cartridge valves
includes five operating area ratios:

® 1:2 area ratio, where App is 2 x the
A-port area, and ports A and B areas
are equal. This valve is used primarily
for directional control.

® 1:1.6 area ratio, where App is 1.6 X
the A-port area. This valve is used
primarily for directional control.

® 1:1.05 area ratio, where App is 1.05 x
A-port area. This valve is used for
directional control or pressure control.

® 1:1.1 area ratio, where App is 1.1 X
A-port area. This valve is used for
directional control or pressure control.

® 1:1 area ratio, where App equals the
A-port area and the B-port area is
zero. This valve is used for pressure
control.

Area ratio
AA:AAP =11
I I

I
T
I
[
e

fa —}

Do
Z.

Area ratio

AA:AA
Il

p=1:1.05

Area ratio

AA:AAP

Area ratio

=116

) i i ) AP | AP | AP | AP
Figure 5 shows area ratio relationships, |/ =1/ | / | /
associated hydraulic symbols, and B
related model codes. The 1:1.1 area — B — B — B
ratio is not shown, but is similar to the A A %A %A
116 Model: Model: Model: Model:

. i . CVI-**D10 CVI-**D105 CVI-**D16 CVI-**-D20

The reducer insert, Figure 6, differs from
other inserts in that it has a spool type I I T
valving mechanism, rather than poppet e 1 N

. I - T T
type, and has an integral check valve to I H H H 0o
relieve surge pressures in the reduced I M
pressure A (load) port. The reducer t; = =
insert is normally closed, i.e. the spool
tends to widen the hole opening in the 1:1 with 1:1.05 1:1.6
sleeve with increased load pressure at fixed orifice with orifice with damping
port A. Flow is always from port B to | |
port A. ‘ ‘ }
Unlike most reducing valves, pilot >3< - B A B B
pressure is obtained from high-pressure V ?
port B rather than from reduced- A A A
pressure port A, thus providing Model Model Model
significantly more flow capacity. CVI-*-C10F CVI-**-D105V CVI-*-R16

Figure 5
i % CVCS-**-X i @T
Cover
X Z1 |AP [y X'z _|lap Ty
‘ {Jy ] | , r C L
B(@_Ej E] CVI-**X2 B(P1) @4 L AP2) Pressure 2 z
Insert CoT ‘ port B

~

[ A(P2)

Symbols as used in this catalog

Figure 6

Symbol showing circuitry of
normally-closed reducer insert

Load port A
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Applications, Ratings and Characteristics

Applications

Cartridge valves are generally used in
medium to high pressure hydraulic
systems, where flows may be greater
than 150 L/min (40 USgpm), to provide
power transmission and motion control
in a wide variety of applications.

® Presses

Plastics molding machines

Die casting machines

Shears and balers

Machine tools and metal forming

machinery

o Steel mill machinery and other
primary metal processing equipment

® Mobile vehicles

® Marine

Response Time

Response time is generally faster than
that of large spool type valves which
have to clear their overlap before flow
starts. With cartridge valves, flow starts
as soon as the poppet starts to lift off the
seat in the cartridge sleeve. A typical
DG4V-3(S) solenoid operated pilot valve
starts to pass pilot flow about 10 ms
after it is energized. Full opening time of
the cartridge valve depends on the
operating pressure and the control
orifice size used. Sizing of control
orifices is key to tuning the relative
response of each cartridge unit. A guide
to orifice sizing is on page 126.

Temperature Limits

—20°C (-4°F)
+70°C (+158°F)

Ambient min. . ..
Ambient max. ..

Fluid temperatures:

Petroleum oil | Water-containing
Min. | —20°C(-4°F) | +10°C (+50°F)
Max. | +80°C +54°C (+129°F)
(+176°F)
Viscosity

The extreme viscosity range is from 500
to 5 ¢St (2270 to 42 SUS) but the
recommended running range is from 54
to 13 ¢St (245 to 70 SUS). For further
information about fluids see leaflet
B-920 or 694.

Fluids and Seals
Sizes 16 to 63

All seals are Buna-N. Water glycol,
water-in-oil emulsion fluids and
petroleum oil may be used with these
standard seals.

The use of synthetic fire-resistant fluids
requires a valve with special seals. Add
prefix “F3” to the model code when
phosphate ester type fluids or their
blends are to be used. Alkyl-based or
chlorinated hydrocarbon fluids are not to
be used.

Sizes 80 and 100

Fluorocarbon seals (F3) are standard.
These are compatible with water glycol,
water-in-oil emulsion fluids, petroleum oil
and synthetic fire-resistant fluids.
Alkyl-based or chlorinated hydrocarbon
fluids are not to be used.

All Sizes

Cartridges may be used up to 70 bar
(1000 psi) with high water base (5/95)
fluids. For higher pressures, consult
your Vickers representative. Contact
your fluid supplier for seal
recommendations. For additional
information, request catalog 694.

Solenoid Orientation

Where pilot valves are shown in this
catalog, solenoid identification is
according to the US ANSI B93.9
standard requiring solenoid “a” be
energized to connect port “P” to port “A”
and/or solenoid “b” to connect “P” to “B”,
independent of solenoid location. Refer
to applicable pilot valve catalog for
further options and details (see

page 19).

Mounting Attitude

Unrestricted for cartridges. Good
practice suggests that detented pilot
valves, e.g. DG4V-3(S)-2N models, be
mounted so that their longitudinal axis is
horizontal.

Ratings

See chart below.

Nominal flow rate at 5 bar (72 psi)
pressure drop for insert types:

C10F, D10, D105V for sizes 06-10
(NG16-40)

D11 for sizes 11 and 12 (NG50 and 63)
D16 for sizes 13 and 14 (NG80 and 100)

Nominal size A Flow Maximum operating
ISO 7368 (DIN 24342) L/min USgpm pressure

06 (NG16) (approx. 5/g”) 230 60

08 (NG25) (approx. 1) 550 145

09 (NG32) (approx. 11/,") 900 238

10 (NGA40) (approx. 19/15") 1200 317 350 bar

11 (NG50) (approx. 2") 1700 449 (5000 psi)

12 (NG63) (approx. 21/,") 2800 740

13 (NG80) (approx. 3") 3500 925

14 (NG100) (approx. 4”) 5500 1450

A Nominal size relates to drilled hole (port size) in manifold that connects one

cartridge to another.

16



Orifices

Throughout this catalog, graphical
symbols are used to describe the
function of the cartridge cover and
inserts. By changing orifice sizes or
adding or deleting them, a cartridge can
be fine tuned to achieve desired
machine operation. Figure 7 shows a
sample graphical symbol with orifices
described. Standard orifice sizes and
optional orifice kits are shown on
pages 124 and 125.

, A B
SR
Pl |T

)
P A B T
¢ ®
@ X
X 71| Z Y

><  Standard
(factory-fitted) B
orifice

O Tapped port
for installation of
optional orifice

& Plugged port
Figure 7

The “metric” versions, type CVC(S)-**-*
(or *5) have metric threads for pilot
valve mounting bolts and orifice/closure
plugs, with BSPF gage ports if
applicable.

Leakage

Excepting pressure reducing and
unloader cartridge inserts, which have
spool type construction, inserts are
designed with a positive-seating poppet
mechanism. Therefore, there is virtually
no leakage between ports A and B when
the poppet is held in the closed position
(Figure 2, page 13). However, leakage
can pass through the diametral
clearance between area AP and port B.

Leakage should be considered when
designing circuits; see graph for
maximum leakages. Proper orientation
of the cartridge and pilots can yield very
low internal leakage in systems.

Metric (Inch) Design

Dual dimensioning is used throughout
this catalog.

Inserts (CVI) are universal in design.

Optional varations in covers cater for
regional preferences for either inch/SAE
or metric/BSPF thread combinations for
pilot valve mounting bolts tappings,
gage ports and orifice/blanking plugs.

Typically:

Covers type CVC(S)-**-*1 (or *2) have
UNC/UNF threads for pilot valve
mounting bolts and orifice/closure plugs,
with SAE gage ports if applicable.

Maximum Internal Leakages
Fluid viscosity 36 cSt (168 SUS)

Data for sizes 80 and 100 on request.

in3/min  cm3/min
257 400 CVI-63
350
20 CVI-50
o 300
©
o 154 250
g
< 200
(5} 10 CVI-40
- 150 CVI-32
= CQVI-25
100 — CVI-16
> ///
50 ~
==
0-

0 50 100 150 200 250 300 350 bar

0 1000 2000 3000 4000 5000 psi

Pressure
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Filtration Requirements

Essential information on the correct
methods for treating hydraulic fluid is
included in the Vickers publication 561
or 9132 “Vickers Guide to Systemic
Contamination Control”, available from
your local Vickers distributor or by
contacting Vickers.

Recommendations on filtration and the
selection of products to control fluid

condition are included in Vickers
publication 561 or 9132.

Recommended cleanliness levels using
petroleum oil under common conditions
are based on the highest fluid pressure
levels in the system.

In referencing the table below, the
shaded areas highlight the

recommended cleanliness level for
cartridge valves and proportional
throttles.

Fluids other than petroleum, severe
service cycles or temperature extremes
are cause for adjustment of these
cleanliness codes. See Vickers
publication 561 or 9132 for exact details.

Product System Pressure Level

<140 bar (2000 psi) 140-210 bar (2000-3000 psi) >210 bar (3000 psi)

Fixed Gear Pumps 20/18/15 19/17/15 18/16/13
Fixed Vane Pumps 20/18/15 19/17/14 18/16/13
Fixed Piston Pumps 19/17/15 18/16/14 17/15/13
Variable Vane Pumps 19/17/15 18/16/14 17/15/13
Variable Piston Pumps 18/16/14 17/15/13 16/14/12
Directional (solenoid) Valves 20/18/15 19/17/14
Pressure (modulating) Valves 19/17/14 19/17/14
Flow Controls (standard) 19/17/14 19/17/14
Check Valves 20/18/15 20/18/15
Cartridge Valves 20/18/15 19/17/14
Screw-in Valves 18/16/13 17/15/12
Prefill Valves 20/18/15 19/17/14
Load-sensing Directional Valves 18/16/14 17/15/13
Hydraulic Remote Controls 18/16/13 17/15/12
Proportional Directional (throttle) Valves 18/16/13 17/15/12*
Proportional Pressure Controls 18/16/13 17/15/12*
Proportional Cartridge Valves 18/16/13 17/15/12*
Proportional Screw-in Valves 18/16/13 17/15/12
Servo Valves 16/14/11 15/13/10*
Cylinders 20/18/15 20/18/15 20/18/15
Vane Motors 20/18/15 19/17/14 18/16/13
Axial Piston Motors 19/17/14 18/16/13 17/15/12
Gear Motors 21/19/17 20/18/15 19/17/14
Radial Piston Motors 20/18/14 19/17/13 18/16/13
Swashplate Design Motors 18/16/14 17/15/13 16/14/12*
Hydrostatic Transmissions (in-loop fluid) 17/15/13 16/14/12* 16/14/11*
Ball Bearing Systems 15/13/11* 15/13/11* 15/13/11*
Roller Bearing Systems 16/14/12* 16/14/12* 16/14/12*
Journal Bearings (high speed) 17/15/13 17/15/13 17/15/13
Journal Bearings (low speed) 18/16/14 18/16/14 18/16/14
General Industrial Gearboxes 17/15/13 17/15/13 17/15/13

* Requires precise sampling practices to verify cleanliness levels.
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Check, Directional and Flow Restrictor Functions
Sizes 16 to 63 (For sizes 80 and 100 see pages 115-118)

General Information

Cartridge valves for directional and
check functions are essentially
hydraulically piloted check valves.
Control options include single or multiple
pilot arrangements, flow restrictors, and
solenoid controlled, pilot operated
directional control. Grouping cartridge
assemblies (selected individually
according to flow requirements) for
control by one or more common pilot
valves can provide directional, check
and/or flow restrictor functions for
normal flow rates up to 2800 L/min
(740 USgpm) per cartridge.

Typical single cartridge arrangements are
symbolized on the following pages, and
your Vickers representative can illustrate
various grouped arrangements. Basic
poppets are illustrated. Others provide
flow restrictions between ports A and B
and internal pilot orificing between port A
and spring chamber AP. Poppets can be
combined with different springs to provide
three different cracking pressures.
Standard combinations are shown in the
inserts model code on page 31.

Pressure Ratings

Maximum pressure allowable at ports A
and B is 350 bar (5000 psi) for all
cartridges.

Minimum pressure is 0,3 to 5 bar (4.4 to
72 psi), dependent on the poppet/spring
combination. See inserts model code on
page 31.

The maximum pressure limit at pilot
ports X, Z;, Z, and AP and pilot valve
interface ports P, T, A and B is generally
350 bar (5000 psi), dependent on the
limit of any associated pilot valve or
module.

Pilot port Y maximum pressure limit is also
350 bar (5000 psi). However, port Y is
normally used as the pilot drain port, when
it should be connected directly to the
reservoir. In many functions any pressure
at port Y is additive to the set opening/
cracking pressure of the cartridge.

Remote Pilot Operated
Functions

Remote piloted arrangements (pilot not
integrally mounted on cartridge cover)

require the application of pilot flows and
pressures appropriate to the application

Solenoid Operated,

Arrangements

appropriate Vickers catalog:
Size 03 pilot valves

and within the limits of any associated DG4V-3(S) .......... GB-C-2015

pilot valves and modules, whichever Size 05 pilot valves

have the lower limits. DG4V-5 ............. GB-C-2281
DG4S4-01, 50 design . 671

See pilot operated check valve DG4S4-01, 60 design . GB-C-2129

information, page 20. DG4S4-01, “Soft shift” . 615

Pilot Control Modules

Details of CVG***-3 pilot control modules
are shown on pages 120-123.

Flow Ratings

Hydraulically Piloted

For full technical data of pilot valves see

Nominal Nominal flow at Nominal flow at
size Ap =1 bar (14.5 psi) Ap =5 bar (72 psi)
ISO 7368 (DIN 24342) L/min USgpm L/min USgpm
06 (NG16) 90 24 230 60

08 (NG25) 210 55 550 145

09 (NG32) 425 112 900 238

10 (NG40) 650 172 1200 317

11 (NG50) 900 238 1700 449

12 (NG63) 1200 330 2800 740

Index to Functional Descriptions on Following
Pages

Basic check valve using type N cover
Direct-acting check valve using type B cover
Pilot operated check valve
2-way, 2-position, bi-directional control
2-way, 2-position, uni-directional control
Damping function
Pilot shuttle control . . . ... .
Adjustable stroke limiter; bi-directional control
Adjustable stroke limiter; uni-directional control .. .......................

Solenoid controlled, pilot operated models
2-way, 2-position; single- and double-solenoid control; sizes 16 t0 40 .. . ...

2-way, 2-position; single- and double-solenoid control; sizes 50 and 63 ... .
Shuttle type 1 (cover types W11/W13)
Shuttle type 3 (cover types W31/W33)
Dual check (cover types DC1/DC3)
Adjustable stroke limiter; bi-directional control
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Check Valve Functions

Basic Check Valve: Sizes 16 to 63
The standard directional cover (model

code letter N), contains a pilot pressure CVC(S)-**N
passage with an orifice to control the ’ Cover
poppet’s opening and closing rate. X‘ | AP
When used with insert model D16 (1:1.6 B ‘ gx::g%g or N
area ratio poppet), or model D20 (1:2 Y& Insert NI
area ratio poppet), the combined cover 4\ Iy
and insert, Figure 8, becomes a check X B H I
valve. Port X in the cover is connected !
to port B in the insert. This allows free
flow from insert port A to port B while
blocking flow from B to A. A
\
Basic poppet
Ap:App = 1:1.6 Or
Figure 8 ApApp = 1:2
Direct Acting Check: Sizes 16 to 40
The type DC16 insert is used with the CVCS-**
type B cover to provide a direct check T—T T Cover
function, Figure 9. The free flow -
direction is A to B. Flow in the opposite i Icr:l\slle-rt DC16 §

direction (B to A) is prevented by
connecting port B to the full poppet area
App, Via drilled holes on the poppet,
whereby any pressure at port B assists
the spring in holding the poppet hard on
to its seat.

Figure 9

— |

Basic poppet
AA:AAP =116

Pilot Operated Check Valve (Pilot
Open): Sizes 16 to 40

A model PC cover can be combined with
a model D16 insert to form a pilot
operated check valve (Figure 10). Pilot
pressure at Z; vents spring chamber AP
to Y, permitting flow from B to A. Flow
from A to B is independent of pilot
pressure.

With port B connected to the system
load, pilot pressure at Z; must be at
least 30% of load pressure, the latter
including any intensification that may
occur such as when controlling
double-acting cylinders. Port Y is
normally connected to a drain line.

.‘ CVCS-**-PC

Figure 10

Y

Cover

CVI-**D16
Insert

AP

2 i

Basic poppet
AA:AAP =116
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Directional Valve Functions

2-Way, 2-Position Function:

Sizes 16 to 40 ,7 CVCS-*+
Using a model N cover with a D16 < Cover

insert, Figure 11, can provide directional \
control of flow from insert port A to B or \ CVI-**-D16 ]
from B to A. Pressurizing port X from a Insert I \

- . X 7 1
remote source will block flow from insert ‘w\?u o
port A and B. With X connected to B, g WA
system flow is from A to B. Flow will be Iy

from B to A if X is connected to tank
orA.

Area ratio

Figure 11 ApApp =1:1.6

2-Way, 2-Position Function (With
Internal Pilot): Sizes 16 to 40 CVCS-**-

A model N cover is used with a D105 K Cover

insert (1:1.05 area ratio) which can be X ‘ AP

supplied with an orifice in the poppet. N

See Figure 12. This configuration is B CVI-**-D105V X RN

.

used to open A to B or block A to B. '--' Insert

D105 poppets cannot be used for flow
from B to A.

The orifice avoids the need to machine a
connecting hole in the manifold to port
A. To obtain a D105 insert with an orifice
in the poppet (i.e. D105V), the orifice
size must be specified at the end of the
insert model number.

Area ratio
AA:AAP =1:1.05

Figure 12




Damping Function: Sizes 16 to 63
Sizes 16 to 40:
Damping can be achieved with a model

Sizes 16 to 40

: . : CVCS-**
R16 insert (area ratio 1:1.6), see Figure B Cover \
13. The poppet has a skirt with a X AP
damping notch which helps smooth } =
shifting (reduces gain) of the poppet. B ICVl-*t*-R16 [
nser
R16 inserts may be used with any check ‘XY
or directional function where a D16
insert is ordinarily used. Sizes 50 and 63
Sizes 50 and 63: CVC(S)-**-N
As above but using a model R insert I Cove(r )
(area ratio 1:2). Use the R also for any X | AP
check or directional function where a \ CVI-*% Area ratio
D20 insert is ordinarily used. B | Insert Sizes 16 to 40: Ap:Axp = 1:1.6
\Y Sizes 50 and 63: Ax:Aap = 1:2
Figure 13
Pilot Shuttle Control: Sizes 16 to 40 _
The shuttle function is obtained with a d}«a? CVCS-**\\
model W cover and D16 insert (Figure >w Cover
14). The shuttle directs the higher of the X Z; |APZ;
pressures at the X and Z; ports to the \ -
spring area (AP) of the insert poppet to B Icr:l\slle-rt D16

close it. The Z, port can be used as a
convenience to operate another
cartridge simultaneously.

Y

Figure 14

Area ratio
AA:AAP =1:1.6
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Pilot Operated Directional Valves

Sizes 16 to 40

Covers are available with mounting
interfaces for pilot valves. These pilots
are typically the DG4V-3(S) solenoid
operated directional valve that mounts to
the ISO 4401, size 03
(ANSI/B93.7M-D03) interface. Manually
operated DG17V-3, pilot operated
DG3V-3, or air operated DG18V-3 pilots
are also applicable. The Vickers soft
shift pilot valves DG4V-3S-****2%*
(catalog 614 can also be used to
achieve smooth opening and closing.

The model identification for size 03 pilot
valve interface options is:

D1 for North American formats, i.e.
UNC/UNF threads

D3 for European formats, i.e. metric
threads

Single or dual solenoid pilots are
applicable (Figure 15), depending on
circuit requirements. The spool center
condition of the solenoid pilots also
depends on the circuit function desired.

Ports Z, and Z, are for remote control of
additional cartridges.That is, for D1/D3
covers, Z; is connected to pilot port A.
The X port is the pilot pressure port. The
Y port should always go directly to the
reservoirr.

The insert used can be either the model
D16 (1:1.6 area ratio poppet), or model
D20 (1:2 area ratio poppet).

Dual Solenoid Control: Sizes 16 to 40
3-position, spring centered pilot valve

Single Solenoid Control: Sizes 16 to 40
2-position, spring offset pilot valve

Note that the circuitry (i.e. flow
ALB DG4V-3(S)-*C o ; b A DG4V-3(S)-*A
b M7 a Pilot valve path and orlflce_loca_tlon_s) of Y| ﬁw Pilot valve
— P T these 16 to 40 sizes is different 1P| T
PL A B T from that of sizes 50 and 63 Pl_A Bl T
% CVCS-*D1/D3 shown on the next page. d;% CVCS-*-D1/D3
T Cover T Cover
X2z -1 2, Xz, L1z, ¥
AP, | AP, AP{ AP
| CVI-**-D16 or | CVI-**-D16 or
B cvI=D20 B cvi-+D20
(’ Insert %(’ Insert
A A
DG4V-3(S)-C
Pilot valve
(Dual solenoid)
CVCS-**-D1/D3
Cover
%J i
IE—.
Zy Il Z3
B H H CVI-**-D16 or
Il CVI-**-D20
Insert
A
T
Area ratio
Ap:App = 1:1.6 Or
AA:AAP =12
Figure 15
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Sizes 50 and 63

For these sizes the pilots are typically
the DGA4V-5 solenoid operated
directional valve that mounts to the ISO
4401, size 05 (ANSI/B93.7M-D05)
interface.

The model identification for size 05 pilot
valve interface options is:

D2 for North American formats, i.e.
UNC/UNF threads

D5 for European formats, i.e. metric
threads

The insert used is the model D20 with a
1:2 area ratio poppet.

Single or dual solenoid pilots are
applicable (Figure 16), depending on
circuit requirements. The spool center
condition of the solenoid pilots also
depends on the circuit function desired.

Ports Z1 and Z, are for remote control of
additional cartridges.That is, for D2/D5
covers, Z; is connected to pilot port A.
The X port is the pilot pressure port. The
Y port should always go directly to the
reservoirr.

Dual Solenoid Control: Sizes 50 and 63
3-position, spring centered pilot valve

oA B A
Pl [T
Pl YA BT
CVC-**-D2/D5

T Cover
APZ1 Y

\
B CVI-**D20

v‘(’ Insert

A

DG4V-5-*C
Pilot valve

X Z,

Figure 16

Single Solenoid Control: Sizes 50 and 63
2-position, spring offset pilot valve
path and orifice locations) of

A
b (sft
these 50 and 63 sizes is — PT

different from that of sizes 16 to P 1A BT
40 shown on the previous page.

Note that the circuitry (i.e. flow DG4V-5-*A

Pilot valve

CVC-**-D2/D5
> Cover

B CVI-**-D20
Insert

DG4V-5-C
Pilot valve
(Dual solenoid)

CVC-**-D2/D5
Cover

CVI-**-D20
Insert

Area ratio
AA:AAP =1:2
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Pilot Operated Directional Valves with Shuttle Function

General Information

The shuttle function in combination with
a solenoid operated pilot valve is

4401, size 03 (ANSI/B93.7M-D03)
interface. There are two functional cover
types, W11/W13 and W31/W33, that are
applied with a model DG4V-3(S) pilot

The insert used can be either the model
D16 (1:1.6 area ratio poppet), or model
D20 (1:2 area ratio poppet).

available in cartridge sizes 16 through valve.
40. In each cartridge size, the pilot valve
is the DG4V-3(S) that mounts to the ISO
Shuttle Type 1 (W11/W13 Cover):
Sizes 16 to 40
With the solenoid de-energized, Figure
17, the cartridge is shut by the higher of
the pressures at X or Z;. Pilot port Z,
can be used to pilot a second cartridge
simultaneously.
b < ﬁw DG4V-3(S)-*A
A Pilot valve
— T, N
B A Bl T
% N CVCS-**-W11/W13
B ¢ Cover 4 >
X Zy IAPZ, Y I
| CVI-**-D16 or « KﬁH 7
| B CVI-**-D20 T
V(’ Insert T Z1
A
Area ratio
. Ap:App = 1:1.6 Or — |
Figure 17 ApAnp = 12
Shuttle Type 3 (W31/W33 Cover):
Sizes 16 to 40
The function of the W31/W33 cover,
Figure 18, is to provide a
non-reverse-flow check, thereby
eliminating the need for a separate back
flow check. Flow is either blocked or
allowed from port B to port A. Flow from A e
port A to port B is always blocked. The Pc[ZT}%A DG4V-3(S)-*A
application would have pump flow going JP|T) Pilot valve
into port B, port A connected to the Pl A Bl T
actuator and control port X connected to K CVCS-**\W31/W33
port A. Cg % — Cover / .
X zy |AP Y I %
| CVI-**-D16 or ]
B CVI-*-D20 | |
v‘( Insert X ol Y
A
Area ratio
. Ap:App = 1:1.6 Or E—
Figure 18 ApApp = 1:2
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Dual Check (DC1/DC3 Cover):
Sizes 16 to 40

The DC1/DC3 cover, Figure 19,
provides parallel check functions in pilot
control ports X and Z;. The higher of
these two pressures is then available at
pilot port P to close the insert via the
size 03 solenoid operated valve. A
second cartridge can be operated
simultaneously from pilot port Z,.

The DC1/DC3 cover is similar to the
type W11/W13 cover but, whereas there
is an open transient condition in the
shuttle function (type W11/W13), the
DC1/DC3 design uses two check valves
to ensure that no transient loss of
pressure in port P can occur during pilot
pressure change-over between ports X
and Z,. This feature is of benefit in any
application where there must be
absolutely no risk of the cartridge even
momentarily opening during pilot
pressure changeover.

A |B

B IXTHI™ ‘
1A B] T

jalih]

J@ KK

X Z; |APZ,Y
\

5

Figure 19

Compound section
to illustrate function

DG4V-3(S)-*A
Pilot valve

CVCS-*+-DC1/ X
DC3 Cover

CVI-**-D16 or
CVI-**-D20
Insert

Basic poppet
Ap:App = 1:1.6 Or
AA:AAP =12
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Stroke Limiter Control Functions

General Information

Flow control is by means of a standard
cover with a stroke adjuster which limits
the stroke of any of the inserts and
thereby limits the flow.

Size 16 to 40

The R16 insert (1:1.6 area ratio) has a
notch for a fine metering (reduced gain)
flow control function.

Sizes 50 and 63

The R insert (1:2 area ratio) has a notch
for a fine metering (reduced gain) flow
control function. The F insert (area ratio
1:2) has a larger notch for more coarse
metering (high gain) flow control
function.

The A insert stroke adjuster cover is
available with three types of adjusters,
micrometer (M), micrometer with keylock
(K) or standard square end screw with
hex. locknut (W).

Adjustable Stroke Limiter and
Directional Functions: Sizes 16 to 63

The adjustable limiting of the insert
poppet opening restricts flow in both
directions (A to B and B to A). Control is

Sizes 16 to 40

CVCS-**-A
Cover

X AP

B —
from pilot port X. See Figure 20. — CVI-**-R16 707
‘\ <A> Insert _
Sizes 50 and 63 X % LL f%
— CVC(S) A A
N 1 cover B sl
X AP
\
B CVI-**F or
‘\‘? CVI-**+ A
Insert L
Figure 20
Adjustable Stroke Limiter and Check ) .
Functions: Sizes 16 to 63 Sizes 16 to 40 / \
The adjustable poppet lift limiter restricts I o8 CVCS-**-A : !
flow from A to B. The check function X AP Cover ; ;
prevents flow from B to A. The X pilot ‘ |
port of the cover is connected to the B B CVI-*-R16
port of the insert. See Figure 21. ﬂ?ﬂ Insert
Sizes 50 and 63
S o CVC(S)-**-A
X AP Cover
\ |
Bl CVI-**-F or
4\% CVI-*+
Insert
Figure 21
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Adjustable Stroke Limiter and Pilot
(Directional) Function: Sizes 16 to 40

Stroke limiters are available with an 1ISO
4401, size 03 (ANSI/B93.7M-D03)
interface for mounting a single-solenoid
controlled DG4V-3(S) pilot valve.

These type A1/A3 covers are supplied
configured for a “normally open”
function, i.e. the insert poppet is vented
when the solenoid of the pilot valve is
de-energized (with pilot pressure
applied to port X).

The opposite, “normally closed” (NC)
function, can be obtained by
interchanging the orifice and plug in
ports AP;/AP, With this arrangement,
the insert poppet is “normally closed”
(NC) and is open when the solenoid of
the pilot valve is energized (with pilot
pressure applied to port X).

Normally Open Function

A

b AllB
XM

-

SP[[T
A B

v

LY

X2zl | ZpY
APiL | AP,
L

5

B

DG4V-3(S)-*A Eﬂ

Pilot valve

CVCS-**-A1/A3

Cover as supplied

CVI-**-R16
Insert

Normally Closed Function

B I

1Py
Al B

v

<

Xzl | ZpY
APLL | AP,

T

Figure 22

B

DG4V-3(S)-*A
Pilot valve

CVCS-**-A1/A3
Cover

CVI-**-R16
Insert
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Model Codes - Check, Directional and Flow Restrictor

Functions - Sizes 16 to 40

CVCS Covers DIN 24342. This includes port usage
changes to the D*, PC, W and W1*
functions from prior published

information for cover types “CVC.”

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368 and

Metric Models
Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-)CVCS - * - %% () - B 2 9 () -1* - (NC) (- *¥)

O E LhEahdE

Non-Metric Models
UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3-) CVCS - *#* - %% (¥) - S 2 () - 1* - (NC) (- *¥)

b d hhbdbd&

For availability of covers by size and
function see page 4. All features must
be specified when ordering; those in
brackets () are optional or apply only to
specific models.

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Mounting bolt tappings for pilot
valve

For size 03 pilot valve, applicable to

types A*, D*, DC*, W1*, W3*:

1 - Inch threads

@l Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

Model 3 - Metric threads
CVCS - Cartridge valve cover to (6] Plugs and orifice threads
1ISO 7368

B -G (BSPF) threads for closure plugs;
metric plugs for orifices

S -SAE threads for closure plugs; UNF
threads for orifices

Nominal size to ISO 7368
(DIN 24342)

Normal function

NC = Normally closed
Blank=Normally open

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)

Seals
2 -Inch O-ring seals to ISO 3601

Mounting bolts

9 - Metric mounting bolts supplied

[4] Function

A - Stroke adjuster (flow restrictor)
A* - Stroke adjuster with mounting face

for size 03 pilot valve
B - Blanking cover
D*- Standard directional with mounting For all model types A, A* only

(9] Adjuster mechanism

face for size 03 pilot valve For all sizes
DC*- Two check valves with mounting W - Wrench adjustment with hex
face for size 03 pilot valve locknut
N - Basic For sizes 16, 25, 32 only
PC - Pilot operated check K - Micrometer adjuster with keylock
W - Pilot shuttle (ports X and Z,) M- Micrometer adjuster without lock

W1*- As type W with mounting face for
size 03 pilot valve

W3*- Pilot shuttle (ports X and B) with
mounting face for size 03 pilot valve

* Code for optional threads, see .

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see [13. Repeat as necessary for
further non-standard requirements.

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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Model Codes - Check, Directional and Flow Restrictor
Functions - Sizes 50 and 63

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368
and DIN 24342.

Metric Models

For availability of covers by size and
function see page 4. All features must
be specified when ordering; those in
brackets () are optional or apply only to
specific models.

Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-) CVCS - ** -

*kk (*) -B 2 (_*) - 1* - (NC) (_*** **)

HEERGTTE

Non-Metric Models

UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3-) CVCS - ** -

*kk (*) -S 2 (_*) - 1* -(NC) (_*** **)

b0 hdbohdd

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVCS - Cartridge valve cover to

ISO 7368, A-S2 and N-S2
options only

Different pilot port usage and
pilot port orientation to CVCS,
A-B2, D2-S2, D5-B2 and N-B2
options only

CVC -

Nominal size to ISO 7368
(DIN 24342)

50 - 11 (NG50)
63 - 12 (NG63)

[4] Function

A -
D*-

Stroke adjuster (flow restrictor)
Standard directional with mounting
face for size 05 pilot valve

N - Basic

* Code for optional threads, see .

Mounting bolt tappings for pilot
valve

For size 05 pilot valve, applicable to

type D*only:

2 - Inch threads

5 - Metric threads

(6] Plugs and orifice threads

B -G (BSPF) threads for closure plugs;
metric plugs for orifices

S -SAE threads for closure plugs; UNF
threads for orifices

Seals
2 -Inch O-ring seals to ISO 3601

Adjuster mechanism

For model type A only
W - Wrench adjustment with hex
locknut

(9] Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

@l Normal function

NC =
Blank=

Normally closed
Normally open

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see Repeat as necessary for
further non-standard requirements.

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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Model Codes - Check, Directional and Flow Restrictor
Functions - Sizes 16 to 63

CVl Inserts

For availability of inserts by size and
function see page 5. All features must
be specified when ordering; those in
brackets () are optional.

(F3_) CV' _ k% _ kkkk ok _ k% (_**)

LEahd

Seal Material Cracking pressure, bar (psi (6] Design number, 1* & 4* series
agp p 9
F3 - Special seals. See “Fluids and FQV flow direction Ato B Subject to change. Installation
Seals” on page 16. Sizes 16 to 40 dimensions unchanged for design
Omit for standard seals. Spring Insert code numbers 10 to 19 and 40 to 49 inclusive.
code D10 D105(V) Tables show availability by current
Model design number according to function and
CVI - Cartridge valve insert L 0,31 (4.5) 0,33 (4.8) size.
M 1,55 (22.5) 1,65 (24)
Sizes 16 to 40
Nominal size to ISO 7368 H 3.1 (45) 3.3 (48)
(DIN 24342) Spring Insert code D10 40 design
16 - 06 (NG16) code D16,D20 R16 D105 40 design
25- 08 (NG25) DC16 D105V 40 design
32- 09 (NG32) D16 40 design
40 - 10 (NG40) L 0,5 (7.3) 0,6 (8.7) D20 10 design
50 - 11 (NG50) M 2,5(36.3) 3,0 (43.5) DC16 40 design
63- 12 (NG63) H 5,0 (73) 6,0 (87) R16 40 design
[4] Function Sizes 50 and 63 Sizes 50 and 63
Sizes 16 to 40 Spring Insert code D11 10 desi
o code D11 D20, F, R esign
D10 - 1:1ratio D20 10 design
D105 - 1:1.05 ratio F 10 design
; S . o L 0,31 (4) 0,5(7.3) .
D105V ;IiQOS ratio with variable orifice M 1.4 (20) 2.5 (36.3) R 10 design
. . H 2,7 (39) 5,0 (73)
D16- 1:1.6 I’.altIO Orifice size
D20 - 1:2ratio
DC16 - 1:1.6 ratio direct check Specify non-standard orifice size code,
R16 - 1:1.6 ratio with damping see tables on page 125.
Sizes 50 and 63 See page 124 for sizes of standard
orifices factory-fitted to function type
D11 -1:1.1 ratio D105V. Other orifice sizes can be fitted
D20- 1:2 ratio by special arrangement with your Vickers
F- 1:2 ratio, flow restrictor representative.

R - 1:2 ratio with damping
Note: A nameplate is supplied with each
insert for fixing to the cover to identify the
insert in use.
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Performance Data

Check, Directional and Flow Restrictor Functions

Unless otherwise stated, performances are based on petroleum oil at 36 ¢St (168 SUS)
and at 50°C (122°F). For pressure drops at other viscosities, see page 127.

Pressure Drop/Flow Through Insert
(Flow from Port A to B)
@ = Rated flow point

CVI-16-C025; D10; D105; D105V

CVI-25-C025; D10; D105; D105V; OD105

psi  bar psi  bar
3007 5 3007 20
Q. o _ 15
€20 9 1° / £20
20 20
2 10 L 2 10 /
£10 / £ 10 -
0 5 0 5 /
- / _ /
0 0 100 200 300 400 L/min 0 0 200 400 600 800 1000 L/min
T T T T T T T T 1
0 25 50 75 100 USgpm 0 100 200 300 USgpm
Flow rate Flow rate
CVI-32-C025; D10; D105; D105V; OD105 CVI-40-C025; D10; D105; D105V; OD105
psi bar psi  bar
30077 9 3007 20
3 4 15 g - 15
£200 / £ 20 /
2 20
2 3 10
z 10 / 2 /
a 100 a 10
5 0 5
_ / | /
0 0 300 600 900 1200 1500 L/min 0 0 500 1000 1500 2000 L/min
T T T T 1 T T T T T T
0 100 200 300 400 USgpm 0 100 200 300 400 500 USgpm
Flow rate Flow rate
CVI-50-D11 CVI-63-D11
psi bar psi  bar
3007 20 3007 20
/
=% 15 %
$ 20 €204 1° /
20 0
§ 10 § 10
£ 10 / £ 10 /
o
0 ° P 0 5 Pl
0~ — 0~ —
0 600 1200 1800 24003000 L/min 0 1000 2000 3000 4000 5000 L/min
T T T T 1 T T T 1
0 200 400 600 800 USgpm 0 500 1000 1500USgpm
Flow rate Flow rate
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Pressure Drop/Flow Through Insert
(Flow from Port A to B)
@ = Rated flow point

CVI-16-D16; DC16; D20

CVI-25-D16; DC16; D20

psi bar psi bar
go 7 20 go 7 20
D20 /
820 4 1° 820 4 1° o2 / /
© ©
g0 10 20 10 /
g | ‘. "/ Di6;
a 10 D16; | a 10 DC16
0 5 / DC16 0 5
0~ = . 0~ .
0 100 200 300 400 L/min 0 200 400 600 800 1000 L/min
T T T T T T T T 1
0 25 50 75 100 USgpm 0 100 200 300 USgpm
Flow rate Flow rate
CVI-32-D16; DC16; D20 CVI-40-D16; DC16; D20
psi  bar psi  bar
3007 99 30 7 20
/ 0
a 15 =3 15
S 20 D20 © 20
e / H 02
% 4 =}
g 10 D16: é 10
a 10 5 DC16 | a éO - . D16 |
0 Pz DC16
0~ . 0~ ‘ .
0 300 600 900 12001500 L/min 0 500 1000 1500 2000 L/min
T T T T 1 I T T T T T
0 100 200 300 400 USgpm 0 100 200 300 400 500 USgpm
Flow rate Flow rate
CVI-50-D20 CVI-63-D20
psi bar psi  bar
30 7 99 307 20
0 0
g 1 15 o | 15
£20 / g 20 /
g0 / e 0 /
2 10 / 3 10
8 a /
a 10 & 10 T
0- . 0~ :
0 600 1200 1800 2400 3000L/min 0 1000 2000 3000 4000 5000 L/min
T T T T 1 T T T 1
0 200 400 600 800 USgpm 0 500 1000 1500USgpm
Flow rate Flow rate

33



Pressure Drop/Flow Through Insert
(Flow from Port A to B)
@ = Rated flow point

CVI-16-R16 CVI-25-R16
psi bar psi bar
3007 9p 3007 20
o 4 15 a 1 15
g éo / 8 éo
s 10 / s 10 /
2 ] ] 4
"o | s “o | s ‘/
0 0 100 200 300 400 L/min 0 0 200 400 600 800 1000 L/min
T T T T T T T 1
0O 25 50 75 100 USgpm 0 100 200 300 USgpm
Flow rate Flow rate
CVI-32-R16 CVI-40-R16
psi  bar psi  bar
3007 9g 3007 9 /
g204 B 204 P°
o O 00
2 10 / 3 10 f
& 8
£ / £ /
0 0 300 600 900 1200 1500 L/min 0 0 500 1000 1500 2000 L/min
| T T | | | T T T |
0 100 200 300 400 USgpm 0O 100 200 300 400 500 USgpm
Flow rate Flow rate
CVI-50-F; R CVI-63-F; R
psi bar psi bar
3007 5q 3007 5q /
g 4 15 g 4 15
£ 20 £ 20 /
® 0 ® 0 /
2 10 CVI-50-F 2 10 /
& 10 & 10 CVI-63-F f
| __—FCVI50R | ——CVI63R
0~ 0~ ‘ ‘
0 300 600 900 1200 1500 L/min 0 300 600 900 1200 15001800 L/min
| T T | | | T | | |
0 100 200 300 400 USgpm 0 200 300 400 500USgpn
Flow rate Flow rate
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Covers for Blanking “B” and Basic “N” Functions

CVCS-**-
Sizes 16 to 40
Dimensions I [ [ T T
mm (inches) X Zy AP Z; Y
<7Asq ——
Orientation pin__| ‘
O
NZE S
] X Y |
3,0 j% k %
©12) 7R 2 (7
rvax :\J/[
*

— e
vz
N\

Nameplate: CVCS---

2 holes for attachment of CVI (insert) nameplate

CVCS-*+- @_@
Sizes 16 to 40
CVC(S)-**- K
Sizes 50 and 63 X AP
(CvVC = B2
CVCS = S2)
3,0
(0.12) —»>~—— AsSq. —>
Nameplates: max.
CVC(S) \ ————— Orientation pin
and 2 holes for Y — V
Aachmens 30t WA D)
inser ' U O
nameplate (0.12) EJT &4
max. $ < |
Location of /;E
standard — RN
orifice X l @) J@D
E®
|1 ]
)
i | | C
Mounting | | H ¥ _Mounting
face D face
+—r T 1

See page 128 for information on

bolt sizes, bolt kits and assembly

torques
Hl For thread sizes and rifice kits see page 124.
@ Minimum clearance for removal of cover from manifold.
Size A B C D max. E Location of nameplates
Tolerance Type B Type N
—-0,1 (0.004)
16 66,8 (2.63) 35,0 (1.38) 26,0 (1.02) 8,0 (0.315) 12,0 (0.47) Side Z, Side Z;
25 85,5 (3.37) 42,0 (1.65) 25,0 (0.98) 10,5 (0.413) 22,0 (0.90) Side Z, Side Z;
32 102,5 (4.04) 51,0 (2.01) 30,0 (1.18) 13,0 (0.512) 31,0 (1.22) Side Z, Side Z;
40 124,5 (4.90) 61,0 (2.40) 35,0 (1.38) 15,0 (0.591) 33,0 (1.30) Side Z, Side Z;
50 141,0 (5.55) 70,0 (2.76) 44,0 (1.73) 18,0 (0.709) 34,0 (1.34) - Side Z;
63 181,0 (7.12) 86,0 (3.38) 48,0 (1.89) 20,0 (0.787) 43,0 (1.70) - Side Z;
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Covers for Pilot Operated Check “PC” and
Shuttle “W” Functions

CVCS-**-PC E— CVCS-**- @_G
Sizes 16 to 40 AR Sizes 16 to 40 O J
| i 54 ko
X z, AP Y X Z; AP Z,
3,0(0.12) 3,0
max.—»le—— Asq. ——»fl=— 3,0(0.12) (0.12) —»«—— A sq. — Orientation pin
Orientation pin______ || max. Location fr(r)lrax.
Profile for : o
size 16 only\~g l___ ¢ 3.0 optional orifice X & / | ¢ 30
(0.12) = (0.12)
AT L b max.  Profile for AAFS A g
375148 I\ 2z I size 16 Y a Y ! ma
; | “l} only\l_ -; I ]
T - {yx A L%X( —
vz ~ lates: CVCS - A N
48,0 (1.89) [/ IR\ Namep A 2 N
and 2 holes for
&Jl J&J attachment of CVI &Jﬂl Qp{ Jk% i 3,0
| ‘ | (insert) nameplate ! (0.12)
L 48.0 max.
(1.89)
/ Location for
Profile for ] optional orifice Z, W
size 16 only [ Nameplate: CVCS---
E@® E®
+ r 7 | T 7Y% N * ~ |7 7 A
AR~V b
B
' 1
‘ \ ¥ _Mounting ¢ Mounting
D [ 7%‘ w face D H face
} L] J } L
\ /

See page 128 for information on
bolt sizes, bolt kits and assembly

torques

Hl For thread sizes and orifice kits see page 124.
@ Minimum clearance for removal of cover from manifold.

2 holes for attachment of CVI

(insert) nameplate

Size A B C D max. E Location of nameplates
Tolerance Type PC Type W
—-0,1 (0.004)

16-PC 66,8 (2.63) 35,0 (1.38) 26,0 (1.02) 8,0 (0.315) 12,0 (0.47) Side X Side Y

16-W 65,0 (2.56) 35,0 (1.38) 26,0 (1.02) 8,0 (0.315) 12,0 (0.47) Side X Side Y

25 85,5 (3.37) 42,0 (1.65) 25,0 (0.98) 10,5 (0.413) 22,0 (0.90) Side Y Side Z;

32 102,5 (4.04) 51,0 (2.01) 30,0 (1.18) 13,0 (0.512) 31,0(1.22) Side Y Side Z;

40 124.5 (4.90) 61,0 (2.40) 35,0 (1.38) 15,0 (0.591) 33,0 (1.30) Side Y Side Z;




Covers for Directional/Flow Control Functions “D(C)1/D(C)3”

CVCS-*-D1 P_A B T cvcs*+pc1 P A B T @_@
CVCS-**-D3 cves+-pc3 | ( Q ﬁi)
Sizes 16 to 40 Sizes 16 to 40 S '
qD >‘< <$ q> O Q S
X Zy APy AP, Z,Y :
X Z; AP Z, Y
30(0.12) > AsSqQ. — == 30(0.12)
max. Orientation max.
(36012) pin| z Interface to ISO 4401 size 03
. T (ANSI/B93.7M-D03) 4 mounting holes tapped
CVCS_-**-Dl/D3_ only: max. g)@/wg ]g) according to model code on page 29:
Locationforoptional I 5Z - p 1 | For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
orifice Z; M ’ H fﬂ_ﬁ% I For [5] = 3: M5-6H x 12,0 (0.47) deep
CVCS-+-D1/D3 only: { X*ilLﬂ B ¢+ C%L Y | } For po(rj‘t_ tappirf]gs fc_)r pltjg/op;[)iolnal orifices
Location for optional B # T8 - (according to functional symbol),
i N\ R | see page 125
orifice Z, i ()
30 % N2
(0.12) — ‘ - Profile for
max. Z size 16 only
'« 85,2 (3.35)
CVCS-16-+***
DG4V-3(S)-2AL/BL  DG4V-3(S)-2A/B
° DC sols: 110,0 (4.33) DC sols: 110,0 (4.33)
: AC sols: 100,0 (3.9 i
£1C s0ls: 10,0 (3.9) | ( JL V' 64,0 (2.52) max. for coil removal
E®
? Size 16
910 Pilot mounting interface offset by 11,0
(3.’58)A T (0.43) to Y port side
60,0
(2.36)O
\i Nameplate: CVCS---
TB 2 holes for attachment of CVI (insert)
nameplate
Mounti i See page 128 for information on bolt sizes,
ng face D bolt kits and assembly torques
t |
A 2@ o) |
NP, O+ 1S
W For thread sizes and orifice kits see page 124. Plugged “
@ Minimum clearance for removal of cover from port AP, M | X Y 17@
manifold. {
A Size 03 pilot control valve to be ordered
separately. Recommended model Vickers : Yo\ Y\ yan\N Fixed
DG4V-3(3), see catalog GB-C-2015. togg‘tr']g? for Ut ez U (\"@z U orifice
O DG4V-3(S) with coil type U. P.f. AP e APH
A DG4V-3(S) with coil type F and terminal box. ~ OMC€ AF1 View on arrow A: View on arrow A:
Type D1/D3 Type DC1/DC3
Size A B C D max. E Location of nameplates
Tolerance Type D* Type DC*
-0,1 (0.004)
16 65,0 (2.56) 48,0 (1.89) 36,0 (1.42) 8,0 (0.315) 12,0 (0.47) Side Z, Side Z,
25 87,0 (3.43) 48,0 (1.89) 25,0 (0.98) 10,5 (0.413) 22,0 (0.90) Side Y Side Z,
32 101,8 (4.0) 48,0 (1.89) 30,0 (1.18) 13,0 (0.512) 31,0 (1.22) Side Z, Side Z,
40 124,6 (4.91) 58,0 (2.28) 35,0 (1.38) 15,0 (0.591) 33,0 (1.30) Side Z, Side Z,
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Covers for Directional and Flow Control Functions “D2/D5”

CVC-*-D2-S2 P_A B_T @_E}
CVC-**-D5-B2
Sizes 50 and 63
>K
X 22 AP Zn Y Location for optional orifice X l
3,0 (0.12)
3,0 (012)ﬂ - A sq ><— max.
max. : : .
3.0 ' X Orientation pin
(0.12)
max. ! fﬁ[ %,/]fﬁ Location for optional orifice Z;
/ﬁ\ &% i %
Location for ‘*j i “ét;'é ) Interface to ISO 4401 size 05
orifice Z, W *'{ . o S e 4 mounting holes tapped according to
fﬁ ﬁﬁ model code on page :30
&JL W) For [5] = 2: 1/,”-20 UNC-2B x 16 (0.63)
i deep
Y For [5] = 5: M6-6H x 16,0 (0.63) deep
For tappings for optional orifices,
see page 125
E@® DC sols: 312,0 (12.3) A For coil removal
AC sols: 246,0 (9.7) DC: 110,0 (4.33) max.
% AC: 75,0 (2.95) max.
T ‘ TMH 1 !
89,0 & " o |
, [ A )
(3.5) ‘ ‘
* — — " Nameplate: CVC---
B 2 holes for attachment of CVI (insert)
nameplate
Mounting ‘ See page 128 for information on bolt sizes,
face E bolt kits and assembly torques
. Size 05 pilot control valve to be ordered separately.
Location of @Y Y ASize .
orifice AP; M NG NG Typical model Vickers DG4V-5, see GB-C-2281.
Alternatively, for system pressures up to 210 bar
. » . { } (3000 psi) max., and acceptable response times
W For thread sizes and orifice kits see 2 e for the cartridge valve, a size 03 pilot valve may be
page 124. TN M fitted using Vickers interface adaptor, model
@ Minimum clearance for removal of U @ DGAM-3-01 (GB-C- 2425)
cover from manifold. XY '
Size A B C D max. E
Tolerance
-0,1 (0.004)
50 141,0 (5.55) 68,0 (2.68) 44,0 (1.73) 18,0 (0.709) 36,0 (1.42)
63 181,0 (7.12) 83,0 (3.27) 48,0 (1.89) 20,0 (0.787) 45,0 (1.77)
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“W1*" and “W3*"’ Covers with Size 03 Pilot Valve Interface

@

CVCS-**-W11 P . CVCS-**-W31 T o—T
o >K o >K
CVCS-**-W13 ‘ CVCS-**-W33 d> \— e |
Sizes 161040 | <O Sizes 16 to 40 q?L‘ o
X Zy AP Z, Y X Z; AP Y
3,0 (0.12)
3,0 Mmax—>|<——Asq. — ™ H?ﬁgx(O.lZ)
(0.12) % Z 7\ o
Interface to 1SO 4401 size MaX. ==y rientation pin
03 (ANSI/B93.7M-D03) ? N
4 mounting holes tapped k% p.- 2 \
according to model code on g s \Q‘% Profile for size 16 only
page 29: { X H+=Bo1oA ]
For [5] = 1: #10-24 UNC-2B /(*— U\# . 1 J,
x 12,7 (0.5) deep Profile for f T Ifﬁ |
For [5] = 3: M5-6H x 12,0 size 16 only + le | J&J J
(0.47) deep =t
For port tappings for 3 04? Z,
plug/optional orifices ' -— 84 (0¥33)
(according to functional ﬁ?;(z) -« 947(3.73) — »

symbol), see page 125

Size 16:

Pilot mounting interface offset
by 11,0 (0.43) to Y port side

Location

v

Nameplate: CVCS---

2 holes for attachment
of CVI (insert) nameplate

for

optional orifice Z;

@22

\

H For thread sizes and orifice kits see
page 124.
@ Minimum clearance for removal of

CVCS$-16-W31/W33

DG4V-3(S)-2AL/BL
DC sols: 110,0 (4.33)
AC sols: 100,0 (3.94)

DG4V-3(S)-2A/B
DC sols: 110,0 (4.33)
AC sols: 100,0 (3.94)

/= coil removal

64,0 (2.52)

max. for

E.é

View on arrow A
Type W11/W13

91,0
B r N 3.57)A
" P N ‘ 60,0 (3:57)
‘ (2.36)O
S ‘ - v
p— | —
el I} T
6 } B
N — C ‘
i + v Mounting
[ % | D face
LJ J } fan N
* % N
See page 128 _ % }
for information on bolt sizes, A Location for ———a, %ﬂ_ @ n
bolt kits and assembly optional orifice X M [}
torques
View on arrow A C) $ ) \D
Type W31/W33 A

A Size 03 pilot control valve to be

ordered separately. Recommended

model Vickers DG4V-3(S), see

O DG4V-3(S) with coil type U.

terminal box.

A DGA4V-3(S) with coil type F and

cover from manifold. GB-C-2015.

Size A B C D max. E Location of nameplates
Tolerance Type W1* Type W3*
—-0,1 (0.004)

16 65,0 (2.56) 48,0 (1.89) 36,0 (1.42) 8,0 (0.315) 12,0 (0.47) Side Z, Side Z,

25 85,5 (3.37) 57,0 (2.24) 25,0 (0.98) 10,5 (0.413) 22,0 (0.90) Side X Side Z,

32 102,5 (4.04) 60,0 (2.36) 30,0 (1.18) 13,0 (0.512) 31,0(1.22) Side X Side Z,

40 124.5 (4.90) 58,0 (2.28) 35,0 (1.38) 15,0 (0.591) 33,0 (1.30) Side X Side Z,
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Covers with Stroke Limiters “A” for Flow Control Functions

CVCS-**-A Details of Stroke Adjusters @_@
Sizes 16 to 40 For cover types CVC(S)-**-A, Al, A3
CVC(S)-**-A
Sizes 50 and 63 ’K< H’ Types K and M
(CVC = B2 X AP Sizes 16, 25 and 32 only
CVCS =S2) Type K:
— Nameplates: CVC(S)--- Adjustment of valve 43,0 (1.69) for key
and 2 holes for setting is only possible insertion type K only
3,0 (0.12) attachment of CVI )[Nh”edkfy is |nsert§d_ and
max. (insert) nameplate urned to engage driving
Asq. For exact location, pin. When key is
see table removed, adjuster knob 74,5 (2.93)
Side Z; can be freely spun and ma’lx
) - does not engage with '
Orientation mechanism. l Top face of
pin 3,0(0.12) cover
[— max.
- Type W Type W
f Sizes 16 and 25 Size 32 (CVCS-**-A1/A3 only)
& Size 32 (CVCS-**-A only) Size 40
Size 32: A= 36,0 (1.42)
i Size 40: A= 43,0 (1.7)
E® Thread Adjuster ;\I’/lhlrzadl 5 Adjuster
For adjuster M14 x.1,5 / 10,0 (0.39) sq. XL 10,0 (0.39) sq.
options and g — \TE% f
details, see 54,0 A max
this page (2.12) '
— — Fo 0 U AL vy ioprace of ~dlLl1] '
! ) ﬁﬂ*r Hex. locknut " Hex. ock
ex. locknu ex. locknut
B i c 22,0 (0.87) AIF 22,0 (0.87) AIF
¢ ‘ ] Mounting
T I 3| | D face
5 LiJ J f
\ Type W Type W
¢ s 128 f Size 50 Size 63
ee page or Thread _ Adiust
information on bolt Mzrz ?( 15 , Adjuster ;\I’/lhzr7e ad2 / 151(L)JS(0e 'r59) sq
sizes, bolt kits and ’ 15,0 (0.59) sq. X _f '
assembly torques ] \
! 1] 660 (2.6)
o | |1l max.
@ Minimum clearance for removal of ) Too f f ] +
cover from manifold. For adjuster L cgsefce 0 —
type K allow 43,0 (1.69) for key Hex. locknut Hex. locknut
removal, see this page. 36,0 (1.42) AIF 38,0 (1.5) AFF
Size A B C D max. E F max. for G Location
Tolerance adjuster type Max. Min. of
-0,1 (0.004) K&M W nameplate
16  650(256) 350(1.38) 26,0(1.02) 80(0.315) 12,0(0.47) 109,5(4.31) 89,0(3.50) 31,0(1.22) 26,0(1.02) Side Z;
25  855(3.37) 42,0(1.65) 250(0.98) 10,5 (0.413) 22,0(0.90) 116,5(4.59) 96,0(3,78) 47,0(1.85) 32,0(1.26) Side Z;
32 102,5(4.04) 51,0(2.01) 30,0(1.18) 13,0(0.512) 31,0(1.22) 1255(4.94) 105,0(4.13) 57,0(2.24)  43,0(1.69) Side Z;
40  1245(4.90) 61,0(2.40) 35,0(1.38) 15,0 (0.591) 33,0(1.30) — 127,6(5.02) 76,0(2.99) 62,0(2.44) Side Z;
50  141,0(5.55) 70,0(2.76) 44,0(1.73) 18,0(0.709) 34,0(1.34) — 127,0(5.0) 81,0(3.19)  56,0(2.20) Side Z
63  181,0(7.12) 86,0(3.38) 48,0(1.89) 20,0 (0.787) 43,0(1.70) — 152,0(5.98) 108,5(4.27) 76,5(3.01) Side Z,
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Covers for Directional and Flow Control Functions “A1/A3"

CVCS-**-Al

CVCS-**-A3

Sizes 16 to 32

For size 40 see next page

Orientation
pin ———

As supplied for
Normally Closed function

As can be modified for Normally Open
function: interchange plug/orifice in AP1/AP
B T

&

D )%%)
K iR

X Z1 AP{APZ, Y

Location for
optional orifice Z; W

(555

™ Plugged port AP,
o (as supplied) ®

N

Location of fixed orifice

Location for X
optional orifice Z, W ~|
3,0
(0.12) y
max. T

Type W adjuster as fitted

to sizes 16, 25 and 32.
See page for 40:

—Type W adjuster fitted to

Iarger models.

—Types K and M adjusters
(sizes 16, 25 and 32 only).

—Adjuster wrench sizes.

(M ¢ T M
N *63\21KJ

AP (as supplied) H

— 64,0 (252

<« 60,0 o
(2.36)0 %

View on arrow A

max. for coil removal

4 mounting holes tapped according

Type W to model code on page 29:
adjuster |/ \ For [5] = 1: #10-24 UNC-2B x 12,7 (0.5)
( DG4V-3(S)-2A = deep
| DC sols: For [5] = 3: M5-6H x 12,0 (0.47) deep
! L 178,75 (7.04)
) “ ]| AC sols:
A f T F 168,75 (6.64)  patum for |\
! size 03
[

75,5

_ ﬂb (2.97)

Mounting

:
{ Nameplate: CVCS
lF
L
'

face

B For thread sizes and orifice kits see page 124.

@ Minimum clearance for removal of cover from
manifold. For adjuster type K allow 43,0 (1.69)
for key removal, see page 40 .

interface ! ¢
for optional orifices

see page 125

Interface to ISO 4401
size 03

|
1 L LJ\ See page 128 for information on bolt sizes, ;
bolt kits and assembly torques
ANSI/B93.7M-D03
2 holes for attachment of CVI (insert) nameplate( )

A Size 03 pilot control valve to be ordered
separately. Recommended model Vickers
DG4V-3(S), see GB-C-2015.

O DG4V-3(S) with coil type U.

A A DGA4V-3(S) with coil type F and terminal box.
Size A C D max. E F for adjuster type: G H J
Tolerance K&M W Max. Min.
-0,1 (0.004)
16 65,2 26,0 8,0 12,0 167,5 148,0 31,0 26,0 82,8 50,0
(2.57) (1.02) (0.315) (0.47) (6.59) (5.83) max. (1.22) (1.02) (3.25) (2.97)
25 85,8 25,0 10,5 25,0 167,5 148,0 47,0 32,0 99,5 57,0
(3.38) (0.98) (0.413) (0.98) (6.59) (5.83) max. (1.85) (1.26) (3.92) (2.24)
32 102,5 30,0 13,0 31,0 167,5 148,0 57,0 43,0 113,9 63,0
(4.04) (1.18) (0.512) (1.22) (6.59) (5.83) max. (2.24) (1.69) (4.48) (2.48)
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ok As supplied for As can be modified for Normally Open
CVCS-**-Al i S Iy
CVCS-**-A3 Normally Closed function function: |nterchange plug/orifice in AP{/AP,
Size 40 P A B T P A T
D
ke d | & ® ok & | I
X Zy APAP,Z,Y X Zy AP1AP»Z, Y
4,5 e 136,4 (5.37) —>
(0.18)
, . max.—w<+— 1245 sq. (4.90) = Location for
Orientation optional orifice Z; W
4,5 .
(0.18) ! ! Size 50: ( ) Plugged port
ma (@) o @) wmemeas (2D (D an
L_J/ ‘ \KJ » SUpp (as supplied) H
1 . i X Y
A @ ¢l -] Blarle
_ [
N LD M= M
45 l | ' [\ N @%Zl N Location of fixed
(0.18) L I orifice APy
max. T Location fOI'/ZZ View on arrow A (as SUpp“ed) u
optional orifice Z, W
4 mounting holes tapped according
- 740 o 910 64,0 (2.52) to model code on page 29:
(2.91) 60(5(’)58)A oo o For [5] = 1: #10-24 UNC-2B x 12,7 (0.5)
o deep
%34'0 (1.34)l (2 36)0 coil remo"a/ For [5] = 3: M5-6H x 12,0 (0.47) deep
See page 40 for %} ( \
adjuster wrench | DG4V-3(S)-2A
sizes B | DC sols: 178.75 (7.04) 1
135,0 9;0 o ’J7 %‘F AC sols: 168.75 (664) D-atum for \¢ A N For port
(5.31) 95, ﬁ size 03 p.¢ . T| tappings for
8.74) H g interface F optional
T f | ’ & e
35,0 - | ﬂb 297 B orifices see
138 S0 (2.97) | page 125
y (1.38) Mounting
v ! face
ﬁ Interface to ISO 4401 size 03
15’0/1;1’9 See page 128 for information on bolt (ANSI/B93.7M-D03)
Y (0.591 0'587)/ sizes, bolt kits and assembly torques
Nameplate: .
CVCS.- * 2 holes for attachment of CVI (insert) nameplate

~ 76,0 (2.95) max.
62,0 (2.44) min.

A

H For thread sizes and orifice kits see page 124.

A Size 03 pilot control valve to be ordered separately.
Recommended model Vickers DG4V-3(S), see GB-C-2015.

@ Minimum clearance for removal of cover from manifold. For

adjuster type K allow 43,0 (1.69) for key removal, see page

40.

O DG4V-3(S) with coil type U.

A DGA4V-3(S) with coil type F and terminal box.
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Pressure Relief and Venting Functions

General Information

Cartridge relief valve covers feature
manual pressure setting adjustment with
a choice of adjusters, i.e. micrometer
(M), micrometer with key lock (K), or
standard square end screw with hex.
locknut (W). Additionally, venting,
unloading, and remote piloting are
possible. Alternative arrangements
include integral electrical selection of
pressure or venting and of dual pressure
settings and venting. Electrically
proportional control is also available.

The cartridge insert consists of a sleeve,
a seating poppet (area ratio 1:1), and a
closing spring (Figure 2, page 13). It is
retained in the manifold cavity by a
control cover which contains the
manually adjustable pilot valve and all
piloting connections. An ISO 4401, size
03 (ANSI/B93.7M-D03) mounting
interface for pilot control valves or
modules is optional.

Cartridge valve characteristics can be
matched to application requirements by
adding suitable orifices in the pilot
circuit.

Relief valve arrangements described in
this catalog can be built into system
manifold assemblies with directional flow
regulating and pressure reducing
functions in cartridge form.

System Relief Valve

ISO 7368, B*-**-2-B specifies an
interface strictly for use with main
system relief valves. This interface
differs from ISO 7368, B*-**-2-A, only in
the position of the orientation pin (see
page 131) which prevents any other valve
function from being inadvertently
installed where a system relief valve
should be used.

Vickers introduces system relief valve
covers, type CVCS-**-SC(*) in
compliance with ISO 7368, B*-**-2-B.
This is in addition to existing relief
covers type CVCS-**-C(*) which
conform to ISO 7368, B*-**-2-A.

Maximum Operating
Pressure

Up to 350 bar (5000 psi), dependent on
the maximum pressure of any pilot valve
or module used.

Pressure Adjustment
Range

3 to 125 bar (43 to 1800 psi)

5 to 250 bar (72 to 3600 psi)

8 to 350 bar (116 to 5000 psi)
Maximum
Recommended Flow
Rates

Nominal sizes ISO 7368 (DIN 24342):

06 (NG16) ..... 230 L/min (60 USgpm)
08 (NG25) .... 550 L/min (145 USgpm)
09 (NG32) .... 900 L/min (238 USgpm)
10 (NG40) ... 1200 L/min (317 USgpm)

Control Data

Manual pressure adjustment is located
in the control cover. Adjustment options
are shown starting on page 51.

A vent connection is provided for
optional remote control by suitable pilot
pressure or pilot directional control
valve(s). These can simulate remotely
the integral pilot options shown starting
on page 51. For typical pilot flows, see
chart below.

Pilot Control Modules

Details of CVG***-3 pilot control modules
are shown on pages 120-123.

Pilot Control Flows for Maximum Pressure

Nominal valve Flow rate through

Pilot flow in L/min (USgpm) for

size 1ISO 7368 main valve pressure at the A(P) port of
(DIN 24342) L/min (USgpm) 350 bar (5000 psi)
06 (NG16) 50 (13.2) 1,60 (0.42)

230 (60.1) 2,00 (0.53)
08 (NG25) 20 (5.3) 1,15 (0.30)

200 (52.8) 1,50 (0.4)

550 (145) 1,70 (0.45)
09 (NG32) 25 (6.6) 1,14 (0.30)

200 (52.8) 1,60 (0.42)

680 (180) 1,75 (0.46)
10 (NG40) 25 (6.6) 1,28 (0.34)

400 (105.7) 1,60 (0.42)

700 (184.9) 2,00 (0.53)
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Pressure Relief and Venting Functions

General Information

The pressure relief function is obtained
by using a model D10 or C10F (1:1 area
ratio) insert poppet and either a model C
or C1/C3 cover. The C1/C3 cover
includes a mounting pad for a pilot valve
with an ISO 4401, size 03 (ANSI/
B93.7M-D03) interface. Single or double
solenoid pilot valves are applicable. A
model CVGC-3 module is available for
use with dual solenoid pilot valves to
obtain two pressure settings and a vent

(both solenoids de-energized) condition.
For main system relief functions use
model type SC, SC1 or SC3.

Electrically controlled proportional pilots
provide infinitely variable pressure
settings over a wide pressure range,
achieved by using either a D3 cover or a
remote pilot.

In each configuration the Z; port is used
as a vent port or for remote hydraulic

control. A suitable remote control is the
CGR-02 valve. Port Z4 should be
blocked when not required. Port Y is a
drain port. When the insert’s B port goes
directly to tank the Y port can be
connected to it. However, any back
pressure in the B port is additive to the
pressure setting. If there are pressure
surges in the B port, the Y port should
be directly drained to the tank through a
separate line. All functions are available
in sizes 16, 25, 32 and 40.

Pressure Relief Function:
Sizes 16 to 40

Two insert types are available for
pressure relief functions:

Type D10 has no internal orifice and
requires pilot connection A to X to be
made in the manifold block.

Type D10 insert has good response
combined with low shock characteristics
and is recommended for general use.

Type C10F has a fixed orifice connecting
port A to the pilot relief stage, allowing
through-spool piloting for faster response.

The higher response characteristics of
type C10F can be further enhanced by
the addition of the connection A to X
within the manifold block. System shock
generation is dependent on the usual
factors of trapped volume, system
pressure and flow rate.

For stable valve operation follow Vickers
recommendations for selection of spring
for each size of insert. See model code

, page 47.

Factory-fitted orifices in the covers are
sized such that a given relief cover can
be used with either insert type. Further
fine tuning to suit particular system
requirements can be achieved by
changing orifice sizes.

Operation of both types D10 and C10F
is similar: System pressure at A(P),
Figures 23 and 24, is determined by
manual pilot adjustment. Orifices in AP
and X ports dampen poppet reaction
time, preventing instability.

CVCS-**-C
Cover

> K

X z, AP Y
} B(T) cvi-**D10
L

Insert
G

A(P) Area ratio
Figure 23 AnApp = 111
CVCS-**-C
Cover
K K
X Z{IAP Y
B(T) CVI-**-C10F
Insert

A(P(’

Figure 24

Fixed orifice

Area ratio
AA:AAP =11

Connecting port Z; to tank (via an
appropriate remote control valve) vents
the system pressure at port A(P) to a
level equivalent to insert poppet spring

load plus override pressure. See curves
on starting on page 49 for override
pressure versus flow rate.
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Pressure Relief and Single Solenoid
Pilot Valve: Sizes 16 to 40

When the solenoid is de-energized,
Figure 25, the cartridge is vented. When
the solenoid is energized, pressure at
port A(P) is limited by the setting of the
adjuster in the cover.

A left hand pilot valve arrangement is

shown. A right hand model would allow
venting when the solenoid is energized.

T
=

=
oK 4} <
Xz [AP Y
} B(T)
\

A(P)

DG4V-3(S)-*A
Pilot valve

CVCS-**-C1/C3
Cover

CVI-**-D10
Insert @

Figure 25

A(P) Area ratio

AA:AAP =11

Pressure Relief and Dual Solenoid
Pilot Valve: Sizes 16 to 40

The CVGC-3 module, Figure 26,
controls low pressure which occurs
when solenoid “a” is energized. Solenoid
“b” is energized to obtain the high
pressure set by the adjuster on the
C1/C3 cover. When both solenoids are
de-energized, system pressure is
vented to the reservoir.

For selection of pilot control module
CVGC-3, see pages 120 123.

CVCS-**-C1/C3
Cover

x|z |AP Y

} BM  cvI-+*-D10

Insert @
|
- A(P)/>

bursAHfwa | DGAV-3(S)-"C Pilot valve
1PTy
H A B 7| CVGC3
Module

Low pressure control

Figure 26

Area ratio
AA:AAP =11

Hl Inserts used for the relief function or combination relief and unloading functions are D10 models.
The D16 insert is not to be used as a pressure control such as relief or counterbalancing.

45



Pressure Relief (Proportional) and Unloading/Relief Functions

Remote Relief By Electrohydraulic
Proportional Control: Sizes 16 to 40
Maximum pressure is set by the adjuster
on the C1/C3 cover. See Figure 27.
Pressures below this pressure are
remotely electrically adjusted by the
proportional pilot valve. Increasing
current to the pilot increases the
pressure setting.

M Inserts used for the relief function or
combination relief and unloading
functions are D10 models. The D16
insert is not to be used as a pressure
control such as relief or
counterbalancing.

(5 KCG-3
P

CVCS-**-C1/C3
. & Cover

B(T) CVI-**D10

r Insert @

Figure 27

P A B.T | Proportional pilot valve

B(T =2

A(P)

Area ratio
AA:AAP =11

The pilot valve can be any of those
shown in the following table, depending
on the working pressure involved.
Electronic controllers for the pilots are
also shown.

For precise KCG-3 configuration
according to pressure range and size of
cover being used, please refer to

page 54.

Pilot valve Maximum Pilot valve Electronic
adjustable pressure catalog controller

KCG-3 350 bar (5000 psi) 2162 EEA-PAM-513-A-**

EHST-3 210 bar (3000 psi) 441 Integral

KCG-3---EN46 350 bar (5000 psi) 2162 UNIPLUG

46



Model Codes - Pressure Relief and Venting Functions

and DIN 24342. This includes function
types SC, SC1 and SC3.

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368

Metric Models
Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-) CVCS - # - (S)C(*) (3) - B 2 9 - * »o. 1 (chax *x)

he ok

Non-Metric Models
UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3_) CVCS - ** - (S)C(*) (1) -G 2 - x xRk _ % (_*** **)

IR T T

All features must be specified when
ordering; those in brackets () are
optional or apply only to specific models.

Seal Material (6] Plugs and orifice threads

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

B -G (BSPF) threads for closure plugs;
metric threads for orifices

S -SAE threads for closure plugs;
UNF threads for orifices

Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

Model
CVCS - Cartridge valve cover to Seals
1ISO 7368 2 -Inch O-ring seals to ISO 3601

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)

Mounting bolts

9 - Metric mounting bolts supplied

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

25 - 08 (NG25)

32 - 09 (NG32) [9] Adjuster mechanism

40 - 10 (NG40) K - Micrometer adjuster with keylock

M - Micrometer adjuster without lock

W - Wrench adjustment with hex
locknut

[4] Function

C - Pressure relief (ISO 7368, B*-**-2-A)
C* - Pressure relief (ISO 7368, B*-**-2-A)

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see [13 Repeat as necessary for
further non-standard requirements.

with mounting face for size 03 pilot
valve
SC - Pressure relief (ISO 7368, B*-**-2-B)

Adjustable pressure range

; 125-  3-125 bar (44-1800 psi)
* _ *_kk_7_
sC Pftehssure r‘f."ef ?SO ]‘7368.’ B 03 2_|Bt) 250 - 5-250 bar (73-3600 psi)
with mounting race 1or size pilo 350 - 8-350 bar (116-5000 pSI)

valve

For proportional control ranges, see
* Code for optional threads, see . prop 9

page 54.

Size 03 pilot valve mounting bolt
tappings

1 - Inch threads

3 - Metric threads

Omit for types C and SC

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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CVlInserts
All features must be specified when

ordering; those in brackets () are
optional.

(F3-) CVI - ** - *10(F) - * - 4*

T

Seal Material [4] Function (e] Design number, 4* series
F3 - Special seals. See “Fluids and C10F - 1:1 ratio with fixed orifice Subject to change. Installation
Seals” on page 16. D10 - 1:1 ratio dimensions unchanged for design
Omit for standard seals. numbers 40 to 49 inclusive.
Model Cracking pressure, bar (psi) Note: A nameplate is supplied with each
CVI - Cartridge valve insert For correct rgllef function s_pemfy spring  insert _for fixing to the cover to identify the
code according to model size. insert in use.
Nominal size to 1ISO 7368 Size Spring code Cracking
(DIN 24342) pressure
bar (psi)
16 - 06 (NG16)
25 - 08 (NG25) 16 M 1,55 (22.5)
32 -09 (NG32) 25 H 3,1 (45)
40 - 10 (NG40) 32 H 3,1 (45)
40 C 2,35 (34)
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Performance Data - Pressure Relief and Venting Functions

Unless otherwise stated, performances are based on petroleum oil at 36 ¢St (168 SUS) and at 50°C (122°F). For pressure drops at

other viscosities, see page 127.

Thermal stability of proportional cartridge systems primarily depends on the proportional pilot valve.

Pressure Drop/Flow
(Flow from Port A to B)

Cover CVCS-16-C-*2(9)-*-***-1*
Inserts CVI-16-D10-M-4* and CVI-16-C10F-M-4*

psi  bar
150 7 10
. 8
S 1007
o 6
5 —]
8 504 4
[
2
0~ .
0 40 80 120 160 200 L/min
[ I I I I I
0 10 20 30 40 50 USgpm

Flow rate

psi bar
1507 10
8
& 1007
g 6
$ 507 4
o
2
0 -
0

Cover CVCS-25-C-*2(9)-*-***-1*
Inserts CVI-25-D10-H-4* and CVI-25-C10F-H-4*

[ —
120 240 360 480 600 L/min
[ I I I
0 50 100 150 USgpm
Flow rate

Cover CVCS-32-C-*2(9)-*-***-1*
Inserts CVI-32-D10-H-4* and CVI-32-C10F-H-4*

Cover CVCS-40-C-*2(9)-*-***-1*
Inserts CVI-40-D10-C-4* and CVI-40-C10F-C-4*

psi  bar psi  bar
1507 10 1507 10
3 1 8 I o ] 8
5 100 | — ] £100
° 6 / © 6
g s07 * £ 507 4
2 2
0- : 0~ i
0 200 400 600 800 1000 L/min 0 300 600 900 1200L/min
[ T T T T T [ T T T
0 50 100 150 200 250 USgpm 0 100 200 300 USgpm
Flow rate Flow rate
Pressure Override
Cover CVCS-16-C-*2(9)-*-***-1*
Inserts CVI-16-D10-M-4* and CVI-16-C10F-M-4*
psi bar Low flow psi bar High flow
400 400
5000- 5000 }s e 380
i 300 pring code
54000_ 300 |—— Spring code 350 g 20001
() S (o]
¢ 3000 200 |— o 3000 200 -
2 l Spring code 250 3 ] Spring code 250
¢ 2000 100 ¢ 2000 100
* 1000~ — ] Spring code 125 ~ 1000 ] Spring code 125
0 0 5 10 15 L/min 0 0 60 120 180 240 300 L/min
] T T T 1 T T T T 1
0 1 2 3 4 USgpm 0 20 40 60 80 USgpm
Flow rate Flow rate

49



Pressure Override (continued)

Cover CVCS-25-C-*2(9)-*-***-1*
Inserts CVI-25-D10-H-4* and CVI-25-C10F-H-4*

psi bar

psi bar

400 Low flow High flow
400
., 20007 _, 5000 7 ] Spring code 350
2 40004 390 Spring code 350 £ 4000 1 300
2 3000 — o - Spring code 250
3 200 ] Spring code 250 3 3000 7200
g20007 2 2000
= 1000 ] Spring code 125 . 1000 100 ] Spring code 125
0~ 0~
0 5 10 15 L/min 0 120 240 360 480 600 L/min
[ T T T 1 [ T T T
0 1 2 3 4 USgpm 0 50 100 150  USgpm
Flow rate Flow rate
Cover CVCS-32-C-*2(9)-*-*+*-1*
Inserts CVI-32-D10-H-4* and CVI-32-C10F-H-4*
psi foa(: Low flow psi  bar High flow
400
5000 — _ 50007 ] Spring code 350
S 4000 300 [—=— Spring code 350 > 4000+ 300
= — =
3 3000 200 — & 3000+ 500 Spring code 250
g — ] Spring code 250 g
2 2000 100 2 20007 100
[0} — o .
1000 |— ] Spring code 125 & 10007 ] Spring code 125
0 - 0 -
0 10 20 25 L/min 0 200 400 600 800 1000 L/min
[ T T T [ T T T T T
0 2 4 6 USgpm 0 50 100 150 200 250  USgpm
Flow rate Flow rate
Cover CVCS-40-C-*2(9)-*-*+*-1*
Inserts CVI-40-D10-C-4* and CVI-40-C10F-C-4*
psi  bar Low flow psi  bar High flow
400 400
-, 20007 7 _ 5 5000 —] ] Spring code 350
£ 4000~ 300 Spring code 350 £ 40004300 [ ——
s B
7] » —
¢ 3000+ o 3000 Spring code 250
2 200" 7 ] Spring code 250 2 200 |—
2 2000 100 / 2 20001 —
a8 o .
10007 [ ] Spring code 125 1000 100 ] Spring code 125
0- X 0 -
0 10 20 25 L/min 0 200 400 600 800 1000 1200 L/min

T T T T
0 2 4 6

Flow rate

USgpm

T T T T T T T
0 50 100 150 200 250 300

Flow rate

USgpm
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Pressure Relief and Venting Functions

CVCS-**-
Sizes 16 to 40

>K >
X Z, AP Y
r_o40,0 (1.57) for removal of
F protective cover
5,0 .
0.2 A sq. —— Location for
©2) ional orifice Z; I
3,0 7 optional orifice Z;
(0.12) e
max. (OELL )
O ©
.
o o
7;
Profile of @}{
sizes 16, i 3,0 Type K only:
25 and 32
: (0.12) 43,0 (1.69) for
Side Z, f . .
max. key insertion
-/ Foverall
Nameplate: CVCS---  Thread
| M14 x 1,5
“E@ \
\‘7 Type W
} —/ —M/ adjuster
B 1 f | 1] 4**
| N G ||
Mounting ¥ L 4 £ v .
face D |/ I J;% H Types K and M adjusters
_J lock L Type K:
Hex. locknut Adjustment of valve setting
22,0 (0.87) AIF Adjuster 10,0 (0.39) sg. is only possible while key is
2 holes for See page 128 for information  Turn clockwise to inserted and turned to

attachment of CVI
(insert) nameplate

on bolt sizes, bolt kits and
assembly torques

engage driving pin. When
key is removed, adjuster
knob can be freely spun
and does not engage with

increase pressure
setting;
counter-clockwise to
reduce setting

mechanism.
M N
N <V
— C B H For thread sizes and orifice kits
Location for / Yy l see page 124.
fixed orifice X H Iy N @ Minimum clearance for removal of
S ‘69 Z1 N cover from manifold.
Size A B C D max.Toler- E F max. for adjuster type: G
ance K&M
-0,1 (0.004)
16 65,0 (2.56) 46,0(1.81) 36,0(1.42) 8,0(0.315) 12,0 (0.47) 178,0(7.00) 148,5(5.85) 26,0 (1.02)
25 85,0(3.35) 51,0(2.01) 25,0(0.98) 10,5(0.413) 22,0(0.90) 168,5(6.63) 148,5(5.85) 26,0 (1.02)
32 102,5 (4.04) 62,0 (2.44) 30,0(1.18) 13,0(0.512) 31,0(1.22) 171,7(6.76) 154,4(6.08) 35,0 (1.38)
40 125,5(4.94) 61,0(2.40) 35,0(1.38) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0 (1.33)
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Pressure Relief & Venting Functions with Electrical Selection

CVCS-**-C1 P BT @_@
CVCS-**-C3
Sizes 16 to 40 %j
>K >K
3,0 X Z; AP Y
(0.12) 40,0 (1.57) for removal of protective cover
max. v (1.57) P
L Location for
? ‘// optional orifice Z,; A
P
Profile size 16 \ | Interface to ISO 4401 size 03 (ANSI/B93.7M-D03)
only 30 | X 4 mounting holes tapped according to model code on
(0.12) \ page 47:
ax. | For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
T T For [5] = 3: M5-6H x 12,0 (0.47) deep
For B port tappings for plug/optional orifice,
T see page 124
53 (2.09) CVCS-16-**
E®

DG4V-3(S)-2AL/BL
DC sols: 110,0 (4.33)
AC sols: 100,0 (3.94)

Type K only:
43,0 (1.69) for

64,0 (2.52) key insertion

max. for
coil removal

ize 16

<—/'———— Foverall >
Pilot mounting interface

offset by 11,0 (0.43) to Y

-+ port side x—\

Hex. locknut ‘
22,0 (0.87) AIF

Thread {

91,0
(3.58)A

+ -

30,0 A

(2.36)0 Nameplate
:CVCS

M14 x 1,5

Type W A
adjuster G

Mounting
face

Types K and M adjusters

I
Adjuster 10,0 (0.39) sq. %};J

Turn cw to increase pressure Type K:

2 holes for attachment of

CVI (insert) nameplate

setting; ccw to reduce setting

See page 128 for information on

Adjustment of valve setting is
only possible while key is

) V) ) ) inserted and turned to engage
NG NI bolt sizes, bolt kits and driving pin. When key is
v assembly torques removed, adjuster knob can
B ] be freely spun and does not
/ % engage with mechanism.
Location for
fixed orifice X W C) ¢ © C)
) 1
= A Size 03 pilot control valve to be ordered separately.

H For thread sizes and orifice kits see page 124.

@ Minimum clearance for removal of cover from manifold.

Recommended model Vickers DG4V-3(S), see GB-C-2015.
O DG4V-3(S) with coil type U.
A DGA4V-3(S) with coil type F and terminal box.

Size A B C D max. E F max. for adjuster type: G
Tolerance K&M w
—-0,1 (0.004)
16 65,0 (2.56) 48,0 (1.89) 26,0 (1.02) 8,0 (0.315) 12,0 (0.47) 178,0(7.00) - 26,0 (1.02)
25 85,0 (3.35) 48,0 (1.89) 26,0 (1.02) 10,5(0.413) 22,0(0.90) 168,5(6.63) 148,5(5.85) 26,0 (1.02)
32 101,8 (4.01) 60,0 (2.36) 35,0(1.38) 13,0(0.512) 31,0(1.22) 171,7(6.76) 154,4(6.08) 35,0 (1.38)
40 1245 (4.90) 58,0 (2.28) 34,0(1.33) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0 (1.33)
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Pressure Relief Function with High and Low Adjustable
Settings, Vented by Electrical Selection

Dual Pressure Control

@

Al |B
For dimensions of CVCS-**-C1/C3 covers, b M >< ‘ ] H l% a DG4V-3(S)-0C pilot valve
and adjustment types, see page 52. Energize sol. a for low pressure
- PLT I Energize sol. b for high pressure
For dimensions of CVGC-3 module see d A 5 T De-energize solenoids for venting
page 123. |
gt CVGC-3 module Low
pressure control
P AT B T
(5 CVCS-*-C1/C3 cover
% High pressure control
K >K
Arrangement With Type W Adjusters Xz, AP
DG4V-3(S)-0C
r?ia’g %;52) DC sols: 220,0 (8.66)
coil removal < |« ACsols: 2000(7.87) 64_,|0 (2.52) ImaX- for
E@® o . coil remova
% @ T — T —size1s
| Pilot mounting interface offset by
A FWL 1] jﬂ 11,0 (0.43) to Y port side
91,0 . ! .
. [} ,TULL I JTL,
358)2 60,0 e T
(2.36)0 ‘ A ‘ DGA4V-3(S)-0C pilot valve
T I
[ |
i h CVGC-3 module
Y I Low pressure control
— 40,0
(1.57) L CVCS-**-C1/C3 cover

Arrangement With Types K and M Adjusters

Type K:

Adjustment of valve setting is only possible
while key is inserted and turned to engage
driving pin. When key is removed, adjuster [
knob can be freely spun and does not ‘

engage with mechanism. e

H For thread sizes and orifice kits see page 124.

@ Minimum clearance for removal of cover from manifold. See
previous page

i

|
I

High pressure control

A Size 03 pilot control valve to be ordered separately.
Recommended model Vickers DG4V-3(S), see GB-C-2015.

O DG4V-3(S) with coil type U.
A DGA4V-3(S) with coil type F and terminal box.
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Pressure Relief Function with Electrohydraulic
Proportional Control/KCG-3 Pilot

For dimensions of CVCS-**-C1/C3 covers,
and adjustment types, see page 52. % KCG-3 . .
vs Proportional pilot valve
) P AT BT |T
CVCS-**-C1/C3 Cover with q
KCG-3 Pilot Valve i@l CVCS-**-C1/C3
For proportional relief valves using %37\ Cover
standard CVCS-**-C1/C3 covers, the Sl D K
correct KCG-3 proportional pilot valve
should be selected from the following X Z; AP Y
table according to the size and pressure
range being used. The sizing and Size16
combination of orifices fitted into these Pilot mounting interface 61,0 (2.4) for
pilot valves have been determined by offset by 11,0 (0.43) to Y 1180  coilremoval
testing to give good response and stable port side ~ (4 6,5)
operation across a wide range of e '
average system parameters using 77\5 B :37
standard covers (i.e. with standard sizes . ‘ } | .
of factory fitted orifices — see page 124). 93,5 (3.68) with RN #T;ﬁ
F type coil and \ ~—! 625 (2.46)
Other orifice combinations can be terminal box \ | } | with U type
provided to meet individual requirements ‘ | L jj v
of customer installations. Please contact

T

your Vickers representative. —ml I E@
1 9

Size Pressure control range  Cover max. pressure code, Pilot valve model code

bar (psi) see CVCS model code fid, For KCG models add required coil connection and rating
page 47 (See catalog GB-C-2162B for full model code details of
KCG-3)

16 5-40 (72-580) 125 KCG-3-40-D-Z-M---10 (standard)
6-100 (87-1450) 125 KCG-3-100-D-Z-M---10-P18-T15
7-160 (102-2320) 250 KCG-3-160-D-Z-M---10-P15-T12
7,5-250 (109-3625) 250 KCG-3-250-D-Z-M---10-P15-T10
7,5-350 (109-5075) 350 KCG-3-350-D-Z-M---10-P15-T10

25 7-40 (102-580) 125 KCG-3-40-D-Z-M---10 (standard)
8,5-100 (124-1450) 125 KCG-3-100-D-Z-M---10-P18-T15
9,5-160 (138-2320) 250 KCG-3-160-D-Z-M---10-P15-T12
10,5-250 (153-3625) 250 KCG-3-250-D-Z-M---10-P15-T10
10,5-350 (153-5075) 350 KCG-3-350-D-Z-M---10-P15-T10

32 7-40 (102-580) 125 KCG-3-40-D-Z-M---10 (standard)
8,5-100 (124-1450) 125 KCG-3-100-D-Z-M---10-P18-T15
9,5-160 (138-2320) 250 KCG-3-160-D-Z-M---10-P15-T12
10,5-250 (153-3625) 250 KCG-3-250-D-Z-M---10-P15-T12
10,5-350 (153-5075) 350 KCG-3-350-D-Z-M---10-P15-T12

40 7-40 (102-580) 125 KCG-3-40-D-Z-M---10-T15
8,5-100 (124-1450) 125 KCG-3-100-D-Z-M---10-T15
9,5-160 (138-2320) 250 KCG-3-160-D-Z-M---10-T15
10,5-250 (153-3625) 250 KCG-3-250-D-Z-M---10-T15

10,5-350 (153-5075) 350 KCG-3-350-D-Z-M---10-T15




Pressure Unloading/Relief Functions

General Information

In addition to providing the basic relief
function (as described in the preceding
section, “Valves for Pressure Relief
Functions”) the unloading relief function
provides the means of automatically
loading/unloading a fixed delivery pump
according to system demands.

The high pressure side of the hydraulic
system is connected, via port X, to a
small piston fitted in front of the poppet
of the pilot relief stage in the unloader
cover. When system pressure on port A
reaches the pressure setting of the pilot
stage, the valve, acting as a relief valve,
starts to open. The pressure drop
created by the pilot flow through the
orifices (in the main poppet and the
cover) is seen across the ends of the
pilot piston, causing the piston to quickly
move up and hold the pilot relief poppet
off its seat. Full pilot flow at low pressure
then creates sufficient pressure to fully
lift the main poppet to open the
mainstream flow path from A to B.

The valve remains in this condition until
the reference pressure at port X drops to
approximately 80% of the maximum,
when the force of the pilot relief spring
pushes the pilot piston back, allowing
the pilot poppet to re-seat, bringing the
system on-load again. Venting is
controlled through port Z;.

Design features providing smooth
load/unload characteristics, with
metering capability for partial unloading,
together with stable operation are:

® Poppet is sliding spool type, with
metering holes to give progressive
opening.

e High gain pilot relief stage poppet.

® 20% differential pilot stage unloader
piston.

Maximum Operating Pressure
350 bar (5000 psi)

Pressure Adjustment Range

3 to 125 bar (43 to 1800 psi)
5 to 250 bar (72 to 3600 psi)
8 to 350 bar (116 to 5000 psi)

Nominal Flow Rates

At 5 bar (72 psi) pressure drop with
valve unloaded.

Nominal sizes ISO 7368 (DIN 24342)

06 (NG16) .. ... 165 L/min (45 USgpm)
08 (NG25) ..... 300 L/min (80 USgpm)
09 (NG32) .... 420 L/min (110 USgpm)

10 (NG40) . ... 750 L/min (200 USgpm)

Typical applications for unloader
functions are:

1. Double pump systems, see Figure 28.

Hanl

Note: Relief valve for high pressure
pump omitted for clarity

Figure 28

2. Accumulator systems, see Figure 29,
where one pump section (usually the
smaller) is maintained on load against its
own high pressure relief valve, and the
other section off/on-loaded according to
system demands.

Figure 29
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Pressure Relief and Unloading:
Sizes 16 to 40

Pilot connection A to Z, is needed to
ensure the pressure relief function
Ato B.

Pump flow at port A can be unloaded by
application of pilot pressure to port X.
This pressure must be equal to the
pressure setting of the unloader pilot
stage to initiate unloading; the system
pressurizes again when this pressure
drops by approx. 20% or more.

CVCS-**-
Cover

<
Xz, 1AP Ly

>K CV|-**
. F}B Insert

Figure 30

Area ratio
AA:AAP =11

Pressure Relief and Unloading with
Electrical Selection of Venting:

Sizes 16 to 40

When it is required to unload the system
independently of the system demands,
this can be achieved by using the cover
types U1/U3 and selecting a suitable
size 03 solenoid operated pilot valve. By
using Vickers model type
DGA4V-3(S)-2AL for example, the system
is unloaded when the solenoid is
de-energized. When the solenoid is
energized the unloader function
operates (via pilot port X) as described
above.

DG4V-3(S)-2AL
Pilot valve

CVCS-**-U1/U3

ﬂj Cover

K CVI-*
= B Insert

1

Figure 31

Area ratio
AA:AAP =11
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Model Codes - Unloading/Relief Functions

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368
and DIN 24342.

Metric Models

All features must be specified when
ordering; those in brackets () are

optional or apply only to specific models.

Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-) CVCS - ** -

U@B)-B 2 9-*

*kk _ 1* (_*** **)

D5 Lodahids® hd

Non-Metric Models

UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3-)CVCS -*- U (1) -S 2 -*

*kk _ 1* (_*** **)

D0 hhhAhhEd BE

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVCS - Cartridge valve cover to ISO
7368

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)

[4] Function

U - Unloading relief

U* - Unloading relief with mounting face
for size 03 pilot valve

* Code for optional threads, see .

Size 03 pilot valve mounting bolt
tappings

1 - Inch threads

3 - Metric threads

Omit for type U

(e] Plugs and orifice threads

B - G (BSPF) threads for closure plugs;
metric threads for orifices

S - SAE threads for closure plugs;
UNF threads for orifices

Seals

2 -Inch O-ring seals to ISO 3601

Mounting bolts

9 - Metric mounting bolts supplied

Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

[9] Adjuster mechanism

K - Micrometer adjuster with keylock
M - Micrometer adjuster without lock
W - Wrench adjustment with hex

locknut

Adjustable pressure range

125-  3-125 bar (44-1800 psi)
250 - 5-250 bar (73-3600 psi)
350 -  8-350 bar (116-5000 psi)

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see 13 Repeat as necessary for
further non-standard requirements.

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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CVI Inserts

All features must be specified when
ordering; those in brackets () are
optional.

(F3-) CVI - * - U -4*

NGRS

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVI - Cartridge valve insert

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)

Design number, 4* series

Subject to change. Installation
dimensions unchanged for design
numbers 40 to 49 inclusive.

[4] Function

U - 1:1 ratio unloading function, normally
closed, sliding spool

Note: A nameplate is supplied with each
insert for fixing to the cover to identify the
insert in use.
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Performance Data - Unloading/Relief Functions

Pressure Drop/Flow Through Insert
(Flow from Port A to B)
@ = Rated flow point

CVI-16-U-4* CVI-25-U-4*
psi  bar psi  bar
3007 2 / 3007 20
S 2004 1° / S200 ° /
© el
o o
2 10 / 5 10 V4
& 1007 £ 1007
5 5
0~ . 0~ .
0 100 200 300 400 L/min 0 200 400 600 800 L/min
T T T T [ I I
25 50 75 100 USgpm 0 100 200 USgpm
Flow rate Flow rate
CVI-32-U-4* CVI-40-U-4*
psi  bar psi  bar
3007 99 / 3007 20
& 2009 1° 5200 1° /
© °
E 10 o 10
¢ 100 £ 1007
o 5 o 5
0- — . 0- .
0 300 600 900 1200 L/min 0 500 1000 1500 2000 L/min
T ! I [ T T T I T
0 100 200 300 USgpm 0 100 200 300 400 500 USgpm
Flow rate Flow rate
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Pressure Override

Cover CVCS-16-U-*2(9)-*-*+*-1*
Insert CVI-16-U-4*

psi bar
400
5000 ] .
. Spring code 350
£ 4000 {300
[0}
o 3000 200 Spring code 250
3 2000 -
- 1000 - 100 ] Spring code 125
O -
0 50 100 150 200 L/min
[ T T T T T
0 10 20 30 40 50 USgpm

Flow rate

Cover CVCS-25-U-*2(9)-*-*+*-1*
Insert CVI-25-U-4*

] Spring code 350

] Spring code 250

] Spring code 125

400 L/min

psi bar
400
5000
[®))
£ 4000 4 300
2 3000 7 200
¢ 2000
= 100
1000
O -
0 100 200 300
[ I I
0 25 50
Flow rate

T T
75 100 USgpm

Cover CVCS-32-U-*2(9)-*-*+*-1*
Insert CVI-32-U-4*

psi bar
400
) 5000 - ] Spring code 350
£ 4000 -{300
S 3000 509 Spring code 250
2 2000 ~
1000 - 100 ] Spring code 125
O - .
0 100 200 300 400 500 L/min
[ T T T T T
0 25 50 75 100 125 USgpm

Flow rate

Cover CVCS-40-U-*2(9)-*-*+*-1*
Insert CVI-40-U-4*

] Spring code 350

Spring code 250

] Spring code 125

800 L/min

psi bar
400
5000 -
o —_
% 4000 - 300 [ —
% 3000 1 590
E 2000
1000 | 100
0 -
0 200 400 600
[ I I I I
0 50 100 150 200

Flow rate

USgpm
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Unloading/Relief Functions

Type K only:
43,0 (1.69) for
key insertion

verall

CVCS-**-
Sizes 16 to 40 w
Dimensions gﬁ
mm (inch) >K
X Z; AP Y
« /\» 40,0 (1.57) for removal
I —
F of protective cover
5,0 A sg. ]
((’) 2)4’ | Location for
3.0 _Hzl optional orifice Z, M
(0.12)
max. fﬂ[ ) ]fﬁ
> A\ S
I
A
. N— —
Cizes 16, @D | ©
25 and 32 | I\ v 30 (012)
sidez, |} max
_ ~/——Fo
l Nameplate: CVCS--- Thread
- —- = v~ Ml4x15
E® \
\7 Type W
1 r =1 adjuster —l .,
B A ! | | | 1] jL;;.m s
o G |
LMountingg L Q L v |
face D [P% g1 | BT
N L L
Hex. locknut
22,0 (0.87) A/F  Adjuster 10,0 (0.39) sq.
2 holes for See page 128 for information Turn clockwise to

attachment of CVI
(insert) nameplate

on bolt sizes, bolt kits and
assembly torques

increase pressure
setting;
counter-clockwise to

Types K and M adjusters

Type K:

Adjustment of valve setting is only
possible while key is inserted and
turned to engage driving pin. When
key is removed, adjuster knob can
be freely spun and does not
engage with mechanism.

Location for /

optional orifice X &

H For thread sizes and orifice kits see

N

N

N

N g

N

b

=

N

N

!
=1

reduce setting

@ Minimum clearance for removal of

page 124. cover from manifold.
Size A B C D max. E F max. for adjuster type: G
Tolerance K&M
—-0,1 (0.004)
16 65,0 (2.56) 46,0 (1.81) 36,0 (1.42) 8,0(0.315) 12,0 (0.47) 178,0(7.00) 148,5(5.85) 26,0(1.02)
25 85,0 (3.34) 51,0(2.01) 25,0(0.98) 10,5(0.413) 22,0(0.90) 168,5(6.63) 148,5(5.85) 26,0(1.02)
32 102,5 (4.04) 62,0 (2.44) 30,0 (1.18) 13,0(0.512) 31,0(1.22) 171,7(6.76) 154,4(6.08) 35,0 (1.38)
40 125,5 (4.94) 61,0 (2.40) 35,0 (1.38) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0 (1.33)
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Unloading/Relief Functions with Electrical Selection

CVCS-*+-U1 P B T
CVCS-*-U3 J—m
Sizes 16 to 40 (L
=D
>K
X Z; AP Y
3,0(0.12) Asq
max. q

Location for

— optional orifice
TR p
. | (IS
Profile size \ RS ﬁﬁ
16 only 3\~1 X - 5; S u !
0.12) ‘ b 74%9_ . page 57:
max. | \)\ i f()\
¢ k\ -/ J\J For B port tappi
! Side Z,
—— 1485 (5.85) CVCS-16-** —»
E® DG4V-3(S)-2AL/BL
DC sols: 110,0 (4.33) 64,0 (f2'52)
ce AC sols: 100,0 (3.94) max. for
Y A coil removal
! ? \ 1 Size 16
91,0 A r Pilot mounting interface
(3.58)A 50,0 rﬂ"J‘i ., offsetby 11,0 (0.43)to Y
(2.36)O i A ‘ port side
¢ Nameplate: U | Hex. locknut
CVCS--- — 22,0 (0.87) AIF
| ﬁ‘j | Lﬁj Thread M14 x 1,5
I
R = o,
Mounting Y v v
face D

2 holes for attachment of
CVI (insert) nameplate

L

=,

Location for/

optional orifice X &

N

H For thread sizes and orifice kits see

page 124.

@ Minimum clearance for removal of

/R
NP
@<X @
D '@

V

Dz,

——

Adjuster 10,0 (0.39) sq.
Turn clockwise to increas
pressure setting;
counter-clockwise to
reduce setting

See page 128 for
information on bolt sizes,
bolt kits and assembly
torques

A Size 03 pilot control valve to be

ordered separately. Recommended

model Vickers DG4V-3(S), see

</ Foverall

©

/"> 40,0 (1.57) for removal of protective cover

oy |

| Interface to ISO 4401 size 03 (ANSI/B93.7M-D03)
4 mounting holes tapped according to model code on

For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
For [5] = 3: M5-6H x 12,0 (0.47) deep

ngs for plug/optional orifice, see page 125

Type K only:
43,0 (1.69) for
key insertion

1]

.

=

Type K:

Adjustment of valve setting is only
possible while key is inserted and
turned to engage driving pin. When
key is removed, adjuster knob can
be freely spun and does not
engage with mechanism.

| TypesK and M adjusters

O DG4V-3(S) with coil type U.
A DGA4V-3(S) with coil type F and
terminal box.

cover from manifold. GB-C-2015.
Size A B C D max. Tolerance E F max. for adjuster type: G
—-0,1 (0.004) K&M
16 65,0 (2.56) 48,0(1.89) 26,0 (1.02) 8,0(0.315) 12,0 (0.47) 178,0(7.00) See dwg. 26,0 (1.02)
25 85,0 (3.34) 48,0(1.89) 26,0(1.02) 10,5 (0.413) 22,0 (0.90) 168,5(6.63) 148,5(5.85) 26,0 (1.02)
32 101,8 (4.01) 60,0 (2.36) 35,0(1.38) 13,0(0.512) 31,0 (1.22) 171,7(6.76) 154,4(6.08) 35,0 (1.38)
40 1245 (4.90) 58,0 (2.28) 34,0(1.33) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0(1.33)
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Pressure Reducing Functions

General Information

The basic pressure reducing cartridge
features manual adjustment of reduced
pressure plus a pilot port for optional
remote control. Additional options
include electrical selection of high and
low pressure, and electrohydraulic
proportional control of reduced pressure.

Reducing valve arrangements described
in this catalog can be built into system
manifold assemblies with directional,
manually adjustable flow restrictor and
pressure relief functions in cartridge
form. The reducing function is available
in sizes 16, 25, 32 and 40.

Ratings

Maximum operating

pressure .......... 350 bar (5000 psi)
Rated flow . . ... (Ap =12 bar / 175 psi):

Size16 ....... 145 L/min (38 USgpm)
Size25 ....... 350 L/min (92 USgpm)
Size32 ...... 510 L/min (135 USgpm)
Size40 ...... 800 L/min (210 USgpm)

Pressure adjustment ranges:
1,5 to 125 bar (22 to 1800 psi)

3,0 to 250 bar (44 to 3600 psi)
5,0 to 350 bar (72 to 5000 psi)

All ports are rated up to 350 bar (5000
psi), depending on limits for relevant
ports in any associated pilot valves or
modules. Note that any pressure in port
Y is additive to the setting(s) of the
integral pilot pressure control(s).

Pressure Reducing
Functions

Unlike other cartridge valve inserts, the
reducer insert contains a spool rather
than a poppet. Therefore, no reference
is made to an area ratio in relation to
reducing valves. The reducing valve is
normally closed. It varies flow to provide
a constant outlet pressure below that of
the inlet pressure. The pressure
differential between inlet and outlet must
be at least 5 bar (72 psi) for optimum
reduced pressure control for low flows.

System pressure at B is communicated
through a compensated flow control in
the X or X1/X3 cover into area AP. This
flow control maintains a constant flow
across the cover poppet, independent of
the main flow from B(P1) to A(P2),
thereby providing pressure stability at all
system flow rates. Load pressure

transients are relieved through the
check valve located in the insert spool
and are limited by the pilot pressure
control in the cover.

The Z, port is used for remote control of
the reduced pressure. Suitable remote
controls are the C-175 and CGR-02.
Venting of the Z4 port will cause outlet
pressure A(P2) to drop to a minimum
pressure related to the spring load in the
insert spool. The Z; port should be
blocked when not required. The Y port is
used to drain the pilot oil.

Dual reduced pressure functions are
available using the model X1/X3 cover
and CVGC-3 module. The X1/X3 cover
has a mounting pad with an 1SO 4401,
size 03 (ANSI/B93.7M-D03) interface
that accepts pilot valve DG4V-3(S)-2AL
(two-position, spring offset type) or
DG4V-3(S)-2N (two-position mechanical
detent type). For information on the
DG4V-3(S) valve, see GB-C-2015. Air
operated DG18V-3 or DG17V-3
manually operated pilots are also
applicable. An electrically modulated
proportional pilot is available that can
provide infinitely variable reduced
pressure settings and a vent condition.

Pressure Reducing with Manual
Adjustment and Remote Control:
Sizes 16 to 40

Reduced pressure at A(P2) is controlled
by the manual adjuster in the cover. Pilot
port Z, is used for remote control. See
Figure 32.

M This X port orifice/plug tapping not
on size 16.

%‘ ; CVCS-**-X
u Cover
%‘ z, |AP v
|
- CVI-**-X2
B(P1) . Insert
N

Figure 32

NG

Check valve
B(P1)

SSSSNNNAN]
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Dual Level Reduced Pressure by
Remote Electrical Selection:

Sizes 16 to 40

Alternative arrangements using either
the DG4V-3(S)-2AL (two-position, single
solenoid, spring-offset) or DG4V-3(S)-2N
(double solenoid, two-position detented)
pilot valve are shown in Figure 33.
Control is at the X1/X3 cover when the
DGA4V-3(S)-2AL is de-energized or the
DG4V-3(S)-2N “b” solenoid is
momentarily energized. Control is at the
CVGC-3 module, sandwiched between
the cover and pilot valve, when the
DGA4V-3(S)-2AL solenoid “a” is
energized or solenoid “a” of the
DG4V-3(S)-2N is energized. In each
case, the pressure set at the X1/X3
cover should be the higher of the two
levels.

H This X port orifice/plug tapping not on
size 16.

By o || DGAV-3(S)-2AL LS || DGAV-3(S)-2N
Pilot valve Pilot valve
1B T T
Pl A BT = ﬁ B Tl | CVGC-3
\%, CVGC-3 Module
P -A *.g/T Module P_A %78 T Low pressure control
i %‘LL CVCS-**-X1/X3 ¥ %ﬁ CVCS-**-X1/X3
( Cover X Cover
g u High pressure control
Xz, |AP Y x} Zy AP Y
| | |
| 3 |
4 CVI-**-X2 4 CVI-**-X2
7 - B(P1 I -
B(Pl)L[J L] Insert (J—EJ t] Insert
| R
A(P2) A(P2)
Y 57
N
il
[t
A(P2)
Figure 33
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Pressure Reducing Function by The pilot valve can be any of those
Electrohydraulic Proportional charted below, depending on the
Control: Sizes 16 to 40 working pressure involved. Electronic
controllers to be used with the pilots are
The electrically modulated pilot controls also shown.
pressure below the maximum manually
set level at the X1/X3 cover. Reduced
pressure is proportional to the applied
current. Increasing current to the pilot
increases the reduced pressure at port

For precise KCG-3 configuration
according to pressure range and size
of cover being used, please refer to

A(P2). See Figure 34. page 73.
Pilot valve Maximum Pilot valve Electronic
reduced pressure catalog controller
KCG-3 350 bar (5000 psi) 2162 EEA-PAM-513-A-**
EHST-3 210 bar (3000 psi) 441 Integral
KCG-3---EN46 350 bar (5000 psi) 2162 UNIPLUG
7 KCG-3
R A BT T Proportional pilot valve
b CVCS-**-X1/X3
[ | Cover M This X port orifice/plug tapping not
X Z; |AP Y on size 16.

J

| 4 CVI-**-X2
B(Pllj_tj t Insert

r

//_/777 E——
( % :7:7:7 3
Sagn
% X
N
; B(P1)
—
A(P2)

Figure 34



Model Codes - Pressure Reducing Functions

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368
and DIN 24342.

Metric Models

All features must be specified when
ordering; those in brackets () are

optional or apply only to specific models.

Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-) CVCS - ** -

X(@3)-B 2 9-*

*kk _ 1* (_*** **)

HEEGISE

Non-Metric Models

UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.
(F3_) CVCS -**_- X (1) -§ 2 -* *kk _ % (_*** **)

SRR

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVCS - Cartridge valve cover to
ISO 7368

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)

[4] Function

X - Pressure reducing

X* - Pressure reducing with mounting
face for size 03 pilot valve

* Code for optional threads, see .

Size 03 pilot valve mounting bolt
tappings

1 - Inch threads

3 - Metric threads

Omit for type X

[6] Plugs and orifice threads

B - G (BSPF) threads for closure plugs;
metric threads for orifices

S - SAE threads for closure plugs;
UNF threads for orifices

Seals

2 -Inch O-ring seals to ISO 3601

Mounting bolts

9 - Metric mounting bolts supplied

Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

[9] Adjuster mechanism

K - Micrometer adjuster with keylock
M - Micrometer adjuster without lock
W - Wrench adjustment with hex

locknut

Adjustable pressure range

125-  1,5-125 bar (22-1800 psi)
250 - 3-250 bar (44-3600 psi)
350 - 5-350 bar (73-5000 psi)

For proportional control ranges, see
page 73.

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see[1d. Repeat as necessary for
further non-standard requirements.

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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CVI Inserts

All features must be specified when
ordering; those in brackets () are
optional.

(F3-) CVI - ** - X2 - 4*

R

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVI - Cartridge valve insert

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)

Design number, 4* series

Subject to change. Installation
dimensions unchanged for design
numbers 40 to 49 inclusive.

[4] Function

X2 - Pressure reducer, normally closed,
sliding spool

Note: A nameplate is supplied with each
insert for fixing to the cover to identify the
insert in use.
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Performance Data - Pressure Reducing Functions

Unless otherwise stated, performances are based on petroleum oil at 36 ¢St (168 SUS)
and at 50°C (122°F). For pressure drops at other viscosities, see page 127.

Pressure Drop/Flow

(Flow from Port B to A)

Inlet pressure B(P1) = 350 bar (5000 psi)
@ = Rated flow point

Cover CVCS-16-X*-*2(9)-*-***.1*
Insert CVI-16-X2-4*

Cover CVCS-25-X*-*2(9)-*-***.1*
Insert CVI-25-X2-4*

psi bar psi  bar
3007 20 / 3007 20
200 4 1° / & 004 15 /
S ﬂ © /
o o
2 10 / § 10 /
£100 : £ 100 i /
0~ 0~
0 50 100 150 200 L/min 0 100 200 300 400 L/min
[ T T T T T [ T T T T
0 10 20 30 40 50 USgpm 0 25 50 75 100 USgpm
Flow rate Flow rate
Cover CVCS-32-X*-*2(9)-*-***.1* Cover CVCS-40-X-*2(9)-*-***-1*
Insert CVI-32-X2-4* Insert CVI-40-X2-4*
psi  bar psi  bar
300 7 20 300 7 20
€200 1 1° ’/ 8200 1 1° /./
© kel
() [0
2 10 5 10
£100 d 2100 i
5 5
0~ 0~
0 100 200 300 400 500 600 L/min 0 200 400 600 800 1000 L/min
[ T | T [ T T T T T
0 50 100 150 USgpm 0 50 100 150 200 250 USgpm
Flow rate Flow rate
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Pressure Underride

Cover CVCS-16-X-*2(9)-*-***-1*
Insert CVI-16-X2-4*

Cover CVCS-25-X*-*2(9)-*-***.1*
Insert CVI-25-X2-4*

psi bar psi bar
5000 ggg 5000 | 350 ] Spring
o 4000 - ] Spring 4000 1 >0 code 350
= code 350 =
£ 3000 200 . #3000 7] 200 _| Spring
2 Spring 2 code 250
¢ 20007 code 250 | #2000 -
& 100 o 100 .
1000 ] Spring 1000 ] Spring
0 code 125 04 code 125
0 50 100 150 L/min 0 100 200 300 400 L/min
[ T T T 1 [ I I I
0 10 20 30 40 USgpm 0 25 50 75 100 USgpm
Flow rate Flow rate
Cover CVCS-32-X*-*2(9)-*-***.1* Cover CVCS-40-X-*2(9)-*-***-1*
Insert CVI-32-X2-4* Insert CVI-40-X2-4*
psi  bar psi  bar
350 - 350
5000 Spring 5000 ] Spring
2 4000 300 code 350 2 4000 390 code 350
3 5 Spring
o 30007 200 Spring © 3000 7| 200
2 code 250 2 code 250
£ 2000 8 2000 ]
= | 100 _ & 100 ] Spring
1000 ] Spring 1000 ] code 125
o J code 125 o
0 150 300 450 600 L/min 0 200 400 600 800 850 L/min
| | T | | T T T T
0 50 100 150 USgpm 0 50 100 150 200 USgpm

Flow rate

Flow rate
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Pressure Reducing Functions

C_VCS-**- Note: Size 16 does not have @_6
Sizes 16 to 40 %f

X port orifice/plug tapping.
Dimensions Eﬂ
mm (inch)
X Z; AP Y
~———— F —————==/">40,0 (1.57) for removal of protective cover
(1(?’:?9) — *+— AsqQ. | Loqation fo_r_
3.0 . 7 optional orifice Z; W
(0.12) =t
max. @ |
SYLEIAY)
A
Profile of — ~
sizes 16, 25 ) | O
and 32 | N $ 3,0(0.12) Type K only:
? max. 43,0 (1.69) for
c® key insertion
Nameplate: CVCS--- =~/ Foveral
i Thread
I \ —|T N M14 x 1,5
f [ Type W
=1L —M adjuster
B A - i | 1]
eI ! |
}\/Iountingy = P + 2 v | —
ace D E:
‘ %ﬁrﬁj Hex. locknut %JJ Types K and M adjusters
- -7 22,0(0.87) 7 TypeK:
AlF Adjustment of valve set-
2 holes for See page 128 for information Adiuster 10.0 (0.39) sq.  1Ung is only possible while
attachment of CvI  on bolt sizes, bolt kits and Tu#n C|0CkV\}iSé to ) s Fey is |nse[jte_d_ and turned
i assembly torques ; 0 engage driving pin.
o en key is removed, ad-
(insert) nameplate y torq ;nec;;ﬁ]zse pressure When key i d. ad
’ . j knob can be freel
fan ) ter-clockwise t Juster y
N N ?ggﬁczrs(éﬁfn wise 1o spun and does not en-
9 gage with mechanism.

Hl For thread sizes and orifice kits see page 124.

@ Minimum clearance for removal of cover from manifold.

Size A B C D max. Tolerance E F max. for adjuster type: G

-0,1 (0.004) K&M w
16 65,0 (2.56) 46,0 (1.81) 36,0 (1.42) 8,0(0.315) 12,0 (0.47) 178,0(7.00) 148,5(5.85) 26,0 (1.02)
25 85,0 (3.34) 51,0(2.01) 25,0(0.98) 10,5(0.413) 22,0 (0.90) 168,5(6.63) 148,5(5.85) 26,0(1.02)
32 102,5 (4.04) 62,0(2.44) 30,0(1.18) 13,0(0.512) 31,0 (1.22) 171,7 (6.76) 154,4(6.08) 35,0 (1.38)
40 125,5(4.94) 61,0(2.40) 35,0(1.38) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0 (1.33)
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Dual Level Reduced Pressure Functions w/ Electrical Selection

P B T
CVCS-+*-X1 d Note: Size 16 does not have @—6
CVCS-**-X3 orifice/plug tappings in B & X ports.
Sizes 16 to 40 Eﬂ
3.0 X Z; AP Y
(0.12) ~~/» 40,0 (1.57) for removal of protective cover
max.
‘ Location for optional orifice Z;
T Interface to ISO 4401 size 03 (ANSI/B93.7M-D03)
Profile size 16 / 4 mounting holes tapped according to model code
only on page 66:
3,0 For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
(0.12) For [5] = 3: M5-6H x 12,0 (0.47) deep
max. For B port tappings for plug/optional orifice, see
page 125
T ~—— 148,5 (5.85) CVCS-16-** —»
Type K only:
E® DGA4V-3(S)-2AL/BL 64,0 (2.52) 4)épo 1 69)yfor
E® DC sols: 110,0 (4.33) max. for ke;l insértion
AC sols: 100,0 (3.94) i
i coil removal A F overall - -
! v \ il Size 16 ]
91,0 % 1 Pilot mounting interface Jﬂ
[ offset by 11,0 (0.43) to Lo -
(3.58)A 60,0 r \ Y port side T~
(2.36)O yameplate: | Hex. locknut 22,0 ‘
y  cves— U (0.87) AIF ,
Thread M14 x 1,5
] —
B [} Type W I
C adjuster G ‘
Mounting ] L —
face D L%J Adjuster 10,0 (0.39) sq. %J Types K and M
? = Turn clockwise to increase = adjusters
2 holes for attachment of pressure setting; counter- Type K:

CVI (insert) nameplate

clockwise to reduce setting

See page 128 for information

on bolt sizes, bolt kits and

E assembly torques

JdR /R
UV ¢
Y
1€ C
O o, D
—

M For thread sizes and orifice kits see
page 124.

@ Minimum clearance for removal of cover

from manifold.

A Size 03 pilot control valve to be ordered
separately. Recommended model Vickers

DG4V-3(S), see GB-C-2015.

Adjustment of valve setting is
only possible while key is
inserted and turned to engage
driving pin. When key is
removed, adjuster knob can be
freely spun and does not engage
with mechanism.

O DG4V-3(S) with coil type U.
A DGA4V-3(S) with coil type F and terminal
box.

Size A

B C D max. Toler- E F max. for adjuster type: G
ance K&M W
—-0,1 (0.004)
16 65,0 (2.56) 48,0 (1.89) 26,0(1.02) 8,0(0.315) 12,0 (0.47) 178,0 (7.00)  See dwg. 26,0 (1.02)
25 85,0 (3.34) 48,0 (1.89) 26,0(1.02) 10,5(0.413) 22,0 (0.90) 168,5(6.63) 148,5(5.85) 26,0 (1.02)
32 101,8 (4.01) 60,0(2.36) 35,0(1.38) 13,0(0.512) 31,0(1.22) 171,7 (6.76) 154,4 (6.08) 35,0 (1.38)
40 1245 (4.90) 58,0(2.28) 34,0(1.33) 15,0(0.591) 33,0(1.30) - 179,0 (7.05) 34,0 (1.33)
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Dual Pressure Reducing with Electrical Selection

For dimensions of CVCS-**-X1/X3 covers, and adjustment types, see previous page.

@

For dimensions of CVGC-3 module see page ,123 and for adjustment types see page 40.

Solenoid must be maintained energized for low Solenoids can be de-energized after selection
pressure selection
B DGA4V-3(S)-2AL pilot valve B DG4V_-3(S)-2N pilot valve
a Energize sol. for low b - a Energize sol. a for low
T pressure De-energize sol. T pressure Energize sol. b
) J for high pressure J for high pressure
PL_A Bl T P A Bl T
(= CVGC-3 module LN . CVGC-3 module
P L§jB T Low pressure control P B IT Low pressure control
q
N= CVCS-*-X1/X3 cover CVCS-*-X1/X3
Eﬂ L§j High pressure control Eﬂ cover High
a a pressure control
X Z; AP Y X Z; AP Y
Arrangement With Type W Adjusters DG4V-3(S)-2N
DC sols: 220,0 (8.66) :
64,0 (2.52) max. A ple . ’ _ wle /e 64,0 (2.52) max. for coil
for coil removal « :AC sols-. 2.00’0 (7;37) » removal
E® DGA4V-3(S)-2AL/BL
E® ~ DC sols: 110,0 (4.33)
~ | AC sols: 100,0 (3.94)
T R j‘ T size16
91,0 ? i, D Pilot mounting interface offset
(358)A 400 L & T T~ by 11,0 (0.43) to Y port side
(2.36)0 ‘ Lﬂ A ‘ DGA4V-3(S)-** pilot valve
y [ S } I
40,0 Tl CVGC-3 module
(2.57) Y I Low pressure control
CVCS-**-X1/X3 cover
Nameplate: 3 High pressure control
CVCS--- -

2 holes for attachment of L |
CVI (insert) nameplate

Arrangement With Types K and M Adjusters ; P
— TLLL_Jjﬂg,JJT,\“

Type K: o ‘

Adjustment of valve setting is only possible while ‘ ! Y \ ‘

key is inserted and turned to engage driving pin. b I

When key is removed, adjuster knob can be i —ﬂ'

freely spun and does not engage with I I ! @ @

mechanism.

A Size 03 pilot control valve to be ordered separately. ,—ﬂJ \|=ﬁ §|gm
Recommended model Vickers DG4V-3(S), see | l 1=+ EI%@ @
GB-C-2015. 1 o —

@ Minimum clearance for removal of cover from manifold.{L [ :E:Jn !

See table on previous page. H
O DG4V-3(S) with coil type U.

% H
A DG4V-3(S) with coil type F and terminal box. L 1
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Pressure Reducing Function with
Electrohydraulic Proportional Control/KCG-3 Pilot

For dimensions of CVCS-**-X1/X3 covers,
and adjustment types, see page 71.

CVCS-**-X1/X3 Cover with

KCG-3 Pilot Valve

For proportional pressure reducing
valves using standard CVCS-**-X1/X3
covers, the correct KCG-3 proportional
pilot valve should be selected from the
following table according to the size and
pressure range being used. The sizing
and combination of orifices fitted into
these pilot valves have been determined
by testing to give good response and
stable operation across a wide range of
average system parameters using
standard covers (i.e. with standard sizes
of factory fitted orifices — see page 124).

Other orifice combinations can be
provided to meet individual requirements
of customer installations. Please contact
your Vickers representative.

= KCG-3
EB’J Proportional pilot valve
P AT BT T
= CVCS-**-X1/X3
Eﬂ ng Cover
q
X Zq AP Y
Size 16
Pilot mounting interface 61,0 (2.4) for
offset by 11,0 (0.43) to coil removal
Y port side 118,0
(4.65)
|

T

93,5 (3.68) with
F type coil and

terminal box

=T
| C 62,5 (2.46)
\

Y \

\H
with U type
Ly

L=
[ Tedo EE
] T

@

Size  Pressure control Cover max. pressure code, Pilot valve model code
range see CVCS model code fid, For KCG models add required coil connection and rating
bar (psi) page 66 (See GB-C-2162 for full model code details of KCG-3)

16 5-40 (72-580) 125 KCG-3-40-D-Z-M---10 (standard)
6-100 (87-1450) 125 KCG-3-100-D-Z-M---10 (standard)
8-160 (116-2320) 250 KCG-3-160-D-Z-M---10-P15-T12
10-250 (145-3625) 250 KCG-3-250-D-Z-M---10-T09
12-350 (174-5075) 350 KCG-3-350-D-Z-M---10-T09

25 5-40 (72-580) 125 KCG-3-40-D-Z-M---10 (standard)
6-100 (87-1450) 125 KCG-3-100-D-Z-M---10 (standard)
8-160 (116-2320) 250 KCG-3-160-D-Z-M---10-T11
10-250 (145-3625) 250 KCG-3-250-D-Z-M---10-P10L-T12
12-350 (174-5075) 350 KCG-3-350-D-Z-M---10-P10L-T12

32 5-40 (72-580) 125 KCG-3-40-D-Z-M---10 (standard)
6-100 (87-1450) 125 KCG-3-100-D-Z-M---10-P18-T18
8-160 (116-2320) 250 KCG-3-160-D-Z-M---10-P18-T18
10-250 (145-3625) 250 KCG-3-250-D-Z-M---10-P15-T12
12-350 (174-5075) 350 KCG-3-350-D-Z-M---10-P15-T12

40 5-40 (72-580) 125 KCG-3-40-D-Z-M---10 (standard)
6-100 (87-1450) 125 KCG-3-100-D-Z-M---10 (standard)
8-160 (116-2320) 250 KCG-3-160-D-Z-M---10 (standard)
10-250 (145-3625) 250 KCG-3-250-D-Z-M---10 (standard)
12-350 (174-5075) 350 KCG-3-350-D-Z-M---10 (standard)

73



Dynamic Functions

General Information

Dynamic cartridge valves have been
developed for applications which require
fast opening and closing times as well
as a means of ensuring that the
insert/poppet has seated positively.
Inserts are available:

® \With seals on the poppet which
eliminate internal leakage, ensuring
pressure is maintained in pilot port A.

® \Without spool seals for fast response
with low hysteresis.

Dynamic valves can be built into any
system manifold assemblies which
require the features offered by this new
range, whether for directional or check
control function. The inserts are offered
with the three springs L, M and H, and
the cover comes with or without a stroke
limiter. Dynamic range is available in
sizes 16 to 63.

The inserts have an area ratio of 1:1.05
as seen by the model code
CVI-**-ZD105, where Z means dynamic.

Dynamic Functions

Unlike other cartridge valve inserts, the
dynamic insert extends above the
manifold to allow access to the pilot port.
It is this pilot port which pilots the poppet
open or closed giving the dynamic
feature. The pilot pressure is applied via
the Z, port on the manifold if there is no
pilot valve or via the B port on the

size 03 interface.

Piloting can be achieved by directly
mounting a size 03 directional valve on
the mounting pad with an ISO 4401,
size 03 (ANSI/B93.7M-D03) interface
which accepts any of the DG4V-3(S)
valves. The Z, port is used for remote
control of the dynamic insert.

The dynamic insert can only be used
with the special dynamic cover. The
cover can also be offered with a stroke
limiter for those applications where it is
required to limit the stroke and hence
the flow of the relevant insert. Dynamic
function is suited for directional or check

control functions requiring fast response.

Functional Symbols

Basic Characteristics

Maximum operating pressure . ..........

Maximum flow rate (Ap = 5 bar/72 psi):

.................... 350 bar (5000 psi)

Bto A

ISO 7368
(DIN 24342) AtoB

06 (NG16) 230 L/min (61 USgpm)
08 (NG25) 550 L/min (145 USgpm)
09 (NG32) 850 L/min (225 USgpm)
10 (NG40) 1200 L/min (317 USgpm)
11 (NG50) 1800 L/min (476 USgpm)
12 (NG63) 3000 L/min (793 USgpm)

All ports are rated up to 350 bar (5000 psi) depending on limits for relevant ports in

any associated pilot valves or modules.

200 L/min (53 USgpm)
475 L/min (125 USgpm)
740 L/min (195 USgpm)
1040 L/min (275 USgpm)
1560 L/min (412 USgpm)
2600 L/min (687 USgpm)

Cover CVCS-**-ZD*-*2*-1*

Insert CVI-**-ZD(N)105-*-1*

P A B T
—e
il
X z Z, Y
A
Cover CVCS-**-ZDA*-*2*-*-1*
Insert CVI-**-ZD(N)105-*-1*
P A B T
—e
. /d
X z Z, Y
A
Figure 35
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Features and Benefits

® Opening and closing independent of
A and B port pressure.

® Positive closing using pilot pressure.

e High degree of control and
repeatability.

® Smooth and accurate operation can
be achieved (not affected by main
flow).

e Fully interchangeable with
conventional cartridges.

® Varied circuit application uses: pilot
operated check, prefill valve,
decompression valve, flow control

valve, etc.
® Zero internal pilot leakage option:
ZD105.
® Low hysteresis, fast response option:
ZDN105.
Cover CVCS-**-ZD*-*2(9)-1* Cover CVCS-**-ZDA*-*2(9)-*-1*
Insert CVI-**-ZD(N)105-*-1* Insert CVI-**-ZD(N)105-*-1*
N
a ‘ a
= =
L 5 i\y‘::j u ! - = i\;g 4 | ]
c.__D == [GNE =
Ad NN a'd N7 A
NN, N N
% B / - ] (; \ / - ]
v /\ / . \ i / (
Figure 36 Figure 37

A Size 03 pilot control valve to be ordered separately.
Recommended model Vickers DG4V-3(S), see GB-C-2015.
m For fast response model CVI-**-ZDN105--- these seals are omitted.
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Maximum Leakage

Arearatio Ap @ Ag : Agp : App
Seat leakage A to B port when spool is
held closed. Size 16 :0.05 : 040 : 1.45
Size Max. |eakage Sizes 2563 1 : 0.05 : 0.30 : 1.35
at 100 bar (1450 psi)
cm3/min (in3/min) AP
16 0,15 (0.009)
25 0,20 (0.012)
32 0,28 (0.017) | mp
40 0,35 (0.021) B
50 0,40 (0.024)
63 0,55 (0.033) — B
With spool seals omitted (ZDN105) J?L
leakage between spring, pilot chambers
and B port is as follows. A
Size Max. leakage
at 350 bar (5000 psi) Aa
cm3/min (in3/min):
AP to BP, BP to B, A
or BP to AP or Bto BP ; B
16 650 (40) 30 (1.83)
25 700 (43) 40 (2.44)
32 800 (49) 50 (3.05) — Agp
40 1400 (86) 60 (3.64)
50 1700 (104) 80 (4.86)
63 2000 (122) 90 (5.46)
With spool seals fitted (ZD105) there is Anp
no leakage between AP and BP, or Figure 38
between BP and B.
Areas and Strokes
Valve Area mm?2 (in2) Stroke
size An Ag Agp Anp mm (in)
16 (06) 203,58 (0.3155) 9,92 (0.154) 78,17 (0.1212) 291,67 (0.4521) 8,00 (0.315)
25 (08) 467,59 (0.7248) 22,79 (0.0353) 141,80 (0.2198) 632,18 (0.9799) 9,00 (0.354)
32 (09) 764,54 (1.1850) 39,06 (0.0605) 229,66 (0.3560) 1033,26 (1.6016) 11,00 (0.433)
40 (10) 1256,64 (1.9478) 62,78 (0.0973) 376,25 (0.5832) 1695,67 (2.6283) 14,50 (0.571)
50 (11) 2022,84 (3.1354) 99,57 (0.1543) 608,32 (0.9429) 2730,73 (4.2326) 19,00 (0.748)
63 (12) 3257,33 (5.0489) 162,21 (0.2514) 970,68 (1.5046) 4390,22 (6.8049) 25,00 (0.984)

Calculation of Pilot Flow Rate for Given Response Time, t secs:

1. Metric Units

Area A,,, mm?2
Flow rate AP = 188 Strokled ALY
Area Agp, mm?2 Stroke, mm
Flow rate BP = 100 10 X
2. Inch Units

Flow rate AP = Area A,g, in2 x Stroke, in X 6

Flow rate BP = Area Agg, in2 x Stroke, in X

60
t
60
t

= cm3/min

cm3/min

in®/min

= in®/min

Note:

The required piloting pressures and the

actual response time will be influenced by:

1. Spring force (closing force)

2. Pressures acting on main ports A and B
(opening forces)

3. Flow forces



Model Codes - Dynamic Functions

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368
and DIN 24342.

Metric Models
Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied for

sizes 16 to 40 only.
(F3-) CVCS -**- ZD(A)3 - B 2 9 (-W) - 1* (-¥ =)

EREEEEEEET

Non-Metric Models
UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3)CVCS -**- ZD(A) 1 - S 2 (‘W) - 1* (- )

BT

All features must be specified when
ordering; those in brackets () are

optional or apply only to specific models.

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Size 03 pilot valve mounting bolt
tappings

1 - Inch threads

3 - Metric threads

Model
CVCS - Cartridge valve cover to [¢] Plugs and orifice threads
1ISO 7368 B -G (BSPF) threads for closure plugs;

metric threads for orifices
S -SAE threads for closure plugs; UNF
threads for orifices

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)

Seals
2 -Inch O-ring seals to ISO 3601

40 - 10 (NG40)
50 - 11 (NG50)
63 - 12 (NG63)

Mounting bolts

Sizes 16 to 40 only
9 - Metric mounting bolts supplied

(4] Function
ZD* -

Dynamic with mounting face for
size 03 pilot valve

Dynamic with stroke limiter and
mounting face for size 03 pilot
valve

* Code for optional threads, see .

Adjuster mechanism
ZDA*- (] Adj

For model type ZDA* only
W - Wrench adjustment with hex
locknut

Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

See page 124 for sizes of factory-fitted
standard orifices. Other orifice sizes and
locations can be fitted by special
arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined as
follows:

Pilot control orifice location

Specify port location for non-standard
orifice, e.g. “AP”, followed by orifice size
code, see[1d. Repeat as necessary for
further non-standard requirements.

Orifice size

Specify non-standard orifice size code,
see tables on page 125.
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CVI Inserts

All features must be specified when
ordering; those in brackets () are
optional.

(F3-) CVI - ** - ZD(N)105 - * -

1*

THd E o

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model

CVI - Cartridge valve insert

[4] Function

ZD105 - 1:1.05 ratio dynamic (with
piston seals to ensure zero
control port leakage)
ZDN105 - 1:1.05 ratio dynamic (without
piston seals for fast response

and low hysteresis)

(6] Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)
50 - 11 (NG50)
63 - 12 (NG63)

Cracking pressure, bar (psi)
For models ZzD105

L- 1,0(14.5)

M- 2,5(36.3)

H- 4,5(62.2)

For models ZDN105
L- 05(7.3)

M- 2,0(29)

H- 4,0(58)

Note: A nameplate is supplied with each
insert for fixing to the cover to identify the
insert in use.
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Performance Data - Dynamic Functions

Unless otherwise stated, performances are based on petroleum oil at 36 ¢St (168 SUS)
and at 50°C (122°F). For pressure drops at other viscosities, see page 127.

Pressure Drop Through Insert
@ = Rated flow point

CVI-16-ZD(N)105-*-1*

psi  bar

3007 og
[oR
o 15 /
© 200 /
o
> 10
@ Flow B to A /
@ 1007
o 5

Flow Ato B
O . | |
0 100 200 300 400 L/min

[ I I I I
0 25 50 75 100 USgpm

CVI-25-ZD(N)105-*-1*

psi  bar

3007 o
a /
o 15
S 200 7] /
= 10 /
]
@ Flow B to A
$ 100 4
o 5

o / quw A 'Eo B

0 200 400 600 800 1000 L/min

T T T T T T
0 50 100 150 200 250 USgpm

Flow rate Flow rate
CVI-32-ZD(N)105-*-1* CVI-40-ZD(N)105-*-1*

psi  bar psi bar

3007 29 3007 20
S 15 g 15
S 200 / S 200 /
e e
> 10 / > 10
g g Flow B to A /
@ 100 1 Flow B to A @ 100
o 5 o 5

o " FlowAtoB J L= Flow Ato B
0 300 600 900 12001500 L/min 0 500 1000 1500 2000 L/min

T T T T 1
0 100 200 300 400 USgpm

T T T T T T
0 100 200 300400 500 USgpm

Flow rate Flow rate
CVI-50-ZD(N)105-*-1* CVI-63-ZD(N)105-*-1*
psi  bar psi bar
3007 29 3007 20
& 15 g 15
S 200 ] // S 200 / /
= 10 // = 10 /
a2 Flow B to A 7 Flow B to A
© 100 $ 100 7
o 5 a 5
|~ FlowAtoB / Flow Ato B
e
0 - _

0 600 1200 1800 2400 3000 L/min
T T T T 1

0 200 400 600 800 USgpm
Flow rate

0 1000 2000 3000 4000 5000 L/min

T T T T T T
0 250 500 7501000 1250
Flow rate

USgpm
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Dynamic Functions

CVCS-**-ZD*-*2(9)-1*
CVCS-**-ZDA*-*2(9)-W-1*
Sizes 16, 25, 32 and 40
Dimensions mm (inches)

Datum mounting
bolt position
of size 03 interface

Location for optional
orifice X
For thread see table

Location for optional
orifice AP /

Port Y

Port Z;

K clearance for removal
of complete assembly

| —— on side Z,; also

| — Port X

(o8

Hex. locknut
22,0 (0.87) AIF

Stroke limiter

Port Z
2 10,0 (0.39) A/F

Nameplate located

2 holes for attachment of
CVI (insert) nameplate

+ | ¢
. #\\

Stroke limiter detail
CVCS-40-ZDA*-*2(9)-W-1*

Orientation pin

Hex. locknut

Stroke limiter 22.0 (0.87) AIF

10,0 (0.39) A/F

\

'_._‘For thread see table % ! | % G
. ) [ 1 c
AT 4 T !
| PSTer 1 A ] |
H ¢ B | [ [1] c D E !
f \ Jm ‘1,,5i1‘|l””11| '
] ‘_ f I Mounting surface
Location for optional CVI-*-ZD(NL0S L J\
orifice Z, “-ZD(N) Metric bolts (see table)
For thread see table —— o B when -B29- is specified
Interface to 1SO 4401 size 03 at model code positions
(ANSI/ B93.7M-D03) b porta 6] on page 77 n _
4 holes tapped according to CVCS model code Bolts are not included Stroke limiter detail
on page 77: 1 when -S2- is specified C_VCS'16'22|§A 'dzg)‘w'l
For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep See page 128 for S12€S 10, > an
For [ = 3: M5-6H x 12,0 (0.47) deep recommended Vickers
bolt kits.
A Size 03 pilot control valve to be ordered separately. Thread sizes for optional orifices
Recommended model Vickers DG4V-3(S), see GB-C-2015. Model —
@ Recess in cover for insert engagement. d Orifice CVCS-**-ZD(A)*
. . coae location covers: sizes 16,
Dim. Valve size positions 25, 32, 40
16 25 32 40 (6] 7 o
age
A 65,0 (2.56) 85,0 (3.35) 102,0 (4.02) 125,0 (4.92) (page 77)
B 68,8 (2.71)  |89,0 (3.50) 106,0 (4.17) 129,0 (5.08) B 2 9 QP M6-6H x
c 85,0 (3.35) 81,0 (3.19) 82,0 (3.23) 95,0 (3.74) Z, 8,0 (0.31) deep
D 95,0 (3.74) 100,0 (3.94) 100,0 (3.94) 120,0 (4.72) — AP
E 99,0 (3.90) 103,5 (4.07) 103,5 (4.07) 124,3 (4.89) X 1/,"-28 UNF-3B x
F 119,0 (4.68) | 139,0 (5.47) 156,0 (6.14) 186,6 (7.35) Z, 8,0 (0.31)deep
G 1751 (6.89) | 211,1(8.31) 241,1 (9.49) -
H 75,5 (2.97) 80,0 (3.15) 80,0 (3.15) 95,0 (3.74)
J 34,0 (1.34) 38,1 (1.5) 41,1 (1.62) 55,15 (2.17)
K 56,1 (2.21) 72,1 (2.84) 85,1 (3.35) 105,1 (4.14)
Bolts 4xM8x100 |4xM12x100 |4 xM16x110 4 x M20 x 130
Bolt 35 Nm 110 Nm 285 Nm 500 Nm
torque (26 Ibf ft) (81 Ibf ft) (210 Ibf ft) (370 Ibf ft)
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CVCS-50-ZD*-*2-1*
CVCS-50-ZDA*-*2-W-1*
Dimensions mm (inches)
140,0
= (5.51) T

e =t =

1T
oD sy | LA
max. =
1 i 1
Port Y

PortZ; Orient

Port Z,.
Location for optional orifice Z,
For thread see table

Nameplate located

‘/// on side Z,; also
2 holes for attachment of

CVI (insert) nameplate

| — Port X

Hex. locknut
ation pin 36,0 (1.42) A/IF
Stroke limiter
15,0 (0.59) A/F

Datum mounting
bolt position of

Lifting eyebolts
(M10) supplied

size 03 interface

2330 3da)

L

@ ® @ 22,0 (0.87 dia.) /7\
R 66,1 ¢ ? 1445 | 4 206,1
00 | 3 (2.6) neo 1400 (569) | (8.11)
@72) | j/ (455 (65D J .
' L i
o Mounting
\ surface
\ CVI-50-ZD(N)105
‘ l Port B

Location for
optional orifice X
For thread see = - —
table o

] ) Port A
Location for optional

orifice AP
For thread see table

A
Ve o)

Stroke limiter detail
CVCS-50-ZDA

Thread sizes for optional orifices

*‘@%/
Interface to ISO 4401 size 03
(ANSI/ B93.7M-D03)

4 holes tapped according to CVCS model code [5] on page 77:
For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
For [5] = 3: M5-6H x 12,0 (0.47) deep

l 1221 (4.81) clearance for removal of complete assembly.
A Size 03 pilot control valve to be ordered separately.

Recommended model Vickers DG4V-3(S), see GB-C-2015.
@ Recess in cover for insert engagement.

Model Orifice Thread
code location
positions
[6]
(page 77)
B 2 AP
X M6-6H x 8,0 (0.31) deep
Zy M8-6H x 8,0 (0.31) deep
S 2 ')A(‘P 1/,”-28 UNF-3B x 8,0 (0.31) deep
Z, 3/g"-24 UNF-2B x 11,0 (0.43) deep
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CVCS-63-ZD*-*2-1*
CVCS-63-ZDA*-*2-W-1*

; : ; 3,8 (0.15)
Dimensions mm (inches . . .
( Namgplate located on =f—183.0 (7.2) ——~ Orientation pin
side Z,; also 2 holes e
L ion f for attachment of CVI Port X 3,8 (0.15)
ngii?](;? or (insert) nameplate —_ i
orifice AP T/‘;( @)
For thread L
see table : =
. 183,0
~ I (7.2)
‘ Port Z;
| | ‘% (D\ |
0.85 ‘
Location for (085) \\\\3 Y /‘ J k“/J !
optional orifice X . ;
For thread see table ——  PportY 3,8 (0.15)
~128,0 (5.04)— Stroke limiter
Datum
mounting Hex. locknut 15,0 (0.59) A/F
bolt position Lifting eyebolts @ 49,0 Y 38,0 (1.50) A/F )
of size 03 (M10) supplied (1.93 dia.)
interface i } 3
Interface to ISO 4401 size 03 ‘ ‘ | 2 33,0
(ANSI/ B93.7M-D03) A -l (1.23 dia.)
4 holes tapped according to
CVCS model code 154 5 230,0
on page 77: i (6.018) [ (9.06)
For [5] = 1: #10-24 UNC-2B x L 150.8
|1:2’7I(0.5£dl(\5/lzp6H 12,0 f o - (5'9’4)
or [5] = 3: M5-6H x 12,
(0.47) deep 75,0 | \ 100,0
(295 m | | | (3.93) [
I I - |
——

CVI-63-ZD(N)105

Location for optional orifice Z, in port Z,

For thread see table

Mounting surface

Port B

0D0

Stroke limiter detail
CVCS-63-ZDA

Thread sizes for optional orifices

Port A

l 155,1 (6.11) clearance for removal of complete assembly.
A Size 03 pilot control valve to be ordered separately.
Recommended model Vickers DG4V-3(S), see GB-C-2015.

@ Recess in cover for insert engagement.

Model Orifice  Thread

code location

positions

6]

(page 77)

B2 AP M6-6H x 8,0 (0.31) deep
X
Zy M10-6H x 10,0 (0.39) deep

52 QP 1/,"-28 UNF-3B x 8,0 (0.31) deep
Zy 3/g”-24 UNF-2B x 11,0 (0.43) deep
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Valvistor® Proportional Throttles
CVCS-**-HFV, 1* Series, Covers and CVI-**-HFV-A/B, 1* Series, Inserts

Basic Characteristics

Nominal sizes:

ISO 7368 DIN 24342
06 NG16
08 NG25
09 NG32
10 NG40
11 NG50
12 NG63

Max. operating

pressure ......... 350 bar (5000 psi)

Flow ratings ........ up to 2160 L/min
(571 USgpm)

Catalog data based on pilot valve
KTG4V-3S---60-EN427.

General Description

The HFV (Hydraulic Feedback
Valvistor®) range of slip-in cartridge
valves uses a self-regulating hydraulic
design for the control of flow rate by a
current-controlled PWM signal. The
design achieves servo-type control of
the main poppet without using an
electrical feedback transducer.

The construction and features of these
valves open up a wide range of
applications with hydraulic cylinders and
motors. Such applications include die
casting, deep drawn presses, injection
molding, container handling, shovel
loaders, forestry and dump trucks.

With the addition of HFV valves to the
established ISO 7368 (DIN 24342)
cartridge valves, Vickers has further
enhanced an already comprehensive
range.

Valvistor® Technologye

@ Patents applied for worldwide.

In “Valvistor” designs a main poppet
amplifies a small flow through the pilot
circuit, comparable to a transistor. Thus
the name “Valvistor”, derived from
“valve” and “transistor”.

Figures 39 and 40 show the
construction of proportional throttles to
ISO 7368. In both cases a Vickers type

KTG4V-3S proportional valve is used as
the pilot control valve.

Hydraulic position feedback is obtained by
providing the main poppet with a
longitudinal slot (5) in its cylindrical
surface. This slot, together with a metering
edge inside the sleeve, forms a variable
orifice between the inlet of the valve and
the volume above the main poppet (3).

The slot is underlapped to the metering
edge therefore when the valve is closed
and the main poppet is seated, the
variable orifice area is almost closed.

Construction for flow direction A to B;
poppet in the closed (no flow) condition.
(Note: For flow A-B, poppet drilled from A.)

|

Inlet A

Figure 39

Construction for flow direction B to A;
poppet partially open. (Note: For flow
B-A, poppet drilled from B.)

As the main poppet opens, the variable
orifice area increases. The slot is a part of
one leg of a hydraulic bridge circuit and
provides an internal position feedback.

With the pilot throttle valve closed
(Figure 39), the only pilot flow through
the closed-off slot in the seated poppet
is due to pilot valve leakage. The
pressure above the main poppet (3) is
equal to the pressure at the valve inlet

Outlet A

Figure 40

(1), due to the controlled small opening
at the variable orifice. As the upper area
of the poppet is greater than the area
facing the inlet (1), the poppet is held
against its seat (6) by a force
proportional to the difference between
valve inlet and outlet pressures.

Opening the pilot throttle valve (Figure
40) lowers the pressure in volume (3)
allowing the main poppet to move off its
seat. As this occurs the slot passes the
metering edge (7), opening the variable
orifice and allowing flow through the pilot
circuit. Initially the flow through the pilot
valve equals the flow through the slot
plus the volume displaced by the
opening movement of the main poppet.

The main poppet moves upwards until
the pressure drops across the slot and
the pilot effects a force balance on the
poppet. The poppet is then held in a
steady-state condition with equal flow
across the slot and the pilot.

If the flow through the pilot valve is
reduced (by reducing the command
current to the solenoid), the force
balance of the main poppet is again
disturbed and the main poppet moves
downwards reducing the slot area and
decreasing flow to the upper chamber
until the force balance is restored.

Thus by controlling flow through the pilot
valve, the main poppet can be controlled
in any position from fully closed to fully
open. In this manner a very simple,
effective servo-control of the main
poppet is obtained.
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Valvistor® Proportional Throttles

As the pilot flow is returned to the valve
outlet (i.e. no “drain” connection) the
valve is energy efficient.

If the outlet pressure exceeds inlet
pressure when the pilot valve is closed,
the main poppet allows reverse flow
(see CVCS model code [6] , page 86).

The main valve function is determined by
the type of pilot fitted. If pressure
compensation is added to the pilot stage,
the complete valve is pressure
compensated. If a pilot relief valve is fitted,
the mainstage operates as a relief valve.

Features and Benefits

Therefore the position of the main poppet
is controlled by a closed-loop system with
a variable orifice in the poppet acting as
the internal position feedback element.
The command signal in this feedback
system is pilot flow, as set at the
proportional pilot throttle valve (4).

The HFV range with its simplicity, cost
effectiveness and performance level can
be applied in almost all applications from
high performance industrial areas such
as injection molding to those
applications just requiring proportional
functionality.

In addition, the HFV ranger offers:

The data in this catalog is based on the
specially developed proportional pilot
KTG4V-3S---60-EN427 (catalog 539).
The functional flexibility of the Valvistor
may be extended by the use of different
pilots. Contact Vickers for application
assistance.

Unequalled simplicity

No inner electrical feedback loop and associated electronics

Two models: for flow direction AtoBorBto A

Provides system design options and flexibility

Free flow in reverse direction

Provides system design options and flexibility

Internal pilot flow

Simple installation and energy efficient

Fast response

Provides the system designer with high dynamic acceleration/velocity/
deceleration profiles for demanding performance requirements such

as:

® Cylinder position control including lift/lower
® Rotary actuator dynamic control

® Velocity profile control

Smooth closing and opening

Shock-free start-up and shut-off allow high velocities to be maintained
for longer periods, thus reducing cycle times

Low hysteresis

Typically less than 8% with a PWM signal Permits accurate positioning

Integral feedback

Internal hydraulic feedback provides effective, low-cost position

control of main poppet

Repeatability

Provides repeatable and accurate actuator velocity to a given

operator command input

Electrical operation

Current-controlled PWM signal, see pilot valve electrical data, page 89

Pressure compensation

Can be achieved by pressure compensating pilot stage only

Cost-effective design

Provides multiple functions such as pressure compensation, flow
control and reverse free flow check valve

Optional manual override

Pin design

Compatible with antiwear hydraulic oils

and phosphate esters (non alkyl)

Flexible application for broad range of installations

Electrical connections DIN
or conduit box

Provides design flexibility to meet OEM or user preference

Inherent benefits of Vickers cartridge valve technology are applicable to the Valvistor range.
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Functional Symbols Valvistor® Proportional Throttle Valves

Complete valve assembly comprises Direction of controlled flow
insert, cover and proportional solenoid
operated pilot valve (pilot valve to be
specified and ordered separately).

AtoB Bto A
Use insert type CVI-**-HFV-20-A-***-1* Use insert type CVI-**-HFV-20-B-***-1*

Models without free reverse flow capability
Use cover type CVCS-**-HFV*-W-*2(9)-1* A | B A | B
— PIT — — PLIT —
P A Bl T P A Bl T
- d - §
X th APlAPJJZ Z5Y X zlt APlAP% 22

A A
— 4B B
Simplified symbol 22‘ 7_;3 ]
e h o Ly
[ ———_ 7 ! ‘Y D ———
2
R T
Models with free reverse flow capability
Use cover type CVCS-**-HFV*-*2(9)-1* B B
Note: Omit W from model code position [¢] , il A
see page 86. PIIT ) PIIT )
P A B T P lA B
d d
X th AP J ZY
| B
N
~
A‘
. . ‘774‘ B o B
Simplified symbol 22‘ .V a— Pt
M|l In S I H
r—r——_| 7 ! \thf\
2 —
Yo, LY A
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Model Codes Valvistor® Proportional Throttle Valves

Valvistor Throttle Inserts

(F3 ) CVI - % - HFV -

TT LG R8T

Seal Material
F3 - Seals for phosphate esters or
chlorinated hydrocarbons

[4] Type
HFV - Hydraulic feedback, Valvistor

Flow capacity at Ap = 10 bar
(145 psi)

Omit for all other fluid types. Area ratio Sl.feeéﬁfr\:v Code L/min USgpm
Model 20 - 1:2 area ratio 16A 21 210 55
CVI - Cartridge valve insert 16B 21 210 55
: [6] Flow direction 25A 40 405 107
3] Nominal size to ISO 7368
A - For flow Ato B 25B 32 320 107
(DIN 24342) 32A 63 630 166
16 - 06 (NG16) B - For flow B to A
32B 63 630 166
25 - 08 (NG25) 40A 90 900 238
32 - 09 (NG32) 40B 81 900 238
40 - 10 (NG40) 50A 130 1305 345
50 - 11 (NG50) 50B 130 1305 345
63 - 12 (NG63) 63A 216 2160 571
63B 216 2160 571
Valvistor Throttle Covers (Suitable for flows A to B and B to A)
(F3-) CVCS - ** - HFV - * - * - % 2 (9) - 1*
[1] Fluid compatibility . Size 3 pilot valve mounting bolts Seals

F3 - Seals for phosphate esters or
chlorinated hydrocarbons
Omit for all other fluid types.

Model

CVCS - Cartridge valve cover to
ISO 7368

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)
50 - 11 (NG50)
63 - 12 (NG63)

(4] Type
HFV - Hydraulic feedback, Valvistor

- Imperial threads
3 - Metric threads

- Inch O-ring seals to ISO 3601

(6] control option

W - Mainstage Valvistor without free
reverse flow

Omit for standard mainstage Valvistor

with free reverse flow capability

Thread/seal combination

B -G (BSPF) threads for gage ports;
metric threads for orifices (only
available when “3” specified at
position [5])

S - SAE O-ring gage; inch threads for
orifices (only available when “1”
specified at position[5])

[9] Mounting bolts

Sizes 16-40 only

9 - Metric mounting bolts supplied as
standard when “B” (BSPF threads)
specified at position

Omit for sizes 50 and 63

Design number, 1* series

Subject to change. Installation dimension:
unaltered for design numbers 10 to 19.

Pilot Valve

For operation with 12V control system:

KTG4V-3S2B 08N-(V)M-##* **x
*(1)G5-60-EN427

For operation with 24V control system:

KTG4v-3S2B 08N-(V)M-##* **x
*(1)H5-60-EN427

For full technical details of this valve
including types of electrical conections,
see catalog 539.
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Operating Data Valvistor® Proportional Throttle Valves

Data is typical with fluid at 36 cSt (168 SUS) and 50°C (122°F). For pressure drops at other viscosities, see page 129.

Maximum pressure

350 bar (5000 psi)

Flow ratings

See model code (CVI) [7] page 86

Controlled flow characteristics

See graphs on page 88

Pressure drop, free return flow

See graphs on page 90

Dynamic performance: 06 08 09 10 11 12
(NG16) (NG25) (NG32) (NG40) (NG50) (NG63)

Step input A response at Ap = 10 bar (145 psi)
Opening time (ms) 50 85 130 240 280 340
Closing time (ms) 40 60 85 130 200 300
Hysteresis A <15% <15% <15% <15% <15% <15%
Repeatability A <3% <3% <3% <3% <3% <3%

Area ratio (all sizes) 1:2

Hydraulic fluids See page 16

Temperature limits See page 16

Filtration requirements See page 18

Mounting bolts and assembly torques

See page 128

Seal kits

See page 130

Mass

See page 136

A Data quoted with KTG4V-3S---60-EN427 as pilot valve, driven by EEA-PAM-520-A-14.

Pilot Valve Electrical Data

Full performance data and model code breakdown can be found in catalog 539

Type KTG4V-3S---60-EN427 (denotes special spool)
Coil type
G H

Max. current at 50°C (122°F) 3.2A 1.6A

Coil resistance at 20°C (68°F) 1.8 ohms 7.3 ohms

Coil inductance at 1000 Hz 7.5mH 29 mH

Relative duty factor

Continuous rating (ED = 100%)

Electrical protection with plugs fitted correctly

IEC 947 class IP65

Recommended amplifier

EEA-PAM-520-A-14
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Performance Data Valvistor® Proportional Throttle Valves

The graphs below and on the following valve pressure drop. They are based on A minimum pressure drop of 5 bar
page show typical flow characteristics a standard HFV insert and cover with a (72 psi) is recommended. Higher
for different values of input current to KTG4V-3S---60-EN427 pilot valve. pressure drops result in improved
pilot valve plotted against flow rate and control.
Flow/Pressure Drop vs Solenoid Current (% of max.)
USgpm L/min ~ FlowA —B USgpm L/min  Flow B —A
0 250 1o 0 250 100%
Size 16 o, r 1
60 1 / 75% 6 i 60 / 75%
200 200
50 r 50
o o L 62%
© 40 1150 — 50% T 40 1150
= ] z e
3 30 — 3 30 /
[ 100 w 100
20 1 ) yd 20 / o 50%
0,
10 50 / = 37% 10 50 /
o -4 o / o -+ o0
0 50 100150 200 250 300 bar 0 50 100 150 200 250 300 bar
0 1000 2000 3000 4000 5000 psi 0 1000 2000 3000 4000 5000 psi
Pressure drop Pressure drop
USgpm L/min USgpm L/min
1407 100% 1407 100%
Size 25 50 \ \ 500
120 1 75% 120 1
1001 40 / 62% 100 | 400
) — | ) —
€ 801 300f—~ S 801 300/ 5%
g g
T 607 / T 601
20 — 50% 200 — 62%
40 1 — 40 1 LT
7 P
20 | 10 A 20 1 100 .
S 37% / | 20%
0- o) o]
0 50 100150 200 250 300 bar 0 50 100150 200 250 300 bar
0 1000 2000 3000 4000 5000 psi 0 1000 2000 3000 4000 5000 psi
Pressure drop Pressure drop
USgpm L/min USgpm L/min
i 800 100-;% \ 800 100%
Size 32 200 1 75% 200 1
700 700 62%
L — 62% yud
@ 150 1 800 | @ 150 | 8001/
c / I
; 500 I ; 500 /
2 1001 400 2 100 1 400
= || ] 50% U [ 50%
300 / 300 7
50 1 200 / 50 1 200 //
100 37% 100f—— 37%
o © o- O
0 50 100150 200 250 300 bar 0 50 100 150 200 250 300 bar
0 1000 2000 3000 4000 5000 psi 0 1000 2000 3000 4000 5000 psi
Pressure drop Pressure drop
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Size 40

Flow A — B Flow B — A
USgpm L/min ow USgpm L/min ow
100% __ . 300 7 100% -,
1000 /2%, 62% 1000
800 800
200 1 200 1
& &
© 600 © 600 — 62%
3 — 50% 2 v
[ 100 - 400 7 [T 100 4 400 A
L — 50%
200 — 37% 200
J—— 37%
04 o0 0- ol
0 50 100150 200 250 300 bar 0 50 100150 200 250 300 bar
0 1000 2000 3000 4000 5000 psi 0 1ooo 2ooo 3ooo 4ooo 5ooo psi
Pressure drop Pressure drop
Size 50 USgpm L/min USgpm  L/min
100%
4001 1500p—22% 400 11500 (y00% 629
1250 1250
2 9 1000 / 2 9] 1000
© ©
= 50% =
5 / — ’ 2 200 | .
2 20071 750 / 2 200 1 750 / //— 56%
500[/ 44% 500 |-/ 50%
1001 / 7 100 - / v
2501, 250 |-
/ — 37% .
L 37%
04 04 o0
o 50 100 150 2oo 250 300 bar 0 50 100 150 200 250 300 bar
0 1000 2000 3000 4000 5000 psi 0 1ooo 2ooo 3ooo 4ooo 5ooo psi
Pressure drop Pressure drop
Size 63  USgpm  L/min USgpm L/min
- 100% -
700 9 700 0 9
2500 62% 2500 100% 62%
600 1 600 1 /
% 400 1 1500 - 50% % 400 11500
2 300 - 7 2 300 1 56%
9 1000 Ve 8 1000 v
[ 44% [ 50%
200 1 / — 200 1 / L
500 500 /
100 - ﬂ// 37% 100 1 / L 37%
0 0 04 o0
0 50 100150 200 250 300 bar o 50 100 150 200 250 300 bar
0 1ooo 2ooo 3ooo 4ooo 5ooo psi o 1ooo 2ooo 3ooo 4ooo 5ooo psi

Pressure drop

Pressure drop
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Pressure Drops — Free Return Flow
See CVCS model code [6]
@ = Rated flow point

Size 16 psi bar Size 25 psi  bar
1401 10 ? 1401 10 ?
91 9
1201 g 1201 ¢
o o
£ 1007 71 21007 71
o go{ © N 9 g0 6 &/
a 51 0'& a 51 037
g 601 4 @9‘?7 g 601 4 v\o‘b
& 407 3 & © 401 3 <®
20+ 2 2
11 20 11
0- 0 ) o< O
0 50 100 150 200 L/min O 100 200 300 400450 L/min
I T T T T T
0O 10 20 30 40 50 USgpm O 20 40 60 80 100 120 USgpm
Flow rate Flow rate
Size 32 psi bar Size 40 psi  bar
1404 10 7 1401 10
91 9 4
1201 g 1201 g
o o
& 1004 71 ©100{ 71
© 6 ° 6 <
© 80 -~ 2 801 s°
2 5 3| 2 51 <)
2 601 4 <° & 601 4 v
e &0 / S &S
T o407 31 ¢ / 401 31
20{ * d 201 °
1 14
1 0 . ] 0- 0
O 100 300 500 700 L/min 0 250 500 750 1000 L/min
O 50 100 150 200 250 USgpm 0 50 100 150 200 250 USgpm
Flow rate Flow rate
Size 50  psi  bar Size 63 psi  bar
9 9 -
1201 ¢ 1201 g
o o
© 1004 7 £ 1007 77
° 6 ° 6 o?~
@ 80 Ra g 80 R
> 5 Q;\ ? 54 S
% & 0 @Q)
o 601 4 & o 6071 4 A /
a 3 A / a 3 <
401 N 40 /
2 2
204 201 ] |7
04 0 _ 04 0
500 1000 1500 L/min O 500 1000 15002000 2500 L/min
100 200 300 400 USgpm O 100 200 300 400 500 600 USgpm
Flow rate Flow rate
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Mounting Bolts and
Assembly Torques

For Covers

As noted in CVCS model code

position [9] on page 86, cover types
CVCS-**-HFV1-(W)-B29-1*, sizes 16 to
40 inclusive, are supplied complete with
metric mounting bolts. For correct

Mass Approx., kg (Ib)

installation of all other CVCS-**-HFV*
cover types, the following Vickers bolt
kits are recommended.

Inch threads

Nominal CVI-**-HFV CVCS-**-HFV
size insert cover

16 0,13 (0.29) 1,2 (2.6)

25 0,33 (0.73) 1,9 (4.2)

32 0,9 (1.98) 3,3(7.3)

40 1,35 (3.0) 6,3 (13.9)
50 2,2 (4.8) 9,6 (21.0)
63 5,4 (11.9) 19,4 (42.7)

Ordering Procedure

The component parts of the Valvistor

N_ominal Bolt size Vickers bolt kit Recommended assembly proportional throttle assembly, including
Size model code torque, [bf ftm the pilot control valve, must be ordered
16 5/16"-18 x 1.50 BKDNG16-700 26 individually. In addition there is a choice
25 1/,"-13 x 1.50 BKDPNG25-704 81 of electronics: typically a Vickers

32 5/g"-11 x 2.00 BKDNG32-713 210 Eurocard drive amplifier, alternatively a
40 3/,"-10 x 2.25 BKDPNG40-706 370 Vickers 12V DC or 24V DC proportional
50 3/,”-10 x 3.00 BKDNG50-708 429 power plug. The full model code must
63 11/,"-7 x 3.50 BKDNG63-710 888 be specified in all cases.

Metric threads

Typical Valvistor Component
Selection

CVI-**-HFV-20-*-**-10 insert

N_ominal Bolt size Vickers bolt kit Recommended assembly CVCS-*-HFV*-*2(9)-10 cover

stz€ model code torque, Nma Cover mounting bolt kit 4

16 * - 35 KTGA4V-3S- - -60-EN427

25 * _ 110 Pilot valve mounting bolt kit see

32 * - 285 catalog 539

40 4 - 500 Plus:

50 M20 x 80 BKDNG50-709M 580

63 M30 x 90 BKDNG63-711M 1200 Drive Electronics for 24V DC System

For Pilot Valve
See catalog 539.

Seal Kits
For CVI-**-HFV inserts

For CVCS-**-HFV covers

EEA-PAM-520-A-14 Eurocard
amplifier, see GB-C-2270

or

EHH-AMP-702-*-10 proportional
power plug, see GB-C-2115

Drive Electronics for 12V DC System
EHH-AMP-712-*-10 proportional

Nominal  Seal kit type, see Nominal  Seal kit type, see power plug, see GB-C-2282
size model code size model code
Standard F3- Standard F3-

16 456173 02-157617 16 02-157672 02-157671

25 456926 02-157618 25 02-157674 02-157673

32 479449 02-157619 32 02-157905 02-157906

40 478732 514808 40 02-157712 02-157713

50 478733 02-157620 50 02-310971 02-310973

63 456798 02-157621 63 02-310975 02-310976

m With threads lubricated.
€ Metric bolts supplied with cover sizes 16 to 40
inclusive, type -B29-. See installation drawing,
next page.
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Valvistor® Proportional Throttle Valves

CVCS-**-HFV*
Dimensions mm (inch)

Nameplate located on side Zy;
also 2 holes for attachment of

CVI (insert) nameplate

Port Y

Profile of — 7 >~

size 16 only

Datum bolt hole for /

size 03 mounting face

C —»

G min. for removal
of cover assembly

~— (CVCS-*-HFV*W only)

Port Z,
C—>»|a—\— A —/—»E
A Naal sl _
—~ j
// _ e |
I
i_l { & I@_ ;)_ —) __ Port X
4'17 —J } ¢ .?‘ A
L
—b- |
| — P%)—
I _ L n
- +
. 4 )

D

89,6 —*
(3.53)

| 1
\/ Location pin

Interface to ISO 4401 size 03 (ANSI/B93.7M-D03)
4 mounting holes tapped according to model code
on page 86:
For [5] = 1: #10-24 UNC-2B x 12,7 (0.5) deep
For [5] = 3: M5-6H x 12,0 (0.47) deep

@

For B port tappings for plug/optional orifices
(according to functional symbol), see page 125.

. . - R
4 holes thru @ K Metric mounting ;Ej
bolts, M Cap head screws [ N } S
supplied with sizes 16-40 only | H
when -B29- specified | + +
at model code positions ——— T —T G
[71, [8] and [g] on page 86. L ) .
= N——Y f
Valve [Asq. |B C D E G H J g K M S
size max. max. (K dia.) Mounting
bolts
16 66,0 85,5 4,5 68,5 14,5 8,0 36,0 32,50 |8,75/9,25 M8 x 50 48,0
(2.6) (3.37) |(0.18) |(2.7) (0.57) |[(0.32) [(1.42) |(1.28) |(0.344/0.364) (1.89)
25 86,0 - 3,5 88,5 13,5 10,5 25,0 20,75 |13,75/14,25 M12 x 40 39,0
(3.38) (0.14) |(3.48) [(0.53) |(0.42) |[(0.98) |(0.82) |(0.541/0.561) (1.54)
32 1025 |- 3,5 104,5 |13,5 13,0 30,0 21,50 |17,75/18,25 M16 x 55 48,0
(4.03) (0.14) |(4.11) [(0.53) |(0.52) |[(1.18) |(0.85) |(0.699/0.718) (1.89)
40 126,0 |- 2,0 128,5 |11,0 15,0 35,0 21,50 |21,75/22,25 M20 x 60 58,0
(4.96) (0.08) |(5.06) |[(0.43) |(0.59) [(1.38) |(0.85) |[(0.856/0.875) (2.28)
50 1425 |- 4,5 1450 |O 18,0 42,0 21,50 |21,75/22,25 - 68,0
(5.61) (0.18) |(5.71) |((0) (0.71) |(1.66) |(0.85) |(0.856/0.875) (2.68)
63 1830 |- 4,5 1855 |0 20,0 48,0 21,50 |32,75/33,25 - 83,0
(7.2) (0.18) |(7.3) (0) (0.79) |(1.89) |[(0.85) |(1.289/1.309) (3.27)
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Electrohydraulic Proportional Throttles

CVU-**-EFP1-3* Series

Basic Characteristics

Valves
Nominal sizes: ISO 7368 DIN 24342
06 NG16
08 NG25
09 NG32
10 NG40
Max. operating pressure . ... .. 315 bar
(4500 psi)
Flow ratings ......... up to 900 L/min
(238 USgpm)
Amplifier

Vickers model EEA-PAM-571-A, to be
ordered separately. Power input 20-34V
DC, 24V DC nominal.

General Description

Proportional throttle (restrictor) valves for
use where one or more of the following
requirements exist.

® Remote control of machine actuator
speed, linear or rotary.

® Speed control in accordance with
machine operating cycles or
programs.

® Meter-in, meter-out or bleed-off
application of the throttle valve itself.

® Pressure compensated flow control
with the aid of a pressure hydrostat
module, in any of the same three
application modes.

® Smooth control of machine
acceleration and/or deceleration.

® For industrial and mobile applications.

Note: Correct performance of valves
can only be obtained using Vickers
amplifier EEA-PAM-571-A.

Features and Benefits

New 09 (NG32) size.

Valves suitable for unidirectional and
bidirectional control of flow.

4 valve sizes offer choice of flow
capacities

06 (NG16): 190 L/min (50 USgpm)
08 (NG25): 450 L/min (119 USgpm)
09 (NG32): 700 L/min (185 USgpm)
10 (NG40): 900 L/min (238 USgpm)
at 10 bar (145 psi) Ap.

Designed for zero leakage when
closed.

Common amplifier for any valve size
minimizes inventory.

24V DC nominal supply to amplifier to
suit state-of-art control systems.

Choice of command signals.

Acceleration and deceleration
requirements can be adjusted on-site
by “ramp” potentiometer.

Facility for on-site adjustment of
“deadband” compensation and “gain”.

Setting-up and fault diagnosis eased
by panel display and signal
monitoring points.

Functional Symbol
CVU-**-EFP1

Command
signal

mefer
%% """
_____ ___: v

] 1

»

f—————————————

|
|
L
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Model Codes Electrohydraulic Proportional Throttles

(F3)CVU -EFP1-B 2 9-

TTE T A

Special seals for phosphate ester [4] Type Rated flow at 10 bar (145 psi) Ap
fluids EFP1 - Electronic feedback, proportional 19 - 190 L/min (50 USgpm)
Omit for standard seals; see “Hydraulic 2-stage size 06 (NG16) only
fluids” section. 45 - 450 L/min (119 USgpm)
Model Threads on fitted plugs size 08 (NG25) only
CVU - Cartridge valve unit B - G (BSPF) threads to ISO 228/1 o o s
Nominal size to ISO 7368 [6] Seals 90 - 900 L/min (238 USgpm)
(D|N 24342) size 10 (NG40) only
16 - 06 (NG16) 2 - Seals to ISO 3601
25 - 08 (NG25) [9] Design number, 3* series

32 - 09 (NG32)

- - . .
40 - 10 (NG40) Mounting Bolts Subject to change. Installation

dimensions unaltered for design

9 - Metric mounting bolts supplied . .
numbers 31 to 39 inclusive.

Wiring Connections

726 1 |
I
| |
> |
EEA-PAM-571-A-32 ‘ |
+15 _222 |
— p14 < |
0[bi6 [ I
I U
— ' ‘//‘
J__ Customer’s protective ground connection. !
N WARNING
E— All power must be switched
CVU**EFP1 off before connecting or

disconnecting any plugs.

WARNING: Electromagnetic Compatibility (EMC)

A It is necessary to ensure that the unit is wired up in accordance with the connection arrangements shown. For
effective protection the user’s electrical cabinet, the valve subplate or manifold and the cable screens should be
connected to efficient ground points. In all cases both valve and cable should be kept as far away as possible from

any sources of electromagnetic radiation such as cables carrying heavy current, relays and certain kinds of portable radio

transmitters, etc. Difficult environments could mean that extra screening may be necessary to avoid the interference.
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Operating and Performance Data

Electrohydraulic Proportional Throttles

Performance data is typical with fluid at 36 ¢St (168 SUS) and 50°C (122°F)

Pressure ratings:
Ports A, B, X
Port Y
Cracking pressure: (see diagram on next page for valve area ratios)
For flow A to B
For flow B to A

315 bar (4500 psi) max.
<2 bar (29 psi)

2,5 bar (36 psi)
6,5 bar (94 psi)

Flow ratings A to B/B to A

See Model Code [8] on previous page

Spool overlap, deadband typical

CVU-16 30% of full stroke

CVU-25 23% of full stroke

CVU-32 18.5% of full stroke

CVU-40 20% of full stroke
Peak solenoid current at 50°C (122°F) ambient

Nominal 2.2A (13.6W)

Max. 2.9A (18W)
Solenoid coil resistance at 20°C (68°F) 2.8Q

Relative duty factor

Continuous rating (ED = 100%)

Electrical protection with plugs fitted

IEC 144 class IP 65

Dynamic performance (using amplifier EEA-PAM-571-A-32) CVU-16 CVU-25 CVU-32 CVU-40
® Step input response: valve stroke between zero overlap and fully open
100 bar (1450 psi) at ports A, B and X
Opening time 40ms 60ms 80 ms 125 ms
Closing time 50ms 60ms 80ms 125 ms
® Frequency response See next page
® Hysteresis <1% <1% <1% <1%
® Repeatability +0.5% +0.5% +0.5% +0.5%
Mass 3,3 kg 4,1 kg 6,5 kg 8,0 kg
(7.3Ib) (9.0lb) (14.31b) (17.71b)

Flow/Stroke Characteristics
At Ap =10 bar (145 psi)

USgpm L/min
250 9 900 ‘
800 2
2009 700 8.
» %
600 o/
[0} ¥
150 — 7
= 500 S
m 400 2
" 100 =]
300 /d
50 -{ 200 / e
100 — o=
0- |

0O 10 20 30 40 50 60 70 80 90 100
% stroke from closed position

For a given input signal value the
characteristics of the valve approximate
to the theoretical square-law relationship
for sharp-edged orifices:

Apy = Apy (%) 2

Where Apy = Pressure drop for
required flow rate Qy
Ap, = Pressure drop at rated
current

Qyx = Flow rate for which Apy is
to be calculated
Q; = Flow rate at rated current
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Frequency Response
Typical at P, = Pg = 100 bar (1450 psi) and at zero flow.
Based on operating valve about the 50% stroke position with

Valve Area Ratios

a sinusoidal input signal of £10% & I H
[
CVU-16-EFP1---3* I
11 [
1 T 150 =3 _
0 , Area ratio
1 Mplitugs A 120 ~ Ap:Aap=1:14
o 2 yd H
<} N L
S -3 90 o
=] \ ()
@ i N\ Z .
o -5 e 60 &= Ap:1,0
2 -5 — ” ‘ ‘
£ = \ 3
< g—— o0& fo: 04
1 2 3 4 5 7 91012 1520 2530 50 60
Frequency response (Hz)
CVU-25-EFP1---3* App:1,4
1 150
O \\\ 4
-1 120 —~
—~ Amp/, N~ %)
g _g e 90 @
2 :4 g Hydraulic Fluids
= -5 60 &  Allcartridge valves can be used with
() A K*\\‘(& = . . . .
T -6 Sl ~ < antiwear hydraulic oils, and certain low
£ -7 — & NG 30 o viscosity fluids. Add prefix “F3” to model
g -8 — & designations when phosphate ester (not
9= oo - i
1 2 3 4 5 7 91012 1520 250 5060 alkyl-based) or chlorinated
Frequency response (Hz) hydrocarbons are to be used. The
q yresp extreme viscosity range is from 500 to
. 13 ¢St (2270 to 70 SUS) but the
CVU-32-EFP1---3 recommended running range is from 54
1 ‘ 150 to 13 ¢St (245 to 70 SUS). For further
0 | information about fluids, see “Technical
@ :% “MPlity e~ 120 § information” leaflet B-920.
o -3 90 >  Temperature Limits
© 4 « S Ambientmin............ —20°C (—4°F)
2 :g e o 60 £ Ambientmax. ........ +70°C (+158°F)
2 —1 0
s 7 — 30 &  Fluid temperatures
E -8 e
I—
< 1 2 3 4 5 7 910 12 15 20 2530 * Petroleum Water
Frequency response (Hz) oil containing
CVU-40-EFP1---3* Min. —-20°C (-4°F)  +10°C (+50°F)
Max. +80°C (+176°F) +54°C (+129°F)
(1) 150
= —% Nmp//h/de\ 120 »%\ glltratlon Fligquwements
< —3 e o0 o ee page 16.
- (o)
'% 4 | 5‘“««\ < ﬁ Drive Amplifier
o D e 60 & EEA-PAM-571-A. See GB-C-2464.
S -6 7 :
E _ — \ Other Supporting Products
= 7 — 30 @ X _
£ -8 o  See electronic accessories
< gbe——""""] 0& GB-C-2460.
1 2 3 4 5 7 910 12 15 20 25

Frequency response (Hz)
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Electrohydraulic Proportional Throttles

Dimensions mm (inch)

B: clearance for removal of
LVDT housing and/or removal of

%
N
l complete valve from manifold. floor’glfj%df) C 43,0 % for plug removal
removal — Cable gland Pg 7:
@ 6,0 (0.24 dia)
Cable gland
Pg 11: @10,0 —
(0.4 dia) ® Plug
. (part no.
Plug 7 — Il 458939) fitted
ﬁJ ‘ {E T (part no.
977896) ‘
° fitted
A | ) 1y
l Mounting surface A y
| [T I =1
| ] [0 |
I .
=~ \I\ Loiﬁ‘t\';?’n.c’f H— - Location of
por port “X” @
|
yan Port B
N H, bol!tsd @ @ Locating pin
16 (0.06) | =—=—=—"™ Port A 2,5 ((_).10)2[E_pzlu3%]2
over on sizes 25,
nameplate™~+———F ——™ <*E4>F*D*> —and 40 only]
Connections to Port X Dimension  CVU-16 CVU-25 CVU-32 CVU-40
tFooé”O”r'g' :(e)CAt')o”oa:'t ;ﬁiﬁ;’g"nﬂi (ﬁe g A 1355(5.33) 1335 (5.25) 138,5(5.45)  138,5 (5.45)
to upstream pof')t pressure B 74,0 (2.91) 77,0 (3.03) 90,5 (3.56) 109,5 (4.31)
' C 109,5 (4.31) 105,5 (4.15) 113,5 (4.47) 105,5 (4.15)
For bidirectional control of flow (ie flow D 32,5 (1.28) 42,5 (1.67) 51,0 (2.01) 63,0 (2.48)
Ato B and B to A at different times E 70,0 (2.76) 65,5 (2.58) 69,0 (2.72) 63,0 (2.48)
during an operating cycle) port X must F 66,6 (2.62) 85,0 (3.35) 102,0 (4.02) 126,0 (4.96)
be connected to both A and B via a G 57,0 (2.24) 55,0 (2.16) 60,0 (2.36) 60,0 (2.36)
shuttle valve (see diagram). H bolts 4 x M8 x 35 4 x M12 x 45 4 x M16 x 55 4 x M20 x 70
Bolt torque 35 Nm 110 Nm 285 Nm 500 Nm
. Alternative UNC bolts (not supplied with CVU-**-EFP1)
P||0t'Stage of Size 5/16N-18 X 11/2 " 1/2 "-13 x 11/2 " 5/8 "-11x 2" 3/4”-10 X 23/4N
n—CVU Bolt kit BKDNG16700 BKPNG25704 BKNG32713 BKCG825613
x < Bolt torque 26 Ibf ft 81 Ibf ft 210 Ibf ft 370 Ibf ft
Y:—--l
LL' .
External Mainstage
shuttle of CVU
valve N ! B O Installation dimensions below l Connect to drain: pressure must not
r A ! mounting surface, including location exceed 2 bar (29 psi). _
: l of ports “X” and “Y” and size/length of @ See “Connections to Port X", this
L NI bolts “H”, conform to requirements of page.
ISO 7368---A (see page 131).

@

7,0 (0.28)
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Directional Valves with Electrical Indication
CVU-**-SWD, CVU-**-SWD3, CVU-**-ZSWD3, 1* Series

Basic Characteristics

Nominal sizes: 1SO 7368 DIN 24342

06 NG16

08 NG25

09 NG32

10 NG40

11 NG50

12 NG63
Max. pressure . . .. .. 315 bar (4500 psi)
Nominal flow ratings, Ap = 10 bar
(145 psi):
CVU-16 ...... 210 L/min ( 55 USgpm)
CVU-25 ...... 400 L/min (105 USgpm)
CVU-32 ...... 600 L/min (158 USgpm)
CVU-40 ...... 900 L/min (236 USgpm)
CVU-50 ..... 1600 L/min (420 USgpm)
CVU-63 ..... 2500 L/min (660 USgpm)

General Description

These cartridge valves are integral
assemblies of cover and insert with a
main spool that is fully seated in its
closed position. A coaxially mounted
switch on the top cover provides a signal
when the main spool is in position to
close the mainstream flow.

On all models a spring holds the main
spool in the closed position, requiring a
small pressure to create flow through the
valve. Pilot pressure from either a
remote source (SWD models), or from a
valve mounted directly onto the cover
(SWD3 models) can be used to hold the
spool fully closed. The “Dynamic”
models, ZSWD3, with pilot operation of
both opening and closing, cater for
applications requiring fast response.

Flow can be in either direction (i.e. A to
B, and B to A).

The SWD(3) range is specifically
designed for application in circuits and
systems where electrical signalling of
a known (closed) condition of the valve
is required. The design of the main
spool ensures that both switch
indications, i.e. “valve closed” and
“valve open”, occur when the valve is
closed to mainstream flow.

Features and Benefits

® Accurate and repeatable switching
points.

® Integrated and pre-set switch
assembly, with pressure-tight core
tube, requires no setting adjustments
to be made at installation.

o Bidirectional flow capability, simplifies
manifold block design.

® “Dynamic” version ensures positive
opening and closing.

® “Dynamic” version offers fast
response times.

® Absence of spool seals improves
reliability.

® Robustly protected switch assembly.

o Normally open and normally closed
switch contacts.

® Overload and polarity protected.

® Conforms to ISO 7368.

C€

This product has been designed and tested to meet specific standards outlined in the European Electromagnetic
Compatibility Directive (EMC) 89/336/EEC, amended by 91/263/EEC, 92/31/EEC and 93/68/EEC, article 5. For
instructions on installation requirements to achieve effective protection levels, see this leaflet and the Installation

Wiring Practices for Vickers Electronic Products leaflet 2468. Wiring practices relevant to this Directive are
indicated by Electromagnetic Compatibility (EMC).
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Typical Sectional Arrangements -

CVU-32-SWD

!

CVU-32-ZSWD3

1

2

Wiring Connections

CAUTION

All power must be

switched off before

connecting or
disconnecting any plugs.

Customer’s protective ground connection.

>

WARNING: Electromagnetic Compatibility (EMC)

It is necessary to ensure that the unit is wired up in accordance with the connection arrangements shown in this
leaflet. For effective protection the user’s electrical cabinet, the valve subplate or manifold and the cable screens

should be connected to efficient ground points. In all cases both valve and cable should be kept as far away as
possible from any sources of electromagnetic radiation such as cables carrying heavy current, relays and certain kinds of
portable radio transmitters, etc. Difficult environments could mean that extra screening may be necessary to avoid the

interference.

Functional Symbols

CVU-+-SWD CVU--SWD3 CVU-*+-ZSWD3
P A B T P A B T
d d ) b
% -
N
>< >I<
X = X z Z, Y 1
X 2z Z, Y
A A

¥ Standard factory-fitted orifice.

O Tapped port for installation of additional orifices.
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Model Codes

(F3-) CVU -*- (Z)SWD(3) -B 2 9-* -1*

BN

Special Seals for phosphate ester Type

Threads on fitted plugs

fluids

Omit if not required

Model
CVU - Cartridge valve unit

Nominal size to ISO 7368
(DIN 24342)

16 - 06 (NG16)
25 - 08 (NG25)
32 - 09 (NG32)
40 - 10 (NG40)
50 - 11 (NG50)
63 - 12 (NG63)

(4] Dynamic model

Sizes 16 to 40 only

Z - Pilot operation of main spool opening
and closing, via size 3 pilot valve
interface. Note: “3” must also be
specified at position[s]

Omit if not required

SWD - Spool position sensor, series D B - G (BSPF) thread to 1ISO 228/1

Seals
2 - Seals to ISO 3601

(6] Function
Sizes 16, 25, 32 and 40 only:

Blank - Spring return of main spool to
closed postion plus facility to
hold spool closed by hydraulic
pressure from a remote source.

Sizes 16 to 63 - SWD3

(9 Mounting bolts

9 - Metric bolts supplied with valve

Sizes 16 to 40 - ZSWD3

3- As above but with machined
mounting pad, with M5 mounting
bolt tappings, for size 3 pilot

Main spool opening/cracking
nominal pressure

(Ports A and B)

valve to provide for local L - 0,5bar (7 psi)
hydraulic operation (e.g. M- 2,5 bar (36 psi)
solenoid operated directional H- 5,0 bar (72 psi)

valve, shuttle valve, pilot

operated check valve, etc.
according to circuit
requirements)
Note: The pilot valve and its mounting
bolts must be separately specified and
ordered.

Design number, 1* series

Subject to change. Installation
dimensions unaltered for design
numbers 10 to 19 inclusive.

Typical Model Selection

For applications requiring a valve for a
flow rate of 400 L/min (105 USgpm) with
remote pilot, main spool cracking
pressure of 2,5 bar (36.3 psi) and metric
bolts, select:

CVU-25-SWD-B29-M-10

For applications requiring electrical
indication of spool position for a flow rate
of 1600 L/min (420 USgpm) with integral
pilot operation, main spool cracking
pressure of 5,0 bar (72.5 psi) and UNC
bolts, select:

CVU-50-SWD3-B29-H-10

bolt kit BKDNG50708

For applications requiring electrical
indication of spool position with
hydraulic pilot operation for opening and
closing, a flow rate of 600 L/min (158
USgpm), main spool cracking pressure
of 0,5 bar (7.3 psi) and metric bolts,
select:

CVU-32-ZSWD3-B29-L-10

Area Ratios

Operating Data

Maximum Pressures
All ports: 315 bar (4500 psi)

Actual allowable pressure for some or all
ports may be limited by the pressure
rating of the selected pilot valve to be
used on SWD3 models.

CVU-**-SWD
Ap: Ag
1:1

@B

@
O
O

Flow rates

Flow direction A to B, or B to A, with main
spool piloted open and at 10 bar (145 psi)
pressure drop between A and B.

CVU-16 210 L/min ( 55 USgpm)
CVU-25 400 L/min (105 USgpm)
CVU-32 600 L/min (158 USgpm)
CVU-40 900 L/min (236 USgpm)
CVU-50 1600 L/min (420 USgpm)
CVU-63 2500 L/min (660 USgpm)

See pressure drop graphs for further data.

Ap
2

CVU-**-SWD3
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CVU-**-ZSWD3
AA: AB:ABP:AAP

1:1:04:24
AP
— O — BP
Y
-
2,
Ap
Agp
Lo
p

Characteristics of Electrical Switch

Input:
Supply voltage

+10 to +35V DC inclusive of a max.
4V peak-to-peak ripple

Current, switch open 5mA
Current, switch closed 255 mA
Output:
Max. continuous current 250 mA
Voltage 1V below input at max. load
Min. load impedance 96 ohms
Max. switching frequency 10 Hz

Plug connections:
Pin 1 (output 1)
Pin 2
Pin 3
Pin 4 (output 2)

Normally open
Supply positive
ov

Normally closed

Protection Overload and short-circuit protected;
self re-setting
IEC 947 class IP65 with connector
correctly fitted
Mechanical:
Switching hysteresis <0,15 mm (0.006 in)
Repeatability <0,02 mm (0.001 in)

Temperature drift of switching point
Connector

<3 um/°C (0.0002 in/°F)
Pg 7 fitted

Switching Positions Relative to Main Spool Position

Metal-to-metal

seat notch

Figure 41

Decompression

0,5 mm 0,6 mm
" N ’
(0.020") <1 (0.024"
] 1ty
O T
“valve l T “Valve open”
closed”  gpool Spool
closing opening
Figure 42

>Port B

®¢
]

Figure 43

Figure 41: Valve fully closed by
hydraulic pilot pressure and/or spring.
Spool is fully seated in the sleeve.

Figure 42: When the spool is closing the
“valve closed” switch indication occurs
0,5 mm (0.020") before the spool
reaches the valve seat.

When the spool moves off its seated
position the “valve open” indication
occurs when the spool has travelled
approx. 0,6 mm (0.024").

At both of these positions the main flow
path A-B is closed. There is a small
amount of spool travel between these
switching points and the decompression
notch opening/closing.

The clearance between the spool end
and the “A” port diameter is closely
controlled to minimize leakage flow at
the “valve open” switch point, see
“Quiescent Flow” on next page.

Figure 43: The fully open spool allows
full flow path A to B, or B to A.
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Performance Data Directional Valves with Electrical Indication

Typical with oil at 21 ¢St (102 SUS) and
at 50°C (122°F) unless otherwise
indicated. For pressure drops at other

! < Displacement volumes, ZSWD3
viscosities, see page 127. models
]
Total trapped volumes (up to size 3 A
Quiescent Flow ;nountlnlg face) and (gspila(_:ed vtolukmes
These valves are fully seated in the Or Spoofopening and closing Stroke. B
closed position.
\p
Maximum flow A to B, or B to A (at the
“valve open” switch indication position,
see Figure 42 on previous page), at
100 bar (1450 psi) pressure differential
A to B (or from B to A): Volumes in cm3 (in3)
Nominal size At port A: At port B:
Valve size | Max. leakage flow rate: Total vol. Stroke vol. Total vol. Stroke vol.
. spool closed spool open
L/min. (USgpm)
16 50 (0.53) 16 6,44 (0.39) 2,05 (0.13) 2,45 (0.15) 0,43 (0.03)
' ’ 25 13,59 (0.83) 4,73 (0.29) 4,40 (0.27) 0,95 (0.06)
25 3,0 (0.8) 32 27,49 (1.68) 11,79 (0.72) 6,69 (0.41) 2,29 (0.14)
32 4,0 (1.06) 40 44,34 (2.70) 21,38 (1.30) 9,92 (0.61) 4,23 (0.26)
40 6,0 (1.6)
50 12,0 3.2)
63 18,0 (4.8)

Hydraulic Fluids

These valves are suitable for use with
hydraulic oils, water-in-oil emulsions and
water glycols.

The extreme operating range is from
500 to 13 ¢St (2270 to 70 SUS) but the
recommended running range is 54 to
13 ¢St (245 to 70 SUS).

Temperature Limits
Ambient:

Minimum —20°C (- 4°F)
Maximum +80°C (+176°F)

Fluid temperature

Petroleum Water-
oil containing
Min. -10°C +10°C
(+14°F) (+50°F)
Max.* +80°C +54°C
(+176°F) (+129°F)

* To obtain optimum service life from
both fluid and hydraulic system, 65°C
(150°F) is the recommended maximum
fluid temperature, except for
water-containing fluids.

For synthetic fluids consult fluid

manufacturer or Vickers where limits are

outside those for petroleum oil.

Filtration Requirements
See page 18.

Mounting Attitude
Unrestricted.
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Pressure Drops
Flow in either direction: Ato B, or Bto A

CVU-16-(Z)SWD(3)

CVU-25-(Z)SWD(3)

psi bar psi  bar
1507 10 / 1504 10
g ° g 8
£ 100 | /| 5 1001 /
s 6 [~ H spring — o 6 | spring E—
7 — ] 5 —r 1
2 504 A wenino S 501 4[werrg 7/
(3] 7 (3] T S
= 2 a P ey S
L s/p(h’\g _ﬂﬂ—gs /
0- 0- = .
0 50 100 150 200 250 L/min 0 100 200 300 400 L/min
I T T I T T T T
0 25 50 USgpm 0 25 50 75 100 USgpm
Flow rate Flow rate
CVU-32-(Z2)SWD(3) CVU-40-(Z2)SWD(3)
psi  bar psi  bar
1507 10 1507 10
o 8 o 8
© 100 4 / S 100- /
© . © .
o 6 [ H spring — 7 o 6 [ Hspring //
> J / 2  ——
8 50 - M spring e 8 50 M spring
Lsping |~ L sprind
O . —_7 O a //
0 100 200 300 400 500 600 L/min 0 200 400 600 800 1000 L/min
f T T T I T T T T T
0 50 100 150 USgpm 0 50 100 150 200 250 USgpm
Flow rate Flow rate
CVU-50-SWD3 CVU-63-SWD3
psi bar psi bar
150 7 10 1507 1,
o 8 o 8
© 100 - . / © 100+
S e S JEE———
2 4 / 2
g 5o ‘luwvo 7 g 501 Huwmo 7
o 2 L spring o 2 L spring
0 - == . 0- = .
0 400 800 1200 1600L/min 0 500 1000 1500 2000 2500 L/min

T T T T
0 100 200 300 400 USgpm
Flow rate

I T
0 100 200 300 400 500 600 700 USgpm
Flow rate
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Standard, Factory Fitted Orifices

Standard orifices fitted in model types
SWD and SWD3 are sized to optimize
valve dynamics with low shock
characteristics over a wide range of
system parameters. In model types
CVU-**-SWD3 provision for orifice Z;
caters for additional tuning. If it is
necessary to change the size of orifice
AP then consult your Vickers
representative for information on correct
dismantling and re-assembly
procedures.

CVU-**-SWD Models

Nominal | Orifice AP, port X in
size side of cover
Diameter, Thread
mm (inches)
16 1,0 (0.039) M6
25 1,2 (0.047) M6
32 1,4 (0.055) M6
40 1,4 (0.055) M6
CVU-**-SWD3 Models
Nominal size Orifice AP: Orifice Z;:
Diameter, Thread Diameter, Thread
mm (inches) mm (inches)
06 (NG16) 1,4 (0.055) M5 1,0 (0.039) M5
08 (NG 25) 1,6 (0.063) M6 1,2 (0.047) M6
09 (NG 32) 2,0 (0.079) M6 1,4 (0.055) M6
10 (NG 40) 2,0 (0.079) M6 1,4 (0.055) M6
11 (NG 50) 2,2 (0.087) M6 1,6 (0.063) M6
12 (NG 63) 2,5 (0.098) M6 1,8 (0.071) M10

CVU-**-ZSWD3 Models

Nominal
size

Z,

Orifice locations AP, X,

Diameter,
mm (inches)

Thread

06 (NG16)
08 (NG 25)
09 (NG 32)
10 (NG 40)

No standard
orifices fitted

M6
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Directional Valves with Electrical Indication

CVU-**-SWD-B29-*-1* Models
Sizes 16 to 40

Dimensions mm (inch)

2,0

(0.08) W ~—
max.

Port X

A 7
i PortY — |
ZT Orientation pin

,0 (0.08) max.

View showing orientation of switch
and plug on CVU-16-SWD model

Orientation of plug may be
changed by 180° by removing
switch housing bolts before

rotating housing to new position.
Replace bolts and torque to 7-9
Nm (5.2-6.6 Ibf ft)

G bolts supplied A — |

F to remove valve r ‘ @

™ Bmax. >

2,0 (0.08) - A

maXJ—k=AF=%/ Nameplate
| I— /_

@  ©

¥

fﬁ
f\& @)

Port X
O O

Orientation pin
View showing orientation of switch and
plug on CVU-25/32/40-SWD models

|
|

el [ e |
|

44,0 (1.73) 8,0 (0.3) for plug removal

Plug (part no. 458939) fitted.
Cable entry 6,0 (0.24) dia.
max. For connections see
Operating Data table

)

I

£ T T E

[ ‘L--Mi—CrD F

I3 T

I : ”: [ Mounting surface|®

Port B
-

Dimension CVU-16-SWD  CVU-25-SWD

CVU-32-SWD CVU-4Q-SWD

A 65,0 (2.6) 85,0 (3.35)
B 69,0 (2.72) 90,0 (3.54)
C 26,0 (1.02) 25,0 (0.98)
D 40,0 (1.58) 60,0 (2.36)
E 118,5 (4.67) 141,25 (5.56)
F 173,9 (6.85) 210,1 (8.27)
Gholts A 4xM8x40 4 xM12 x 45
Bolt torque 35 (26) 110 (81)

Nm ( Ibf ft)

102,0 (4.02) 125,0 (4.92)
106,5 (4.2) 130,0 (5.12)

47,0 (1.89 49,0 (1.93

O ) O ) Hl For details of equivalent inch/UNC

65,0 (2.56) 70,0 (2.76) bolts see page 108.
143,5 (5.65) 148,5 (5.85) @ Installation dimensions below
228,2 (8.98) 253,0 (9.96) mounting surface, including location
4 x M16 x 75 4 x M20 x 80 of port “X” and size/length of bolts
285 (210) 500 (370) “G”, conform to requirements of ISO

7368---A (see page 131).
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CVU-**-SWD3-B29-*-1* models, sizes 16 to 50
CVU-**-ZSWD3-B29-*-1* models, sizes 16 to 40

@3

Dimensions mm (inch) - A Nameplate
2,0 (0.08) = .= Lifting eyebolts, M10,
4,0 (0.16) max. $«Popr\t x+¢:1r;2x(0.16) max. Port X / supplied with size 50 only
2,0 (0.08 ’ Orientation pin
max 4 Ve 6 i
' Orientation pin = YW AN SWD3 models, sizes 25 to 50:
T Port Z, Location of standard orifice AP.
73,0 (2.08) t Port 7, A M6-6H x 8,0 (0.3) deep.
¢ & ! Torque plug to 10-12 Nm (7.5-9 Ibf ft)
| - i Port Z;
40,5 (1.6) — | ‘ ‘
Size 16: Standard orifice Port Z, Port Y
Z4 located in port Z;. ‘ . ‘
M6-6H x 8,0 (0.3) deep QA
W I View showing orientation of switch and plug on
View showing orientation of switch and plug CVU-**-SWD3 models sizes 25 to 50 and
on CVU-16-(Z)SWD3 models CVU-**-ZSWD3 models sizes 25 — 40
Orientation of plug may be changed by 180° by 440
removing switch housing bolts before rotating housing (1.73)
to new position. Replace bolts and torque to 7-9 Nm — - 8i0 (0.3) for |
(5.2-6.6 Ibf ft) 1 plug remova
. . Plug (part no.
Sizes 2510 50: . — 458939) fitted.
Location for optional orifice Z,. ] Cable entry 6,0
M6-6H x 8,0 (0.3) deep: Ft ve X ( | ig (0.24) dia ma{x
Torque plug to 20-24 Nm (15-18 Ibf ft) 0 remove vaive f I F(Sr conne.ction.s
=)

Datum mounting bolt

see Operating

position of size 03 x\_ - I Data table
interface ?7 ﬁ o 2 ﬁl[} T E
o o D
Location for optional H 3 * ° ‘J(/ | F
orifice X. PR L// e = C l
M6-6H x 8,0 (0.3) deep X ¢ A¢ - T B Y
Size 16 only: P_é_iﬂ} T > - UJ Mntmg surface @
Location for optional L4 g9/ G bolts
orifice Z,. b \ @ D supplied A
M6-6H x 8,0 (0.3) deep — Port B
Interface to ISO 4401 size 03 (ANSI/B93.7M-D03) =
4 holes tapped M5-6H x 12,0 (0.47) deep ‘; Port A
\

Dimension CVU-16-Z)SWD3 CVU-25-(Z)SWD3 CVU-32-(Z)SWD3 CVU-40-(Z)SWD3 CVU-50-SWD3
A 73,0 (2.87) 85,0 (3.35) 102,0 (4.02) 125,0 (4.92) 1425 (5.61)
B 75,5 (2.97) 90,0 (3.54) 106,5 (4.2) 130,0 (5.12) 147,0 (5.79)
C 82,5 (3.25) 54,0 (2.13) 72,0 (2.83) 55,0 (2.16) 42,0 (1.65)
D 90,0 (3.54) 90,0 (3.54) 90,0 (3.54) 100,0 (3.94) 100,0 (3.94)
E 168,5 (6.63) 168,5 (6.63) 168,5 (6.63) 178,5 (7.03) 178,5 (7.03)
F 223,9 (8.81) 240,0 (9.45) 253,2 (9.97) 282,8 (11.13) 300,0 (11.81)
G bolts A 4 x M8 x 100 4xXxM12 x 75 4 x M16 x 100 4 xM20 x 75 4 x M20 x 75
Bolt torque
Nm (Ibf. ft) 35 (26) 110 (81) 285 (210) 50 (370) 580 (430)
H 75,5 (3.0) 75,5 (3.0) 75,5 (3.0) 80,0 (3.1) 80,0 (3.1)
J 70,5 (2.76) 90,0 (3.54) 106,5 (4.2) 130,0 (4.9) 145,0 (5.7)

A Size 03 pilot control valve to be ordered separately. Recommended m
H For details of equivalent inch/UNC bolts see page 108.

odel Vickers DG4V-3(S), see GB-C-2015.

@ Installation dimensions below mounting surface, including location of ports “X”, “Y”, “Z;”, “Z," and size/length of bolts “G”, conform to

requirements of ISO 7368---A (see page 131).
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CVU-63-SWD3-B29-*-1* Models
Dimensions mm (inch)

3,0 (0.12)—»

Location for optional orifice Z,.
M6-6H x 8,0 (0.3) deep

3,5(0.14)
Plug. j

@

- 183,0 (7.2) — == 3,0(0.12)

Lifting eyebolts, M10, supplied

Torque to 10-12 Nm (7.5-9 Ibf ft)

Location for optional orifice X.
M6-6H x 8,0 (0.3) deep

Orientation pin

~<— Plug.

Torque to 20—24 Nm (15-18 Ibf ft)

Standard orifice Z1, 1,8 (0.07) dia

3,5

Interface to 1ISO 4401
size 03
(ANSI/B93.7M-D03)
4 holes tapped M5-6H
x 12,0 (0.47) deep

(6.14/

Datum mounting bolt position of size 03 interface

44,0 (1.73) =]

-

Port Y
128,0
(5.04)

—

M10-6H x 12,0 (0.47) deep

~+—8,0 (0.3) for plug removal

Plug (part no. 458939) fitted.
Cable entry 6,0 (0.24) dia. max.
For connections see Operating

Data table
368,0
(14.49) g
to remove " ‘
valve | . |
‘ 2135
] [T] ] ? T (8.40)
135,0
e 96,0 (5.31)| 368,0
Nameplate — ‘ (3.78) (14.49)
o O
Y - e = Y
Bolts supplied: 4 x M30 x 150. | _l Mounting surface @
Torque to 1200 Nm (885 Ibf ft) A L
~
@ <J @ Port B
A Size 03 pilot control valve to be ordered separately.
Recommended model Vickers DG4V-3(S), see GB-C-2015.
Hl For details of equivalent inch/UNC bolts see next page. Port A

@ Installation dimensions below mounting surface, including
location of ports “X”, “Y”, “Z; ", “Z,” and size/length of bolts “G”,
conform to requirements of ISO 7368---A (see page 131).
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Mounting Bolts/Torques

Metric mounting bolts are supplied with
these valves (see installation drawings
for details and torques). The following
table gives details of equivalent UNC
bolts which must be to Grade 12.9

(ISO 898) or stronger.

Model Bolt details Recommended Vickers bolt Torque to

length kit no. Ibf ft
CVU-16-SWD 5/16”"-18 UNC 13/," BKDNG16700 26
CVU-16-(Z)SWD3 5/16”"-18 UNC 331," On request 26
CVU-25-SWD 1/,”-13 UNC 13/, On request 81
CVU-25-(Z)SWD3 1/,"-13 UNC 3" BKCGV06603 81
CVU-32-SWD 5/g”—11 UNC 3" BK1015 210
CVU-32-(2)SWD3 5/g"—11 UNC 4" BKFG06646 210
CVU-40-SWD 3/,”-10 UNC 31,” On request 370
CVU-40-(Z)SWD3 3/,”-10 UNC 31, BKCG10616 370
CVU-50-SWD3 3/,”-10 UNC 3" BKDNG50708 430
CVU-63-SWD3 11/,”-7 UNC 53/," On request 885
Y Spare Seal Kits Ordering Procedure

ass

Valve complete with 4 mounting bolts;
pilot valve not included in SWD3

Seal kits for sizes 16, 25, 32 and 40
cover all model types SWD, SWD3 and
ZSWD3 (also proportional throttles type

Order by model code and quantity. Note
that size 03 pilot valves for mounting on
to SWD3 and ZSWD3 models (and their

models. EFP1; see page 93) and may contain mounting bolts) must be ordered
redundant seals for a particular model separately.
designation.
Model Mass
kg (Ib)
CVU-16-SWD 1,6 (3.4)
CVU-16-(Z)SWD3 33 (7.3) Nominal size Vickers seal kit model code:
CVU-25-SWD 35 (7.7) Standard seals “F3” seals
CVU-25-(Z)SWD3 4.9 (10.8) CVU-16-(2)SWD(3) 02-157167 02-157168
CVU-25-(Z2)SWD(3) 02-157536 02-157537
CVU-32-SWD 5,75 12.3
! ( ) CVU-32-(Z2)SWD(3) 02-157165 02-157616
CVU-32 (2)SWD3 7,25 |(16.0)  CVU-40-(2)SWD(3) 02-157679 02-157680
CVU-40-SWD 9,6 (21.2) CVU-50-SWD3 02-157675 02-157676
CVU-63-SWD3 02-157677 02-157678
CVU-40-(Z2)SWD3 12,3 | (27.0)
CVU-50-SWD3 15,7 | (34.7)
CVU-63-SWD3 37,9 |(83.4)
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Special Function Valves

General Information

Special function cartridge valves are:

® 1:0.25 area ratio cartridge for low
pressure relief and

e Directional function model
CV**-**.C025

This section of the catalog includes
circuitry for applying hydrostat functions
to flow control throttles, using standard
cartridge relief components and control
modules.

1:0.25 Area Ratio
Cartridge: Sizes 16 to 40

This cartridge arrangement has a 1:0.25
area ratio and operates with a pilot flow
entering at X, the pilot flow rate being
governed by the integral pressure
compensated flow control. See Figure
44. Pilot flow passes out of Z; to an
appropriate pilot relief valve which
creates pressure on the top of the pilot
piston. This means the main valve will

open at, and maintain, a pressure at A of

25% of pilot pressure.

When used with an electrohydraulic
proportional pressure control (connected
to Z, port), pressures as low as 1,5 bar
(22 psi) are controllable at port A,
making it ideal for plastics injection
molding machine applications. The area
ratio of the large piston to sleeve seat is
1:1.1. The Z; port should never be
blocked; doing so could result in
pressure intensification at this port.

This low pressure relief valve can also
be used as a directional control back
pressure valve, or as a blocking valve.

When the back pressure function is
operational, port Z, must be drained to
the reservoir. The valve can be locked
shut by applying at Z, a pressure
greater than any at A.

The following models are available;
insert and cover are ordered separately:

Insert
CVI-16-C025-40
CVI-25-C025-40

Cover

CVCS-16-C025-*2(9)-10
CVCS-25-C025-*2(9)-10
CVCS-32-C025-*2(9)-10
CVCS-40-C025-*2(9)-10

CVI-32-C025-40
CVI-40-C025-40

= Typical Application
* CVCS-**-C025 Plastics Injection Molding
— w Cover
X z Zy
1 B CVI-**-C025
Insert Pressure compensated
A flow control \
=» 1
X S — ‘ a)
Pilot relief valve  Pilotflow X 7] 12>
4-210 bar \ B }
\ (58-3045 psi) 1:1 main relief valve /’\’ |
¢ 1-52,5 bar A o
o (14.5-760 psi) | |
j \ \
V% o } H%**L* N
" ] Ll
Z; - g Other control
H functions
Zy
B
I ‘ ‘ ‘ Motor
‘ ‘ rotation
A
Screw I Injection 6%
cylinder
Figure 44 From injection circuitry
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Normally Open Prefill
Valve:
Sizes 25, 32, 40 and 63

Normally open cartridge valves require
an external pilot signal to close the valve
against system pressure. This valve
range is ideally suited for applications
requiring a prefill valve or
decompression valve.

The main spool consists of a sleeve with  Sizes 25, 32 and 40 are supplied as
a sharp edged seat and a piston. A separate insert and cover:

spring holds the piston in the open

position. Pressure at control port X Cover

Insert

forces the poppet against the spring to

CVCS-25-0D-*2(9)-10
close the valve. ©)

CVI-25-0D105-40

CVCS-32-0OD-*2(9)-10

CVI-32-OD105-40

Sizes 25, 32, 40
Area ratios are defined as 1:1.05.

CVCS-40-OD-*2(9)-10

CVI-40-OD105-40

Pressure to close = 2,5 bar (36.3 psi) + Size 63 is supplied as a complete unit:
Pa + 0.05 Pg. CVU-63-OD11-B29-M-10
Size 63

Area ratios are defined as 1:1.1.
Pressure to close = 2,5 bar (36.3 psi) +

Pa + 0.1 Pg.
Sizes 25, 32 and 40
CVCS-**-0D
‘ Cover
K
X A
P CVI-**-0OD105

B
[ Insert
A

Size 63

Figure 45
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Hydrostat Functions for
Use in Fixed Delivery
Pump Systems

Where the flow rate through a throttle is
required to be independent of variations
in load and/or system pressure, a
hydrostat function should be designed
into the system. A 3-way, bleed-off
hydrostat can be built from standard
relief valve elements presented in this
catalog. The adjacent diagrams, Figures
46, 47 and 48, show the circuitry of a
3-way hydrostat together with three
control options.

Figure 46. The pressure drop across
the proportional throttle can be varied by
adjusting the setting of the pilot relief
valve in the CVCS-**-C type cover (see
page 47). Normally, with the flow rate
through the proportional throttle being
less than the pump delivery, excess
pump flow will be by-passed through the
cartridge insert (flow A to B) to reservoir.

Variations in load and/or system
pressure will increase or decrease flow
across the pilot relief valve, thereby
causing the spool of the insert to move
to either increase or decrease the
by-pass flow to re-establish the correct
differential pressure across the throttle.

A separate main system relief valve (not
shown) should be provided for
controlling the maximum system
pressure.

Figure 47. The CVCS-**-C cover and
CVI-**-D10 insert here act as the
maximum pressure relief valve. A
sensing line is taken from auxiliary port
Z4 to a separate module which controls
the pressure differential.

Figure 48. By using a type CVCS-**-C1
or C3 cover (integral interface for size 3
pilot valve), a proportional pressure
control valve KCG-3 allows the
maximum pressure to be varied from a
suitable electrical signal. A typical
application would be where the final
holding pressure on an actuator needs
to be varied (e.g. curing/setting time).

Differential pressure setting

CVCS-**-C
Cover
K >K
x'z, Iap Y
e | —— - "
| =] CVI-**D10
| \ B Insert
| Proportional throttle, type: }
| CVU-**EFP1 A
‘ A Ny X ‘7 -
| v~
LB gAY |
X [ |
= | |
. T
Figure 46
Differential pressure setting
Maximum pressure setting
DGMA-3-C1
Crossover plate | p| A Bl T
CVCS-**-C
CVGC-3 % Cover
Module Pl AL “= B IT K@K
| | XL ZL AP Y CVI-*-D10
T | % ‘ } Insert
" Proportional throttle, type: |
| CVU-**EFP1 | \
| ] X . 4A |
| M- P
N P ]
I ||
[ =] | |
Figure 47 LT
Proportional pressure setting
. . . = KCG-3
Differential pressure setting EB/J Proportional
DGMA-3-C1 P AT B— | T| pilotvalve
Crossover A B‘
plate L CVCS-*-C*
CVGC-3 % =D Cover
Module = K >
| T T | ‘ |
PLfAfffEf\vaffiifzﬂ ‘AP Y‘
| =] CVI-*-D10
7777777 | ‘ B . Insert
r Proportional throttle, type: | \
| CcVU-*-EFP1 | |
| SR A
| owM— - |
Losp=gay | i
I I [ | |
| =~= | |
Figure 48 LI
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Model Codes Special Function Valves

CVCS Covers

Vickers type “CVCS” cartridge covers
featured in this catalog conform to
installation requirements of ISO 7368
and DIN 24342. All features must be
specified when ordering; those in
brackets () are optional or apply only to
specific models.

Metric Models
Metric bolt tappings and orifice threads; BSPF plugs. Mounting bolts supplied.

(F3-) CVCS - ** - % LB 2 9 - 1% (-Hk *)

RN

Non-Metric Models
UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

(F3-) CVCS - ** - *kkx _ S 2 -1* (_*** **)

R R R

Seal Material Plugs and orifice threads See page 124 for sizes of factory-fitted
F3- Special seals. See “Fluids and B -G (BSPF) threads for closure plugs: Istan?ard orlflcss.f_gtk(;etr) orlflce_5|lzes and
Seals” on page 16. metric threads for orifices z;)r(r::r:ozrsnce;irtlwﬁhl sur \)//icslfeercs”a
Omit for standard seals. S -SAE threads for closure plugs; 9 tative. N Y tandard ofif
UNF threads for orifices representative. on-standard orifice
requirements should be defined as

Model follows:
CVCS - Cartridge valve cover to (6] seals

ISO 7368 2 -Inch O-ring seals to 1ISO 3601 [9 Pilot control orifice location
Nominal size to 1SO 7368 Mounting bolts Specify port location for non-standard

orifice, e.g. “AP”, followed by orifice size
9 - Metric mounting bolts supplied code, see [10]. Repeat as necessary for
further non-standard requirements.

(DIN 24342)

Applicable to

function type Design number, 1* series Orifice size

C0O25 oD . .

Subject to change. Installation Specify non-standard orifice size code,
16 - 06 (NG16) o - dimensions unchanged for design see tables on page 125.
25 -08 (NG25) ° (] numbers 10 to 19 inclusive.
32 - 09 (NG32) o .
40 - 10 (NG40) . .
[4] Function
C025 - 1:0.25 ratio (used with insert type
C025)

OD - Normally open (prefill)
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CVI Inserts

For availability of inserts by size and
function, see page 5. All features must
be specified when ordering; those in
brackets () are optional.

_ kkkk

(F3-) CVI -

TIIT R

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

[4] Function

C025 - 1:0.25 ratio (used with insert
type C025)

OD105 - Normally open (prefill)

Model

CVI - Cartridge valve insert

Nominal size to 1ISO 7368

(DIN 24342)
Applicable to function type
C0O25 D105
16 - 06 (NG16) ° -
25 - 08 (NG25) ° °
32-09 (NG32) ° °
40 - 10 (NG40) (] L]

Cracking pressure, bar (psi)

Applicable only to type D10 for hydrostat
function

J = 7,0(102)

Note: The J spring can only be used with
cover type CVCS-**-H*.

(6] Design number, 4* series

Subject to change. Installation
dimensions unchanged for design
numbers 40 to 49 inclusive.

Note: A nameplate is supplied with each
insert for fixing to the cover to identify the
insert in use.

CVU Unit

Available in one size/configuration only.

(F3-)CVU -63-0D11-B 2 9-M - 1*

B

Seal Material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model
CVU - Cartridge valve unit

Nominal size to ISO 7368
(DIN 24342)

63 - 12 (NG63)

(4] Function
OD11 - 1:1.1 ratio normally open (prefill)

Threads on fitted plugs
B -G (BSPF) thread to 1ISO 228/1

(6] seals
2 - Seals to ISO 3601

Mounting bolts

9 - Metric mounting bolts supplied

Cracking pressure, bar (psi)
M- 25(36.3)

[o] Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.
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Special Function Valves

CVCS-**-C025 = CVCS-**-0OD
Sizes 16 to 40 K Sizes 25 to 40 —
B ]
Dimensions X AP
mm (inch) X 4 L‘ AP Z;
3,0(0.12)
—— Asq. —|=—3,0(0.12) max. max. —=+—— Asq. —»
‘ Ori7ntation pin
. \
ENIRG nderd aE T 1D
standard
&y ! &2 orifice X A E% &2
A \5{ . u
‘o @) I 3, R
: — ~ 0.12) | -
(0.12) @) n Y max. () @
max. y P N\ ¥ N\ N
} } 1
8,0 E® . E® | .
(0.3l)m$lx. v _ Na‘tmeplate. CVCS : Nam(ip/ate. CVCS
77,r=| ' _.___. /\ ) ’ ' / ) \
T to
B i B o L
# ! ? Mounting Mounting face ¢ L FT P Y
D I face D | = I

2 holes for attachment
of CVI (insert)

nameplate

N
€

() %
¥

Ty
e -
Lﬁf_L\ /
See page 128 for

information on bolt
sizes, bolt kits and

™
%

N
1

Orientation pin

Location for
optional orifice Z; W

assembly torques

i

2 holes for attachment of
CVI (insert) nameplate

CVU-63-OD11

Installation details of cover as for CVCS-**-OD models
above, see table for relevant dimensions.

@® Minimum clearance for removal of cover from manifold
W For thread sizes and orifice kits see page 124.

Size A B C D max. E Location of nameplates
Tolerance Type C025 Type OD
-0,1 (0.004)

16 65,0 (2.56) 35,0 (1.38) 26,0 (1.02) 8,0 (0.315) 12,0 (0.47) Side Z, -

25 85,5 (3.37) 42,0 (1.65) 25,0 (0.98) 10,5 (0.413) 22,0 (0.90) Side Z, Side Z;

32 102,5 (4.04) 51,0 (2.01) 30,0 (1.18) 13,0 (0.512) 31,0 (1.22) Side Z, Side Z;

40 124.5 (4.90) 61,0 (2.40) 35,0 (1.38) 15,0 (0.591) 33,0 (1.30) Side Z, Side Z;

63 181,0 (7.12) 86,0 (3.38) 48,0 (1.89) 20,0 (0.787) 43,0 (1.70) - Side Z;
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Sizes 80 and 100 Cartridge Valves

General Information

Three cover types and two insert types
provide a range of check, directional and
flow control functions for flows up to
5500 L/min (1450 USgpm).

The 80 and 100 sizes differ from the
smaller sizes in that the cover is not
located into the cavity. Sealing is both on
the flat cover face and around the ring
on the insert sleeve, see Figure 49.

Ratings
Maximum pressure - 350 bar (5000 psi)

Nominal flow based on 4 bar (58 psi)
pressure drop for D16 insert. F insert will
have lower flow rating:

Size 80
Size 100

..... 3500 L/min (925 USgpm)
... 5500 L/min (1450 USgpm)

Insert cracking (opening) pressures:

Fluids and Seals

Fluorocarbon seals (F3) are standard for
these two sizes.

Refer also to “Applications, Ratings and
Characteristics”, on page 16.

The two inserts, types D16 and F, have gggz k/l """"""" lodsbgfzﬁ'g 223
area ratios of 1:1.6, see Figure 50. CodeH .............. 2,0 bar (29 psi)
Anp
(160% Ap)
Adjustment
knob
W Adjustment
| screw m
| | I % ?
N Cover 7 ] Ring
| CVC-*-A e L
| I N Sleev
. Stop rod I I e
N CTI:/!ﬂ Ring I |l
\ éﬁ Insert
X BT [T f Sleeve L B CVI-*
] *ﬁ ﬁ* N Poppet \ 16
1 1 % Spring A A
I e Insert 6800/ A
B CVI-+.D16 (60% An)
Manifold )
A 1:1.6 area ratio
CVI-**D16 Insert An
— | (100%)

Figure 49

Figure 50
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Functional Symbols

Sizes 80 and 100 Cartridge Valves

Basic Check Valve: Sizes 80 and 100

CVC-**-

K Cover
The standard directional cover (model X | AP
code letter N), contains a pilot pressure | |
passage which can be fitted with an B CVI-**-D16
orifice to control the poppet’s opening ‘ Insert
and closing rate. ﬂ
Used with the model D16 (1:1.6 area
ratio poppet) insert, the combined cover
and insert becomes a check valve. Port
X in the cover is connected to port B in
the insert. This allows free flow from
insert port A to port B while blocking flow
from B to A.
2-Way, 2-Position Function: Ve
Sizes 80 and 100 <B Cover

X AP
Using a model N cover with the D16 |
. . L CVI-**D16
insert, can provide directional control of B Insert
flow from insert port A to B or from B to \%P
A. Pressurizing port X from a remote W
source will block flow from insert port A
and B. With X connected to B, system
flow is from A to B. Flow will be from B to
A if X is connected to tank or A.
Adjustable Stroke Limiter and

; ; ; . CVC-**-A
Directional Functions: x T Cover
Sizes 80 and 100 X AP
|

The stroke adjuster of the model A cover B CV|-**-
limits the opening of the type F insert Insert

poppet to restrict flow in either direction
(A to B and B to A). Control is from pilot
port X to which an orifice can be added
to control opening/closing speed.

Single Solenoid Control:
Sizes 80 and 100

A size 5 pilot valve can be mounted
directly to the top face of the type D2
cover for control of opening and closing
of the type D16 insert for flow in either
direction, A to B, or B to A.

Type D5 is also available for size 80.
Opening/closing speeds can be
controlled by the fitting of orifices in AP
and/or pilot port X.

DG4V-5-2A
Pilot valve

CvC-**D2 and
CVC-80-D5

Cover

CVI-**D16
Insert
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Model Codes Sizes 80 and 100 Cartridge Valves

CVC Covers For availability of covers by size and
function see page 4. All features must

Vickers type “CVC” cartridge covers be specified when ordering; those in

featured have different pilot port usage brackets () are optional or apply only to

and pilot port orientation to type “CVCS”.  specific models.

Non-Metric Models
UNC bolt tappings; UNF orifice threads; SAE plugs; mounting bolts not supplied.

CVC - *%x _* _* 2(_*)_1*_*_*

D Omhm dhm

Model [4] Plugs and orifice threads Design number, 1* series
CVCS - Cartridge valve cover to B -G (BSPF) threads for closure plugs;  supject to change. Installation
ISO 7368 metric threads for orifices dimensions unchanged for design
S -SAE threads for closure plugs; numbers 10 to 19 inclusive.
Nominal size to ISO 7368 NPTF threads for orifices
(DIN 24342) Seals Special features
80 - 13 (NG80) Flourcarbon (F3) seals are standard Blank - None _
100 -14 (NG100) 2 - Inch O-ring seals to ISO 3601 To be coded when applicable
Function .
) ) (6] Adjuster device (o] Orifices
A - Stroke adjuster (flow restrictor) Blank - Standard orifi
D2 - Directional with ISO 4401-05/NFPA  For model type A _ oo o dta(;‘ Pl
DO5 pilot valve interface, inch threads W - Wrench adjustment with hex. To be coded when applicable
D5 - Directional with ISO 4401-05/NFPA locknut
D05 pilot valve interface, metric K - With handwheel
threads. Size 80 only
N - Basic
CVl Inserts All features must be specified when
ordering; those in brackets () are
For availability of inserts by size and optional or apply only to specific models.
function see page 5.
CVC o kkk _ kkk 2_*_1*_*
Hi &
Model [4] Seals (6] Design number, 1* series
CVI - Cartridge valve insert Fluorocarbon (F3) seals are standard Subject to change. Installation
2 -Inch O-ring seals to ISO 3601 dimensions unchanged for design
Nominal size to ISO 7368 numbers 10 to 19 inclusive.
(DIN 24342) Cracking pressure, bar (psi)
80- 13 (NG8O) L- 03(44) Special features
100 -14 (NG100) M- 1,0 (14.5) Blank - None
H- 2,0(29) To be coded when applicable

Function

D16 - 1:1.6 area ratio
F- 1:1.6 area ratio, flow restrictor
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Sizes 80 and 100 Cartridge Valves

CVC-**- CVC-**-A @_G
Dimensions
mm (inch) oK< oK H’

X AP X AP

Size 80: @ 250 (9.84 dia)

Size 80: @ 250 (9.84 dia) . s )
Size 100; @ 300 (11.81 dia) = Size 100: £ 300 (11.81 dia)
Orientation Orientation
pin pin
Type W Adjuster Eﬁ
SEES)
T 11
Size 80: 85 - Size 80: 85 -/+
(3.35) S (3.35) = 3
Size 100: 92 Size 100: v i
(3.62) 104,6 (4.12) — | z
Location for J)/ Size 80: 182 —
orifice X (7.17)
Location for Size 100: 205
orifice X (- (8.07)
Type K Adjuster
F @ 204 (8.0 dia) »‘
Mounting Bolts (8 req’d) Size 80: 219 \E%/_%J/
Metric Inch (8.62)
Size 100: 242
Size  M24 x 90 1”-8 UNC x 3.5” (9.53)
80 Torque bolts to: Torque bolts to:
700 Nm (500 Ibf ft) 700 Nm (500 Ibf ft)
Bolt kit N/A Bolt kit 918420
Size  M30 x 100 11/g”-7 UNC x 4.0”
100 Torque bolts to: Torque bolts to:
1350 Nm (950 Ibf ft) 1350 Nm (950 Ibf ft) |
Bolt kit N/A Bolt kit 918423
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CVC-**-D2

. P A T
Sizes 80 and 100
CVC-80-D5
Size 80
. . X AP Y
Dimensions
mm (inch)
Size 80: @ 250 (9.84 dia)
-
Orientation
pin

For coil removal
DC: 110,0 (4.33) max.

AC: 75,0 (2.95) max.—/\ =

Size 100: @ 300 (11.81 dia)

| — For detail of m(_)unting
bolts see previous page

+—— Example: DG4V-5-2A
DC sol: 156,0 (6.14), |

AC sol: 123,0 (4.84)

T

89 (3.5)

PAT

Example:
| DG4V-5-2AL

gl
&l

Interface to ISO 4401 size 05
(ANSI/B93.7M-D05)

Ports P, A, T only.

4 mounting holes tapped:

Type D2: 1/,”-20 UNC-2B x 16 (0.63) deep
Type D5: M5-6H x 12 (0.47) min. (Size 80 only)

Size 05 pilot control valve

to be ordered separately.
Typical Vickers model
DG4V-5, see GB-C-2281

. DG4S4-01, see catalog 671 or
1 GB-C-2129

Size 80: 85 (3.35)
Size 100: 92 (3.62)

Mounting face \

Location for optional orifice X

Location of orifice AP
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Pilot Control Modules

Basic Characteristics

Max. pressureup to 350 bar(5000 psi)

Flow ratings:

CVGC-3

CVGCA-3 5 L/min (1.3 USgpm) max.
CVGCPA-3

cvGMs1-3| 10 L/min (2.6 USgpm)
CVGS1-3 at Ap = 5 bar (72 psi)
CVGPC1-3

Mounting interface ISO 4401 size 03
(with additional orientation pin);
ANSI/B93.7M-D03

General Description

A range of pressure relief, shuttle and
pilot operated check functions provide
additional functions allowing pilot control
circuitry to be directly mounted on to the
size 03 mounting face of CVC(S)
covers, either with, or independent of, a
solenoid operated pilot valve. Their
design and port connections are specific
to their use in piloting cartridge valves.

These six modules were designed to
satisfy the needs of Vickers application
and systems engineers in providing
effective solutions to a wide variety of
pilot control requirements in cartridge
valve systems.

For other useful size 03 pilot control
modules see Vickers SystemStak™
valves type DG**M-3, see GB-C-2027.

Functional Symbols
CVGC-3

P A T
P A B T
CVGCA-3
P A B T
P A B T
CVGCPA-3
P A T

=

<

P A BT
CVGMS1-3

P A T

d)i

P A B T

CVGS1-3
?

P A B T
CVGPC1-3

P A B T

Application of Pilot
Control Modules

The examples of uses for control
modules shown on the next page are
taken from actual applications, and
serve to illustrate the types of control
circuitry that can be built directly on to
the size 03 interface of the cartridge
valve covers.

For assistance with other possible
applications for size 03 control modules,
contact your Vickers representative .

Pressure Control with Remote
Electrical Selection

Figures 51 and 56 show pressure relief
functions based on the directional cover
type D1/D3.

In Figure 51 the system is vented when
the solenoid of the pilot valve is
de-energized; when the solenoid is
energized the system pressure is limited
to the setting of the CVGCA-3 module.

In Figure 52 the system is vented when
both solenoids of the pilot valve are
de-energized. The maximum system
pressure is set at the CVGCPA-3
module and selected by energizing
solenoid “b”. A lower pressure is set by
the CVGC-3 module and selected by
energizing solenoid “a”.

Direction Control Options

Several direction control functions are
possible by using the shuttle and
pilot-operated check modules.

In Figure 53 the cartridge valve insert
functions as a pilot-operated check
valve. At all times flow is possible from A
to B. Flow from B to A is possible only
when port Z is pressurized.

In Figure 54 flow is not possible from B
to A. Flow from A to B is possible only
when there is no pressure at port Z,; the
insert is locked closed when pressure is
applied at port Z.

In Figure 55 the solenoid-operated pilot
control valve is mounted directly on to the
control module. Flow A to B is possible
only when the solenoid is energized. At ho
time is flow from B to A possible.

Figure 56: The addition of the
pilot-operated check module CVGPC1-3
to the electrically monitored model type
CVU-*-ZSWD3 adds a further degree of
security to a gate guard control system.
Pressure at port B holds the main spool
tightly closed until an external pilot
pressure is applied to port Z, This pilot
pressure unseats the pilot-operated check
module to open AP to port Y, and at the
same time opens the main poppet.
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Model Codes Pilot Control Modules

Relief Functions

_ kkk

(F3-) cvG

T T AL

Seal material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model
CVG - Cartridge valve module, gasket
mounted

Function and circuitry

C - Relief module; function P-T
CA - Relief module; function A-T
CPA- Relief module, function P and A-T

Auxiliary Functions

(F3-) cvG

(4] Interface (ANSI/B93.7M-D03)
3 -1S0 4401, size 03

Design number, 1* series

Subject to change. Installation
dimensions unchanged for design
numbers 10 to 19 inclusive.

Type of pressure adjustment

K - Micrometer adjuster with keylock

M - Micrometer adjuster without lock

W - Wrench adjustment with hex
locknut

(e] Adjustable pressure range

125- 3125 bar (44-1800 psi)
250 - 5-250 bar (73-3600 psi)
350 - 8-350 bar (1165000 psi)

**%1 .3 - [P*-T*-A*-B*] _ k%

T hdd &

o

Seal material

F3 - Special seals. See “Fluids and
Seals” on page 16.
Omit for standard seals.

Model
CVG - Cartridge valve module, gasket
mounted

Function and circuitry

See “Functional Symbols” for precise
circuitry connections

S1 - Shuttle valve with size 03
interface on one side only

MS1 - Modular shuttle valve (size 03
interface on both sides)

PC1 - Pilot operated check function with

size 03 interface on one face only

(4] Interface (ANSI/B93.7M-D03)
3 -1S0 4401, size 03

[6] Design number

1* series -For types S and MS

2* series -For type PC

Subject to change. Installation
dimensions unchanged for design

Orifice selections

Non-standard assemblies (e.g. modules
with fitted orifices) may be supplied by
special arrangement. Please consult
your Vickers representative before
ordering.

Typical examples include:

P08 - Orifice size 0,8 mm in P line
TO6 - Oirifice size 0,6 mmin T line
B09 - Orifice size 0,9 mm in B line
A10 - Orifice size 1,0 mmin A line

Specify orifice requirements by port
location(s) followed by orifice code (see
table on page 124) e.g. P07-B09.

numbers 10 to 19, or 20 to 21 inclusive.
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Pilot Control Modules

CVGC-3 CVGCA-3 CVGCPA-3 @—E}
B T P A T

P A T P A
| s =
% ¢ =
P A B T P A B T P A B T

O M5 x 7,0 (0.27) deep for
optional orifice or plug

— 151,25 (5.95) max. .
( ) _ 40,0 (1.57) clearance to remove protective cap
4,0 (0.157) »‘4 76,0 (3.04) B port in type
CVGCA-3 only,
b & T ﬁ
49,0
(1.93) ?f’gol) A&Z B 1 } Hex. locknut Type K only: 43,0 (1.69)
mz;lx_ + é P% ‘ 22,0 (0.87) AIF clearance to remove key
Adjuster
o 4525 | 106,0 (4.17) max. 10110 (0.39) sq.
1.74)
A
1 M 1
40,0 [‘ﬁ\, (i) | [‘ﬁ},
1.57 \ \
( v ) | : ‘$ n - i
A ! Type W adjuster . 'I};ypes K and M adjusters
ype K:
Peay 60— | Nameplate Adjustment of valve setting is only possible
/{ L while key is inserted and turned to engage
4 holes 5,60 A driving pin. When key is removed, adjuster
(0.22) dia. T $ i knob can be freely spun and does not

engage with mechanism.

CVGMS1-3 CVGS1-3 CVGPC1-3
P A T
\—<Q>q> Q WO—
5 5 5
P A B T P A B T P A B T
O M5 x 7,0 (0.27) deep for
optional orifice or plug [+ 77,0 (3.03) =— 85,0 (3.35)
h 76,0 (3.04) = 6,0 (0.24) —> = 76,0 (3.04) ﬁ
) } T & } -
490 450 | ?dﬁl 49.0 420 © | © ]
e & o max. L © | e
- - - 4 holes 5,60 (0.22) dia.
N 40,5 (1.59) 155 (1.79)—= " c’bored 9,5 (0.37) dia.
el i 48 0 | éJ\ L ‘\ \‘
40,0 (1.57) I ’ |
' . 1 1 Nb (1v.57) L 1\%} ] 3v2,o (1.26)
A ¥

¥
Namepk?té
4 holes 5,60 (0.22) dia. _l H 3 n
o a0

H Mounting surface conforms to ISO 4401, size 03 (with additional orientation pin/pin hole); ANSI/B93.7M-D03.

Nameplate

—1
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Supplementary Data

Standard Factory-Fitted

Orifice Sizes (mm)

Sizes and locations of standard

special arrangement with your Vickers
representative. Non-standard orifice
requirements should be defined
according to CVC(S) and CVI model

For available orifice kits, which should
be ordered separately, see next page.

Sizes 80 and 100 covers are not
supplied with fitted orifices.

factory-fitted orifices. Other orifice sizes codes.
(and other locations) can be fitted by
Function Port Orifice size
16 mm 25 mm 32 mm 40 mm 50 mm 63 mm

CVC(S) covers
A X 1,0 1,2 1,3 1,4 1,6 1,8
A1/A3 AP, 1,0 1,2 1,2 1,4 - -
Cand SC AP 1,0 1,2 1,2 1,4 - -

X 0,9 0,8 0,9 1,0 - -
Cl/C3 and AP 1,0 1,2 1,2 1,4 - -
SC1/sC3 X 0,9 0,8 0,9 1,0 - -
C025 AP 1,0 0,8 0,8 0,8 - -

Z 1,0 1,0 1,0 1,0 - -
D1/D3 AP4 1,0 1,2 1,3 1,4 - -
D2/D5 AP - - - - 1,6 1,8
DC1/DC3 AP 1,0 1,2 1,2 1,4 - -
N X 1,0 1,2 1,3 1,4 1,6 1,8
oD - - 1,2 1,2 1,4 - -
PC AP 1,0 1,2 1,3 1,4 - -
U AP 1,2 1,2 1,2 1,4 - -
u1/U3 AP 1,2 1,2 1,2 1,4 - -
W AP 1,0 1,2 1,3 1,4 - -
W11/wW13 A 1,0 1,2 1,3 1,4 - -
W31/W33 A 1,0 1,2 1,3 1,4 - -
X1/X3 AP 1,0 1,0 1,2 1,4 - -
CVlinserts
C10F - 0,8 0,8 0,9 1,0 - -
D105V - 1,0 1,2 1,2 1,4 - -
U - 0,8 0,8 1,0 1,4 - -

Orifice Thread Sizes
Unless otherwise stated on installation
drawings (e.g. dynamic covers

CVCS-50-ZD(A)* and CVCS-63-ZD(A)*

on page 80) the following thread sizes

are provided at designated

orifice locations. For sizes 80 and 100
see page 118.

Orifice designation ~ Cover size:

16 25 32 40 50 63
Inch — S2 models
AP, APy, AP, #10-32 UNF 1/,”-28 UNF 1/,”-28 UNF 1/,”-28 UNF 1/,”-28 UNF 1/,”-28 UNF
PABT #10-32 UNF 1/,"-28 UNF 1/,"-28 UNF 1/,"-28 UNF 1/,"-28 UNF 1/,"-28 UNF
X, 21,25 #10-32 UNF 1/,"-28 UNF 1/,"-28 UNF 1/,"-28 UNF 3/g”-24 UNF A 3/g”-24 UNF A

7/1@” 20-UNF v 7/1@”-20 UNF v

Metric — B29/B2 models
AP, APy, AP, M5 M6 M6 M6 M6 M6
P,ABT M5 M6 M6 M6 M6 M6
X, 21,25 M5 M6 M6 M6 M10 M10

A All applicable cover types except A and N.
VW Cover types A and N only.
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Optional Orifice Kits For Fine Tuning
of Cartridge Valve Systems

Orifice Orifice Orifice Valve cover size & orifice kit number =
size code colore Assembly Torques
(mm) Orifice plug External closure plug
Inch threads 16: 25,32 & 40: 50 & 63: as applicable
ee1s 9022 926263 Thread Threac
/16"-32 UNF /4"-28 UNF /16"-20 UNF T, T,
0,7 07 Green ° = -
0,8 08 Blue . B
0,9 09 Purple °
1,0 10 Yellow e ° ° —
12 12 o o o o Orifice plug, Torque, Ibf ft
’ range inch thread Ty
L3 1 Violet * #10-32 UNF 2t02.3
- to 2.
14 14 Brown . 1/,7-28 UNF 321035
15 15 Gray . . 3/g"-24 UNF 5.2t06.6
1,6 16 - ° 7116"-20 UNF 741t08.8
1,8 18 - .
. External closure plug, Torque, Ibf ft
Elﬂléd 00 B * * * inch thread T,
Metric threads 16: 25,32 & 40: 50 & 63: 5/16"-24 UNF 7t07.5
992747 = 992748 = 992749 = 3/g"-24 UNF 9t09.2
M5 M6 M10 7116"-20 UNF 11to 12
0,7 07 _ ° ° 1/,7-20 UNF 15to0 16
08 08 o o o 9/16"-18 UNF 21to 23
’ _ 3/,"-16 UNF 391043
0,9 09 - 7lg"-14 UNF 55 to 61
1,0 10 - ° ° °
1,2 12 _ ° ° ° Orifice plug, Torque, Nm
13 13 metric thread T,
1,4 14 _ M5 2,8t03,2
M6 43t04,7
15 15 - ° ° * M8 7,0t09,0
1,6 16 - M10 10,0to 12,0
1,8 18 - .
Solid 00 - ° ° ° External closure plug, Torque, Nm
plug BSPF thread T,
4 North American source uses color code, European source stamps orifice size. G g 9,8to 10,2
= Order orifices/plugs by kit number. Kit contains three of each orifice and plug indicatesi1/, 19,8 to 20,2
G3g 38,80 39,2
G, 58,8 to 59,2

Fitting New Orifice Plugs

When fitting new orifice plugs the following
assembly instructions should be

obs
1.

2.

3.

erved:

Do not re-use any orifice plug that
has been removed from an
assembly.

Parts must be assembled in dry
conditions.

Apply a thin coating of Loctite grade
222 (or equivalent) to the internal
thread only.

4.

5.

Do not apply Loctite (or equivalent)
to the orifice plug.

Assemble the plug, tightening to the
recommended torque level (see
“Assembly Torques” tables).
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Orifice Sizing Guide

Use Figure 57 to approximate the
opening and closing times of poppets
with different size orifices. From the
chart, determine the cartridge valve’s
insert poppet area, poppet stroke, and
resultant displacement volume. The
chart shows full stroke displacement of
poppets having 1:1.6 and 1:1.05 area
ratios.

From the curves, determine pressure
drop across the orifice. For example, if
there is a 140 bar (2000 psi) Ap across
a 0,5 mm orifice in a 25 mm valve, the
poppet will travel its full stroke in about
200 milliseconds.

The calculation provides a starting point
for determining the right orifice for the
application. The final determination is
the application itself, and fine tuning
should be done on the machine
installation.

Displacement (in3) x 60 (sec/min)
Flow rate (in®/min)

(0.27 in3) (60 sec/min)

80 (in3/min) = 0200sec

Displacement (cm3) x 60 (sec/min)
Flow rate (cm3/min)

(4,42 cm3) (60 sec/min)
1300 (cm3/min)

= 0,200 sec

Valve Poppet area AP Nominal poppet Displacement
size mm?2 in2 stroke A cm3 in3
mm in

16 213,82 0.33 8,0 0.31 1,71 0.10
25 490,87 0.76 9,0 0.35 4,42 0.27
32 804,25 1.25 11,0 0.45 8,85 0.54
40 1320,25 2.05 14,5 0.57 19,14 1.17
50 2123,72 3.29 20,0 0.79 42,47 2.60
63 3421,19 5.30 27,5 1.08 94,08 5.72

A The stroke of some poppet types varies slightly from the figures given.
However, this data is valid for estimating response times for standard insert types
C10F, D105(V) and **16, using above formulae. For response data of dynamic

models type ZD(N)105, see page 76.

Flow through orifice

in3/min cm3/min

1,3mm 1,2 mm
500— 8000 / 1,0 mm
/
6000 v “
© / | __— 0,8mm
T 300 |
/
(_% 4000 /
L 200 / /
2000 (7, — 0,5mm
100 y I —
/
0 —
0 50 100 150 200 250 300 350 bar
[ [ [ [ [ [
0 1000 2000 3000 4000 5000 psi

Figure 57

Pressure drop
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Pressure Drop at Other Viscocities

Pressure drop data in this catalog is
generally given for a fluid viscosity of
36 ¢St (168 SUS). For model types
CVU-**(Z)SWD(3) the reference
viscosity is 21 ¢St (102 SUS).

The graph shows the approximate
change in pressure drop for a range of
other viscosities. To determine the
pressure drop for any given viscosity,
multiply the published value by the
factor applicable to the required
viscosity.

Example Shown

For an actual fluid viscosity of 32 cSt
(150 SUS), the pressure drop correction
factors are:

— approx. 1.1 to be applied to 21 cSt
(102 SUS) data

— approx. 0.95 to be applied to 36 cSt
(168 SUS) data

Apply to data given at
21 cSt (102 SUS)

Apply to data given at
36 cSt (168 SUS)

1.6
5 -14 5
g 14 NS,
c - c
o L —] o
S 127 o =
o Example —— - fé___________“____ —r e
£ xample&
§ 1tr——=y & | S
! 0.8
| £ }
0.8 | g B
21 36 0.6
I | SR I I l I
10 2b 30 | 40 50 60 70 80 cSt
I Tl ' T T T T T
50 100 | | SuUs
0l 150 | . 200 250 300 350 400
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Mounting Bolt Data

Hole Dimensions in Covers, mm (inch)

Cover D1 D,

size
16 9,0 (0.35) 15,0 (0.59)
25 14,0 (0.55) 20,0 (0.79)
32 18,0 (0.71) 26,0 (1.02)
40 22,0 (0.87) 33,0 (1.30)
50 22,0 (0.87) 33,0 (1.30)
63 33,0 (1.30) 49,0 (1.93)
80 See pages 118 and 119

100 See pages 118 and 119

Inch Bolt Kits

Bolts are UNC, grade 8 or better
Cartridge Valve Covers, CVC(S)

e

gy

D, dia.
spotface/counterbore

“C” — See individual
installation drawings

¢

Cover size Bolt size Model number Used with model type Recommended bolt torque
Ibf ft (Nm)
Dynamic models
16 5/16-18x 4 BKDNG16-712 ZD1/ZDA1 26 (35)
25 1/5-13x4 BK02-157290 ZD1/ZDA1 81 (110)
32 S/g - 11 x 41/, BK02-157291 ZD1/ZDA1 210 (285)
40 3/,-10x5 BK02-157292 ZD1/ZDA1 370 (500)
50 3/,-10x6 BK02-157293 ZD1/ZDA1 429 (580)
63 1Y,-7x6 BK02-300324 ZD1/ZDA1 888 (1200)
Other models
16 516 - 18 x 11/, BKDNG16-700 B,N,PC,W, A 26 (35)
5/16-18x2 BKDNG16-702 All other models 26 (35)
25 15 -13x 11/ BKDPNG25-704 All models 81 (110)
32 Slg-11x2 BKDNG32-713 All models 210 (285)
40 3/4-10x 21/, BKDPNG40-706 All models 370 (500)
50 3/,-10x3 BKDNG50-708 All models 429 (580)
63 1Y, -7 x 34, BKDNG63-710 All models 888 (1200)
Pilot Valves
Pilot valve Bolt size Model number Recommended bolt torque
Ibf in (Nm)
DG4V-3 #10-24 x 11,4 BK590716 63-80 (7-9)
DG4V-3 + CVGC-3 #10-24 x 234 BK870017 63-80 (7-9)
DG4V-5 1/,4-20 x 11/, BKDGO01633 63-80 (7-9)
DG4S4-01-5* 1/,4-20 x 11/, BKDGO01633 63-80 (7-9)
DG4S4W-01-6* 1/,-20 x 11/, BKDGO01633 63-80 (7-9)
KCG-3 #10-24 x 2 BKDG3-698 63-80 (7-9)
EHST-3 #10-24 x 13/, BKMOD617 = 63-80 (7-9)

M Zinc plated (EHST-3 has an aluminum body).
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Metric Bolt Kits

Bolts are Class 12.9 (ISO 898) or stronger
Cartridge Valve Covers, CVC(S)

Cover size Bolt size Model number Recommended bolt torque
Nm (Ibf ft)
Dynamic models
16 M8 x 100 Metric covers, sizes 35 (26)
25 M12 x 100 16 to 40, are supplied 110 (81)
32 M16 x 110 with mounting bolts 285 (210)
40 M20 x 130 (B29 in model code) 500 (370)
50 M20 x 150 BK02-157288 580 (429)
63 M30 x 150 BK02-157289 1200 (888)
Other models
16 M8 x 40 A Metric covers, 35 (26)
M8 x 50 sizes 16 to 40, 35 (26)
25 M12 x 40 are supplied with 110 (81)
32 M16 x 50 mounting bolts 285 (210)
40 M20 x 60 (B29 in model code) 500 (370)
50 M20 x 80 BKDNG50-709M 580 (429)
63 M30 x 90 BKDNG63-711M 1200 (888)

A Use with “B”, “N”, “PC”, “W” and “A” model covers only.

Pilot Valves
Pilot valve Bolt size Model number Recommended bolt torque
Nm (Ibfin)
DG4V-3 M5 x 30 BK616452M 7-9 (63-80)
DG4V-3 + CVGC-3 M5x70 BK464125M 7-9 (63-80)
DG4V-5 M6 x 40 BKDG01633M 7-9 (63-80)
DG4S4-01-5* M6 x 40 BKDG01633M 7-9 (63-80)
DG4S4W-01-6* M6 x 40 BKDG01633M 7-9 (63-80)
KCG-3 M5 x 50 BKDG3-699M 7-9 (63-80)
EHST-3 M5 x 40 BK991917 m 7-9 (63-80)

M Zinc plated (EHST-3 has an aluminium body).
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Seal Kits

These seal kits are for the “B29" models only.

Product Standard F3
Dynamic cover

CVCS-ZD(3) 16/25/32 02-156955 02-156956
CVCS-ZD(3) 40 02-156953 02-156954
CVCS-ZD(3) 50 02-156951 02-156952
CVCS-ZD(3) 63 02-156967 02-156968
Dynamic insert

CVI-16-ZD(N)105-10 02-156965 02-156966
CVI-25-ZD(N)105-10 02-156963 02-156964
CVI-32-ZD(N)105-10 02-156961 02-156962
CVI-40-ZD(N)105-10 02-156959 02-156960
CVI-50-ZD(N)105-10 02-156957 02-156958
CVI-63-ZD(N)105-10 02-156969 02-156970
Standard inserts (incl. Valvistor and OD)

CVI-16-** 456173 02-157617
CVI-25-** 456926 02-157618
CVI-32-** 479449 02-157619
CVI-40-** 478732 514808
CVI-50-** 478733 02-157620
CVI-63-** 456798 02-157621
Units (CVU-**) A

Size 16 02-157167 02-157168
Size 25 02-157536 02-157537
Size 32 02-157615 02-157616
Size 40 02-157679 02-157680
CVU-50-SWD3-** 02-157675 02-157676
CVU-63-SWD3-** 02-157677 02-157678

A Units include CVU-**-ZSWD3, -SWD(3) and -EFP1

Product Standard: F3:
Complete Interface only Complete Interface only

Standard cover assemblies (incl. Valvistor and OD)

CVCS-16-** 02-157672 02-157613 02-157671 02-157614
CVCS-25-** 02-157674 456925 02-157673 02-157612
CVCS-32-** 02-157905 02-310967 02-157906 02-310968
CVCS-40-** 02-157712 02-310969 02-157713 02-310970
CVC(S)-50-** 02-310971 02-310972 02-310973 02-310974
CVC(S)-63-** 02-310975 456799 02-310976 02-310977
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Insert Cavity Dimensions to ISO 7368, Sizes 16 to 63

Vickers cartridge valve covers (type CVCS), inserts (type CVI) and complete units
(type CVU) conform to installation requirements of ISO 7368 and DIN 24342.

Dimensions mm (inches)

Xo —™

Datum point

~ X3 —————*™

- X3 ————>

- X1 —

Code B*-**-2-A only:
gy dia. x g, deep
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Dimension ISO 7368 ref. and Vickers Nominal Size
BA-06-2-A BB-08-2-A BC-09-2-A BD-10-2-A BE-11-2-A BF-12-2-A
BA-06-2-B BB-08-2-B BC-09-2-B BD-10-2-B BE-11-2-B BF-12-2-B
Size 16 Size 25 Size 32 Size 40 Size 50 Size 63

a 65 (2.56) 85 (3.35) 102 (4.02) 125 (4.92) 140 (5.51) 180 (7.09)

bm 75 (2.95) 95 (3.74) 112 (4.41) 135 (5.31) 150 (5.91) 190 (7.48)

dq dia. 32,039 (1.2614) 45,039 (1.7732) 60,046 (2.3640) 75,046 (2.9546) 90,054 (3.5454) 120,054 (4.7265)
32,000 (1.2598) 45,000 (1.7717) 60,000 (2.3622) 75,000 (2.9528) 90,000 (3.5433) 120,000 (4.7244)

d, dia. 25,033 (0.9856) 34,039 (1.3401) 45,039 (1.7732) 55,046 (2.1672) 68,046 (2.6790) 90,054 (3.5454)
25,000 (0.9843) 34,000 (1.3386) 45,000 (1.7717) 55,000 (2.1654) 68,000 (2.6772) 90,000 (3.5433)

d3 dia. max. 16 (0.63) 25 (0.98) 32 (1.26) 40 (1.57) 50 (1.97) 63 (2.48)

dy dia. 16 (0.63) 25 (0.98) 31,5(1.24) 40 (1.57) 50 (1.97) 63 (2.48)

dg dia. max. 4(0.157) 6 (0.236) 8 (0.315) 10 (0.394) 10 (0.394) 12 (0.472)

dg thread @ M8 M12 M16 M20 M20 M30

g1 dia. nominal 4(0.157) 6 (0.236) 6 (0.236) 6 (0.236) 8 (0.315) 8 (0.315)

g min. 8 (0.315) 8 (0.315) 8 (0.315) 8 (0.315) 8 (0.315) 8 (0.315)

g3 min. 4(0.157) 6 (0.236) 6 (0.236) 6 (0.236) 8 (0.315) 8 (0.315)

th 43,1 (1.697) 58,1 (2.287) 70,1 (2.760) 87,1 (3.429) 100,1 (3.941) 130,1 (5.122)
43,0 (1.693) 58,0 (2.283) 70,0 (2.756) 87,0 (3.425) 100,0 (3.937) 130,0 (5.118)

to 2(0.079) 2,5 (0.098) 2,5 (0.098) 3(0.118) 3(0.118) 4(0.157)

tz min. (Xra) 20 (0.79) 30 (1.18) 30 (1.18) 30 (1.18) 35(1.38) 40 (1.57)

ta 2(0.079) 2,5 (0.098) 2,5 (0.098) 3(0.118) 4(0.157) 4(0.157)

ts min. depth @ 12 (0.47) 18 (0.71) 24 (0.94) 30 (1.18) 30 (1.18) 45 (1.77)

tg max. 42,5 (1.67) 57 (2.24) 68,5 (2.70) 84,5 (3.33) 97,5 (3.84) 127 (5.00)

t7 min. (Xra) 54 (2.13) 70 (2.76) 83 (3.27) 102 (4.02) 117 (4.61) 150 (5.91)

tg 56,1 (2.209) 72,1 (2.839) 85,1 (3.350) 105,1 (4.138) 122,1 (4.807) 155,1 (6.106)
56,0 (2.205) 72,0 (2.835) 85,0 (3.346) 105,0 (4.134) 122,0 (4.803) 155,0 (6.102)

U 0,03 (0.0012) 0,03 (0.0012) 0,03 (0.0012) 0,05 (0.002) 0,05 (0.002) 0,05 (0.002)

w 0,05 (0.002) 0,05 (0.002) 0,1 (0.004) 0,1 (0.004) 0,1 (0.004) 0,2 (0.008)

X1 A 23 (0.906) 29 (1.142) 35(1.378) 42,5 (1.673) 50 (1.969) 62,5 (2.461)

X2 A 2(0.079) 4(0.157) 6 (0.236) 7,5 (0.295) 8 (0.315) 12,5 (0.492)

X3 A 46 (1.811) 58 (2.283) 70 (2.756) 85 (3.346) 100 (3.937) 125 (4.921)

X4 A 48 (1.89) 62 (2.441) 76 (2.992) 92,5 (3.642) 108 (4.252) 137,5 (5.413)

X5 A 12,5 (0.492) 13 (0.512) 18 (0.709) 19,5 (0.768) 20 (0.787) 24,5 (0.965)

V1A 23 (0.906) 29 (1.142) 35(1.38) 42,5 (1.673) 50 (1.969) 62,5 (2.461)

Y2 A 2(0.079) 4(0.157) 6 (0.236) 7,5 (0.295) 8 (0.315) 12,5 (0.492)

Y3 A 46 (1.811) 58 (2.283) 70 (2.756) 85 (3.346) 100 (3.937) 125 (4.921)

Va A 48 (1.89) 62 (2.441) 76 (2.992) 92,5 (3.642) 108 (4.252) 137,5 (5.413)

Y5 A 33,5(1.319) 45 (1.772) 52 (2.047) 65,5 (2.579) 80 (3.150) 100,5 (3.957)

XRa 1,6 micron (63 microinches)

YRa 3,2 micron (125 microinches)

ZRa 0,8 micron (32 microinches)

O Minimum space required for slip-in valve (insert)
and its cover. Also minimum centerline to
centerline distance for two identical cavities in a

manifold block.

A For customers wishing to use UNC mounting

bolts (as offered In this catalog), Vickers

recommendations for thread size and tapping

depths are given in the following table.

Vickers Recommendations for Alternative Tappings for UNC Mounting Bolts

A Dimensional tolerance is +0,2 (0.008).

Dimension ISO 7368 ref. and Vickers Nominal Size
BA-06-2-A BB-08-2-A BC-09-2-A BD-10-2-A BE-11-2-A BF-12-2-A
Size 16 Size 25 Size 32 Size 40 Size 50 Size 63

dg thread 5/16"-18 1/,"-13 Slg”- 11 3/,"-10 3/,"-10 14,77

ts min. depth 20 (0.79) 25 (0.98) 35 (1.38) 35 (1.38) 40 (1.57) 55 (2.17)
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Insert Cavity Dimensions to ISO 7368, Sizes 80 and 100
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Dimension ISO 7368 ref. and Vickers Nominal Size
BG-13-2-A Size 80 BH-14-2-A Size 100
a 250 (9.84) 300 (11.81)
bm 260 (10.24) 310 (12.21)
dq dia. 145,063 (5.7111) / 145,000 (5.7086) 180,063 (7.0891) / 180,000 (7.0866)
d, dia. 110,054 (4.3328) / 110,000 (4.3307) 135,063 (5.3174) / 135,000 (5.3150)
ds dia. max. 80 (3.15) 100 (3.937)
d4 dia. 80 (3.15) 100 (3.937
ds dia. max. 16 (0.63) 20 (0.787)
dg thread @ M24 M30
0, dia. nominal 10 (0.394) 10 (0.394)
go min. 8 (0.315) 8 (0.315)
ty 175,20 (6.898) / 175,00 (6.890) 210,20 (8.276) / 210,00 (8.268)
to 5(0.197) 5(0.197)
tg min. (Xra) 40 (1.575) 50 (1.969)
ty 5(0.197) 5(0.197)
ts min. depth @ 46 (1.811) 55 (2.165)
tg max. 170,5 (6.712) 205,5 (8.090)
t7 200 (7.874) 239 (9.409)
tg 205,20 (8.079) / 205,00 (8.071) 245,20 (9.654) / 245,00 (9.646)
u 0,05 (0.002) 0,05 (0.002)
w 0,2 (0.008) 0,2 (0.008)
X1 A 7,6 (0.299) 9,3 (0.366)
X2 A 35 (1.378) 42,9 (1.689)
X3 A 54,1 (2.129) 66,3 (2.610)
X4 A 92,4 (3.638) 113,2 (4.457)
X5 A 130,7 (5.146) 160,1 (6.303)
X6 A 184,8 (7.276) 226,4 (8.913)
X7 A 192,4 (7.575) 235,7 (9.280)
V1A 43,5 (1.713) 53,5 (2.106)
Y2 A 54,1 (2.129) 66,3 (2.610)
Y3 A 61,7 (2.429) 75,6 (2.976)
Ya A 38,3 (1.508) 46,9 (1.846)
Y5 A 76,6 (3.016) 93,8 (3.693)
Y6 A 130,7 (5.146) 160,1 (6.303)
Y7 A 138,3 (5.445) 169,4 (6.669)
XRa 1,6 micron (63 microinches)
YRa 3,2 micron (125 microinches)
ZRa 0,8 micron (32 microinches)

O Minimum space required for slip-in valve and its cover. Also minimum centerline to centerline distance for two identical cavities in a manifold block.
A For customers wishing to use UNC mounting bolts (as offered in this catalog), Vickers recommendations for thread size and tapping depths are given in the table at the

bottom of this page.

A Dimensional tolerance is +0,2 (0.008).

Vickers Recommendations for Alternative Tappings for UNC Mounting Bolts

Dimension ISO 7368 ref. and Vickers Nominal Size

BG-13-2-A Size 80 BH-14-2-A Size 100
dg thread 1"-8 14,7
ts min. depth 46 (2.811) 55 (2.165)
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Ordering Procedure

Ask your Vickers representative to
present a quotation for a cartridge valve
system tailored to your application, or to
quote on the appropriate model
numbers in this catalog. System
components must be ordered by
complete model numbers. Covers,
inserts, pilot valves, modules, and
mounting bolt kits must be specified
separately.

Typical Examples
Check Valve

A check valve function for 200 L/min
(53 USgpm) as seen in Figure 8, to
metric standards, order:

— One (1) CVCS-16-N-B29-10 cover
— One (1) CVI-16-D16-M-40 insert

Relief Function

A proportional relief function for

450 L/min (119 USgpm) as seen in
Figure 27, to inch standards with size 03
interface, and with a screw and locknut
for up to 250 bar (3600 psi), order:

— One (1) CVI-25-D10-H-40 insert

— One (1) CVCS-25-C1-S2-W250-10
cover

— One (1) KCG-3-250-U-H1-10 pilot
valve

— One (1) BKDPNG25-704 bolt kit (for
cover)

— One (1) BKDG3-698 bolt kit (for pilot
valve)

Unloading Function

An unloading valve for 700 L/min

(185 USgpm) as seen in Figure 31, with
wrench adjuster for a range up to

125 bar (1800 psi), to metric standards
and no size 03 interface, order:

One (1) CVCS-40-U-B29-W125-10
cover

One (1) CVI-40-U-40 insert

One (1) DG4V-3(S)-2A-60 pilot valve
One (1) BK616452M bolt kit (for pilot
valve)

Reducer Function

A reducing valve for 500 L/min

(132 USgpm) as seen in Figure 32, with
micrometer adjuster for a range up to
350 bar (5000 psi), to inch standard and
with size 03 interface for venting, order:

— One (1) CVI-32-X2-40 insert

— One (1) CVCS-32-X1-S2-M350-10
cover

— One (1) DG4V-3(S)-2AL-60 pilot valve

— One (1) BKDNG32-713 bolt kit (for
cover)

— One (1) BK590716 bolt kit (for pilot
valve)

Dynamic Function

A dynamic valve for 200 L/min

(53 USgpm) as seen in Figure 36,
without stroke adjuster, to inch standard,
order:

One (1) CVI-16-ZD105-M-10 insert
One (1) CVCS-16-ZD1-S2-10 cover
One (1) DG4V-3(S)-2A-60 pilot valve
One (1) BKDNG16-712 bolt kit (for
cover)

One (1) BK590716 bolt kit (for pilot
valve)

Proportional Flow Control

A proportional throttle valve for 700 L/min
(185 USgpm) as seen on page 93, order:
(with extra standard seal kit)

— One (1) CVU-32-EFP1-B29-70-30
— One (1) BKDNG32-713
— One (1) 02-157615
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Mass Summary, kg (Ib)

Covers CVC(S)

Model type Size

16 25 32 40 50 63 80 100
A 2,3(5.1) 3,0 (6.6) 4,1 (9.0) 9,1(20.1) 10,4 (23.0) 24,0(53.0) 27 (60) 42 (93)
A1/A3 3,9 (8.6) 6,8(15.0) 9,3(20.5) 13,4(29.5) - - - -
B 0,83(1.8) 1,8(4.0) 3,13(6.9) 5,94 (13.1) - - - -
C 2,0 (4.4) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
C1/C3 2,1 (4.6) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
C025 2,2 (4.8) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
D1/D3 1,2 (2.6) 1,9 (4.2) 3,3(7.3) 6,3(13.9) - - - -
D2/D5 - - - - 8,5(18.7) 16,3(36.0) 22 (50) 36 (80)
DC1/DC3 1,2 (2.6) 1,9 (4.2) 3,3(7.3) 6,3(14.0) - - - -
HFV See page 93 - -
N 0,83(1.8) 1,8(4.0) 3,13(6.9) 5,94(13.1) 9,7(21.3) 20,0(44.0) 22 (50) 36 (80)
oD - 1,5 (3.3) 2,7 (5.9) 4,5 (9.9) - - - -
PC 0,83(1.8) 1,8(4.0) 3,13(6.9) 5,94 (13.1) - - - -
SC 2,0 (4.4) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
SC1/sC3 2,1 (4.6) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
u 2,0 (4.4) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
u1/u3 2,1 (4.6) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
w 0,83(1.8) 1,8(4.0) 3,13(6.9) 5,94 (13.1) - - - -
W11/W13 2,0 (4.4) 2,5(5.5) 3,5(7.7) 6,0 (13.3) - - - -
W31/W33 2,0 (4.4) 2,5(5.5) 3,5(7.7) 6,0 (13.3) - - - -
X 2,0 (4.4) 2,8(6.2) 3,8(8.3) 8,2(18.0) - - - -
X1/X3 2,1 (4.6) 3,0 (6.6) 3,8(8.3) 8,2(18.0) - - - -
ZD1/zD3 2,7 (6.0) 4,7(10.4) 6,7(14.7) 115(25.3) 153(33.7) 28,0(61.6) - -
ZDA1/ZDA3 2,9 (6.4) 5,0(11.0) 7,1(15.6) 11,8(26.0) 16,1(35.4) 29,0(63.8) -— -
Inserts CVI
Model type Size

16 25 32 40 50 63 80 100
ZD(N)105 0,35 (0.77) 0,84 (1.85) 1,72(3.79) 3,44 (7.58) 5,83 12,7 (28.0) - -

(12.85)

All other models 0,13 (0.29) 0,33 (0.73) 0,90(1.98) 1,35(3.0) 2,2(4.8) 54 (11.9) 16(35) 27 (60)
Pilot Control Modules (CVG***)
Model type Description
CVGC-3 Relief module: P-T 1,3(2.9)
CVGCA-3 Relief module: A-T 1,3(2.9)
CVGCPA-3 Relief module: P & A-T 1,3(2.9)
CVGMS1-3 Shuttle module 1,0 (2.2)
CVGPC1-3 Pilot operated check valve 1,0 (2.2)
CVGS1-3 Shuttle valve 1,0(2.2)
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Pilot Valves

Model type “U” coils  “F” coils + conduit box
DG4V-3 and DG4V-3S
DC coil(s):
Single solenoid valve 1,6 (3.5) 1,8 (4.0)
Double solenoid valve 2,2 (4.8) 2,3(5.0)
AC coil(s):
Single solenoid valve 15 (3.3) 1,6 (3.5)
Double solenoid valve 1,8 (4.0) 2,0(4.4)
DG4V-5
DC coil(s):
Single solenoid valve 4,8 (10.6)
Double solenoid valve 6,3 (13.9)
AC coil(s):
Single solenoid valve 4,0 (8.8)
Double solenoid valve 4,5 (9.9)
DG4S4-01-5*
DC coil(s):
Single solenoid valve 4,1 (9)
Double solenoid valve 4,7 (10.3)
AC coil(s):
Single solenoid valve 4,1 (9)
Double solenoid valve 4,7 (10.3)
DG4S4W-01-6*
DC coil(s):
Single solenoid valve 4,8 (10.6)
Double solenoid valve 6,3 (13.9)
AC coil(s):
Single solenoid valve 4,0 (8.8)
Double solenoid valve 4,5 (9.9)
Proportional pilot valves
KCG-3 1,7 (3.8) 1,9 (4.2)
EHST-3 2,6 (4.8) - -

Weight of complete cartridge assembly is obtained by summing the separate values for cartridge parts and cover assembly.

Units

CVU-EFP1: See page 97
CVU-63-OD11: Contact your Vickers
representative

CVU-(Z2)SWD(3): See page 108

Service/Spares Policy

Inserts

All Vickers inserts are field serviceable
when serviced by Vickers approved
personnel. Springs, seals, spools and
poppets ar available, as defined in
Vickers Service and Spares literature.

Covers

All covers are field serviceable providing
that correct parts and test facilities are
available. Contact your Vickers
representative for further details.

Units

See individual service and repair
policies, available from your Vickers
representative.

Warranty

All warranties shall expire 12 months
from the date the article is placed in
service, or 24 months from the date the
article is supplied, whichever is the
earlier.

Extended warranty may be available
under special circumstances (e.g. if
used with Vickers systemic
contamination control). Consult your
Vickers representative for details.
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