E.T-N Vickers

Load Control Valves

Counterbalance, Vented Counterbalance and Motion Control Valve Packages for
applications up to 350 bar (5000 psi) and 190 L/min (50 USgpm)
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Section Contents

Load Control Valves

Typical Application Rated Flow
Model Pressure bar (psi) I/mim (USgpm) Page_
Load Control Valves - Application guidelines, features and benefits ..o H-3
FUNCHIONAI SYMNDOIS ...ttt H-5
Counterbalance valves
CBV1/2-10. i 350 (5000) ..eeoiiiiiiiiiii B0 (15) iiiieieeiii H-6
CBV1/2-12 oo 350 (5000) ...veeiiiiiiii T14 (30) o H-8
Vented counterbalance valves
VCBT-10. e 350 (5000) ...oooiiiiiiiiii B0 (15) toiiiiiiii e H-10
VCBT-12. i, 350 (5000) ..eeeiiiiiiiiiii T14 (B0) i H-12
Motion control valves
MCVI-16...eiiiieeeeeee 270 (3000)....cccciiiiiiiiiiiiiec e 15T (40) i H-14
MCV1-20 ..o 270 (3000) .. .cccciiiiiiiiiiieiee e 190 (50) tiiiiiiiiee H-16
Dual motion control valve
MCV2-20 ..o 2710 (B000) ... e 190 (BO) oo H-18
Dual motion control valve with load lock
MCVA-16 ..o 270 (3000) .. .cciiiiiiiiiiiiiiiee e 15T (40) o H-20
Note

Pilot operated check valves
are covered in Section G.
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Section Overview

Load Control Valves

Load control valves

Eaton offers a broad range
of Vickers load control
valving including counter-
balance, motion control and
pilot operated check valves.
The prime function of load
controls is to prevent loads
from running ahead of
pump supply and/or to pro-
vide positive load holding.
These valves provide pre-
cise and stable motion con-
trol. Load control valves are
ideally suited for moving
and positioning systems.

These products include
both threaded cartridge and
inline housing valves to
meet the majority of load
control requirements.

Load control
application tips

3-ported counterbalance
valves

These valves are used with
an open center on/off direc-
tional valve for:

e Precise control of over-
running loads

e Protection from pump
cavitation

e Preventing actuator from
running ahead of the
pump supply and

¢ Providing load holding
and hose failure safety

Vented (4-ported)
counterbalance valves

These valves are used for:

e Precise control of
overrunning loads

* Regenerative cylinder
circuits

e Meterout control and
providing load holding
and hose failure safety
with proportional control
valves

Pilot operated check valves
These valves are used:
e For position load locking

e As an alternative to
counterbalance valves
where neither the over-
running loads or release
speed are factors in the
application.

e Pilot operated check
valves are covered in
section G

Counterbalance
cartridges, 3-ported

The CBV are single car-
tridge type counterbalance
valves that have:

e A check feature allowing
free flow in one direction

e A relief feature
controlling flow in the
other direction

e A pilot signal that over-
rides the relief setting
providing the counterbal-
ance function.

The CBV*-10 series prod-
ucts are capable of handling
flows to up 60 L/min (15
USgpm) and pressures up
to 350 bar (5000 psi).

The CBV*-12 series prod-
ucts are capable of handling
flows up to 114 L/min (30
USgpm) and pressures up
to 350 bar (5000 psi).

These valves are available
with 4:1 and 10:1 pilot
ratios. As a general rule, a
low pilot ratio will provide
better motion control and
stability in systems with
higher capacitance (spongy)
and inductance (high inertial
loads). A high pilot ratio
improves the efficiency of a
hydraulic system, but
motion control stability may
suffer.

The 3-ported counterbal-
ance valves are offered
with a wide variety of
standard housings with
SAE and BSPP port
options. Aluminum and
steel housings are available
in the following styles:

¢ |nline single
e Inline dual

¢ [nline dual, with integral
shuttle

e SAE 4-bolt, Code 61

e Close coupled, nipple
mounted

e Gasket mounted single
e Gasket mounted dual

e Various bolt on manifolds
for Eaton hydraulic
motors

Vented counterbalance
cartridges, 4-ported

The VCB1-10 and VCB1-12
are single cartridge type
counterbalance valves that
have:

e A check feature that
allows free flow in one
direction

e A relief feature that con-
trols flow in the other
direction and

¢ A pilot signal that over-
rides the relief setting,
providing the counterbal-
ance function

The additional 4th port on
this valve provides an exter-
nal drain that makes the
valve insensitive to back
pressure at port 2, when
the valve is piloted open.
This is particularly useful in
regenerative circuits, meter
out circuits, servo valves
and proportional valves cir-
cuits. This valve is available
with a 4:1 pilot ratio. The

4-ported counterbalance
valve is offered with a wide
variety of standard
housings with SAE and
BSPP port options.

NOTE: For applications
where the flow rate will not
exceed 37,8 L/min (10
USgpm) for VCB1-10 and
95 L/min (25 Usgpm) for
VCB1-12, the standard C-
**-4 housing can be used.
For applications over those
flows or those that require
a reduced pressure drop,
housings with the slot
feature or a C-**-4U cavity
are required.

Aluminum and steel
housings are available in
the following styles:

e [nline single
¢ [nline dual
e (Gasket mounted single

Motion control valves

These are inline housing
type motion control or
counterbalance valves that
utilize separate cartridges
to perform the counterbal-
ance function as described
in the 3-ported version. The
16 and 20 series valves are
available in both single and
dual functions. The 16
series is capable of
handling flows up to 151
L/min (40 USgpm) and
pressures up to 210 bar
(3000 psi). The 20 series
valves are capable of han-
dling 190 L/min (50 USgpm)
and pressures up to 210 bar
(3000 psi). Both series offer
a 10:1 pilot ratio.
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Features and benefits
of counterbalance &
motion controls:

e Positive load holding in
any position.

e Thermal expansion relief
protection.

e Cartridge valves may be
installed directly into cavi-
ties machined in the
actuator body. This
reduces the number of
potential leak points and
simplifies plumbing.

e Line mounting of single
or dual functions can
simplify installation of
load control valves in
many applications.

e Dual function models
that can introduce low-
pressure makeup flow to
prevent cavitation can be
line mounted in hydro-
static transmissions.

e \When used with paired
cylinders, counterbalance
valves will help to bal-
ance the load by transfer-
ring part of the load from
the heavily loaded cylin-
der to the less loaded
cylinder.

e \When used with an open
center directional control
valve, deceleration con-
trol can be provided.

Adjusting counter
balance cartridge valve
pressure setting:

Counterbalance valves
adjust in the opposite direc-
tion of other pressure con-
trol valves. Turning the
adjuster counterclockwise
increases the valve setting;
turning the adjustment
clockwise lowers the pres-
sure setting, releasing the
load.

1. Loosen the jam nut.

2. Turn the adjusting screw
clockwise to reduce the
pressure setting, or coun-
terclockwise to increase
the pressure setting.

Do not remove the spring
wire from the adjusting
screw.

3. Tighten the jam nut to
secure the desired pres-
sure setting.

NOTE CBV*-10 spring wire
must not be removed.
Removal will affect the min-
imum adjustment of the
valve.

CAUTION

Care should be
taken to ensure
the load is sup-
ported by mechanical
means when servicing or
removing the cartridge
valve.

CAUTION

Hydraulically
released “dead-
man” brakes

CAUTION

Counterbalance
valves can be

cylinder and the counterbal-
ance valve.

CAUTION

Counterbalance
valves are not
relief valves or
energy-saving devices.
Stability problems may be
encountered when system
operating pressure goes
below 50 bar (700 psi).

Pilot operated
check valves

The POC*-10 and POC*-12
series of pilot-to-open check
valves complement the
CBV*-10 and CBV*-12 coun-
terbalance cartridges and
are physically interchange-
able with them. The POC's
provide a low cost alterna-
tive to load control when
the dynamics of neither
overrunning loads nor load
release speed are factors to
be considered in the design
of the hydraulic circuit for
the load to be controlled.

The pilot-to-open valves
positively lock a load from
port 1 to port 2 until pilot
pressure applied to port 3
is sufficient to unseat the
valve. This then permits
flow from port 1 to port 2.
The load can also be
released through means of
an optional screw type
override.

The POC*-10 covers flow
up to 60 L/min (15 USgpm).
The POC*-12 covers flow
up to 114 L/min (30
USgpm). With infinite life
qualification to a fatigue
pressure rating of 310 bar
(4500 psi), these POC
valves are suitable for use
in a broad range of load
control applications with
typical system operating
pressures up to 350 bar
(5000 psi). Tailoring of the
circuit to gain energy sav-
ings while minimizing shock
is obtained through the use
of several standard cracking
pressure ranges from 2,0
bar (30 psi) to 7 bar (100
psi). When anti-cavitation
protection is required, the
0,30 bar (5 psi) spring
should be used. For those
applications where pilot
pressure may not always
be available, the valve can
be ordered with an optional
adjustable override.

Pilot-to-open valves are
suitable for a wide range of
applications including aerial
work platforms, boom
truck, machine tool and
round bailer markets.

Pilot operated check
valves are covered in
section G.

Features and benefits
of pilot operated
check valves:

e Simple load holding
device. Low cost alterna-
tive to more complex
solutions when overrun-
ning loads are not pres-
ent and / or control of
load release speed is not
required.

e Provides high operational
efficiency and low spring
settings.

e Valves are offered with a
wide variety of standard
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housings with SAE and

BSPP port options in the

following configurations:

— Inline single

— Inline dual

— SAE, 4-bolt

— Close coupled, nipple
mounted

— Gasket mounted single

— Gasket mounted dual

These valves fit into
C-*-3S cavities.

e Four standard cracking
pressures permit energy
savings, while tailoring
the hydraulic system
requirements to minimize
shock.

e Unique dual spring
design provides high
operational efficiency and
a low pressure spring
option for effective anti-
cavitation protection.

e Unigue design provides
compact package and
low pressure drops that
match or exceed current
market expectations and
provide for excellent
repeatability and stability.

e 3:1 pilot ratio satisfies
simple load holding appli-
cation requirements,
while providing smooth
operation and longer
operating life.

e Optional adjustable over-
ride releases the load for
situations where pilot
pressure is not always

available.
l to-open check
valves in load
holding applications where
either overrunning loads are
possible or load release
speed is critical. Failure to
observe these guidelines
may result in bodily injury
or damage to equipment.

WARNING
Do not use Pilot-

WARNING

For pressure over
210 bar (3000
psi) use steel
housings.



Functional
Symbols

load Control Valves

CBYV cartridges in housings
I - Inline Mounted

Cl
ewsl

L -1 3Pid
V2
B - 4-Bolt Pad (Size 12 only)
Cl
| 3Pia
V2 3rie

N - Closed Coupled,
Nipple Mounted

vl v2

V1 V2
D - Dual Line Mounted
P - Dual Gasket Mounted

L V2 il
- e
\r/
SH NG
T2 el

H- Dual, boltonforHorT
motor

2K -Dual, bolt on for 2000
series motor

M - Dual Counterbalance
Line Mounted
w/Integral Shuttle

H V248 V1
" w——

DA

Tc2 1

VCB cartridges in housings
I - Inline Mounted

'z
7

G - Gasket Mounted, Single

cl c2
1
5 V2
5 V1
Vent
D - Dual Line Mounted
Vent "V2 th
———
I~ —1
MA: \./C/
L
c2 1

POC cartridges in housings*
I - Inline Mounted

F Type S Type
21~ 3 21 ~73
| 1 1
B - 4-Bolt Pad (Size 12 only)
F Type S Type
Cl— [~ Pilot Cl——— Pilot
— Pilot +— Pilot
[ v1 v
N - Close Coupled, Nipple Mounted
F Type S Type
Cl, c2 C1, C2
vf& V2 vl V2
G - Gasket Mounted, Single
F Type S Type
c1, c2 c1, c2
vf& V2 /)@& V2
D - Dual Line Mounted
F Type S Type
cl | C2 cl, ,c2
¢
vl "v2 vi w2
P - Dual Gasket Mounted
F Type S Type
Cl | C2 Cl | , C2
o0 | [Egpd
v ™2 Vll I V2

* Pilot operated check valve data sheets
are included in Section G
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CBV1/2-10

Counterbalance valve

Description

The CBV*-10 is a 3-ported,
externally piloted, screw-in
cartridge type counterbal-
ance valve.

Functional Symbol

1
. { AT
Sectional View

/
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\
\\\\\
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Operation

The CBV counterbalance Flow from port 1 to port 2 setting has been reached or
valve allows free flow from is blocked until either the sufficient pilot pressure has
port 2 (inlet) to port 1 (load). predetermined pressure been applied to port 3

(pilot).

RATINGS AND SPECIFICATIONS
Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports) 350 bar (5000 psi)
Cartridge fatigue pressure (infinite life) 350 bar (5000 psi)
Rated flow 60 L/min (15 USgpm)
Cracking pressure @ 1 L/min (0.25 USgpm) 30 - 62-210 bar (900-3000 psi)
50 - 186-350 bar (2700-5000 psi)

Internal leakage 5 drops/min. max. Port 1 to Port 2 @ 77% of crack pressure
Temperature range -40° to 120°C (-40° to 248°F)
Cavity C-10-3S
Pilot ratio 4:1,10:1
Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Standard housing materials Aluminum or steel
Weight cartridge only 0,23 kg. (0.50 Ibs.)
Seal kit 02-173019 Buna-N

02-173020 Viton®
Viton is a registered trademark of E.I. DuPont

s
% % CAUTION WARNING
// / Adjustments For pressure over
%; -# é ==\ exceeding 350 bar ==Y 210 bar (3000 psi)
¢|§¢5§|¢ (5000 psi) may use steel housing.
é‘\;| N 3 damage the body.
i Pressure Drop Curves Flow — L/min (21,8 cSt oil @ 49°C)
I £ 2 1 .
g/l'l I!I]\ ) Cartridge only 0o 10 20 30 40 50
A Y | | | | |
%//-_‘w? 300
-7 . - 20
1 T // <
|
2 200 o
a A a5
o B 10 o
> 5
For 4:1 Ratio % 100 8
Pilot pressure, = o g‘f
Cracking pressure + (5 x Port 2 pressure) - Port 1 pressure
7 0 — 0
For 10:1 Ratio 0 3 6 9 12 15

Pilot pressure, =

Flow — USgpm (105 SUS oil @120°F)

Cracking pressure + (11 x Port 2 pressure) - Port 1 pressure

10

A - Piloted open port 1 to port 2
B - Free flow port 2 to port 1

H-6 EATON Vickers Screw-In Cartridge Valves V-VLOV-MC001-E4 September, 2007



Model Code

CBV1/2-10
CBVx —10 (V) — % — % %% — % — xx/%xx — 00

Valve function Housing port sizes
CBV - Counterbalance valve PORT SIZE VALVE BODY CODES

N N 1 N/G/P D/M H/2K
Pilot ratio Aluminum Steel Aluminum Steel Aluminum Steel Aluminum
1- 41 SAE 6 A6H* S6T A6H A6T A6H S6T -
2-10:1 SAE 8 ASH S8T - - ASH S8T -
Valve size SAE 10 - S10T - - A10H S10T A10H
10 - Size 10 1/4" BSPP A2G - - - A2G S2G -

Z 3/8" BSPP A3G* S3G A3G A3G A3G S3G -
Skeals 1/2' BSPP - 4G - - A4G  S4G -
Blank - Buna-N o — - ) ) )

V - Viton Light Duty Housing is available, to specify, substitute H or G with T or B respectively.

For housing part numbers and dimensions see section J.
Note -PH, 2K, D and M bodies contain two CBV valves.

Adjustment options
S - Screw with locknut

C - Cap over screw Free flow crack pressure (9] Pressure range Special features
K - Hand knob A - 1,4 bar (20 psi) (standard) 30 - 62-210 bar (900-3000 psi) g0 - None
B - 0,28 bar (4 psi) (anti 50 - 186-350 bar (2700- (Only required if valve has
(6] Valve Body cavitation) 5000 psi) special features, omit if 00)
O - Cartridge only C - 1.4 bar (20 psi) with low - SS - 316 Stainless Steel
I - Inline body leak pilot * Pressure setting external components
N - Close coupled, nipple D - 0.28 bar (4 psi) with low  (optional) Note: SS option available only for CBV1-10
mounting § leak pilot * (Specified by customer in 100 0P /
G - Gasket mounted, single Cé{}%‘f*'ﬁak pilot is only available on psi increments) for example:
D - Dual counterbalance, Only applly B and D options i required in 20 - 140 bar (2000 psi)
line mounted your application, these are not preferred 35 - 240 bar (3500 psi)
M- Dual counterbalance, options.
line mounted with CBV Valves should not be applied with
integral shuttle valve closed center directional valves.
P - Dual counterbalance,
gasket mounted
H - Dual counter balance, Dimensions
bolt on manifold for mm (inch)
2K —guoarl 155;'?8 Sr rg]a(l);(l’)];e “C" Adjustment (Cap over screw) “K" Adjustment (Hand knob) “S" Adjustment (Screw w/locknut)
bolt on manifold for 31,75
2000 series motor r (1.25) Nom.
r
T ] t 12,7 Yy
T (0.50) hex WFEE A
65,6 (2.58) 61,0 (2.40) 55.4 (218 )
61,7  (Nominal (Nominal 25.4 L
(2.43)  ful out) fullinh (o1h ex Nominal
Torque cartridge Nominal 1 ' N full out
in housing: _L *

A - 47-54 Nm (35-40 ft.Ibs)
S - 68-75 Nm (50-55 ft.Ibs)

5 0.875"-14 Thd. 480
50 (1.89)
Note @174 | ¢
Turn screw or knob clock- (0.68 6) >
wise to reduce pressure @ 190 -
setting and release load. 0 748')
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CBV1/2-12

Counterbalance valve

Description

The CBV*-12 is a 3-ported,
externally piloted, screw-in
cartridge type counterbal-

ance valve.

Functional Symbol

1

=1

Sectional View

N

_

- —— -_///////

A
2 i

i

;/////

vzzzzzzzzz),
AANvatveny

For 4:1 Ratio
Pilot pressure, =

i

]

N

X

T

W)

W
w

/:\

w

/ ///A-}////
QX

Operation

The counterbalance valve to port 2 is blocked until reached or sufficient pilot
allows free flow from port 2 either the predetermined pressure has been applied
to port 1. Flow from port 1 pressure setting has been to port 3 (pilot).

RATINGS AND SPECIFICATIONS

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports) 350 bar (5000 psi)
Cartridge fatigue pressure (infinite life) 350 bar (5000 psi)
Rated flow 114 L/min (30 USgpm)
Cracking pressure @ 1 L/min (0.25 USgpm) 30 - 62-210 bar (900-3000 psi)
50 - 186-350 bar (2700-5000 psi)

Internal leakage 5 drops/min. max. Port 1 to Port 2 @ 77% of crack pressure
Temperature range -40° to 120°C (-40° to 248°F)
Cavity C-12-3S
Pilot ratio 4:1,10:1
Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Standard housing materials Aluminum or steel
Weight cartridge only 0,36 kg. (0.79 Ibs.)
Seal kit 02-180095 Buna-N

02-165887 Viton®
Viton is a registered trademark of E.I. Dupont

Pressure Drop Curves

Cartridge only
Flow — L/min (21,8 ¢St oil @ 49 °C)

0 20 40 60 80 100

WARNING 300 l l : : : — 20
For pressure over ‘B IS
210 bar (3000 psi) = ~15
use steel housing. 2 200 2
( Y CAUTION a 10 &
. [0) A (O]
Adjustg_wengsSo ] 5100 = 5
exceeding ar 3 —5 @
— (5000 psij may & —— — &
damage the body. | 0
0 5 10 15 20 25 30

Flow — USgpm (105 SUS oil @120 °F)

Cracking pressure + (5 x Port 2 pressure) - Port 1 pressure

For 10:1 Ratio
Pilot pressure, =

4

A - Piloted open port 1 to port 2
B - Free flow port 2 to port 1

Cracking pressure + (11 x Port 2 pressure) - Port 1 pressure

H-8

10
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Model Code

CBV1/2-12

CBVx —12 (V) — % — % % %%x% — % — xx/%x%x — 00

Thdh ddhh v b &

Valve function
CBYV - Counterbalance valve

Pilot ratio
1-41
2-10:1

Valve size
12 - Size 12

Seals

Blank - Buna-N
V - Viton

Adjustment
S - Screw with locknut

C - Cap over screw
K - Hand knob

(6] Valve body

O - Cartridge only

I - Inline body

B - SAE 4 - Bolt pad

N - Close coupled, nipple
mounting

G - Gasket mounted, single

D - Dual counterbalance,
line mounted

M- Dual counterbalance,
line mounted with
integral shuttle valve

P - Dual counterbalance,
gasket mounted

Valve housing material

A - Aluminum
S - Steel

Note

Turn screw or knob clock-
wise to reduce pressure
setting and release load.

Housing port sizes

Pressure range

30 - 62-210 bar
(900-3000 psi)

50 - 186-350 bar
(2700-5000 psi)

PORT SIZE VALVE BODY CODES

| B N/G/P D/M
SAE 8 - - 8T -
SAE 10 10T - - 10T
SAE 12 12T - - 12T
1/2" BSPP 4G - 4G 4G
3/4" BSPP 6G - - -
SAE-Code 61 6T

For housing part numbers and dimensions see section J.

Pressure setting
(optional)

(Specified by customer in 100
psi increments) for example:
20 - 140 bar (2000 psi)

35 - 240 bar (3500 psi)

(9] Free flow crack pressure

A - 2,0 bar (25 psi) (standard) D - 0.28 bar (4 psi) with low
B - 0,30 bar (4 psi) leak pilot *
(anti-cavitation) * Lowlgak pilot is only available on
C - 1.4 bar (20 psi) with low gBlvz' B and D estons f reared
g % nly apply B and D options if required in
leak pilot your application, these are not preferred
options.

CBV Valves should not be applied with
closed center directional valves.

Special features

00 - None
(Only required if valve has
special features, omit if 00)

Dimensions
mm (inch)
Torque cartridge in housing:

A - 81-95 Nm (60-70 ft.Ibs)
S - 102-115 Nm (75-85 ft.Ibs)

“C" Adjustment

“K" Adjustment

@ 31,75 (1.25)
nom.

OO0 000000 00004
RN

RS
[ KRNI

POKXXXXXXXXXXXNK]
AN

“$" Adjustment

13,0 (0.50) hex

r 4,0 (0.16) hex
\ﬁ—r

S, (T T 668263
75,4 (2.97) 70,0 (2.75) | 1| Nom.fullout
(Nom. (Nom.
hex \ Nom. full in
1.063"-12 Thd. 3
3 0 577
(2.27)
9 000
@ 22,17 (0.873) i‘
@ 23,75 (0.935)
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VCB1-10

Vented counterbalance
valve

Description

The VCB1-10 is a 4-ported,
externally piloted, screw-in

cartridge type counter
balance valve with the

separate vent. This separate

vent makes the valve

insensitive to back pressure

at port 2.

Functional Symbol

(=1

W E— 3
4I 5

Sectional View

SRS

27222722

N

722
o

7%

NN

RN

D

N

NN
)

NAAN
|

/‘//////-{//‘///

For 4:1 Ratio

Pilot pressure =

Operation

The VCB1-10 counterbal- from port 1 to port 2 is sufficient pilot pressure has
ance valve will allow free blocked until either a prede- been sensed on

flow from port 2 to port 1 termined pressure setting port 3 (pilot). Port 4 is
through a built in check has been reached or vented to tank.

valve. Flow

RATINGS AND SPECIFICATIONS

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports) 350 bar (5000 psi)
Cartridge fatigue pressure (infinite life) 350 bar (5000 psi)
Rated flow 60 L/min (15 USgpm)
Cracking pressure @ 1 L/min (0.25 USgpm) 30 - 62-210 bar (900-3000 psi)
50 - 186-350 bar (2700-5000 psi)

Internal leakage 5 drops/min. max. Port 1 to Port 2 @ 77% of crack pressure
Temperature range -40° to 120°C (-40° to 248°F)
Cavity C-10-4 or C-10-4U
Pilot ratio 41
Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Standard housing materials Aluminum or steel
Weight cartridge only 0,36 kg. (0.79 Ibs.)
Seal kit 889625 Buna-N
566080 Viton®

Viton is a registered trademark of E.I. Dupont

Pressure Drop Curves
Cartridge only

( ) WARNING Flow — L/min (21,8 ¢St oil @ 49°C)
For pressure over 1|0 2|0 3|O 4|O 5|O
210 bar (3000 psi) 400 — 30

N———/ N
use steel housing. -5
o
) CAUTION 1 300 i
. o 20
Adjustments o
exceeding 350 bar ?) 200 v
(5000 psi) may 5
damage the body. & 10 B ~ 10
Note o ,j/// A
Valve should be set 1.3 0
times load induced pres- 0 3 6 9 12 15
sure. Flow — USgpm (105 SUS oil @120°F)

Crack pressure — Load pressure

Pilot ratio

A - Piloted open port 1 to port 2
B - Free flow port 2 to port 1
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Model Code
VCB1-10

VCB1 —10 (V) — % — % %%x%x% — % — xx/%x%x — 00

Thhd bbd bha &

Valve function

Housing port sizes

VCB - Vented counterbalance = PORT SIZE VALVE BODY CODES
valve 1 D G

- - Alum. Steel Alum. Steel Alum. Steel

Pilot ratio SAE6 A6H* S6T A6H  S6T A6H  S6T
T-41 SAE 8 ASH™ S8T" ASH™ S8T" ASH" S8T"
Valve size SAE 10 A10H" - - S10T - -
10 - Size 10 1/4" BSPP A2G - - - - -

3/8" BSPP A3G™” S3G” A3G” S3G” A3G S3G™

Seals N o . . . !
Blank - Buna-N "L|ghtlDuty Housmg is available, to specify, substitute H with T respectively. Pressure setting
V - Viton Housings with slot. (optional)

Adjustment

S - Screw with locknut
C - Cap over screw
K - Hand knob

(6] valve body

O - Cartridge only

I - Inline body

G - Gasket mounted, single

D - Dual counterbalance,
line mounted

Dimensions
mm (inch)

Torque cartridge in housing:
A - 47-54 Nm (35-40 ft.Ibs)
S - 68-75 Nm (50-75 ft.Ibs)

Note

Turn screw or knob clock-
wise to reduce pressure
setting and release load.

Note - for housing part numbers and dimensions see section J.

(9] Pressure range
30 - 62-210 bar (900-3000 psi)
50 - 186-350 bar (2700-

5000 psi)

Free flow crack pressure

A - 1,4 bar (20 psi) (standard)

B - 0,28 bar (4 psi) (anti-
cavitation)

“S" Adjustment

"K" Adjustment
@ 31,75 (1.25 . \ .
( ) nom . “C" Adjustment

12,7 (0.50) hex
53,8
i[:‘ 25,4 (1.00) hexw
— 0.875"-14Thd.
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(Specified by customer in 100
psi increments) for example:
20 - 140 bar (2000 psi)

35 - 240 bar (3500 psi)

Special features

00 - None
(Only required if valve has
special features, omit if 00)

4,0 (0.16) hex

@ 15,80 (0.622)
@ 1740 ( 0.686)
@ 19,00 (0.748)




VCB1-12

Vented counterbalance
valve

Description

The VCB1-12 is a 4-ported,
externally piloted, screw-in
cartridge type counter
balance valve with the
separate vent. This separate
vent makes the valve insen-
sitive to back pressure at
port 2.

Functional Symbol

4I§

Sectional View

o=
e S =
|

20

,,
3,
Y

244

410

1974

S
-\

e G RN AN

For 4:1 Ratio

Pilot pressure =

Operation

The VCB1-12 counterbalance
valve will allow free flow
from port 2 to port 1 through
a built in check valve.

RATINGS AND SPECIFICATIONS

Flow from port 1 to port 2 is
blocked until either a prede-
termined pressure setting
has been reached

or sufficient pilot pressure
has been sensed on

port 3 (pilot). Port 4 is
vented to tank.

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports)

350 bar (5000 psi)

Cartridge fatigue pressure (infinite life)

350 bar (5000 psi)

Rated flow

114 L/min (30 USgpm)

Cracking pressure @ 1 L/min (0.25 USgpm)

30 - 35-210 bar (500-3000 psi)
50 - 175-350 bar (2500-5000 psi)

Internal leakage

5 drops/min. max. Port 1 to Port 2@ 77% of crack pressure

Temperature range

-40° to 120°C (-40° to 248°F)

Cavity C-12-4 or C-12-4U
Pilot ratio 41
Fluids All general purpose hydraulic fluids such as:

MIL-H-5606, SAE 10, SAE 20, etc.
Filtration Cleanliness code 18/16/13
Standard housing materials Aluminum or steel
Weight cartridge only 0,37 kg. (0.81 Ibs.)
Seal kit 02-160979 Buna-N

02-160980 Viton®

Viton is a registered trademark of E.I. Dupont

Relief setting — Load pressure

Pilot ratio

Pressure Drop Curves
Cartridge only

WARNING
For pressure over
210 bar (3000 psi)
use steel housing.

CAUTION

Adjustments
exceeding 350 bar
(5000 psi) may
damage the body.

Note

Valve should be set 1.3
times load induced
pressure.

Flow — L/min (21,8 ¢St oil @ 49°C)

20 40 60 80 100
L L L L L

300 e 21
‘©
o
|
8 200 v - 14
(@)
o /
2 100 B -7
()

01— 0
0 6 12 18 24 30

Flow — USgpm (105 SUS oil @120°F)

A - Piloted open port 1 to port 2

B - Free flow port 2 to port 1
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Pressure Drop — bar



Model Code
VCB1-12

VCB1 - 12 (V) — % — % %x%x%x% — % — xx/%%x — 00

Thhd hhd hEd &

Valve function (6] Valve Body Free flow crack pressure Pressure setting
VCB - Vented counterbalance O - Cartridge only A - 1,7 bar (25 psi) (standard)  (optional)
valve I - Inline body B - 0,28 bar (4 psi) (anti- (Specified by customer in 100
G - Gasket mounted, single cavitation) psi increments) for example:
Pilot ratio D - Dual counterbalance, 20 - 140 bar (2000 psi)
1-4 line mounted (9] Pressure range 35 - 240 bar (3500 psi)
30 - 35-210 bar (500-3000 psi)
Valve size - - 50 - 175-350 bar (2700- Special features
12 - Size 12 Housing port sizes 5000 psi) 00 - None
PORT SIZE VALVE BODY CODES (only required if valve has
Seals I G special features, omit if 00)
Blank - Buna-N Alum.  Steel Alum.  Steel
V -Viton SAE 8 - - A8T" S8T”
s moT swT -
S - Screw with locknut - —
C - Cap over screw 3/8" BSPP - - A4G” S4G
K - Hand knob 1/2' BSPP A4G  S4G” - -
**Housing with slot
Dimensions 4,0 (0.16) hex
mm (inch) “S" Adjustment

Torque cartridge in housing:
A - 81-95 Nm (60-70 ft.Ibs)
S - 102-115 Nm (75-85 ft.Ibs)

Note

Turn screw or knob clock-
wise to reduce pressure set-
ting and release load.

“K" Adjustment

! 5631,75

.
OOV
XOOMXX

—
00

=
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“C" Adjustment

12,7 (0.50) hex

31,7 (1.25) hex

1.062"-12 Thd.

° 4
91,6
(3.60)
. 3
———
©Ol||2
<;>-— @ 20,57 (0.810)
l«—»1— 322,17 (0.873)
<—>1— (J 23,75 (0.935)
H-13




MCV1-16

Motion control valve

Description

The MCV1-16 is an inline
housing type motion control
or load holding valve. This
valve controls a moving load
and prevents loads from
running ahead of a pump. It
will also lock or hold a load in
any position and provides for
thermal expansion relief.

Functional Symbol

c
I
Pilot !——x—ﬂ; _AI(YVQF
I el

Y

Sectional View

C
vV
Pilot
250
2 200
|
S 150
()
)
S 100
a
)
& 50

0

Operation
The MCV1-16 is an inline

housing type motion control

or load holding valve. This

valve controls a moving load
and prevents loads from

running ahead of a pump. It thermal expansion relief.

RATINGS AND SPECIFICATIONS

will also lock or hold a load in
any position and provides for

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports)

210 bar (3000 psi)

Rated flow

151 L/min (40 USgpm)

Free flow cracking pressure @ 1 L/min (0.25 USgpm)

13 - 3,4-8,4 bar (50-1300 psi)
35 - 13,6-240 bar (200-3500 psi)

Internal leakage

Port “C” to “V" less than 5 drops/min. max. @ 210 bar (3000 psi)

Temperature range

-40° to 120°C (-40° to 248°F)

Pilot ratio 11:1
Fluids All general purpose hydraulic fluids such as:

MIL-H-5606, SAE 10, SAE 20, etc.
Filtration Cleanliness code 18/16/13

Standard housing material

Aluminum

Weight 4,50 kg. (10.00 Ibs.)
Seal kits (Check valve) 565810 Buna-N
889609 Viton®
Seal kits (Relief valve) 565810 Buna-N
889609 Viton®

Viton is a registered trademark of E.I. Dupont

Pilot pressure calculation for 11:1 Ratio

Nominal pressure to open valve by remote control

Pilot pressure =
Cracking pressure + (12 x Port V pressure) - Port C pressure

Pressure Drop Curves

11

Free Flow (V to C)

Flow — L/min (21,8 ¢St oil @ 49°C)

0 50 100 150
| | |
— 15
10
5
/ 0
0 10 20 30 40

Flow — USgpm (105 SUS oil @120°F)
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Pressure Drop — bar

Pressure Drop (psi)

Piloted Open (C to V)

Flow — L/min (21,8 ¢St oil @ 49°C)
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Pressure Drop (bar)



Model Code

MCV1-16

MCV1 - 16 (V) — * — x%x%x — xx/x%x — 00

EIEEEEE)

Valve Function Seals Port size Pressure setting
MCV1 - Motion control valve Blank - o Buna-N 12T - SAE 12 (light duty) Optional - specify in 100 psi
V - Viton 6B - 3/4" BSPP (light duty) ranges. If not specified, set at:
Size 20 - 140 bar (2000 psi)
16 -16 Size Adjustment [6] Cracking pressure range 35 - 240 bar (3500 psi)
K - Hand knob 13 - 3,4-8,4 bar (50-1300 psi)
S - Screw with locknut 35 -13,6-240 bar Special features
(200-3500 psi)
00- None
(Only required if valve has
special features, omit if 00)
Installation +
Dimensions ' !
mm (inch) 31,8
63,5 (1.25) D
Torque cartridge in housing (2.50)
108-122 Nm (80-90 ft.Ibs)
63,5 —= =— 476 (1.88)
(2.50)
T N\A a8
CV1-16-P-0-5

63,5 ——=

(2.50)

mEm
@
&

Pilot

28,6
(1.13)

85,7
(3.38)

SAE 6

=

9,5(0.38) :

l!;‘\ ‘I I’ ‘I I’
e

60,4 v
(g%g) (2.38)
| J_ + 11334
i (5.25)
Tl lags
1.50
( : ) é'T
~——139,7 (5.50) —= —-— - 318
~———165,1 (6.50) ——= 63,5 — | (1.25)
(2.50)
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MCV1-20

Motion control valve

Description Operation
The MCV1-20 is an inline

This valve allows free flow the opposite direction until

housing type motion control from the “V" port to the "C"”  either the relief setting is

or load holding valve. This
valve controls a moving load
and prevents loads from run- ~ RATINGS AND SPECIFICATIONS

port and blocks flow in

reached or until sufficient

pilot pressure has been

applied to the "“Pilot” port.

ning ahead of a pump. It will  Performance data is typical with fluid at 21,8 cSt (105 SUS) and 49°C (120°F)

also lock or hold a load inany  1ypical application pressure (all ports)

210 bar (3000 psi)

position and provides for Rated flow

190 L/min (50 USgpm)

thermal expansion relief.

Free flow cracking pressure @ 1 L/min (0.25 USgpm)

13 - 3,4-8,4 bar (50-1300 psi)

35 - 13,6-240 bar (200-3500 psi)

Internal leakage Port “C” to “V" less than 5 drops/min. max. @ 210 bar (3000 psi)

Temperature range

-40° to 120°C (-40° to 248°F)

Functional Symbol

Pilot ratio 10:1

_ _C_ _ Fluids All general purpose hydraulic fluids such as:
[ T MIL-H-5606, SAE 10, SAE 20, etc.
| - . Filtration Cleanliness code 18/16/13

Aluminum

I I
. Standard housing material
Pilot L\—;:—D: W\/‘Q’! Weight
I

5,40 kg. (12.00 Ibs.)

I - 1 Seal kits (Check valve) 889615 Buna-N
[ S 889619 Viton®
Vv Seal kits (Relief valve) 565810 Buna-N

Sectional View

889609 Viton®

Viton is a registered trademark of E.I. Dupont

Pilot pressure calculation for 10:1 Ratio
D%D Nominal pressure to open valve by remote control
Pilot pressure =
Cracking pressure + (11 x Port V pressure) - Port C pressure

10
V
200 c Pressure Drop Curves
Pilot Free Flow (V to C)
Flow — L/min (21,8 ¢St oil @ 49°C)
40 80 120 160 200
100 | | | | L7
—6
‘D 80 ©
o
I /_ 5 _Cl}
S 60 -4 9
a a
q) —
S 40 -
A 5 A
o o
/ 0

0 10 20 30 40 50
Flow — USgpm (105 SUS oil @120°F)

H-16 EATON Vickers Screw-In Cartridge Valves V-VLOV-MC001-E4 September, 2007

Piloted Open (C to V)

Flow — L/min (21,8 ¢St oil @ 49°C)
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Pressure Drop — psi
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Model Code

MCV1-20

MCV1 - 20 (V) — % — %% — xx/%x%x — 00

ERIEEELE)

Valve Function

Adjustment

(6] Cracking pressure range

Special features

MCV1 - Motion control valve K- Hand knob 13 - 3,4-8,4 bar (50-1300 psi) 00 - None

S - Screw with locknut 35 - 13,6-240 bar (Only required if valve has
Size (200-3500 psi) special features, omit if 00)
20 - 20 Size Port size

16T - SAE 16 (light duty) Pressure setting
Seals 8B - 1" BSPP (light duty) Optional - specify in 100 psi
Blank - Buna-N ranges. If not specified, set at:
V - Viton® 20 - 140 bar (2000 psi)

35 - 240 bar (3500 psi)

Installation
Dimensions f
mm (inch) *

Torque CV2-20 cartridge
in housing 128-155
Nm (95-115 ft.Ibs)

Torque RV3-16 cartridge
in housing 108-122
Nm (80-90 ft.Ibs)

133,3
C (5.25)

T~ SAE 6

31,7

Pilot (1.25)

+

1]

RV-3-16-S

A\

-— 44,4 (1.75)
~=— 109,65 (4.31) —=—

N

84,1
(3.31)
CV2-20-P-0-5 ‘l/ T ‘I'
e e T
82,5
(3.25) 85,7 v
& (3.37) 1504
©10,3(0.406) :
_éz/ throu (6.00)
o gh, -
2 places +
44,4
(1.75)
! &
\
~— 119,7 (5.50) —== =- 31,7
e——165,1 (6.50) ——— == (1.25)
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MCV2-20

Dual-motion control valve

Description

The MCV2-20 is a dual
inline housing type motion
control or load holding
valve. This valve controls a
moving load and prevents
loads from running ahead

Operation

This valve allows free flow in the opposite direction pilot pressure has been
from the “V" port to the until either the relief setting  applied from the opposite
“C" ports and blocks flow is reached or until sufficient ~ “V" port.

RATINGS AND SPECIFICATIONS

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

of a pump. It will also lock Typical application pressure (all ports) 210 bar (3000 psi)
or hold a Ioad_ in any posi- Rated flow 190 L/min (50 USgpm)
tion and provides for ther- Free flow cracking pressure @ 1 L/min (0.25 USgpm) 13 - 3,4-8,4 bar (50-1300 psi)
mal expansion relief. 35 - 13,6-240 bar (200-3500 psi)
Functional Symbol Internal leakage, Port “C” to “V" less than 5 drops/min. max. @ 210 bar (3000 psi)
Temperature range -40° to 120°C (-40° to 248°F)

c1 c2 Pilot ratio 10:1

r il B - - T Fluids All general purpose hydraulic fluids such as:
F-a e MIL-H-5606, SAE 10, SAE 20, etc.

: w[hﬂ{% : Filtration Cleanliness code 18/16/13
A N Standard housing material Aluminum

L . o o J Weight 10,0 kg. (21.50 Ibs.)
i \z Seal kits (Check valve) 889615 BUf_'Ia-N

889619 Viton®

Sectional View Seal kits (Relief valve) 568%891600985/%}1%

\\

Pressure Drop — psi

Viton is a registered trademark of E.I. Dupont

Pilot pressure calculation for 10:1 Ratio

Pilot pressure, nominal at port 3 =
Cracking pressure + (11 x Port 2 pressure) - Port 1 pressure

10

Pressure Drop Curves

Pressure Drop — bar

Free Flow Piloted Open
(V1 to C1 or V2 to C2) (C1to V1 or C2 to V2)
Flow — L/min (21,8 ¢St oil @ 49°C) Flow = L/min (21,8 ¢St oil @ 49°C)
40 80 120 160 200 40 80 120 160 200
100 | | | | | 7 600 1 1 | | I—4O
— 6
80 S ‘% 500
/ -5 7T - 30
60 L, 8_ g_ 400 /
o 0O 300
L - 20
40 3¢ g
2 @ 200
(22 ° - 10
o
20 = e “ 100
/
0 10 20 30 40 50 0 10 20 30 40 50
Flow — USgpm (105 SUS oil @120°F) Flow — USgpm (105 SUS oil @120°F)
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Model Code
MCV2-20

MCV2 - 20 (V) — * — %%% — xx/x%x — 00

EIEEEEE)

5] Seal 8B - 1" BSPP (ight duty) 20 - 140 bar (2000 ps)
Seals 35 - 240 bar (3500 psi)

Valve Function

MCV2 - Dual-motion Blank - Buna-N (6] Cracking pressure range
control valve V -Viton® .
13 - 3,4-8,4 bar (50-1300 psi) Special features
5] o Adiust t 35 - 13,6-240 bar 00-None
SzlgeSize Kt men (200-3500 psi) (Only required f valve has

special features, omit if 00)

S - Screw with locknut

Port size

20T - SAE 12 (light duty) Optional - specify iﬂ_100 psi '
ranges. If not specified, set at:

Pressure setting

Installation
Dimensions PR
mm (inch) ‘ _t:'"j_
Torque CV2-20 cartridge
in housing 128-155 1270
Nm (95-115 ft.Ibs) (5.00)
Torque RV3-16 cartridge / ©0.375-16 x 50
in housing 108-122 Faxt deep
Nm (80-90 ft.Ibs) + 4 places
55,6 (2.19)
=~ 120,6 (4.75) —=

8 B — i) T A A&

(2 req'd) N\ 84,1
(3.31)
CV2-20-P
(2 req'd) T\ T T T 1 T T
[T TT]
44.4 E==: ?
(1.75) 85,7
T (3.37) Vo Vi
A | ) C
152.4
(6.00) %%
- 165,1 (6.50) —= - (311275)
~— 953 (3.75) =
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MCV4-16

Dual-motion control valve

Description

The MCV4-16 is a dual inline
housing type motion control
or load holding valve. This
valve controls a moving load
and prevents loads from run-
ning ahead of a pump. It will
also lock or hold a load in any
position and provides for
thermal expansion relief and
make-up oil.

Functional Symbol
c2

Sectional View

=]

Operation

This valve allows free flow in the opposite direction until  pilot pressure has been
from the “V" ports to the either the relief setting is applied from the opposite
“C" ports and blocks flow reached or until sufficient “V" port.

RATINGS AND SPECIFICATIONS

Performance data is typical with fluid at 21,8 ¢St (105 SUS) and 49°C (120°F)

Typical application pressure (all ports) 210 bar (3000 psi)
Rated flow 151 L/min (40 USgpm)
Free flow cracking pressure @ 1 L/min (0.25 USgpm) 13 - 3,4-8,4 bar (50-1300 psi)
35 - 13,6-240 bar (200-3500 psi)

Internal leakage Port “C" to "V less than 5 drops/min. max. @ 210 bar (3000 psi)
Temperature range -40° to 120°C (-40° to 248°F)
Pilot ratio 11:1
Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Standard housing material Aluminum
Weight 8,0 kg. (18 Ibs.)
Seal kits (Check valve) 565810 Buna-N
889609 Viton®

Seal kits (Relief valve) 565810 Buna-N
889609 Viton®

Viton is a registered trademark of E.I. Dupont

Pilot pressure calculation for 11:1 Ratio

Nominal pressure to open valve by remote control
Pilot pressure =
Cracking pressure + (12 x Port V pressure) - Port C pressure

Pressure Drop — bar

bod_Pod ! Pressure Drop Curves
3 .
< Free Flow Piloted Open
(V1 to C1 or V2 to C2) (C1 to V1 or C2 to V2)
Flow — L/min (21,8 cSt oil @ 49°C) Flow — L/min (21,8 ¢St oil @ 49°C)
0 50 100 150 0 50 100 150
| | |
250 : ' L 600 40
— 15
— C -— 500
% 200 5 2 I
s ! & 400
o 180 10 & 9
=) e O 300
o o 9 20
o L o Q
0] 5 & a- 100 — 10
0 10 20 30 40 0 10 20 30 40
Flow — USgpm (105 SUS oil @120°F) Flow — USgpm (105 SUS oil @120°F)
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Model Code

MCV4 - 16 (V) — % — %% — xx/%x%x — 00

oh b

Valve Function Seals
MCV4 - Dual-motion Blan!( - Buna-N
control valve V - Viton®

Port size

12T - SAE 12 (light duty)

6B - 3/4" BSPP (light duty)

Pressure setting
Optional - specify in 100 psi
ranges. If not specified, set at:
20 - 140 bar (2000 psi)

Size Adjustment (6] Cracking pressure range 35 - 240 bar (3500 psi)
16 - 16 Size K- Hand knob 13 - 3,4-8,4 bar (50-1300 psi)
S - Screw with locknut 35 - 13,6-240 bar ' Special features
(200-3500 psi)
00 - None
(Only required if valve has
special features, omit if 00)
Installation Torque cartridge in housing
Dimensions 108-122 Nm (80-90 ft.Ibs)
mm (inch) |
RV3-16-S r%’] r%ﬁ r%’]
(4.09)
CV1-16V-P-0-50
(2 reqd) _\\ ‘ H
[ [ [
113,5 (0.5631)
/ mtg. holes + +
?$ 2plcs.
N
' 1270 C1 C2
69,9 (5.00) (4.00)
(2.75) 4 1
| | 25,4 (100100
~ 508 |-
-~ t=—12,7 (6.00) ~— 12,7 (0.50) (2.00)
50,8 (2.00)
101,6
1270 4.00
(5.00) Vi V2 4.00
WO
12,7 (50) SEBSje S
i
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