Anmarthl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
Bapnayn (3852)73-04-60
Benropogp (4722)40-23-64
BnaroBeweHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnaauBocTok (423)249-28-31
BnapauvkaBka3 (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHOypr (343)384-55-89

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395)279-98-46
Ka3zaHb (843)206-01-48
KanunuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
KypraHn (3522)50-90-47
INvneuk (4742)52-20-81

Poccus +7(495)268-04-70

MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70

MypMaHck (8152)59-64-93
HaGepexHble YenHbl (8552)20-53-41
HwxHuit Hoeropogp (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hos6pbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42

OpeH6ypr (3532)37-68-04

Mensa (8412)22-31-16
MeTpo3aBopck (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

KasaxcraH +7(7172)727-132

PocToB-Ha-[loHy (863)308-18-15
PsazaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTep6ypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtonons (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponons (3652)67-13-56
CwmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
CohikTbiBKap (8212)25-95-17
Tamb6oB (4752)50-40-97

TBepb (4822)63-31-35

TonbsaTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbaHoBck (8422)24-23-59
Ynan-Ypa3 (3012)59-97-51
Ydba (347)229-48-12
Xa6apoBck (4212)92-98-04
Yeb6okcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenogew (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
Apocnaenb (4852)69-52-93

Kupruaus +996(312)96-26-47

https://vickers.nt-rt.ru || vsh@nt-rt.ru
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Logic Elements

Vickers

Differential Pressure Sensing Elements and Pressure Compensating Elements

for applications up to 350 bar (5000 psi) and 303 L/min (80 USgpm)



https://vickers.nt-rt.ru
mailto:vsh@nt-rt.ru

Section Contents

Logic elements and pres-
sure compensators

Typical Application Rated Flow
Model Pressure bar (psi) L/min (USgpm) Page_
Logic elements and pressure compensators - INtroduction and OVEIVIEW ............cccuuiviiiiiiiiiiee e I-3
Application examples
PresSUIre CONTIOL TUNCTIONS L.....iiiiiiiee ettt e et e ettt e e et e e et e e et e e e ettt e e e entae e e e eaaaeeas -4
FIOW CONTIOL FUNCIIONS . ... e e e e e -6
Directional CONTIOl TUNGIIONS ....uueiii ettt e et e e e e e e ettt e e e e e e et e e e e e e e e e aaaaaeeeeeesenae -9
Three-way bridge / FOUFRWAY DIIAGE CITCUITS ......uuieiieiiiiee s nnnnnnnnnnn I-10
Differential pressure sensing valve
DPS2-10 ..., 350 (5000)* ... i B0 (15) e -12
DPS2-16 ....vviiiiiiiiiicceeeee e, 350 (5000)* ... i 189 (50) .o -14
DPS2-20 ..., 350 (5000)* ... i 303 (80) ... I-16
Spool type TUNCLIONAI SYMIDOIS = DPS2 ... e s sssnsssnsnnnnnnes [-18
Poppet type functional SYMDOIS - DPS2.......ecee e e -19

* Poppet type only, 5000 psi optional
Pressure compensators, restrictive type

PCS3-10 .o, 270 (3000) .eeviieeeeieiiiiiiiieee e 38 (10) et [-20
PCS3-16 ... 210 (B000) ... T4 (30) e [-22
PCSB3-20 ... 270 (3000) ..uvviieeeieiiiiiiiieee e 189 (50) .. [-24
Pressure compensators, bypass type

PCSA-10 ..o 210 (B000) ... B8 (T0) i [-26
PCS4A-16 ... 270 (3000) ..uvvieeeieeiiiiiiiieee e T14 (B0) e 1-28
PCS4-20 ..o, 270 (3000) .eeviiieeeieiiiiiiieee e 189 (50)..iiiiiiiieee e I-30
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Section Overview

Logic elements

This section gives basic
specifications for Vickers
logic element and pressure
compensator screw-in car-
tridge valves. Its purpose is
to provide a quick, conven-
ient reference tool when
choosing these valves or
designing a system using
these components.

All cartridges have hard-
ened and ground spools,
and/or honed sleeves,
poppets and sharp-edged
ground steel seats. This
provides an excellent prod-
uct that is dirt-tolerant, has
reliable seating, and is suit-
able for fast cycling with
long life.

These Vickers cartridges
provide the system design-
er with a versatile range of
elements for use in MCD
packages for controlling
pressure, flow and direction
of flow.

The range includes:
® Pressure compensators

¢ Pressure compensators
with priority and bypass
outlets

e Differential-pressure
sensing elements

The correct selection of
these products can
enhance machine perform-
ance, shorten the design
process and minimize man-
ufacturing costs of manifold
blocks.

Differential-pressure
sensing elements — DPS2

For controlling pressure,
flow or direction (including
3- and 4-way bridge cir-
cuits) the DPS2 is used
with the aid of external
pilot operators. The DPS2
elements are function build-
ing blocks which respond to
pressure differential signals,
providing the capacity to
switch or modulate flows
up to 303 L/min

(80 USgpm) and pressure
to 350 bar (5000 psi).

The choice of pilot arrange-
ments related to DPS2
variants can minimize the
number of construction
holes in a manifold,
simplifying design and
reducing costs.

All poppet type DPS2
elements have recently
been upgraded to 350 bar
(5000 psi).

Flow compensators -
PCS3

An essential component of a
pressure compensated flow
control which, with an exter-
nal fixed or variable orifice,
provides the required com-
pensated flow characteristic.
Excess flow is diverted at
maximum system pressure.
Excess fluid upstream must
be diverted e.g. through a
relief to tank.

Pressure compensator
with priority and bypass
outlets -PCS4

Similar in function to the
PCS3. The maijor difference
is that excess flow is divert-
ed at priority flow pressure,
instead of at maximum sys-
tem pressure, as is the
case with PCS3 compen-
sators. The excess flow can
pass to a secondary circuit
or to tank.

EATON Vickers Screw-in Cartridge Valves V-VLOV-MC001-E1 June 2003 1-3




Application
Examples

DPS2 Logic elements for
pressure control

Pressure control
functions

Pressure relief or
Sequence example
With external pilot supply and pilot relief

Fixed -
. restrictor |
P|Iot_pﬁas_sure S~ | e
source —~ : |
: L
- Pilot relief
!_ r,—_l—,— 3 valve
1 = 2

\ . DPS2-**-P differential
I_I—J ] pressure sensing

- cartridge
—_—
Uni-directional flow

Pressure relief or
Sequence example
With internal pilot supply and pilot relief

|
ERE R
) i | |__| L
,— _ n _| | 3 Pilot relief
. ;—|§—T— valve
1 | 1 1 | 2
| L 7 | DPs2-**.v differential
|_ —— _, pressure sensing
. cartridge

Uni-directional flow

Pressure reducing example
Non-relieving type

Pilot relief —
valve |

ge—r
o O Ly

! |___JT DPS2-**-R differential

' pressure sensing
I— R cartridge

2=3
2| |1

Uni-directional flow
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Application
Examples

DPS2 Elements for
pressure control

Accululator charging with

Pressure reducing

PUV3-10 pilot stage and relieving
Reduced pressure
sub-circuit
DPS2-**-R
differential DPS2-**-V
pressure| U [ Idifferential
%)AVAVA sensing | skl [ S pressure
1 cartridge; L0 L || jsensing
L [ S 1 i W\ ii W icartrldge E”?tf
. ek I i = elie
DPS2-#*.V differential : L s R B LA S Valve
pressure sensing I -
cartridge | I
: : PUV3-10 !
[ U ——
2 7 :
M H ‘ Full
ull pressure
44— Lt sub-circuit
[
Hi/Low unloading circuit Hi/Low unloading circuit
with externally piloted with externally piloted
pressure sequence pressure sequence
pilot valve m pilot valve m
L 2 L' j 1
ro I 2
. : ; v I
| ~ !
: o DPS2-*%-V ! L (o
1! | differential : i
. ressure sensin Y i
DPS2-**.S differential | | i cartridge 9 !
pressure sensing | ‘T T e [ e S ——— F5 .3_.1
cartridge 3
Pilot W Pilot
Sequence Sequence
Valve ;/, Valve
L]
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Application
Examples

DPS2 Elements for flow
control

Pressure compensated
flow control example

With downstream fixed
or variable restrictor

[ ]

1

2 | _ | T o]
. o] T -
DPS2-**-F differential | ] Fixed or
pressure sensing | J variable
cartridge T restrictor
—_—
Uni-directional flow

Pressure compensated
priority flow control
example

With fixed or variable
priority flow control

Fixed or variable priority

— flow restrictor
Priority flow outlet

Inlet

)

DPS2-**-P differential
pressure sensing
cartridge

*

I
1
£

2

—>
Uni-directional flow

EATON Vickers Screw-in Cartridge Valves V-VLOV-MCO001-E1 June 2003



Application
Examples

PPS2 Elements for
flow control

Load sensing priority
flow control example

With pressure limiting and

venting

—_—
Uni-directional flow

Fixed or

Pump Variable restrictor

i}

@ % * Priority outlet, to load
_I

I_I_ —e pilot restrictor

DPS2-**-P differential , L]

I

)i( Fixed
I
I

. N
pressure sensing VW .
cartridge I_ ) l_ _|J | V_entlng
2 3|___ ______ pilot
_T | directional
valve
1 T
| ] VW . /]
Y |
|
- PR GER—

Pressure limiter

— pilot relief valve
Load sensing priority
flow control example
Directional control version EEEE— .
Uni-directional flow Fixed or

with pressure limiter

variable
l; restrictors

Directional [« /\
Pump control valve > \4‘/

Load service lines

. ANt
| ~q ]
L I I
L |
: <N
DPS2-%%.p differential| | _— I Pilot
pressure sensing 1y ] | | sensing
cartridge |_ _—l_i | : checks
T4l
2 3 — |
I__.r_____l__
|——I Fixed
| pilot restrictor
L
Y 71 Pilot
o 4 | relief
valve
L

EATON Vickers Screw-in Cartridge Valves V-VLOV-MC001-E1 June 2003 1-7



Application
Examples

PPS2 Elements for
flow control

Load sense circuit
example

For parallel operation

DPS2-**-FF
Hydrostat
compensator

I

I

I

I

I

Relief valve :
pressure limiting

1

L

[=

I
y

S
|
> —l} —
|
|
|
|
L

-

\____‘_____p_SI_L\/_i\I :E

Dampening orifice
typ. 20.30 to 20.060

DPS2-**-FF

_— Hydrostat

compensator

DPS2-**-PF
Load sense
unloading
elelment

Load sense bleed

Main relief typ. 0.10 GPM
Load sense circuit
example
For priority and parallel ) Dampening orifice
operation This sub-
circuit has

Note

1. Pressure limiting relief
must be < main relief
setting.

2. If pressure limiting is not

used; port reliefs set <

main relief are required.

DPS2-**-FF
Hydrostat
compensator

/ typ. 0.30 to 2 0.060
R o .

Ok
_<O>__
DPS2-**-FF
mlzu Hydrostat
: M compensator
80)[ /
PSit-+ | DPS2-**-PF
__m:]_, Load sense
unloading
7 elelment

A4

H

’\x

Main relief

L DPS2-**-PF

Priority element

EATON Vickers Screw-in Cartridge Valves V-VLOV-MCO001-E1 June 2003
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Application
Examples

DPS2 Elements for
directional control

Two-way, two-position,
normally open examples

Switched by 3-way, 2-position pilot valve
and external pilot pressure

Pilot pressure
‘source

s

f* =

-

\
L gjj 3 Pilot

[ directional
LLT—@—'Z— valve
L DPS2-**-P differential
—!  pressure sensing cartridge

Unl—dlrectlonal flow

Switched by external pilot pressure and vented
through 2-way , 2-position pilot valve

Fixed

restrictor
Pilot 77’7; _ -
pressure | U
source — - ‘ .

ﬂTJ 3 P!Iot )

| directional
valve

L DPS2-**-P differential
—! pressure sensing cartridge
—_—

Uni-directional flow

With DPS2-**-V cartridge and internal pilot supply
& vented through 2-way,2 position pilot valve

DPS2-**-V differential
pressure sensing B

cartridge — - —— - \ L
% =] | Pilot

directional valve

Uni-directional flow

With DPS2-**-B cartridge and internal pilot supply
& vented through 2-way,2 position pilot valve

DPS2-**-B differential
pressure sensing cartrldge\

i i ] |Iot directional

A valve
) >
ﬁi

Unl directional flow

With DPS2-**-S cartridge and internal pilot supply
& vented through 2-way,2 position pilot valve

DPS2-**-S differential

pressure sensing cartridge [ —lll_,

Pilot
directional
valve

Uni-directional flow

With DPS2-**-T cartridge and internal pilot supply
& swithed by 3-way, 2 position pilot valve and
external pilot pressure

DPS2-**-T differential

pressure sensing cartrldge \
Pilot
directional valve

Bi-directional flow

With DPS2-**-T cartridge and internal
shuttle-selected pilot supply

Pilot directional valve —
DPS2-**-T differential =t
pressure sensing cartridge r RT

574

‘2 Pilot T\
) shuttle | |
‘ - valve |
Q>

Bi-directional flow

With DPS2-**-T cartridge, external pilot supply
and two-way two-position pilot valve

Fixed restrictor

Pilot . —~ T N
source =
\ Pilot
DPS2-**-T differential ‘ directional
pressure — - T } valve
sensing : i
cartridge #37
2

1 R - i

Bi-directional flow
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Application
Examples

DPS2 Elements for
directional control

Three-way bridge circuits

Example 1, with DPS2-**-T

C
PA =
-
pl

Example 2, with DPS2-**-P

1 PB
i

PA
A
&
1 (I

Example 3, with DPS2-**-P

Poppet type Spool type Spool type
REQUIRED PILOT AVAILABLE REQUIRED PILOT AVAILABLE
FLOW PATH PRESSURE TO FROM FORM FLOW PATH PRESSURE TO FROM FORM
PA PB 1 2 3 PA PB 1 2 3
A I‘T‘l B 0 0 Yes  VYes No F- 0 1 Yes  Yes No
C
J_/‘ 1 0 Yes  Yes Yes H 1 1 Yes Yes Yes
T

Note

Pilot pressure, modified by
valve area ratio (if any),
must exceed load pressure
at valve in order to close
valve.

1- Pressure applied  0- Pressure vented

EATON Vickers Screw-in Cartridge Valves V-VLOV-MCO001-E1 June 2003



Application
Examples

DPS2 Elements for
directional control

Four-way bridge circuits

P2 P3 P2 = | P3
A B A ﬁ réw B
1 T
T il
T M
) B | l
P1_ _ P T ___Pa P 7 __Pa
| P5 L
With DPS2-**-T With DPS2-**-P T
Poppet type Spool type I P5
REQUIRED PILOT PRESSURE TO REQUIRED PILOT PRESSURE TO
FLOW PAT_I-I P1 P2 P3 P4 P5 FLOW PATH P1 P2 P3 P4 P5
AmrB T 1 1 1 1 1T 1 0 1 1
p ot 4]
H 0 0 0 0 0O [ﬂ 0o 1 1 1 1
E] 1 1 0 0 0 IE:I 0 1 0 1 1
H 0 0 1 1 0 1T 0 1 0 1
/X
E T 1 1 1 0 @ 1T 1 1 0 1
[Eﬂ 1T 0 0 1 1 @ 1T 0 1 1 1
H 0 1 1 0 1

1-Pressure applied

Note

Pilot pressure, modified by

0-Pressure vented

valve area ratio (if any),

must exceed load pressure

at valve in order to close

valve.

EATON Vickers Screw-in Cartridge Valves V-VLOV-MC001-E1 June 2003



DPS2-10

Differential pressure
sensing valve

Description Operation

The DPS2-10 is a This valve is used as a either directional control,
differential pressure main section of a pilot flow control or pressure
sensing valve, available controlled valve assembly. control cartridges. Refer to
as either a spool or This valve has multiple application examples.
poppet type and with uses when used with

either, internal or external

pilot.

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

Typical application pressure (spool type) 290 bar (4200 psi)

(poppet type) 350 bar (5000 psi)**

Functional Symbols Rgted flgw 60 L/min {15 USgpm)
Pilot ratio (spool type PV,R,F) 1:1

See pages I-18 & I-19 (poppet type B,S,T) 2:1
Internal leakage, poppet type Port 1to 2: < 5 drops/min max @ 350 bar (5000 psi)

Internal leakage, spool type 82 cm 3/min. (5 in 3/min) max @ 290 bar (4200 psi)

Temperature range -40° to 120° C (-40° to 248° F)

Cavity C-10-3S

Standard housing materials Aluminum

Fluids All general purpose hydraulic fluids such as:

MIL—H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13

Weight cartridge only 0, 14 kg (0.30 Ibs)

. : Seal kits 889650 Buna-N
Profile View 889652 Viton®

Viton is a registered trademark of E.I. DuPont

Pressure Drop Curves ____ B/S/Tmodels
Cartridge only —— -—— P/V models
______ F/R models
Flow - L/min (21,8 ¢St oil @ 49° C)
0 10 20 30 40 50 60
250 | | | | |
— 16
200 - 4
g I e
o 150 |- —1 e . a
) 1 10 o
5 —T1 7~ S
£ 100 | 2T 89
> —— + =
2 L — 2
o 50 — 7 L —= C—1— 4 o
1 1 ,
= =17 — i

0 2 4 6 8 10 12 14 16
Flow - USgpm (105 SUS oil @ 120° F)
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Model Code

DPS2-10

DPS2-10 (V) -*-

ERIT:

XK _KRR_*¥

IEE

Function

DPS2 - Differential pressure
sensing

Size
10 - 10 Size

Seals

Blank — Buna-N
V - Viton

Function

B - Poppet, vent to open,
N/C

S - Poppet, vent to open,
N/C

T — Poppet, bi-directional,
pilot to close, 2:1 ratio,
N/C

Dimensions
mm (inch)

Torque cartridge

in housing

A - 47-54 Nm (35-40 ft. Ibs)
S - 68-70 Nm (50-55 ft. Ibs)

P - Spool, N/C (L/S element)

V - Spool, N/C

R - Spool, pressure
reducing, N/O

F - Spool, flow control, N/O

(5] Stroke adjustment
F - None (Fixed stroke)
S — Screw adjustment

Screw adjustment is not available
with F and R functions.

(hydrostat)

(6] Port size

0 — Cartridge only

CODE PORT SIZE HOUSING NUMBER
Aluminum

3B 3/8" BSPP 02-175470*

6T SAE 6 566413*

6H SAE 6 876706

8H SAE 8 876712

2G 1/4” BSPP 876707

3G 3/8" BSPP 876710

* Light duty housing
See section J for housing details.

“S” Adjustment
4,0 (0.15) hex

A

48,0
(1.89)

47,3
(1.86)

25,4 (1.00) hex

Differential pressure
5 - 0,35 bar (5 psi)+ =
10 - 0,7 bar (10 psi)+ =
20 - 1,40 bar (20 psi)+ =
40 - 2,80 bar (40 psi)
80 — 5,50 bar (80 psi)

160 — 11,0 bar (160 psi)

+ Not available with the "B
'S"and “T" poppet.

= The operating back
pressure at port 3 should
never be less than 1.3 times
the spring set pressure.

Special features

00 - 210 bar (3000 psi) rated
valve

AA - 350 bar (5000 psi) rated
valve (poppet type only) (Only
required if valve has special
features, omit if 00)**

“F" Adjustment\

!

Torque 47-54 Nm 21,0
(35-40 ft. Ibs) (0i83)

S<—— 0.875 -14 Thd,

3

\

17,45 (0.687)

EATON Vickers Screw-in Cartridge Valves V-VLOV-MC001-E1 June 2003

19,02 (0.747)

Aluminum hous-
ings can be used
for pressures up
to 210 bar (3000
psi). Steel housings must be
used for operating pressures
above 210 bar (3000 psi).
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DPS2-16

Differential pressure
sensing valve

Description

The DPS2-16 is a
differential pressure
sensing valve, available
as either a spool or
poppet type and with
either, internal or external
pilot.

Functional Symbols
See pages I-18 & I-19

Profile View

Operation

This valve is used as a main
section of a pilot controlled
valve assembly.

flow control or pressure
control cartridges. Refer to
application examples.

This valve has multiple
uses when used with
either directional control,

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

290 bar (4200 psi)

(poppet type) 350 bar (5000 psi)**

Rated flow 189 L/min (50 USgpm)
Pilot ratio (spool type PV,R,F) 111
(poppet type B,S,T) 21

Port 1to 2: < 5 drops/min. max @ 350 bar (5000 psi)
82 c¢m 3/min. (5 in 3/min) max @ 290 bar (4200 psi)
-40° to 120° C (-40° to 248° F)

Internal leakage, poppet type
Internal leakage, spool type
Temperature range

Cavity C-16-3S
Standard housing materials Aluminum
Fluids All general purpose hydraulic fluids such as:

MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Weight cartridge only 0, 35 kg (0.78 Ibs)
Seal kits 889659 Buna-N

02-165871 Viton®
Viton is a registered trademark of E.I. DuPont

Pressure Drop Curves B/S/T models
Cartridge only ——-——— P/ models
—————— F/R models
Flow - L/min (21,8 ¢St oil @ 49° C)
0 20 40 60 80 100 120 140 160 180
| | | | | | | | |
250 2 16
P /

g 200 = ///— 14 5
I — — 12 I
S 150 = -~ 0
o / / o
e P g e
2 100 / 8 2
I —— 7 / 17
o = Z = - - 6 o
us / / ud
o o

50 / /C -4

—
] K
0 /
0 10 20 30 40 50

Flow - USgpm (105 SUS oil @ 120° F)
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Model Code

DPS2-16

DPS2-16

ERTTITEE:

Function

DPS2 - Differential pressure
sensing

Size
16 — 16 Size

Seals

Blank — Buna-N
V - Viton

Function

B — Poppet, vent to open,
N/C

S - Poppet, vent to open,
N/C

T - Poppet, bi-directional,
pilot to close, 2:1 ratio,
N/C

Dimensions
mm (inch)

Torque cartridge

in housing

A -108-122

Nm (80-90 ft. Ibs)
S - 136-149

Nm (100-110 ft. Ibs)

P — Spool, N/C (L/S element)

V-S
R- S

pool, N/C
pool, pressure

reducing, N/O

(5] Stroke adjustment

F — None (Fixed stroke)

S — Screw adjustment
Screw adjustment is not available
with F and R functions.

F — Spool, flow control, N/O
(hydrostat)
(6] Port size

0 — Cartridge only

CODE PORT SIZE HOUSING NUMBER
Aluminum

4B 3/4" BSPP 02-175471*

12T SAE 12 566414*

10H SAE 10 876725

12H SAE 12 876727

4G 1/2" BSPP 02-160676

6G 3/4" BSPP 876726

* Light duty housing

See section J for housing details.

“S” Adjustment
4,8 (0.19) hex

(2.22)

-

56,3
Max

55,6
(2.18)

38,1 (1.50) hex

Torque 108-122 Nm

(80-90 ft. Ibs)

Differential pressure

5- 0,35 bar (5 psi)+ =
20 — 1,40 bar (20 psi)+ =
40 - 2,80 bar (40 psi)
80 — 5,50 bar (80 psi)

160 — 11,0 bar (160 psi)

+ Not available with the “B"
and “S""T" poppet

= The operating back
pressure at port 3 should
never be less than 1.3 times
the spring set pressure

Special features

00 - 210 bar (3000 psi) rated
valve

AA - 350 bar (5000 psi) rated
valve (poppet type only) (Only
required if valve has special
features, omit if 00)**

“F Adjustment\

!

32,1

(1.27) Max

1

S« 1.312 -12 Thd.
S 3

-

1
>l 25,37 (0.999)
28,50 (1.122)
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Aluminum hous-
ings can be used
for pressures up
to 210 bar (3000
psi). Steel housings must be
used for operating pressures
above 210 bar (3000 psi).



DPS2-20

Differential pressure
sensing valve

Description

The DPS2-20 is a
differential pressure
sensing valve, available
as either a spool or
poppet type and with
either, internal or external
pilot.

Functional Symbols
See pages I-18 & |-19

Profile View

Operation

flow control or pressure
control cartridges. Refer to
application examples.

This valve is used as a
main section of a pilot
controlled valve assembly.

This valve has multiple
uses when used with
either directional control,

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

290 bar (4200 psi)

(poppet type) 350 bar (5000 psi)**

Rated flow 303 L/min (80 USgpm)
Pilot ratio (spool type PV,R,F) 1:1
(poppet type B,S,T) 2:1

Port 1 to 2: < 5 drops/min max @ 350 bar (5000 psi)
82 c¢m 3/min (5 in 3/min) max @ 290 bar (4200 psi)
-40° to 120° C (-40° to 248° F)

Internal leakage, poppet type
Internal leakage, spool type
Temperature range

Cavity C-20-3S
Standard housing materials Aluminum
Fluids All general purpose hydraulic fluids such as:

MIL-H-5606, SAE 10, SAE 20, etc.

Filtration Cleanliness code 18/16/13
Weight cartridge only 0, 81 kg (1.78 Ibs)
Seal kits 02-113153 Buna-N

02-112969 Viton®

Viton is a registered trademark of E.I. DuPont

Pressure Drop Curves B/S/T models
Cartridge only ——-——— P/ models
—————— F/R models
Flow - L/min (21,8 ¢St oil @ 49° C)
0 40 80 120 160 200 240 280
250 | | | | | |
~ 16
% 200 - 14 5
(2] ©
o -1 7T el
o /____,,// r12
S 150 ———f | d o
ke \ 10
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S — P ey
o (—’ | == o
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Flow - USgpm (105 SUS oil @ 120° F)
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Model Code

DPS2-20

DPS2-20 (V)-*-

EXTT

F_ XK _ XX _X¥

he b b

Function

DPS2 - Differential pressure
sensing

Size
20 - 20 Size

Seals

Blank — Buna-N
V - Viton

Function

B — Poppet, vent to open,
N/C

S - Poppet, vent to open,
N/C

T - Poppet, bi-directional,
pilot to close, 2:1 ratio,
N/C

Dimensions
mm(inch)

Torque cartridge

in housing

A - 128-155

Nm (95-115 ft. lbs)
S - 163-183

Nm (120-135 ft. Ibs)

Note

For application at 350 bar
(5000 psi) torque into steel
housing to 205 - 218 Nm
(150 - 160 ft. Ibs) (for valves
with "AA” special feature
only)

P — Spool, N/C (L/S element)

V - Spool, N/C

R - Spool, pressure
reducing, N/O

(5] Stroke adjustment

F — None (Fixed stroke)

S — Screw adjustment
Screw adjustment is not available

F - Spool, flow control, N/O  with F and R functions.
(hydrostat)

(6] Port size

0 — Cartridge only

CODE PORT SIZE HOUSING NUMBER
Aluminum

8B 1" BSPP 02-175472*

16T SAE 16 566415*

12H SAE 12 876741

16H SAE 16 876743

6G 3/4” BSPP 876740

8G 1" BSPP 876742

* Light duty housing
See section J for housing details.

“S” Adjustment
4,8 (0.19) hex

=

47,6 (1.87) hex

Differential pressure
5 - 0,35 bar (5 psi)+ =
10— 0,7 bar (10 psi)+ =
20 - 1,40 bar (20 psi)+ =
40 - 2,80 bar (40 psi)
80 — 5,50 bar (80 psi)

160 - 11,0 bar (160 psi)

+ Not available with the “B"
and “S" "T" poppet

= The operating back
pressure at port 3 should
never be less than 1.3 times
the spring set pressure

Special features

00 - 210 bar (3000 psi) rated
valve

AA - 350 bar (5000 psi) rated
valve (poppet type only) (Only
required if valve has special
features, omit if 00)**

“F" Adjustment\

62,1 Torque 129-156 Nm T
. 95-115 ft. Ibs
(2.44) Max ( ) 34,0
(1.34) Max
v
S<—— 1.625 -12 Thd.
O 3
76,2
(3.00)
Aluminum hous-
2 ings can be used
for pressures up
| to 210 bar (3000
1 psi). Steel housings must be
B o 33,30 (1.311) used for operating pressures
- 36,47(1.436) above 210 bar (3000 psi).
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DPS2-**.V-F

2 i3

DPS2-**.\-S

,——4

DPS2-**.P-F

,__.

Spool type functional

symbols
DPS2-**-P-S

DPS2

SR
s \
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Iﬂrfl/ffllo
SRNR fff/ _
[SSSSSSS
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Poppet type functional
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PCS3-10

Pressure compensator

Description

The PCS3-10is a
screw-in, pressure
compensator cartridge.

Functional Symbols

Variable

e | |
upstream
— 3l ]2
|l i
[ B
I

Sectional View

Operation

This valve, when used with
either a fixed or variable
orifice between port 1 and

port 3, maintains a constant

flow. This is based on what  changes downstream on
ever pressure differential is  port 2.

chosen. Flow out of port 2,

regardless of pressure,

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)

Cartridge fatigue pressure (infinite life)

210 bar (3000 psi)

Rated flow

38 L/min (10 USgpm)

Cavity

C-10-3

Standard housing materials

Customized housings are
necessary for close-coupling,
the compensator and orifice

Temperature range

-40° to 120°C (-40° to 248°F)

Fluids

All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration

Cleanliness code 18/16/13

Weight cartridge only

0,12 kg (0.26 Ibs)

Seal kits 565812 Buna-N
889611 Viton®
Viton is a registered trademark of E.|. DuPont

Performance

Characteristics
Cartridge only

0.200
0.175
0.150
0.125
0.100
0.075
0.050

0.025
0

Approx. orifice diameter - inches

A — 2,8 bar (40 psi) (control AP)
B - 5,5 bar (80 psi) (control AP)
C — 11,0 bar (160 psi) (control AP)

Controlled flow - L/min (21,8 ¢St oil @ 49°C)

0 4 8 1216 2024 28 32 36
1 | N I I | | | I_5E
L—1 | _— g
AL /_4§
B — £
Pz c —3%
/ 8
2
6
/ 1%
/ 0 &
o
0 1 2 3 4 5 6 7 8 9 10 <

Controlled flow - USgpm (105 SUS oil @ 120°F)
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Model Code PCS3-10

PCS3-10 (V) —*-(S)-***-00

FETEEEE

Function Seals Spool seals (6] Pressure differential
PCS3 - Pressure Blank — Buna-N Blank — No seal on spool. (nominal) _
compensator restrictive type ~ V — Viton S- Seal on spool. 40 - 2,8 bar (40 psi)
(For load holding applications 80 - 5,5 bar (80 psi)
Size Port size where leakage from port 1to 160 — 11,0 bar (160 psi)
10 - 10 Size 0 — Cartridge only 2 could cause cylinder drift, -
(Customized housings are use of seal will increase Special features
necessary for close-coupling,  hysteresis) 00-None
compensator and orifice) (Only required if valve has

special features, omit if 00)

Dimensions
mm (inch) *

19,0 25,4 (1.00) hex
Torque into aluminum (0.75) Torque 47-54 Nm
housing to 47-54 Nm (35-40 ft. Ibs)
(35-40 ft. Ibs)

<+—— 0.875 -14 Thd.

000 3

46,0
(1.81)

000 2

1
‘4—»‘— 15,80 (0.622)
17,40 (0.685)
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PCS3-16

Pressure compensator

Description

The PCS3-16 is a
screw-in, pressure

compensator cartridge.

Functional Symbols

Var}gblg
or fixe
restrictor !_é_l
upstream [ |
8 ]2
T~ 1 i
[
W]

Sectional View

Operation

This valve, when used with
either a fixed or variable
orifice between port 1 and
port 3, maintains a constant

RATINGS AND SPECIFICATIONS

flow. This is based on what-  of pressure, changes
ever pressure differential is  downstream on port 2.
chosen. Flow out of port 2,

regardless

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)

Cartridge fatigue pressure (infinite life)

210 bar (3000 psi)

Rated flow

114 L/min (30 USgpm)

Cavity

C-16-3

Standard housing materials

Customized housings are
necessary for close-coupling
the compensator and orifice

Temperature range

-40° to 120°C (-40° to 248°F)

Fluids

All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.

Filtration

Cleanliness code 18/16/13

Weight cartridge only

0,38 kg (0.84 Ibs)

Seal kits 565811 Buna-N
889610 Viton®
Viton is a registered trademark of E.I. DuPont

Performance A — 2,8 bar (40 psi) (control AP)

Characteristics
Cartridge only

0.400
0.350
0.300
0.250
0.200
0.150
0.100
0.050

Approx. orifice diameter - inches

B - 5,5 bar (80 psi) (control AP)
C - 11,0 bar (160 psi) (control AP)

Controlled flow - L/min (21,8 ¢St oil @ 49° C)
12 24 36 48 60 72 84 96 108

0

| I | | | 1 €
— 10§

/—8 é

B — CIE.)

| — 6 %

©

4 2
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Model Code

PCS3-16

PCS3-16 (V) —*- (S)-***-00

EEELEEE:

Function Seals

PCS3 - Pressure Blank - Buna-N

compensator restrictive type V - Viton

Size Port size

16 — 16 Size 0 — Cartridge only
(Customized housings are
necessary for close-coupling,
compensator and orifice)

Dimensions

mm (inch)

Torque into aluminum
housing to 108-122 Nm
(80-90 ft. Ibs)

28,6
(1.12)
v
000
73,0
(2.87)
000
. .

Spool seals

Blank — No seal on spool

S — Seal on spool

(For load holding applications
where leakage from port 1
to 2 could cause cylinder
drift, use of seal will increase
hysteresis)

38,1 (1.50) hex
Torque 47-54 Nm
(35-40 ft. Ibs)

1.312 -12 Thd.

26,95 (1.061)

A
Y

28,55 (1.124)

(6] Pressure differential
(nominal)
40 — 2,8 bar (40 psi)
80 — 5,5 bar (80 psi)
160 — 11,0 bar (160 psi)

Special features

00 — None
(Only required if valve has
special features, omit if 00)
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PCS3-20

Pressure compensator

Description

The PCS3-20 is a
screw-in, pressure
compensator cartridge.

Functional Symbols

Var]icgblg
or fixe -
restrictor !_ é_l
upstream [ !
~ 3| | - | 2
T~ 1 gl
L[
W]

Sectional View

Operation

This valve, when used with flow. This is based on what-  pressure, changes down-
either a fixed or variable ori-  ever pressure differential is ~ stream on port 2.

fice between port 1 and chosen. Flow out of port 2,

port 3, maintains a constant  regardless of

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)
Cartridge fatigue pressure (infinite life) 210 bar (3000 psi)
Rated flow 189 L/min (50 USgpm)
Cavity C-20-3
Standard housing materials Customized housings are

necessary for close-coupling
the compensator and orifice

Temperature range -40° to 120°C (-40° to 248°F)
Fluids All general purpose hydraulic fluids such as:

MIL-H-5606, SAE 10, SAE 20, etc.
Filtration Cleanliness code 18/16/13
Weight cartridge only 0,88 kg (1.94 Ibs)
Seal kits 889616 Buna-N

02-175433 Viton®

Viton is a registered trademark of E.I. DuPont

Performance A — 2,8 bar (40 psi) (control AP)

Characteristics B — 5,5 bar (80 psi) (control AP)
Cartridge only

Controlled flow in L/min (21,8 ¢St oil @ 49° C)

(/2]
(3]
5 0 40 80 120 160 200 ¢
£ | | | | | 20 €
5 0.700 N
g 0.600 - 16 2
£ A £
8 0.400 2
‘£ 0.300 8 £
° 0.200 o
8 o L - 4%
< 0.100 oS
o
2 o 03
0 10 20 30 40 50 <

Controlled flow USgpm (105 SUS oil @ 120° F)
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Model Code PCS3-20

PCS3-20 (V)-*-(S)-***-00

EEEITER:

Function Seals Spool seals (6] Pressure differential
PCS3 - Pressure Blank - Buna-N Blank — No seal on spool (nominal) _
compensator restrictive type ~ V — Viton S — Seal on spool. 80 - 5,5 bar (80 psi)
(For load holding applications ~ 160 — 11,0 bar (160 psi)
Size Port size where leakage from port 1 _
20 - 20 Size 0 - Cartridge only to 2 could cause cylinder Special features
(Customized housings are drift, use of seal will 00 - None
necessary for close-coupling,  increase hysteresis) (Only required if valve has

compensator and orifice) special features, omit if 00)

Dimensions
mm (inch) ?
Torque into aluminum 41,3 47,6 (1.87) hex
: 1.62 T 129-156 N
osing 10 128155 Nim ( *) 9515 Tt tbs)
(95-115 ft. Ibs) _r
1.625 -12 Thd.
000| 3
98,4
(3.87)
0 O 0| 2
L
- - 33,30 (1.311)
36,47 (1.436)
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PCS4-10

Pressure compensator

Description

The PCS4-10 is a screw-in,
pressure compensator
cartridge for the use

as a bypass or priority
flow control.

Functional Symbols

—

Variable

or fixed -
restrictor ,_ _I
upstream ' é '
P sl =03

T/\

12
I

Sectional View

1-26

Operation

This valve, when used with
either a fixed or variable
orifice on port 4, maintains
a constant flow out port 3,
regardless of pressure
changes downstream of

RATINGS AND SPECIFICATIONS

port 3. This is based on
whatever pressure differen-
tial is chosen. All flow in
excess of the priority
requirement is bypassed
from port 1 to port 2. If the

priority port is deadheaded,
the valve will try to direct
flow out of the priority port
and shut off the bypass
flow, blocking of all flow.

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)

Cartridge fatigue pressure (infinite life)

210 bar (3000 psi)

Rated flow

38 L/min (10 USgpm)

Cavity

C-10-4

Standard housing materials

Customized housings are
necessary for close-coupling
the compensator and orifice

Temperature range

-40° to 120°C (-40° to 248°F)

Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.
Filtration Cleanliness code 18/16/13
Weight cartridge only 0,14 kg (0.32 Ibs)
Seal kits 889651 Buna-N
889653 Viton®
Viton is a registered trademark of E.I. DuPont

Performance A - 2,8 bar (40 psi) (control AP)

Characteristics
Cartridge only

B - 5,5 bar (80 psi) (control AP)
C — 11,0 bar (160 psi) (control AP)

Controlled flow - L/min (21,8 ¢St oil @ 49°C)

(7]
% 0 4 8 12 16 20 24 28 32
£ 0.200 R '//' : - 9 E
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8 AL — | 4 3
© 0.150 — 1 " 3
S B — £
& 0.125 s
5 L~ C -3 5
8 0.100 / )
£ 0.075 2 &
O .
., 0.050 ©
X -1 .
2 0.025 / S
g 0 / 0 S
o
< 0 1 2 3 45 6 7 8 9 10 <

Controlled flow - USgpm (105 SUS oil @ 120°F)
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Model Code PCS4-10

PCS4-10 (V) -*-***_-00

EEILER

Function Seals Port size Pressure differential
PCS4 - Pressure Blank — Buna-N 0 — Cartridge only (nominal)
compensator bypass type V — Viton Customized housings are 40 — 2,8 bar (40 psi)

necessary for close-coupling, 80 — 5,5 bar (80 psi)
Size compensator and orifice 160 — 11,0 bar (160 psi)
10 - 10 Size

(6] Special features

00 — None

(Only required if valve has
special features, omit if 00)

Dimensions
mm (inch) _
. ' 19,0
Torque into aluminum (0.75) 25,4 (1.00) hex
housing to 47-54 Nm Torque 47-54 Nm
(35-40 ft. Ibs) v (35-40ft. Ibs)
A
<«— 0.875 -14 Thd.
4
61,9
(2.43)
000[| 3
00 0] »
\
1
- 15,80 (0.622)
- > 17,40 (0.685)
- > 18,97 (0.747)
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PCS4-16

Pressure compensator

Description

The PCS4-16 is a screw-in,
pressure compensator
cartridge for the use

as a bypass or priority
flow control.

Functional Symbols

Variable
or fixed
restrictor

]
upstre\ar/n 4' ré '3

= 1,Lj—’,2
I

Sectional View

1-28

Operation

This valve, when used with
either a fixed or variable
orifice on port 4, maintains
a constant flow out port 3,
regardless of pressure
changes downstream of

RATINGS AND SPECIFICATIONS

port 3. This is based

on whatever pressure
differential is chosen. All
flow in excess of the
priority requirement is
bypassed from port 1 to

port 2. If the priority port is
deadheaded, the valve will
try to direct flow out of the
priority port and shut off
the bypass flow, blocking
of all flow.

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)

Cartridge fatigue pressure (infinite life)

210 bar (3000 psi)

Rated flow

114 L/min (30 USgpm)

Cavity

C-16-4

Standard housing materials

Customized housings are
necessary for close-coupling,
the compensator and orifice

Temperature range

-40° to 120°C (-40° to 248°F)

Fluids All general purpose hydraulic fluids such as:
MIL-H-5606, SAE 10, SAE 20, etc.
Filtration Cleanliness code 18/16/13
Weight cartridge only 0,50 kg (1.12 Ibs)
Seal kits 889660 Buna-N
02-175435 Viton®
Viton is a registered trademark of E.I. DuPont

Performance A — 2,8 bar (40 psi) (control AP)

Characteristics
Cartridge only

B - 5,5 bar (80 psi) (control AP)
C — 11,0 bar (160 psi) (control AP)

Controlled priority flow, port 3 - L/min (21,8 ¢St oil @ 49° C)
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Approx. orifice diameter - inches

6 9

12 15

18 21 24 27 30

Approx. orifice diameter - mm

Controlled priority flow, port 3 - USgpm (105 SUS oil @ 120° F)
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Model Code PCS4-16

PCS4-16 (V) -*-***_-00

EETTYE:

Function Seals Port size Pressure differential
PCS4 - Pressure Blank — Buna-N 0 — Cartridge only (nominal)
compensator, bypass type V - Viton (Customized housings are 40 — 2,8 bar (40 psi)

necessary for close-coupling, 80 — 5,5 bar (80 psi)
Size compensator and orifice 160 — 11,0 bar (160 psi)
16 — 16 Size

(6] Special features

00 - None

(Only required if valve has
special features, omit if 00)

Dimensions
mm (inch)
Torque into aluminum 28,6
! 1.12 38,1 (1.60) h
housing to 108-122 Nm (112 Torql(Je 10)zg-$2)(2 Nm
(80-90 ft. Ibs) l (80-90 ft. Ibs)
<«— 1.312 -12 Thd.
4
101,6
(4.00)
000 3
0 O 0| 2
!< 1 ,]| 25,37 (0.999)
- > 26,95 (1.061)
- - 28,55 (1.124)
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PCS4-20

Pressure compensator

Description

The PCS4-20 is a screw-in,
pressure compensator
cartridge for the use

as a bypass or priority
flow control.

Functional Symbols

Operation

This valve, when used with
either a fixed or variable ori-
fice on port 4, maintains a
constant flow out port 3,
regardless of pressure
changes downstream of

If the priority port is dead-
headed, the valve will try
to direct flow out of the
priority port and shut off
the bypass flow, blocking of
all flow.

port 3. This is based on
whatever pressure differen-
tial is chosen. All flow in
excess of the priority
requirement is bypassed
from port 1 to port 2.

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)

Cartridge fatigue pressure (infinite life)

210 bar (3000 psi)
210 bar (3000 psi)

Rated flow 189 L/min (50 USgpm)

Variable _ Cavity C-20-4
or fixed ] Standard housing materials Customized housings are
upstream ' ré ' necessary for close-coupling,
— 4] 3 the compensator and orifice
= ' - Temperature range -40° to 120°C (-40° to 248°F)

T, L 2 Fluids All general purpose hydraulic fluids such as:

|_ J MIL-H-5606, SAE 10, SAE 20, etc.

- Filtration Cleanliness code 18/16/13

Weight cartridge only 0,50 kg (1.12 Ibs)

Seal kits 889660 Buna-N

02-175435 Viton®

Sectional View Viton is a registered trademark of E.I. DuPont
Performance A — 2,8 bar (40 psi) (control AP)
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Characteristics
Cartridge only

B - 5,5 bar (80 psi) (control AP)

Controlled priority flow port 3,
” - L/min (21,8 ¢St oil @ 49° C)
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Controlled priority flow port 3,
- USgpm (105 SUS oil @ 120° F)
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Model Code

PCS4-20

PCS4-20 (V)-*-***_-00

FEITTR:

Function

PCS4 - Pressure
compensator,
bypass type

Size
20 - 20 Size

Dimensions
mm (inch)

Torque into aluminum
housing to 128-155 Nm
(95-115 ft. Ibs)

Seals

Blank — Buna-N
V - Viton

Port size

0 — Cartridge only
(Customized housings are
necessary for close-
coupling, compensator and
orifice

41,3
(1.62)

139,7
(5.50)

— 47,6 (1.87) hex

(95-115 ft. Ibs)

<-— 1.625 -12 Thd.

31,70 (1.248)
33,30 (1.311)
36,47 (1.436)

Pressure differential
(nominal)
80 — 5,5 bar (80 psi)
160 — 11,0 bar (160 psi)

Torque 129-156 Nm

(6] Special features

00 - None

(Only required if valve has
special features, omit if 00)

EATON Vickers Screw-in Cartridge Valves V-VLOV-MC001-E1 June 2003
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Anmartbi (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
Bapnayn (3852)73-04-60
Benropogp (4722)40-23-64
BnaroBeweHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
Bnapukaekas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHOypr (343)384-55-89

WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
Ka3zaHb (843)206-01-48
KanunuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
TNvneuk (4742)52-20-81

Poccusa +7(495)268-04-70

MarnuToropck (3519)55-03-13
Mockea (495)268-04-70

Mypmanck (8152)59-64-93
HaGepexHble YenHbl (8552)20-53-41
HwxHuit Hoeropogp (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hosb6pbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16
MeTpo3aBopck (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Kazaxcran +7(7172)727-132

PocToB-Ha-[loHy (863)308-18-15
PAsaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTep6ypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtonons (8692)22-31-93
CapaHck (8342)22-96-24
Cumdpeponons (3652)67-13-56
CwmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97

TBepb (4822)63-31-35

TonbsaTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbaHoBck (8422)24-23-59
Ynan-Ypa3 (3012)59-97-51
Ydba (347)229-48-12
XabapoBck (4212)92-98-04
Yeb6okcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenogew (8202)49-02-64
Yura (3022)38-34-83
SAkyTck (4112)23-90-97
SlpocnaBnb (4852)69-52-93

Kupruaus +996(312)96-26-47
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