Pub. EC-1403

Y— 03 SERIES MODULAR
u KE N General Information VALVES

Mounting Surface : ISO 4401-AC-05-4-A, CETOP-5, NFPA-DO2

Up to 25 MPa (3630 PSl), 70 L/min (18.5 U.S.GPM)

The modular valves are functional elements with which a hydraulic system can be composed and built easily by stacking
them with the mounting bolts. Therefore, no piping is required for the manufacture of the hydraulic systems. Yuken's 03
Series Modular Valves are widely used to compose the hydraulic systems for the various industrial and marine equipment
including machine tools, special purpose machines, steel mill equipment and ships.

The valves have standardized mounting surface conforming to ISO 4401-AC-05-4-A and optimum thickness for the
stacking.
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03 SERIES

YUKEN

MODULAR

VALVES

Type of Modular Valve
M Type of Modular Valve
= Model Numbers Graphic Symbols Page k= Model Numbers Crpitoipaiis Page
O O P T B A
. Flow Control Valves
Solenoid Operated (for "P-Line") Ea 20
Directional Valve MFP-03-11/1190 £
(S-)DSG-03-3 5 -%-50/5090 *
X _032. o Flow Control and Check Valves
G DGO s s-50/5090 (or AL e, Metreouw) EEI 20
pl T B |a MFA-03-X-11/1190 L
Releif Valves Flow Control and Check Valves By
(for "P-Line") 7 (for "A-Line", Metre-in) EEI 20
MBP-03--30/3090 5 MFA-03-Y-11/1190
Releif Valves Flow Control and Check Valves
(for "A-Line") A 7 (for "B-Line", Metre-out) EH 20
MBA-03-3-30/3090 T MFB-03-X-11/1190 =
Releif Valves Flow Control and Check Valves .
(for "B-Line") 7 (for "B-Line", Metre-in) Eﬂ 20
MBB-03-3-30/3090 . MFB-03-Y-11/1190
Releif Valves Flow Control and Check Valves
(for "A&B-Lines") 7 (for "A&B-Lines", Metre-out) EH Ea 20
MBW-03--30/3090 =) Qy MFW-03-X-11/1190 = Rl
Reducing Valves -4 Flow Control and Check Valves o] =
(for "P-Line") ! :EEM& 10 (for "A&B-Lines", Metre-in) Eﬂ Eﬂ 20
MRP-03-%-30/3090 - MFW-03-Y-11/1190
. Temperature Compensated
” Reducing Valves - __ _ __
g e Bl T T il Vs 3
S MRA-03-%-30/3090 . MSTA-03-X-20/2090 3+
E Reducing Valves R NE NS E Temperature Compensated
: e 7 o [5 Teusmicsivie S|
: MRB-03-x-30/3090 3 MSTB-03-X-20/2090
% Reducing Valvfes f'(',}gL[j)'w I"'ressure Setting i i\ = g ¥Errr;;ztelrea;§ gﬁ;‘ﬁe\‘}zﬁ: /)(( 9('
& (for "P-Line") L{:EEM& 13 2 (for "A&B-Lines", Metre-out) 1o e 24
MRLP-03-10/1080/1090 i Al R R u_% MSTW-03-X-20/2090
Reducing Valves for Low Pressure Setting [~ ~ jl’)\ A~ Throttle Valves
(for "A-Line") i | B 13 (for "P-Line") X 27
MRLA-03-10/1080/1090 S 11 5l N N MSP-03-30/3090
Reducing Valves for Low Pressure Setting - - /-~ Check and Throttle Valves
(for "B-Line") il E 13 (for "P-Line") * 29
MRLB-03-10/1080/1090 S 11 5l N N MSCP-03-20/2090 N4
Sequence Valves Throttle and Check Valves
(for "P-Line") ¢ M 17 (for "A-Line", Metre-out) ,)@ 31
MHP-03-%-20/2090 g MSA-03-X-40/4090
Counterbalance Valves y Throttle and Check Valves
(for "A-Line") M Wq’_ﬂ“ 17 (for "A-Line", Metre-in) ,)@ 31
MHA-03-%-20/2090 -4 MSA-03-Y-40/4090
Counterbalance Valves Throttle and Check Valves
(for "B-Line") B 17 (for "B-Line", Metre-out) 5(’ 31
MHB-03-%-20/2090 -4 MSB-03-X-40/4090
% For the details of solenoid operated directional valves, see the following Throttle and Check Valves
catalogues: (for "B-Line", Metre-in) g(’ 31
(S-)DSG-03-% # s-3-50/5090 } Pub EC-0403 MSB-03-Y-40/4090
T-DSG-03-s% 3k -x-50 ’ Throttle and Check Valves
G-DSG-03-% s -%-50/5090 : Pub.EC-0405 (for "A&B-Lines", Metre-out) 5(’ )@ 31
MSW-03-X-40/4090
Throttle and Check Valves
(for "A&B-Lines", Metre-in) @(’ ,)@ 31

MSW-03-Y-40/4090

No.2




’(_ 03 SERIES MODULAR
u K E N Type of Modular Valve VALVES

M Type of Modular Valve

.é Model Numbers Graphic Symbols Page
Solenoid Operated E—H
Directional Valve
(S-)DSG-03-3% s 5-x-50/5090 *
T-DSG-03- % k-3%-50
G-DSG-03-3 % *-%-50/5090
P T B A
Check Valves
(for "P-Line") Ne% 34

MCP-03-%-10/1090

Check Valves
(for "A-Line") O 34

MCA-03-%-20/2090

Check Valves
(for "B-Line") O 34

MCB-03-%-20/2090

Check Valves
(for "T-Line") O 34
MCT-03-%-10/1090

3]
=
<
>
Ei
= Check Valves
8 (for "P&T-Lines") Ne% O 36
= | MCPT-03-Px%-T=%-10/1090
=
-8
3 Anti-Cavitation Valves —T—< 18
A MAC-03-10/1090 6
Pilot Operated Check Valves b — -
(for "A-Line") 39
MPA-03-#-20/2090 EH
Pilot Operated Check Valves p—
(for "B-Line") 39

MPB-03-3-20/2090

Pilot Operated Check Valves A
(for "A&B-Lines") o '%H 39

MPW-03--20/2090

End Plates
(Blocking plates) 42
2 MDC-03-A-10/1090 T -[ -[
o
CSD End Plates
k= (Bypass plates) — 42
§ MDC-03-B-10/1090
=]
= . . N, W,
= Connecting Plates
=] — M 43
: MDS-03-10/1090 [, NS N, N
Q
=
= Base Plates I N 44
= | MMC-03-T-%-21/2180/2190 —P—"
=
=]
= Bolt Kits
47

MBK-03-%-10/1090

% For the details of solenoid operated directional valves, see the following
catalogues:
(S-)DSG-03-s sk %-3-50/5090 }
T-DSG-03-% % s-5%-50 Pub.EC-0403
G-DSG-03-3 % %-%-50/5090 : Pub.EC-0405
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03 SERIES MODULAR
YLIKEN VALVES

Instructions

M Instructions

® Caution in the selection of valves and circuit designing
The selection of modular valves, to suit a particular function or hydraulic circuit, are made in exactly the same way as
conventional valves, taking into account of the flow and pressure of each valve to be used. In some cases,
the stacking system may be restricted, so please refer to the following instructions for stacking sequence. Please note,
that when designing a system using modular stacking valves, due consideration should be given to working space for
future maintenance.

® Stacking sequence when using reducing valves (for "A" (Incorrect) (Correct)
or "B" line) and pilot operated check valves. ﬂgﬂ ﬂi_ﬂ
Because reducing valves are spool type, there is an internal 75 i
leakage. In the stacking sequence shown in the drawing left Solenoid Operated = L Pg J
(incorrect), the cylinder moves due to leakage through the Directional Valve L Eﬂﬂ gl
pilot pressure line . Pilot Operated == D
Consequently, retaining the position of the cylinder using Check Valve E‘E [5] il
a pilot operated check valve becomes impossible. The  (for "A&B-Lines")
stacking sequence showp in the Qrawing ri.g‘ht (correct) is Reducing Valve | r——---1 t--o2
required in order to retain the cylinder position. (for "B-Line") L{Ef [j %ﬂ

@ Stacking sequence when using reducing valves (for "A" (Incorrect) (Correct)
or "B" line) and throttle and check valves (for metre- %ﬂ %ﬂ
out).

In B to T flow in the drawing left (incorrect), pressure is Solenoid Operated (%ﬂ (@ﬂ
generated at part with a throttle effect of the throttle Directional Valve
and check valve. Dependinguponthe pressure so generated, Throttle and N

i i Check Valve e -
the reducing valve may perform a pressure reducing (for "ABB Lines E(’ % i

function which causes a shortage of output power of the
cylinder and spoils the smooth operation of the cylinder. '
Therefore, stacking sequence in the drawing right (correct) Reducing Valve || Eé’ 2
. . . . . R (for "B-Line") ---
is required in this combination.

Metre-out")

@ Stacking sequence when using pilot operated check (Incorrect) (Correct)

valves and throttle and check valves (metre-out). ﬂéﬂ ﬂgﬂ
In A to T flow in the drawing left (incorrect), pressure is i 5
generated at part with a throttle effect of the throttle Solenoid Operated < P
and check valve. Directional Valve 2l 2RI
The pressure so generated acts to shut the pilot operated Throttle and 5
check valve and eventually creates an open and shut Check Valve Ee :(,} & 3
operation of the valve repeatedly which may cause the (for ?A&B'Lmef’

. h . etre-out")
cylinder to have a knocking effect (the same effect will ) 3]
occur in the case of B to T flow). Therefore, the stacking P lglte?lfe\;zis‘: R] {(’ @
sequtt):.nce.in the drawing right (correct) is required in this (g, "AgB-Lines")
combination. Pl T |B A Pl T|B A

A <2
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03 SERIES MODULAR
YLIKEN VALVES

Specifications / Hydraulic Fluids / Others

M Specifications

Max. Operating PreSSUIE .......cccueriiririeieieieeieiee e 25 MPa (3630 PSI) ™'
MaX. FLOW ..ooiiiiiiiiiiecececeeee e 70 L/min (18.5 U.S. GPM) **
NUMDET OF StACK .....etieieieiie et 1 to 5 stacks**

% 1.31.5 MPa (4570 PSI) for relief moduler valve (MBP/MBA/MBB/MBW)
% 2.120 L/min (31.7 U.S.GPM) for throttle and check moduler valve (MSA/MSB/MSW)
% 3. Solenoid operated directional valve is included in the number of stack.

‘ 3/8 Solenoid Operated Directional Valves ‘

YUKEN 03 SERIES MODULAR VALVES are designed for use with solenoid operated directional valve having an
ISO 4401-AC-05-4-A (CETOP-5, NFPA-D02) interface such as Yuken's DSG-03. Please refer to the Catalogue
No. Pub. EC-0403 for details.

M Hydraulic Fluids

® Fluid Types
Any type of hydraulic fluid listed in the table below can be used.

Petroleum base oils Use fluids equivalent to ISO VG 32 or VG 46.

Use phosphate ester or polyol ester fluid. When phosphate ester fluid is used, prefix "F-" to the
model number because the special seals (fluororubber) are required to be used.

Synthetic fluids

Water containing fluids | Use water-glycol fluid.

Note: For use with hydraulic fluids other than those listed above, please consult your Yuken representatives in advance.

® Recommended Viscosity and Temperatures
Always be sure to use hydraulic fluids within the stipulated conditions shown below:
Viscosity: 15 to 400 mm?/s (77 to 1800 SSU), Temperature: -15 to +70°C (5 to 160°F)

® Control of Contamination
Due caution must be paid to maintaining control over contamination of the hydraulic fluids which may otherwise lead
to breakdowns and shorten the life of the valve. Please maintain the degree of contamination within NAS 1638-Grade
12. Use 25 pum or finer line filter.

M Base Plates and Sub-Plates
When mounting the modular valves, use base plates and sub-plates specified below. If these base plates and the sub-
plates are not used, ensure that the mounting surface has a good machined finish.

Base Plates Sub-Plates

Model Numbers Page Model Numbers Page
MMC-03-T-%-21/2180/2190 | 44 | DSGM-03:-40/2180/2190 *

% For the details of Sub-Plate, see the following DSG-03 solenoid operated directional valve catalogues: Catalogue No. Pub. EC-0403.

B Mounting Bolts
03 Series modular valves are mounted using stud bolts which are supplied in a kit form. When mounting, see the
following table for tightening torque. After the test run, be sure to tighten again firmly within the specified torque.

Bolt Kit Tightening torque
Model Numbers Nm (in. 1bs.)
MBK-03-%-10
MBK-03-#-1090 | 1215 (106-133)

No.5




03 SERIES MODULAR
YLIREN VALVES

Assembly / Pressure Drop

B Assembly
Assembly should be carried out in clean conditions and in accordance with the following procedure. Cautious attention
should be paid to ensure that the interface of the valves are clean and free from dirt or other foreign materials.

® Assembly Procedure:

1) Screw-in the four stud bolts, fully into the tapped holes on the Nut } Mounting
mounting surface of the specified base plate, sub-plate or Stud Bolt J BoltKits
manifold. r Solenoid Operated

2) Stack the modular valves and solenoid operated directional T

7 Directional Valve
valves in accordance with the hydraulic circuit, place the —rel

B
s =

O-ring inserted surface face onto the base plate and make sure i :
that the port arrangement of the modular valves are in the i
Modular Valves

3) Align both the end of the valves stacked.

4) Screw-in the four nuts onto the stud bolts and tighten with the
specified torque. After the test run, be sure to re-tighten the nuts @ | Base Plate
firmly within the specified torque. @

I

correct position before stacking the valves onto the stud bolts. %_ : 1 %
i

- A CAUTION - 03 Series Modular Valves

® Keep all installation holes and surface clean. Failure to do this
may cause fire due to oil leakage.
® Before installing the product, be sure that all specified bolts are
tightened to the specified torque levels. Tightening to levels
outside specifications may cause improper operation, damage, oil
leakage, etc.
N /

M Pressure Drop
Pressure drop curves of the modular valves are those based on viscosity of 35 mm?*/s (164 SSU) and specific gravity
of 0.850.
When using the modular valves in conditions other than the above mentioned, find the appropriate values referring to
the following table and formula.

® For any other viscosity, multiply the factors in the table below.

. _ |mm%s | 15| 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
Viscosity

SSU | 77 | 98 | 141 | 186 | 232 | 278 | 324 | 371 | 417 | 464

Factor 0.81]0.87]0.96|1.03]1.09|1.14|1.19|1.23|1.27|1.30

® For any other specific gravity (G'), the pressure drop (4 P') may be obtained from the following formula.

AP'=4P (G'0.850)

No.6



3/8, Relief Valves
For "P" Line : MBP-03-%-30/3090

u KE N For "A" Line : MBA-03-:%-30/3090 MODULAR
For "B" Line : MBB-03-:-30/3090

For "A&B" Lines : MBW-03-x-30/3090 wi A

Specifications / Others

M Specifications

Max. Operating Pressure Max. Flow

R =t MPa (PSI) L /min (U.S.GPM)

MBP-03-3-30/3090
MBA-03-%-30/3090
MBB-03-3-30/3090
MBW-03-x%-30/3090

31.5 (4570) 70 (18.5)

M Model Number Designation
F- MBA -03 -B -30

*

Pres. Adj. Range

MPa (PSI) Design Standard

Special Seals Series Number Valve Size Design Number

Special Seals for o )
Phosphate Ester MBA : Relief Valve for A-Line 03 (-1020) 30

Type Fluids (Omit MBB : Relief Valve for B-Line H:3.5-25
if not required) MBW : Relief Valve for A&B-Lines (510-3630)

F: MBP : Relief Valve for P-Line B: %7 *! |
§ Refer to % 2

% 1.See the "Minimum Adjustment Pressure" of the next page for the item marked .
% 2.Design Standards: None Japanese Standard "JIS" and European Design Standard
9 ... .. N. American Design Standard

| Instru.ct.|0n8 ' Model Graphic Detailed Graphic
® The minimum adjustment pressure equals the value Numbers Symbols Symbols

obtained from the minimum adjustment pressure
characteristics plus the tank line back pressure of .—é_‘ g
the next page. This back pressure should include the MBP-03 o

value of the T-line pressure drop characteristics of b T & A A P B T
the valves stacked to the base plate side of the

modular valve. _E_
MBA-03 +—1

® To make pressure adjustment, loosen the lock nut and - e
turn the pressure adjustment screw clockwise or anti-
clockwise. For an increase of pressure, turn the screw
clockwise. Be sure to re-tighten the lock nut firmly MBB-03 -E- HE"
after making adjustment to the pressure.

® In case of a small flow, the setting pressure may

become unstable. To avoid this, refer to the minimum MIE_
.. MBW-03
flow characteristic curve of the next page and use the

valve within a range as shown with . P T B A . AP B T

No.7



3/8, Relief Valves

wpn AN o " "y MODULAR
UKEN For "P","A","B" and "A&B" Lines VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850

Nominal Override Characteristics

PSI  MPa Min. Adjustment Pressure

45001— 31 — ©

44001—  30|——1 Z PSI  MPa

4300 |— 5 1.2

4200 2528 £ 160 :

3600[— 25. =

39501 24 5 — 5 1201~ o8 —

3500 [— 5,40 | ———1 g 80 04 —

3000(— 21.0 — 2 40 :

2950f— 20.5 p— — ':C? 0 0
) 2888*%2.8" o 0 10 20 30 40 50 60 70 L/min
=] [ . — =
g 19501 135/ — T = I
= Jooo— 139 — 0 50 100 150175 US.GPM

E— |

gggi gg L — Flow Rate

500— 35

4501— 30 — ]

40— 2 5|l—r—T|

140— 10

100{— 0.7 L

601— 0.4l——]

N
0 10 20 30 40 50 60 70 L/min
I O O

0 5.0 10.0 15.017.5 U.S.GPM

Flow Rate
Pressure Drop
PSI MPa
70— 0.5
60 |— T-Line: MBP/MBA/
N 0.4 MBW-03
= 50— A-Line: MBP-03
(=9
S | 03
A 40
[}
£ 30— 02
Min. Flow vs. Adjustment Pressure g 20— o1 / B-Line: MBP-03
) 10— — T-Line: MBB-03
U.S.GPM L/min 0 T+ _’—{P—Line: MBP-03
15 6 0 e P,A&B-Line: MBA/MBB/
2 ' 010 20 30 40 50 60 70 MBW-03
HS_ 1.0 4 L/min
= N I O
S 5 2 0 50 100 150175
0 0 Flow Rate U.S.GPM
0 5 10 15 20 25 MPa
[ 1 1 [ 1 1 |

0 1000 2000 3000 PSI

Pressure 3500

No.8



3/8, Relief Valves

npH AN RN " "y MODULAR
Y KEN For "P","A","B" and "A&B" Lines VALVES

Installation Drawing / Spare Parts List

MBW-03-%-30/3090 DIMENSIONS IN MBP-03-%-30/3090
MILLIMETRES (INCHES) MBA-03-%-30/3090

f=—— Fully Extended 214(8.43) ——

Fully Extended
134(5.28)

Lock Nut
14(.55) Hex. [=—92(3.62) —

19 54
(75) (2.13)
@ x
AR 3 B

\
TA@:"’ VI Te
| & &

12(.47)

25(.98)

| %85 |
iy

Approx. Mass............ 3.5kg (7.7 lbs.)

® For other dimensions, refer to "MBW-03"
drawing left.

MBB-03-%-30/3090

[~—— Fully Extended 214(8.43)
26(1.02)

© o0
A_£S 7 B
g %

Approx. Mass............ 3.5kg (7.7 1bs.)

Approx. Mass............ 4.2 kg (9.3 1bs.) ® For other dimensions, refer to "MBW-03"
drawing left.

6
(1.81)
70
(2.76)

Fully Extended
134(5.28)
Fully Extended 322(12.68)

Pressure Adj. Screw
Pressure Adj. Screw (for B-Line)
(for A-Line) (\‘ 14(.55) Hex.
14(.55) Hex. INC.

%1/) 1.8(.07)

A S [ —

N

—{
L€

) 55
(2.17)

275
(1.08

M Spare Parts List

MBP-03-%-30/3090 MBB-03-%-30/3090
MBA-03-x%-30/3090

@ List of Seals ® List of Seal Kits
Name Part Quantity Model Numbers | Seal kit Numbers
Item
of Parts | Numbers | MBP-03 | MBA-03 | MBB-03 | MBW-03 MBP-03
15 | O-Ring | SO-NB-A014 5 5 5 5 MBA-03 KS-MBP-03-30
16 | O-Ring | SO-NA-P6 1 1 1 2 MBB-03
17 | O-Ring | SO-NB-P16 1 1 1 2 MBW-03 KS-MBW-03-30
18 | O-Ring | SO-NB-P26 1 1 1 2
Note: Z\;}}lin ordering seals, please specify the seal kit number from the table - & CAUTION ~

When making replacement of seals, please do it
carefully after reading through the relevant
instructions in the Operator's Manual.

No.9



3/8, Reducing Valves
For "P" Line: MRP-03-:%-30/3090
* u KE N For "A" Line: MRA-03-%-30/3090 MODULAR
For "B" Line: MRB-03--30/3090 VALVES

Specifications / Others

B Specifications

Max. Operating Pressure Max. Flow

WEEEN TS MPa(PSI) L /min (U.S.GPM)

MRP-03-3-30/3090
MRA-03-3%-30/3090 25 (3630) 70 (18.5) *
MRB-03--30/3090

% In pressure adjustment range "H", if the pressure in the primary side is set
above 20 MPa (2900 PSI) and the pressure in the secondary side is set
below 10 MPa (1450 PSI), the maximum flow is limited to 50 L/min
(13.2 U.S.GPM).

B Model Number Designation

F- MRP -03 -B -30 *
. . . Pres. Adj. Range Design .
Special Seals Series Number Valve Size MPa (PSI) Number Design Standard

F:
Special Seals for MRP : Reducing Valve for P-Line

Phosphate Ester MRA : Reducing Valve for A-Line 03

Type Fluid's (Omit MRB: Reducing Valve for B-Line
if not required)

B: 1-7 (145-1020)
H: 3.5-24.5 (510-3550)

30 Refer to %

% Design Standards: None........... Japanese Standard "JIS" and European Design Standard
90 e N. American Design Standard

M Instructions

@® The minimum adjustment pressure equals the lower Model Graphic Detailed Graphic
limit of either pressure adjustment range (B, H) plus Numbers Symbols Symbols
the tank line back pressure of the next page. This
back pressure should include the value of the T-line MRP-03 i gt
pressure drop characteristics of the values stacked to Sl A
. Ta A P B Ts
the base plate side of the modular valve.
® To make pressure adjustment, loosen the lock nut and T -
turn the pressure adjustment screw clockwise or anti- MRA-03 P
clockwise. For an increase of pressure, turn the screw PT B A A P B T
clockwise. Be sure to re-tighten the lock nut firmly
after making adjustment to the pressure. MRB-03 T  Jvegh
PT B A T A P B T
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3/8, Reducing Valves

g A wpw | f MODULAR
Y KEN For "P","A" and "B" Lines VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850
Pressure Drop
PSI  MPa
40 0.3 A&B-Line
5
30
§ 0.2
2 20
7 ol !
@ / T-Line
E 0 0 /_’_///
0 10 20 30 40 50 60 70 L/min
S O I I
0 4 8 12 16 18 U.S.GPM
Flow Rate
Pilot Flow
cu.in/min  cm®min
501—800
— —
40— —]
600 =
2 30—
T 400
=
& 20—
| 200
10—
0 0
0 5 10 15 20 25 MPa
N I A S N
0 1000 2000 3000 3500 PSI
Differential Pressure
(Primary pressure - Secondary pressure)
Pres. Drop at Spool Fully Open (P-Line)
PSI  MPa
601~ 04
S s50(—
g ,,l_03
A 40
% 30— 0.2
£ 20
. 0.1
10—
oo
0 10 20 30 40 50 60 70 L/min
S O B
0 4 8 12 16 18 U.S.GPM
Flow Rate
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3/8, Reducing Valves

npw A wpn | § MODULAR
UKEN For "P","A" and "B" Lines VALVES

Installation Drawing / Spare Parts List

MRP-03--30/3090 DIMENSIONS IN
MRB-03-:-30/3090 MILLIMETRES (INCHES)
7(.28) Dia. Through
Lock Nut [~ 92(3.62) — 4 Places
th(.%) Hex. (17 95 ) (25;‘3) oS
—~ - ' it Thread Size
ﬁ R @ ] 4 - R Model Numbers "G" Thd.
S M eaans TéQ% 1 gaeRR MB#-01-%-30 | Re 1/4=1/4 BSP.Tr
s o — T MB3-01-%-3090 1/4 NPT
Fully Extended —~
Pressure Adj. Screw 132(5.20) 25
14(.55) Hex. (N ~— Fully Extended 233.5(9.19) ———| =
INC
5 Pressure Gauge Connection
— ] "C" Thd.
N g H \I =
2 g Approx. Mass............ 3.8 kg (8.4 1bs.)
N —
MRA-03--30/3090
Fully Extended 233.5(9.20)
Pressure Gauge Connection
"C" Thd.
Be—sl
=0
Approx. Mass............ 3.8 kg (8.4 1bs.)

e For other dimensions, refer to "MRP-03" drawing above.

M Spare Parts List
MRP-03--30/3090 MRB-03--30/3090

® List of Seals

Item | Name of Parts | Part Numbers | Qty. Remarks
14 O-Ring SO-NB-A014 5
S O-Ring SO-NA-P6 ! | Included in Seal Kit
16 O-Ring SO-NB-P16 1 Kit No.:
17 ORing | SONBPIE§ | 1 KS-MRP-03-30
18 O-Ring SO-NB-P26 1
- /\\ CAUTION N

‘When making replacement of seals, please do it carefully after reading
through the relevant instructions in the Operator's Manual.
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Low Pressure Setting Type
3/8, Reducing Valves

For "P" Line: MRLP-03-10/1080/1090 ' [¢]31¥] ¥\ ]

AT 3 For"A” Line: MRLA-03-10/1080/1090 VALVES

For "B" Line: MRLB-03-10/1080/1090
Specifications / Others

M Specifications

Max. .
Operating Prfis' Adj. Max. F low
Model Numbers Prossure ange L /min
MPa (PSI) MPa (PSI) (U.S.GPM)

MRLP-03-10/1080/1090
MRLA-03-10/1080/1090 7 (1020) 0.2-6.5 (29-940) 50(13.2) *
MRLB-03-10/1080/1090

. - o
% When pressure setting is less than 0.8 MPa (116 PSI), maximum pressure ||\u,v:,v,v,mv.g!_-ll'.-.'

st
decreases. See "Min. Adjustment Pressure vs. Max. Flow" on the next page for

the appropriate range.

B Model Number Designation

F- MRLP -03 -10 i *
Special Seals Series Number Valve Size | Design Number 3 Design Standard
MRLP : Low Pressure Setting Type i
F: Reducing Valve for P-Line !
Special Seals for Phosphate Ester MRLA : Low Pressure Setting Type 3
Type Fluids Reducing Valve for A-Line 03 10 1 Refer to %
(Omit if not required) MRLB : Low Pressure Setting Type :
Reducing Valve for B-Line ;
% Design Standards: None............ Japanese Standard "JIS"
80 ...... .. European Design Standard
90 .o N. American Design Standard
| i . . .
° I?Sﬁruc.tlons . i line. it i h Model Graphic Detailed Graphic
If there is a pressure in drain line, it is added to the Numbers Symbols Symbols
secondary setting pressure. Hence, drain line must be
connected to tank directly with a low back pressure VR S S -
close to atmospheric pressure. MRLP-03 | ‘“HF% o r " R sl is
. A A Te
® To make pressure adjustment, loosen the lock nut and
turn the pressure adjustment handle clockwise or anti- K= e [ S
clockwise. Foran increase of pressure, turn the handle MRLA-03 | % OF S L
clockwise. Be sure to re-tighten the lock nut firmly P T B - A 3 T
after making adjustment to the pressure.
V*’rjt’)«, - - R d
MRLB-03 | ‘0% 4 8% WL LR
P T - A P Ts *
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Low Pressure Setting Type
3/8, Reducing Valves
For "P", "A" and "B" Lines

YUKEN

MODULAR

VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850
Pres. Drop at Spool Fully Open (P-Line)
PSI MPa
70— 05
60— o4
& 50— /
§4 40— 0.3
a /
° -
§ 30 0.2
8 20—
a 10 01
0 0 /
0 10 20 30 40 50 L/min
\ \ \ \ \
0 25 50 75 100 125 US.GPM
Flow Rate
Pressure Drop
PSI MPa
. 0.2
& 25
g- 20 A&B-Line
a
0.1
§ 10
b
) 0 0 | _— | 1 ——T-Line
0 10 20 30 40 50 L/min
\ \ \ \ \
0 25 50 75 100 125 U.S.GPM
Flow Rate
Min. Adjustment Pressure vs. Max. Flow
PSI MPa
g 1401~ 1.0
£ 120 —
. [ 08
E go|— 06
2
b — 04
< a0
£ 0.2
= [ o
0
0 10 20 30 40 50 L/min
\ \ \ \ \
0 25 50 75 100 125 U.S.GPM
Flow Rate
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Low Pressure Setting Type
3/8, Reducing Valves MODULAR
I u KE N For "P", "A" and "B" Lines VALVES

Installation Drawing

MRLP-03-10/1080/1090
MRLB-03-10/1080/1090

2|8z
SIS
Vent Port "V" 2 92(3.62) 7(.78) Dia. Through
"D" Thd. oS
Lock Nut S > ~%
ock Nu |
‘ 14(.55) Hex. —1 (79 @13 e
& - = ( @L J( S
— alk | - =
sE T oc @L@ = os S
e 18 VT L —q @ @ = B Y= S
T twh | R
Drain Port "DR" / S -
"C" Thd. 53 —~
(2.09) 25
Fully Extended =
151.5(5.96)
Fully Extended 259.5(10.22) ————————
Pressure Adj.
Handle (I;]‘C_ Pressure Gauge
Connection "E" Thd.
[Tel E - D Y &
m@-/ o W © © o
N' -
Hi
Approx. Mass............ 4.5kg (9.9 Ibs.)
Thread Size
Model Numbers
"C" Thd. "D" Thd. "E" Thd.
MRL#%-03-10 Rc 1/4 Rc 1/8 Rc 1/4
MRL%-03-1080 1/4 BSP.F 1/8 BSP.F 1/4 BSP.Tr
MRL%-03-1090 1/4 NPT 1/8 NPT 1/4 NPT
DIMENSIONS IN

MILLIMETRES (INCHES)

MRLA-03-10/1080/1090

Fully Extended 259.5(10.22)

54 108 |~ Vent Port "V"
cr:l{ "D" Thd.

(2.13) (4.25)
Pressure Gauge
Connection "E" Thd. j @ Px @

i ATk B
e || *@T@ ”T

v v Drain Port "DR"
"C" Thd.
Approx. Mass............ 4.5kg (9.9 Ibs.)

® For other dimensions, refer to "MRLP-03" drawing above.
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Low Pressure Setting Type

3/8, Reducing Valves MODULAR
YLIKEN For "P", "A" and "B" Lines VALVES

Spare Parts List

M Spare Parts List

MRLP-03-10/1080/1090
MRLB-03-10/1080/1090

® List of Seals

Item | Name of Parts | Part Numbers | Qty. Remarks
15 O-Ring SO-NA-P6
16 O-Ring SO-NB-P6
17 O-Ring SO-NB-A014
18 O-Ring SO-NB-P22
19 O-Ring SO-NB-P32
25 | Bonded Seal | SG-FB-1/8 1

Included in Seal Kit
Kit No.:KS-MRLP-03-10

— =]~

Note: No bonded seal are included in seal kits.

/\ CAUTION

‘When making replacement of seals, please do it
carefully after reading through the relevant
instructions in the Operator's Manual.

No.16



YUKEN

W Specifications

3/8, Sequence Valves
For "P" Line: MHP-03-x%
3/8, Counterbalance Valves

For "A" Line: MHA-03-:-20/2090
For "B" Line: MHB-03-:-20/2090

-20/2090

Specifications / Others

Model Numbers

Max. Operating
Pressure

MPa (PSI)

Max. Flow
L/min

(U.S.GPM)

Max. Free Flow
L /min

(U.S.GPM)

MHP-03-%-20/2090

MHA-03-3%-20/2090
MHB-03-3%-20/2090

25 (3630)

50 (13.2)

70 (18.5)

B Model Number Designation

' ooooooo

ooooooo

MODULAR

VALVES

lll

@ $180
MHA/MHB-03

F-

MHA

-03

-C

-20

*

Special Seals

Series Number

Valve Size

Pres. Adj. Range
MPa (PSI)

Design
Number

F:

MHP : Sequence Valve for P-Line

Special Seals for
Phosphate Ester
Type Fluids (Omit
if not required)

MHA : Counterbalance Valve for A-Line
Counterbalance Valve for B-Line

MHB:

03

N: s-1.8 (-260) *'
A: 1.8-3.5(260-510)
B: 3.5-7 (510-1020)
C: 7-14 (1020-2030)

20

20

§ Design Standard

Refer to % 2

% 1.See the "Minimum Adjustment Pressure" of the next page for the item marked .
Japanese Standard "JIS" and European Design Standard
N. American Design Standard

% 2.Design Standards:

M Instructions

None...........

® The minimum adjustment pressure equals the value
obtained from the minimum adjustment pressure
characteristics plus the tank line back pressure of the
next page. This back pressure should include the
value of the T-line pressure drop characteristics of
the valves stacked to the base plate side of the

modular valve.

® To make pressure adjustment, loosen the lock nut and
turn the pressure adjustment screw clockwise or anti-
clockwise. For an increase of pressure, turn the screw
clockwise. Be sure to re-tighten the lock nut firmly
after making adjustment to the pressure.

Model
Numbers

Graphic
Symbols

Detailed Graphic
Symbols

MHP-03

S

MHA-03

MHB-03
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3/8, Sequence Modular Valves
For "P" Line

I LIKEN 3/8, Counterbalance Modular Valves MVOAIi.l\’ILEASR

For "A" and "B" Lines

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850
Pressure Drop for Free Flow
. . PSI MPa MHA/MHB-03
Min. Adjustment Pressure 0.4
=PSt - MPa  MHP/MHA/MHB-03 o 0
z sof— 06 — S 300~ o5 /
g — o .
Z 601~ 04 2 20 pd
?%40 0.2 E 01
0l O 10 -
o S—" , 0 0
0 10 20 30 40 50L/min 0 10 20 30 40 50 60 70L/min
| | | | |
0 25 50 75 100 125 US.GPM | | | | | | |
: : : ’ : 0 25 50 7.5 10.0 125 15.0 17.5 U.S.GPM
Flow Rate
Flow Rate
Pressure Drop
Pressure Drop PSI MPa MHA/MHB-03
PSI MPa MHP-03 25 0.20
0.2 g A-Line:MHB-03
e] 25 o 20 0.15 B-Line:MHA-03
2 20 2
£ 2 15— 0.10
o 0.1 g 10 T-Line:MHA-03
3 10 A,B-Line 2 0.05 | —"] P-Line
5 £ 5 | T-Line:MHB-03
& o 0 //ﬁ/ T-Line 0 0 /fﬁ//
0 10 20 30 40 50 L/min 0 10 20 30 40 50 60 70 L/min
| | | | |
0 25 50 75 10.0 125 U.S.GPM L L1 1 | [ |
Flow Rate 0 25 50 7.5 10.012515.017.5 U.S.GPM
Flow Rate
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3/8, Sequence Valves
For "P" Line

I LIKEN 3/8, Counterbalance Valves MVOADLl\’ILEgR

For "A" and "B" Lines

Installation Drawing / Spare Parts List

MHP-03-3-20/2090

7(.28) Dia. Th h
= 92362) _ / ( )‘tl’llaacesmug
19(.75) 54 <
Lock Nut A e S N
\12?.55)"Hex. TRy ™
— P I B ]
*31 R i IS
= O Qo o
—a"e e B "= g
. Fully Extended ¥ ¥
Pressure Adj. Screw O 134(5.28) ol
4(-16) Hex. Sec. INC. Fully Extended 242(9.53) -2
= j:] B
S fr [ oo
3 —=| T | 4
)
~| <
AN|—
= Approx. Mass............ 3.5kg (7.7 Ibs.)
DIMENSIONS IN
MILLIMETRES (INCHES)
MHA-03-x-20/2090 MHB-03-x-20/2090
Fully Extended 228(8.98) Fully Extended 228(8.98)
Fully Extended 40
134(5.28) (1.57)

I~ ] P Pr o A B— ~
vg] A QQQBQ A @‘@@B‘” )
— | [[tan® @, Ta s P I
re & & 5] & D S8l
A= ? % ? % =

Approx. Mass............ 3.5kg (7.7 1bs.) Approx. Mass............ 3.5kg (7.7 Ibs.)

e For other dimensions, refer to "MHP-03" drwaing above.

B Spare Parts List ——— /\ CAUTION

02 e When making replacement of seals, please do it
MHP-03-+-20/2090 carefully after reading through the relevant
instructions in the Operator's Manual.

@ List of Seals

Item | Name of Parts | Part Numbers | Qty. Remarks
15 O-Ring SO-NB-A014 | 5
16 O-Ring SO-NA-P16 1 | Included in Seal Kit
17 O-Ring SO-NB-P29 1 | KitNo.:KS-MHP-03-20
18 O-Ring SO-NB-P32 1

MHA-03-:-20/2090 MHB-03-:-20/2090
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Pressure and Temperature Compensated
3/8, Flow Control (and Check) Valves

For "P" Line: MFP-03-11/1190
Y "I ]  For A" Line: MFA-03-+-11/1190 MODULAR
For "B" Line: MFB-03-%-11/1190 VALVES
For "A&B" Lines: MFW-03-%-11/1190
Specifications / Others

M Specifications

Max. Operating

Model Numbers Pressure
MPa (PSI)

Max. Metred Flow | Max. Free Flow
L/min (U.S.GPM) | L/min (U.S.GPM)

MEFP-03-11/1190 —

MFA-03-%-11/1190 16 (2320) 50 (13.2)
MFB-03-%-11/1190 70 (18.5)
MFW-03-5%-11/1190

B Model Number Designation

F- MFA -03 -X 11 *
Special Seals Series Number Valve Size 21;;2:; I\]Ijlfrilil%:r 3 S]t)aistii%lrrl d
F: MFP : Flow Control Valve for P-Line — 1 1
Special Seals for '
Phosphate Ester MFA : Flow Control and Check Valve for A-Line 03 X : Metre-out ! Refer to %
Type Fluids (Omit MFB : Flow Control and Check Valve for B-Line Y: Metre-in 1 ;
if not required) MFW : Flow Control and Check Valve for A&B-Lines ) i
% Design Standards: None Japanese Standard "JIS" and European Design Standard
90 i N. American Design Standard
M Instructions
® To make flow rate adjustment, loosen locking screw
for the dial and turn the flow adjustment dial clockwise
or anti-clockwise. For a decrease of flow, turn the dial
clockwise. Be sure to re-tighten the locking screw
firmly after the adjustment of the flow rate.
Graphic Detailed Graphic
el e Symbols Symbols
MFP-03 E E Graphic Detailed Graphic
PoT A T P To Model No. Symbols Symbols
Model No. Metre-out Metre-in
-03- i -03- i
MFA-03-X B ]| weaosy mo ]
P T A Ta B T P T B A Ta P Ts
MFB-03-X i i} MFB-03-Y i gu_@;
P T B A TT’ \ﬁ,a P T A Ta P B T
MFW-03-X IH [ | B || MPw-osy by |88
b T A TT’ b \is P T B Ta B T
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Pressure and Temperature Compensated
_ 3/8, Flow Control and Check Valves MODULAR
LIKEN For "P", "A", "B" and "A&B" Lines VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?2/s (164 SSU), Specific Gravity 0.850
. . . Pressure Drop for Free Flow
Min. Required Pressure Difference PSI MPa P
PSI  MPa 140 1.2
1.2 120 ‘
g 1601~ MFP-03 57 o8 /
% 120 0.8 MFQ-03 ? 80 0.67%J
& : P w a
F sop- 06 1 - 2 |oa
B 0.4 Z 40| e
2 40 oo £ L 02—
A 0 0 0 0]
0 10 20 30 40 50 L/min 0 10 20 30 40 50 60 70 L/min
I Y O A N R Y S
0 2 4 _6 8 10 1213 U.S.GPM 0 50 10.0 15.017.5 U.S.GPM
Flow Rate Flow Rate
Metred Flow vs. Dial Position
PSI  MPa
126 5 PSI MPa Pressure Drop
4 &~ 50 0.4
g 10.0 S 0.3 B-Line:MFA-03
g 75 3 § 40 : A-Line:MFB-03
z A 30 0.2 . A
'u% 5.0 2 g 20 g /T-Lme:MFB-OS
25 1 % 10 . [ — | — A&B-Line:MFP-03
0 0 E 0 0 T T-Line:MFB-03
01 2 3 4 5 0 10 20 30 40 50 60 70 L/min
(Fully Open) I R R B
Turn of Flow Adj. Dial
urn of Flow Adj. Dia 0 50 100 150175 U.S.GPM
Flow Rate
Min. Metred Flow
cu.in./min cn;zlgwin Metred Flow vs. Differential Pressure
407600 U.S.GPM L/min
e 1381 52
2 30| 500 134
K — 400 / 13.0 (— %
5 20 126 — 48
§ B 300 21
£ 200 g 550—
s 10 100 T 5250~ 20
o] —7 2 5001 19
0 =
0 4 8 12 16 MPa 1.32— 50
Ll 1301= 4 9 —
0 500 1000 1500 2000 128 48
2250 PSI L ‘ | |
Differential Pressure 0 4 ) 12 16 MPa
! . I R A A R A I A
Metred Flow vs. Viscosity 0 1000 2000  PSI
U.S.C:]d;’l\g L/n51(|)n Differential Pressure
e
o 5-3 48
< .
S B =
z 51 .
2 5019
® 131-0.50
-12E0.45 T~
11040 =
N T N S R N B
0 40 80 120 160mm%s
I R S S R B
0 200 400 600700 SSU
Viscosity
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Pressure and Temperature Compensated
_ 3/8, Flow Control (and Check) Valves MODULAR
LIKEN For "P", "A", "B" and "A&B" Lines VALVES

Installation Drawing

MFP-03-11/1190
_ 92(3.62) 7(.28)4Dggc£1;r0ugh
B| 19(75) 54 NS
~ ~ <
2 . ~
>ﬁ P
o] —~ |©
%-" g |
L™ <R
{ \V S ]
Fully Extended ¥ ¥
' 160(6.30) ©S
Flow Adj. Dial 2 Fully Extended 233(9.17) ~
o]
N
5
]f \ﬁ g  —
— uJ J‘J
Locking Screw
2(.08) Hex. Soc.
Approx. Mass............ 42kg (9.3 1bs.)
MFW-03-%-11/1190 DIMENSIONS IN
MILLIMETRES (INCHES)
92(3.62) 7(.28) Dia. Through
\<—>FA 4 Places
Flow Adj. Dial () 19(.75) 54 ol§
\(for A-Line) INC. (2.13) ~
<5 — & Py & =
I3 T . i /\ 4 ol o & .
2L T £ O1s” |5 =
S g Ve 2 =
s — L | 4 2N
Q Il \‘V
8 Fully Extended v v © 7,’:
p= 153 (6.02) <=
© Fully Extended 360(14.17 | Flow Adj. Dial
wly Extende ( ) (for B-Line) IN@
E g : E ,—l E : %
g H f f H
8 — n J m—
T
---- 33 (1.30) Locking Screw
-—-- 22 (.87) 2 (.08) Hex. Soc.
Approx. Mass............ 52kg (11.51bs.)
MFA-03--11/1190 MFB-03-3-11/1190
Fully Extended 263(10.35) Fully Extended 263(10.35)
Fully Extended 56
153 (6.02) (2.20)
) — 1 | ¢ Rk & \I—E j‘l" © PA 4 [T ) )
- ARTA® ASTAS -
i TA,?\*V W/,f%\TB TA/%\W W/,’%\TB :
+ + ¥ +
Approx. Mass............ 4.1 kg (9.0 1bs.) Approx. Mass............ 4.1 kg (9.0 Ibs.)
e For other dimensions, refer to "MFW-03" drawing above.
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Pressure and Temperature Compensated
_ 3/8, Flow Control (and Check) Valves MODULAR
IJ KE N For "P", "A", "B" and "A&B" Lines VALVES

Spare Parts List

M Spare Parts List
MFP-03-11/1190

/@

MFA-03-§-1 1/1190

MFB-03-§-1 1/1190

MFW-03- §-1 1/1190

@ List of Seals ® List of Seal Kits
Quantity Model Numbers Seal Kit Numbers
Item | Name of Parts | Part Numbers
MFP-03 | MFA-03 | MFB-03 | MFW-03 MFP-03 KS-MFP-03-10

15 Back Up Ring SO-BB-P6 1 1 1 2 MFA-03

- KS-MFA-03-10
16 O-Ring SO-NA-P6 1 1 1 2 MFB-03
17 O-Ring SO-NB-A014 5 5 5 5 MFW-03 KS-MFW-03-10
18 O-Ring SO-NB-P28 1 2 2 2

Note: When ordering seals, please specify the seal kit number from the table right.

/\ CAUTION

When making replacement of seals, please do it carefully after reading
L through the relevant instructions in the Operator's Manual.
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Temperature Compensated
3/8, Throttle and Check Valves

Y_ For "A" Line: MSTA-03-X-20/2090 MODULAR

BF 45" For"B" Line: MSTB-03-X-20/2090 VALVES

For "A&B" Lines: MSTW-03-X-20/2090
Specifications / Others

B Specifications

Max. Max. Max. Min. Max.
Operating | Differential | Metred Metred Free
Model Numbers Pressure | Pressure Flow Flow Flow
MPa MPa L/min L /min L/min
(PSI) (PSI) (U.S.GPM) | (U.S.GPM) | (U.S.GPM)
MSTA-03-X-20/2090
MSTB-03-X-20/2090 | .23 23 0 2(33) 70
MSTW-03-X-20/2090 (3630) (3630) (18.5) {1(.26)} (18.5)

% The figures in parentheses are the values when the differential pressure is less than
3.5 MPa (510 PSI).

B Model Number Designation

F- MSTA -03 -X -20 | *
Special Seals Series Number Valve Size | Direction of Flow }?;S;tg):r % S]t)aiilizgil: d
F: MSTA : Temperature Compensated !
- Throttle and Check Valve for A-Line ;
Special Seals for MSTB : T c i |
Phosphate Ester T : Temperature Compensate . . |
Fhfifiz ate Tster ype Throttle and Check Valve for B-Line 03 X: Metre-out 20 ! Refer to %
Omit if not ired MSTW : Temperature Compensated ;
(Omit if not required) Throttle and Check Valve for A&B-Lines |
% Design Standards: None........... Japanese Standard "JIS" and European Design Standard
90 i N. American Design Standard
! |nStrulftlgnS di | locki Graphic Detailed Graphic
To ma e flow rate a Justment., oosen locking screw Model No. Symbols Symbols
for the dial and turn the flow adjustment dial clockwise
. . . Metre-out
or anti-clockwise. For a decrease of flow, turn the dial
clockwise. Be sure to re-tighten the locking screw } {
firmly after the adjustment of the flow rate. MSTA-03-X T e N S
P T B A T P T
MSTB-03-X &k &
PoT A T P T
MSTW-03-X & B | B
T P T

No.24



Temperature Compensated
3/8, Throttle and Check Valves MODULAR
YLIKEN For "A", "B" and "A&B" Lines VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?2/s (164 SSU), Specific Gravity 0.850
PSI MPa Pressure Drop Metred Flow vs. Dial Position
30 — ,
o5 | 0.20 R‘i‘l‘r‘lzmg-'{é:gg 4P: Differential Pressure MPa(PSI)
2 AP: 14(2030)
= 20| 015
a U.S.GPM  L/min 4P: 25(3630)
© 15— 0.10 P-Line 70
=
5 10 17.5 |— \/ /
o 0.05 _
5 |— | — T-Line 60
/ . E—
Lo | o9 Vil
0 10 20 30 40 50 60 70 L/min 125 | 50 / //\
I A N B ° 40
0 50 100 150175 USGPM 3 100 | // /K
Flow Rate 2
2 75} 30 / AP: 7(1020)
bl
5ol 20 — £P:5(730)
: / < AP: 2(290)
| |
Pressure Drop for Free Flow 25 10 = 4P 1145)
PSI  MPa o AP: 0.5(70)
70— 05— : 0 L1
X 60— ggg;ge 012345678 910
S 5 04— } } Turn of Flow Adj. Dial  (Fully Open)
y |
2 0.3 ‘
a8 40— ’ Throttle
£ 30 o2 Fully A
2 : Open
g 20—
= qop- 91
0 10 20 30 40 50 60 70 L/min
Metred Flow vs. Viscosity
N I N I I ;
U.S.GPM L/min
. 10. 15.0 17.5 U.S.GPM
0 5.0 . (;0t 5.0 175 U.S.G 188 — 71
ow Rate —
184 |- O ~S— 1T 1T——
69
134 — 51
1321 50
@ 13.0 — 49
2 56— 2
Pressure Drop at Throttle Fully Open : co 20—
PSI  MPa R S I
w0 A, 56— 24—
% 140 |— 1.0 52— 20
N / 10
§120— ;g
[a) | . 28 |— 1.1 N
g 100 26— 1.0
-
& 60— g4 N I I N N
40 |— 02 0 40 80 120 160
. 2
20 — |1 mm°©/s
/
0 0 _ I I N A B
0 10 20 30 40 50 60 70 L/min 0 200 200 500 700
I R R R Viscosity Ssu
0 5.0 100  15.0 17.5 U.S.GPM
Flow Rate
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Temperature Compensated
3/8, Throttle and Check Valves MODULAR
YLIKEN For "A", "B" and "A&B" Lines VALVES

Installation Drawing / Spare Parts List

MSTW-03-X-20/2090 DIMENSIONS IN MSTA-03-X-20/2090
MILLIMETRES (INCHES) Fully Extended 211(8.31)
Fully Extended

7(.28) Dia. Through 106(4.17)
Flow Adj. Dial 92(3.62) 4 Places oy
(for A-Line) |[——
19(.75) 54 Jl]

4 ¢
—~ A N
o~
o TAY YAT
o) @.13) = gy y% ’
N —] Téf Al — . |
< 7AW | g 2
82 e Qlx 5 Approx. Mass 3.5kg (7.7 Ibs.)
TARY AR Te w‘_-g, pprox. Mass............ Skg (7. .
g | & w = o For other dimensions, refer to "MSTW-03" drawing left.
§ Fully Extended M M -
<) 106(4.17) ®5 MSTB-03-X-20/2090
S 2
& Fully Extended 266(10.47) Fully Extended 211(8.31) ‘
Flow Adj. Dial 50
(for B-Line) IN@ 1.97)

] ) JHRY Ty
= il | w GLTA?Y %%TE

Locking Screw
2(.08) Hex. Soc. Approx. Mass............ 3.5kg (7.7 1bs.)

Approx. Mass............ 3.7kg (8.2 1bs.)

55(2.17)
33
30)

© For other dimensions, refer to "MSTW-03" drawing left.

M Spare Parts List

MSTA-03-X-20/2090 MSTB-03-X-20/2090
RERSNNN
A=
(- ¥
MSTW-03-X-20/2090
Il Il
@ List of Seals @ List of Seal Kits
Quantity Model Numbers Seal Kit Numbers
Item | Name of Parts Part Numbers
MSTA-03 | MSTB-03 | MSTW-03 MSTA-03
- —————  KS-MSTA-03-20
12 | Back UpRing | 900-VK411915-2 1 1 2 MSTB-03
13 O-Ring SO-NA-P7 1 1 2 MSTW-03 KS-MSTW-03-20
14 O-Ring SO-NB-A014 5 5 5
15 O-Ring SO-NB-P24 2 2 2

Note: When ordering seals, please specify the seal kit number from the table right.

- /\\ CAUTION N

‘When making replacement of seals, please do it carefully after reading
through the relevant instructions in the Operator's Manual.
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3/8, Throttle Valves

YURKEN Ao MODULAR
UKEN For "P" Line: MSP-03-30/3090 VALVES

Specifications / Others

M Specifications
Max. Operating Pressure Max. Flow
AN MPa (PSI) L /min (U.S.GPM)
MSP-03-30/3090 25(3630) 70 (18.5)*
 Maximum flow decreases when the differential pressure is less than
1 MPa (145 PSI).
See "Pressure Drop at Throttle Fully Open".
B Model Number Designation
T T
F- MSP -03 -30 | * Jsersl
. . Valve Design 3 Design
Special Seals Series Number Size Number | Standard _
= 1 Graphic Symbol
Special Seals for MSP : Throttle Val i
Phosphate Ester e rave 1 o3 30 | Refertok o
Type Fluids (Omit ;
if not required) i P T B A
% Design Standards: None........... Japanese Standard "JIS" and ) )
European Design Standard Detailed Graphic Symbol
90 .o N. American Design Standard
{(
M Typical Performance Characteristics W A P B T
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850
Pressure Drop Pressure Drop at Throttle Fully Open
PSI MPa PSI MPa
0.2 1.0
140 .
5 2 120
= 20 & 0.8
5 A-Line o 100 [—
o 0.1 E 80 0.6
2 10 e 5 o
8 04
& . 0 | // L B&T-Line E« 40 0
0 10 20 30 40 50 60 70 L/min 20 ’ |1
0 5.0 10.0 15.017.5 U.S.GPM
Flow Rate ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 5.0 10.0 15.0 17.5
Flow Rate U.S.GPM
Metred Flow vs. Dial Position
AP: Differential Pressure MPa (PSI)
U.S.GPM L/min 4p=25(3630)
7 T T T H
17.5 4PZ20(2900) / / / M Instructions . .
15.0 60 APta(o30) \y LL ® To make flow rate adjustment, loosen locking
50 F—t—t— - screw for the dial and turn the flow adjustment dial
© 4P=10(1450) ﬂ # 4P=5(730) . . .
3 100 40 . clockwise or anti-clockwise. For a decrease of
g 10 / 2%, AP=3(440) X X ¢
z 30 / Tl pesosn flow, turn the dial clockwise. Be sure tore-tighten
= 50 20 =2280) the locking screw firmly after the adjustment of
AL AL T ap=1(145)
10 the flow rate.
0 0 ™| 4P=0.5(70)
01 2 3 456 7 8 910
Turn of Flow Adj. Dial (Fully Open)
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YUKEN

MSP-03-30/3090

3/8, Throttle Valves
e wpw MODULAR
For "P" Line VALVES

Installation Drawing / Spare Parts List

Flow Adj. Dial v/)
INC.

N\

It

Locking Screw
2 (.08) Hex. Soc.

| il o |8
gl | 92 |d
<R
—
Fully Extended R
107(4.21) 25
Fully Extended 181(7.13)
s e Bm | |
Y F" - Bl ‘ M ’
o ™
0| 0l
0™ -
e i
Approx. Mass............ 3.0 kg (6.6 1bs.)

DIMENSIONS IN
MILLIMETRES (INCHES)

7(.28) Dia. Through

92(3.62) / ( )4Places ¢
19 54 NS
(75" (213) AaINS

M Spare Parts List
MSP-03-30/3090

® List of Seals

( ‘When making replacement of seals, please do it carefully after reading
through the relevant instructions in the Operator's Manual.

Item | Name of Parts Part Numbers Qty. Remarks
8 | Back Up Ring | 900-VK411915-2 1
9 O-Ring SO-NA-P7 1 | Included in Seal Kit
10 O-Ring SO-NB-A014 5 | KitNo.: KS-MSP-03-30
11 O-Ring SO-NB-P24 1
/\ CAUTION
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3/8, Check and Throttle Valves

YURKEN oo G 2! 0a MODULAR
u KE N For "P" Line: MSCP-03-20/2090 VALVES

Specifications / Others

M Specifications

Max. Operating Pressure Max. Flow
AN MPa (PSI) L /min (U.S.GPM)
MSCP-03-20/2090 25 (3630) 70 (18.5)*

% Maximum flow decreases when the differential pressure is less than
0.8 MPa (115 PSI).
See "Pressure Drop at Throttle Fully Open".

B Model Number Designation

F- MSCP -03 -20 | *
Special Seals Series Number \gai.lz\ée I\ll)lfri;l%:r i S]t);ls(li;gi? d
F: | Graphic Symbol
Special Seals for MSCP : ! ‘
Phosphate Ester Check and Throttle 03 20 | Refertok
Type Fluids (Omit Valve for P-Line ;
if not required) i |

P T B A

% Design Standards: None........... Japanese Standard "JIS" and
European Design Standard Detailed Graphic Symbol
90 .o N. American Design Standard

[

T. A P B T

H Typical Performance Characteristics
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850

Pressure Drop Pressure Drop at Throttle Fully Open

PSI  MPa PSI MPa
0.2 0.8 ‘
e 25— e 100[— sl /
g 20— A-Line & 80— éﬂ /
5 [ o1 . 5 00 o4
Z 10— ] Prline 2 40—
g B /// // oLine E‘ 2ol 0.2 = /
0 of =T +—T | 0 ol—1
0 10 20 30 40 50 60 70 L/min 0 10 20 30 40 50 60 70 L/min
N A O N N N N N N
0 5.0 10.0 15.017.5 U.S.GPM 0 5.0 10.0 15.0 17.5 U.S.GPM
Flow Rate Flow Rate
Metred Flow vs. Dial Position
A4P: Differential Pressure MPa (PSI)
4P=25(3630)
4P=20(2900)
4P=14(2030) ]
U.S.GPM L/min M Instructions
70 ® To make flow rate adjustment, loosen
175 / /-\ l/ . )
5ol 6 A locking screw for the dial and turn the
' - |/~ 4P=10(1450) flow adjustment dial clockwise or anti-
| 50 7 )
° 40 / P4 l/\ — 4P=5(730) clockwise. For a decrease of flow, turn the
g 100 — / 94 L 4p=3(440) dial clockwise. Be sure to re-tighten the
B | 30 /// P »Z 1 4p=2(290) locking screw firmly after the adjustment of
50— 20 4 1 pet14s) the flow rate.
L 10 // T~
0 T |1 4P=0.5(70)
0

01 2 3 456 7 8 9101
Dial Position (Fully Open)
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3/8, Check and Throttle Valves MODULAR

YLIKEN For "P" Line VALVES

Installation Drawing / Spare Parts List

MSCP-03-20/2090
DIMENSIONS IN
MILLIMETRES (INCHES)
92(3.62) / 7(.28)4]);{;0"{;ls1r0ugh
19 54 NS
(75 @13 2
‘ — 1 A . r‘(
[t} 6* D A\ 9 A\
©© ) A —~
T I o hasTas® om |5
s TA AR N AT SZ Y
- & D < e
\ { | \\V
Fully Extended A ¥ .
109.7 (4.32) o/
Fully Extended 182.7 (7.19)
Flow Adj. Dial
.
Zo) =
LOCK }y o lo3 B
3
b
Locking Screw
2(.08) Hex. Soc. Approx. Mass............ 3.0 kg (6.6 Ibs.)

M Spare Parts List
MSCP-03-20/2090

Nipiaririeg

@ List of Seals
Item | Name of Parts Part Numbers | Qty. Remarks
12 | Back Up Ring | 900-VK411915-2
13 O-Ring SO-NA-P7
14 O-Ring SO-NB-A014
15 O-Ring SO-NB-P24

Included in Seal Kit
Kit No.: KS-MSP-03-30

— ==

‘When making replacement of seals, please do it carefully after reading
through the relevant instructions in the Operator's Manual.

- /\\ CAUTION W
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3/8, Throttle and Check Valves

For "A" Line: MSA-03-:-40/4090
For "B" Line: MSB-03-:x-40/4090
For "A&B" Lines: MSW-03-:x-40/4090

Specifications / Others

MODULAR

YUKEN

VALVES

M Specifications
Max. Operating Pressure Max. Flow
Model Numbers MPa (PSI) L/min (U.S.GPM)
MSA-03-%-40/4090
MSB-03-:%-40/4090 31.5(4570) 120 (31.7)
MSW-03-:-40/4090
B Model Number Designation
F- MSW -03 -X 40 @ %
5 . Valve Direction Design ! Design
Sipzaizl Szl Sz laer Size of Flow Number | Standard
F: : Throttle and Check Val |
Special Seals MSA : Throtle an eck Valve 3
for A-Line |
for Phosphate !
Ester Type MSB : Throttle and Check Valve 03 X: Metre-out 40 ' Referto %
Fluids for B-Line Y : Metre-in !
(Omit if not MSW : Throttle and Check Valve ;
required) for A&B-Lines :
% Design Standards: None .. .. Japanese Standard "JIS" and European Design Standard
90 .o N. American Design Standard
M Instructions
® To make flow rate adjustment, loosen locking screw
forthe dial and turn the flow adjustment dial clockwise
or anti-clockwise. For a decrease of flow, turn the dial
clockwise. Be sure to re-tighten the locking screw
firmly after the adjustment of the flow rate.
Graphic Detailed Graphic Graphic Detailed Graphic
Model No. Symbols Symbols Model No. Symbols Symbols
Metre-out Metre-in
MSA-03-X Bl | wsaosy 2 2
P T B A Ta B Ts P T B A 1>A—n—r;—’\is
MSB-03-X Sk % || | msB-03-v o U
P T B A T kS P T A Ta To
MSW-03-X & n B[ msweos-y &8 | |0 B
P B A Ta P B Ts P T B A Ta P B T

No.31




3/8, Throttle and Check Valves

wpn ugn " vy MODULAR
UKEN For "A", "B" and "A&B" Lines VALVES

Typical Performance Characteristics

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850
Pressure Drop Pressure Drop for Free Flow
PSI MPa PSI  MPa
taof- 10 160 "2
Qﬁ 120~ o8 A-Line:MSB-03 1.0
= | B-Line:MSA-03 N - %1
5 06 T-Line = 120 | 0 8 |
2] 20— & "~ | Throttle Closed: /
3 | = —
5 04 S so| 06
& 401 a A}
| 02 3 — Ve
0 / | | —P-Line ~ 40 X
0 20 40 60 80 100 120 L/min | 02 Throttle Fully Open
0 0 | T |
NN S S N E— 0 20 40 60 80 100 120 L/min
0 10 20 30 U.S.GPM
Flow Rate | | | | | |
0 10 20 30 U.S.GPM
Flow Rate
Pressure Drop at Throttle Fully Open
PSI  MPa
1.2
160 [—
| 1.0 )E
& f
AN
2120 — 038
2
8 L
g go|— %8
g — 0.4
40 [—
| 02
0 )
0 20 40 60 80 100 120 L/min
| | | | | |
0 10 20 30 U.S.GPM
Flow Rate
Metred Flow vs Dial Position
PSI ':AZFE)a 4P: Differential Pressure MPa (PSI)
30 |— 4P:7(1020) | /| /
100 | 2P:14(2030) N /
25 |— AP:25 '/ /
" 80 [ (3630) N /
g 20|~ IR/ AD4 /
5 60 (4350) )/
8 15— //
= 40 / N
10 — Y/ — AP:5(730)
20 Y/ % L 4P:2(290
S V/ - 4P:1(145)
0 ol = 4P:0.5(70) |
0 1 2 3 4 5 6 7 8 9 10
Turn of Flow Adj Dial Fully Open
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3/8, Throttle and Check Valves

wan wgn " .y MODULAR
Y KEN For "A", "B" and "A&B" Lines VALVES

Installation Drawing / Spare Parts List

MSW-03-X-40/4090 DIMENSIONS IN MSA-03-3/-40/4090
Y MILLIMETRES (INCHES)

[=— Fully Extended 193.5 (7.62) —=|

Fully Extended
Flow Adj. Dial [~ 92(3.62) — ~7(.28) Dia. Through 91.5 (3.60)
(for A-Line) 19 54 4 Places

75| @13 ~ g
INO — 7 — = S \"'R
E- ] il ko
\T@% \\%%TB | —

Approx. Mass............ 3.5kg (7.7 Ibs.)
e For other dimensions, refer to "MSW-03" drawing left.

46

|

(1.81)
70
(2.76)

21.4
(.84

M ©

Fully Extended -
91.5 (3.60)

Fully Extended 237 (9.33)

©0.7)

32(1.26) Dia

Flow Adj. Dial

(for B-Line) ¢ ) MSB-03-%-40/4090
Fully Extended 193.5 (7.62)

% 48
o4

Qo Locking Screw P
~ © A b
2 (.08) Hex. Soc.
() ol | A
Approx. Mass............ 3.7kg (8.2 1bs.) TA Y T8

¥ v

Approx. Mass............ 3.5kg (7.7 Ibs.)
e For other dimensions, refer to "MSW-03" drawing left.

-
fi
&

M Spare Parts List
MSA-03-§-40/4090 MSB-03-§-40/4090

/\ CAUTION —————

When making replacement of seals, please do it

carefully after reading through the relevant
instructions in the Operator's Manual.

@ List of Seals @ List of Seal Kits
Quantity Model Numbers Seal Kit Numbers
Item | Name of Parts | Part Numbers
MSA-03 MSB-03 | MSW-03 MSA-03
- —— 1 KS-MSA-03-40
9 Back Up Ring | SO-BB-P8 1 1 1 MSB-03
10 O-Ring SO-NA-P8 1 1 1 MSW-03 KS-MSW-03-40
11 O-Ring SO-NB-A014 5 5 5
12 O-Ring SO-NB-P18 2 2 2

Note: When ordering seals, please specify the seal kit number from the table right.
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3/8, Check Valves
For "P" Line: MCP-03-:-10/1090

Y— For "A" Line: MCA-03-:%-20/2090 MODULAR

1.4’  For"B" Line: MCB-03-5-20/2090 VALVES

For "T" Line: MCT-03-:%-10/1090
Specifications / Others

H Specifications
Max. Operating Pressure Max. Flow
Model Numbers MPa (PSI) L/min (U.S.GPM)
MCP-03-3-10/1090
MCA-03-%-20/2090
MCB-03-5-20/2090 25 (3630) 70(18.5)
MCT-03-%-10/1090
B Model Number Designation cCseel
F- MCP -03 -0 -10 i *
Special Seals Series Number Valve Size Crachifr)lag(II)’gelisure Design Number | Design Standard
) MCP : Check Valve for P-Line 10 ‘
F: Special Seals for Phosphate = e - Valve for A-Line 0:0.035(5) !
Ester Type Fluids . 03 20 ' Refer to %
(Omit if not required) MCB: Check Valve for B-Line 2:0.2(29) !
MCT : Check Valve for T-Line 10 |
% Design Standards: None Japanese Standard "JIS" and European Design Standard
CIUREENSRES N. American Design Standard
B Typical Performance Characteristics Vodel No Graphic Detailed Graphic
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850 ’ Symbols Symbols
Pressure Drop For Free Flow % %
MCB-03
PSI MPa /7 MCQ-O?)-Z
85— 0.6 | P TB A T AP BT,
80— ‘
— /1 _wmcp
| 0. -03-2 .
= 70 — 0.5 ?T / MCT MCA-03 % %
~ 60—
g o 0.4 /*MCQ'%'O P TB A T, A P B Tg
£ [ 03 Sz
Z 40— L~ MCP MCB-03
2 = /—McT 030
& 30— g2 P TB A T, A P B Ty
20— A
o Y C== MCT-03
0 0 P TB A Ta AP B T,
0 10 20 30 40 50 60 70L/min
[ O N N
0 50 10.0 15.017.5 U.S.GPM B Instructi
Flow Rate ns ruc. lons
® Tank Line Used
Pressure Drop C.heck valve function of MCT-O3 is ‘1ncl}1ded in Ta-
PSI MPa Line. Therefore, the tank line for a circuit that uses
~ —Line: | . .
725 02 {Qﬁ:ﬁsmgﬁlyf 03 this valve must be Ta-line.
220 A&B-Line:MCP-03
A 0.1 B Py ey
510 — P-Line:MCA/MCB/MCT-03
2 0 = . { B-Line:MCT-03
£ 0 1 T-Line:MCP-03
0 10 20 30 40 50 60 70L/min
N N I I N B
0 5.0 10.0 15.0 17.5 U.S.GPM
Flow Rate
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3/8, Throttle and Check Valves

’(_ waAn npgn npw Sk MODULAR
UKEN For "A", "B", "P" and "T" Lines VALVES

Installation Drawing / Spare Parts List

MCP-03-%-10/1090 MCA-03-%-20/2090 MCT-03-%-10/1090
7(.268) Dis. Through MCB-03-%-20/2090 (Check valve is included)
. 4 Plz;ces ¢ . 7(.28) Dia. Through
/’ 7(-28)4]%11& Through /7 4 Places
=—92(3.62) —= = 92(3.62) —=| aces
19 54 < - 19 (.75) —
(79 . E 1oL70) (2??3) / < E < E
R ;n oPs - | - |
¢ g,g g TArA\ﬁ?: @3%]’8 1 g ig E ¢ gg &
& B = |
= < ¥ ¥ 44 |7 "’ <
(g:i) 2 § (2636) 2 E a3 S
= 100(3.94)—| - 174(6.85) e
oE {FF N s oE
°d g — s S
Approx. Mass............ 2.5kg (5.5 1bs.) Approx. Mass............ 3.5kg (7.7 Ibs.) Approx. Mass............ 2.8 kg (6.2 Ibs.)
DIMENSIONS IN
MILLIMETRES (INCHES)
M Spare Parts List ~ & CAUTION -
When making replacement of seals, please do it carefully after reading
L through the relevant instructions in the Operator's Manual. )
MCP-03-%-10/1090 MCT-03-%-10/1090
%1 /@ ? C?
I N
i I__Iil | V
@ List of Seals ® List of Seals
Item | Name of Parts | Part Numbers | Qty. Remarks Item | Name of Parts | Part Numbers | Qty. Remarks
8 O-Ring | SO-NB-A014 | 5 |ncluded in Seal Kit 7 O-Ring | SO-NB-AO14 | 5 |ncluded in Seal Kit
9 O-Ring SO-NB-P24 1 | KitNo.: KS-MCP-03-10 8 O-Ring SO-NB-P21 1 | KitNo.: KS-MCP-03-10
MCA-03-%-20/2090 MCB-03-%-20/2090
%me T Ao ]
@ List of Seals
Item | Name of Parts | Part Numbers | Qty. Remarks
6 O-Ring | SO-NB-AO14 | 5 |included in Seal Kit
7 O-Ring SO-NB-P24 2 | Kit No.: KS-MCA-03-20
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u KE N For "P&T" Lines: MCPT-03-Px-Tx-10/1090

3/8, Check Valves

Specifications / Others

M Specifications

MODULAR

VALVES

0 5.0 10.0

Flow Rate

15.017.5 U.S.GPM

Max. Operating Pressure Max. Flow
WL MPa (PSI) L /min (U.S.GPM)
MCPT-03-P%-T3-10/1090 25 (3630) 70 (18.5)
17
11T
B Y
B Model Number Designation
F- MCPT -03 -PO -TO 10 @ *
] : Valve | Cracking Pres. of | Cracking Pres. of | Design | Design
Sipshzl el Sigiian Nl se Size P-Line MPa(PSI) | T-Line MPa(PSI) | Number : Standard
F: Special Seals for Phosphate PO : 0.035(5) TO : 0.035(5) 3
Ester Type Fluids MCPT : Check Valve 03 10 | Referto *
(Omit if not required) for P&T-Lines P2 : 0.2(29) T2 :0.2(29) 3
% Design Standards: None Japanese Standard "JIS" and European Design Standard
00 wroeeeneeenes N. American Design Standard
Graphic Symbol
M Typical Performance Characteristics o
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850 % Jf
Pressure Drop For Free Flow P T B A
PSI MPa
gg — 06 \ MCPT-03-P+-T2 Detailed Graphic Symbol
& o0l 05 ) ‘ ‘
2o ? /| _ImcProspaTs
o -
£ 60|~ o4
g 50 — MCPT-03-P%-TO T, A P B Tg
% a0l 0.3 2z
T Y e MCPT-03-P0-T#
20|
— 0.1 —
10— - =
0 O
10 2 4 70 L/min .
0 1020 30 40 50 60 70 L/mi M Instructions
| | | | | | | ® Tank Line Used
0 50 10.0 15.017.5 U.S.GPM Check valve function of Tank Line is included in
Flow Rate Ta-Line. Therefore, the tank line for a circuit that
uses this valve must be Ta-line.
Pressure Drop
& PSl  MPa
o 0.2
s 25
A 20
g 0.1
2z 10 A,B-Line
£ L0 L —T
0 10 20 30 40 50 60 70L/min
[ I S A I

No.36




3/8, Check Valves

DR T | § MODULAR
Y KEN For "P&T" Lines VALVES

Instllations Drawing / Spare Parts List

MCPT-03-P-T%-10/1090

)

7(.28) Dia. Through
~— 92(3.62) —— 4 Places
19 (.75)

12
A7

(

(Check valve is included) \

46

(1.81)
70
(2.76)

60 ol
(2.36) -2
133
(5.24)
ol
3 |=
TR )
Approx. Mass............ 2.7 kg (6.0 1bs.)
DIMENSIONS IN

MILLIMETRES (INCHES)

M Spare Parts List
MCPT-03-P=-T=-10/1090

Y-Y Section

@ List of Seals

Item | Name of Parts | Part Numbers | Qty. Remarks

9 O-Ring SO-NB-A014 | 5 | Included in Seal Kit
10 O-Ring SO-NB-P21 2 | Kit No.: KS-MCPT-03-10

/\ CAUTION
When making replacement of seals, please do it
carefully after reading through the relevant
instructions in the Operator's Manual.
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3/8, Anti-Cavitation Valves

Y Ll KE N MAC-03-10/1090

Specifications / Others

MODULAR
VALVES

B Specifications
Max. Operating Pressure Max. Flow
SN 20 MPa (PSI) L/min (U.S.GPM)
MAC-03-10/1090 25 (3630) 70 (18.5)
B Model Number Designation
F- MAC 03| 10 | x%
‘ : Valve | Design | Desi
Special Seals Series Number S?z‘ée N:rslit%:r L ta(:lsclé? d
F: i
Special Seals for Phosphate | pmAG : Anti-Cavitation i
Ester Type Fluids Valve 03 10 i Refer to %
(Omit if not required) :
% Design Standards: None........... Japanese Standard "JIS" and
European Design Standard
90 oo N. American Design Standard
M Pressure Drop Graphic Symbol
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850 ——0o—
—O—1
S PSI MPa
) 0.1 P T B A
a2 10 A&B-Line
= [ — . . .
; 5 0 | T P&T-Line Detailed Graphic Symbol
12
& 0 10 20 30 40 50 60 70 L/min
o4 o3
N N S B
0 5.0 10.0 15.0 ot e e o
17.5 U.S.GPM T, AP B T
Flow Rate
MAC-03-10/1090 [ | Spare Parts List
MAC-03-10/1090
92(3.62) 7(.28) Dia Through
] 4 Places
19(.75) 54 = 92 (19
2.13) S
5 =
i D o~ g @ 7 @
AT = N~ 3 N e
R ’ e g % | 13\/: ‘\9\ /é \/\
N N~ 4’:‘74;7\: Lo N /1/—:‘74':7
” N N 2 % & % €7>—Ll
|~
(1.89) 150 <2
(5.91) )
@ List of Seals
- Item | Name of Parts | Part Numbers | Qty. Remarks
~ -
D 8|5 10 O-Ring | SO-NB-AO14 | 5 |[ncluded in Seal Kit
AN 11 O-Ring SO-NB-P21 2 | Kit No.: KS-MAC-03-10
Approx. Mass......... 3.8 kg (8.4 1bs.)
~—~————— /\CAUTION —
DIMENSIONS IN When making replacement of seals, please do it
carefully after reading through the relevant
MILLIMETRES (INCHES) L instructions in the Operator's Manual. )
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3/8, Pilot Operated Check Valves
For "A" Line: MPA-03-x-20/2090

Y u KE N For "B" Line: MPB-03-x-20/2090 MODULAR
For "A&B" Lines: MPW-03--20/2090 VALVES

Specifications / Model Number Designation

M Specifications

Max. Operating Pressure Max. Flow

Model Numbers MPa (PSI) L /min (U.S.GPM)

MPA-03-5-20/2090
MPB-03--20/2090 25 (3630) 70 (18.5)
MPW-03-5-20/2090

B Model Number Designation

F- MPA -03 -2 -20 *
Cracking o .
Special Seals Series Number \g?z\ée Pressure I\]?fril%:r i S]gfnséil d
MPa (PSI) :
MPA : Pilot Operated 3
F: Check Valve !
Special Seals for A-Line !
for Phosphate | MPB : Pilot Operated 2:0.2(29) |
Ester Type Check Valve 03 20 | Referto &
Fluids for B-Line 4:0.4(58) 1
(Omit if not MPW : Pilot Operated !
required) Check Valve |
for A&B-Lines i
% Design Standards: Nore........... Japanese Standard "JIS" and European Design Standard
90 .o N. American Design Standard
Graphic Detailed Graphic
el e, Symbols Symbols
MPA-03 % #
P T B A T. AP BT,
MPB-03 #
P T B A T, AP B Tg
— 0|5
P T B A T, AP B Tq

No.39



YUKEN

PSI

Pressure Drop AP
w
=)

PSI

110
100

80

Pressure Drop AP

3/8, Pilot Operated Check Valves
For "A", "B" and "A&B" Lines

MODULAR

Typical Performance Characteristics

VALVES

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850

Pressure Drop

[ 0.1

MPa
0.4
0.3 B-Line:MPA-03
A-Line:MPB-03
0.2 T-Line
A
O':) //// P-Line
0 10 20 30 40 50 60 70 L/min
[ 1 1]

0 5.0 10.0
Flow Rate

Pressure Drop For Free Flow
MPa
0.8 ‘

07 @ | MP-03-4
0.6 / MP-03-2
0.5

0.4

0.3 /

0.2

0

0 10 20 30 40 50 60 70 L/min

[
0 5.0 10.0
Flow Rate

15.017.5 U.S.GPM

15.017.5 U.S.GPM

Pressure Drop For Reversed Controlled Flow

PSI  MPa
750 -
2 4o 03 @T
e 30— 02
2 20 e
8 ol 01
& o 0 //
010 20 30 40 50 60 70 L/min
I I I N A
0 5.0 100 15.017.5 U.S.GPM
Flow Rate
Min. Pilot Pressure
PSI  MPa
12
£ 1600 o
21400 10—PP
% 1200 . @ MP3-03-4
E 1000 P2 MP%-03-2
3 800 6
=
i
2 2
200
0 0
0 5 10 15 20 25 MPa
I I S N N

0

1000 2000 30003500 PSI
Supply Pressure (P2)
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3/8, Pilot Operated Check Valves

wpn wgn " Wi MODULAR
Y KEN For "A", "B" and "A&B" Lines VALVES

Installation Drawing / Spare Parts List

MPA-03-%-20/2090
MPB-03-x%-20/2090

DIMENSIONS IN
MPW-03-%-20/2090 , MILLIMETRES (INCHES)
7(.28) Dia. Through
- 92(3.62) 4»/ 4 Places
19 54 ~
(75) (213) SN

46
(1.81)
70
(2.76)

lows

[
S
1.8

0.7)

174(6.85)

2.17)

s
2

T —
L

Approx. Mass............ 3.5kg (7.7 Ibs.)

M Spare Parts List

MPA-03-%-20/2090 MPB-03-x%-20/2090

PIPRPERE
R AT e
e = eV =

MPW-03-3%-20/2090

T ® List of Seals
I_% Jq—?&g’—l Item | Name of Parts | Part Numbers | Qty. Remarks

M

8 ORing | SO-NB-P24 | 2 |included in Seal Kit
9 O-Ring SO-NB-A014 5 | Kit No.: KS-MPA-03-20
~— /\CAUTION —

‘When making replacement of seals, please do it
carefully after reading through the relevant
instructions in the Operator's Manual.
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End Plates
For 3/8 Modular Valve MODULAR
YLKEN MDC-03-:-10/1090 VALVES

Specifications / Others

Blocking plates are used for auxiliary mounting surfaces or for closing
unnecessary circuit.

Bypass plates are used for one-way flow circuit that requires no solenoid
operated directional valves.

B Specifications

Max. Operating Pressure Max. Flow
LR INEEs MPa (PSI) L/min (U.S.GPM)
MDC-03-%-10/1090 25 (3630) 70 (18.5)

B Model Number Designation

B: Bypass Plate

F- MDC -03 -A -10 i *
Special Seals Series Number Valve Size Type of Plate Design Number ! Design Standard
F: ! None: Ja S g
. . | : Japanese Standard "JIS" and
Special Seals for Phosphate i A: Blocking Plate ! .
Ester Type Fluids MDC: End Plate 03 10 : European Design Standard

(Omit if not required) 90: N. American Design Standard

M Pressure Drop

Graphic Detailed Graphic

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850 Model No. Symbols Symbols
MDC-03-A| | | [ ] ] [
MDC-03-B P TB A To A P B T3
. PSl MPa
- 0.3 _03- ﬂj
& 40 |_—1 P-B-Line MDC-03-B ’—‘ ’—‘ [
A 30 0.2 = A-T-Line P TB A T, AP B Ty
£ 20
% 0 0.1 —
2 |
ER 0
0 10 20 30 40 50 60 70 L/min MDC-03-%-10/1090
O-Ring for Port
L L (SO-NB-A014: 5 Pcs.)
. . . 5 U.S.GPM 7(.28) Dia. Through
0 50 10.0 15.017.5 [=—92(3.62) /11(.43)Dia. Spotface
Flow Rate 19 —~ 4 Places
(75) N3
9= R
¥ ¥ :x::l\\.
s
NEEE
Approx. Mass : 1.2 kg (2.6 1bs.)
DIMENSIONS IN
MILLIMETRES (INCHES)
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YUKEN

M Specifications

Connecting Plates
For 3/8 Modular Valve
MDS-03-10/1090

MODULAR
VALVES

Specifications / Others

Max. Operating Pressure Max. Flow
Model Numbers MPa (PSI) L/min (U.S.GPM)
MDS-03-10/1090 25 (3630) 70 (18.5)
B Model Number Designation
F- MDS -03 -10 : *
Special Seals Series Number Valve Size | Design Number | Design Standard
F: Special Seals for Phosphate | None : Japanese Standard "JIS" and
Ester Type Fluids MDS : Connecting Plate 03 10 ; European design Standard
(Omit if not required) ; 90 : N.American Design Standard

M Pressure Drop

Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850

Graphic Symbol

& PSI  MPa P T B A
o 0.1
]
5 10 0.05
% 5 : . P, A, B&T-Line Detailed Graphic Symbol
$ 0
& 0 10 20 30 40 50 60 70 L/min ] N
o D NI N
I A O
0 5.0 10.0 150175 U.S.GPM T A P B Ty
Flow Rate
_N_ O-Ring for Port
MDS-03-10/1090 (SO-NB-A014: 5 Pcs.)
7(.28) Dia. Through - ]
40(1.57) 02(3.62) 4 Places 545;;2.17)
15 _ _ (1.57)
(:59) SIS 1
olE - (:59)
~|Q T
@ A i =3 ©
5 i LN ©
) ® i =g
7 [ ™~
v ¥ v A4
A-Line Pressure 23 —~ .
E‘ya}'lge Connection (.91) 2 '§, é;ﬁ:gneecl);:iselﬁon
C" Thd. ~—— 100(3.94) ——~ "C" Thd.

Ta-Line Pressure
Gauge Connection

ngr

Thd.

Approx. Mass......... 2.5kg (5.5 1bs.)

Model Numbers Piping Size "C" Thd.
MDS-03-10 Rc 1/4=1/4 BSP.Tr
MDS-03-1090 1/4 NPT

B-Line Pressure
Gauge Connection
"C" Thd.

DIMENSIONS IN
MILLIMETRES (INCHES)
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Base Plates

For 3/8 Modular Valve MODULAR
YLKEN MMC-03-:-21/2180/2190 VALVES

Specifications / Others

M Specifications _ i
Max. Operating Pressure ------------ 25 MPa (3630 PSI) I e

b )
B Model Number Designation
MMC -03 -T -6 -21 *
Series Number | Plate Size | Type of Connection Number of Stations Design Number Design Standard

1: 1 Station 5:5 Stations i N - Standard "JIS"
T : Threaded 2:2 Stations  6: 6 Stations ; one: Japanese Standar

MMC : Base Plate 03 : . . . . 21 80 : European Design Standard
Connection 3:3 Stat%ons 7:7 Stations © 90 : N.American Design Standard
4: 4 Stations |
. Detailed Graphic
M Pressure Drop Graphic Symbol Symbol
Hydraulic Fluid: Viscosity 35 mm?/s (164 SSU), Specific Gravity 0.850 Thn A P B
PSI  MPa (P)7 —P—P T —(T)
s - AR e v
= P T B A B A A B
e I e e MMC-03-T-1
5 PP A-A =Uo-1-
2 20 8 =
Z 0.1 ] //<
g 10 — ﬁ
= 0 = BoB Graphic Symbol
0
0 10 20 30 40 50 60 70 L/min
e e
| | | | | | | Il
0 5.0 10.0 15.0 17.5 U.S.GPM B A B A
Flow Rate MMC-03-T-2-7
B Mounting Surface Dimensions for
3/8 Modular Valve
When the standard base plate (MMC-03) is not used, M Instructions
the following mounting surface must be prepared. ® Although two ports are provided for both
Also, the mounting surface must have a good pressure port "P" and tank port "T", cither
machined finish. may be used.
However, the ports having (P) or (T) in the
I‘;Iélzél’;‘sc)hi drawing are normally plugged. Remove the plugs
o 46(1.81) —— of the ports when they are used. Make sure that
325 the ports that are not currently used are properly
21.4_| (128 plugged.

(.84) 6.4 "C" Thd.
> 13(.51) Deep
('2% 4 Places
e

oo i|@
@}@ & 1= O f ’ —
' N g{g g DIMENSIONS IN
{B - ., N EEE e MILLIMETRES (INCHES)
@59 e A i
: %
@ @ @ D L Design Std. "C" Thd.
11(.43) Dia. (Max.) Japanese Standard "JIS" and M6
4 Places European Design Standard
4’7‘% N.American Design Standard|  1/4-20 UNC

70(2.76)
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Base Plates

Y_ MODULAR
u KE N For 3/8 Modular Valve VALVES

Installation Drawing

110(4.33
MMC-03-T-1-21/2190 o9 90(<3 54; E" Thd. 13(51) Deep DIMENSIONS IN
- - 4 Places MILLIMETRES (INCHES)
11(.43) Dia.
- J@TA @/ 4 Places
1 17 $+\A D =
ol =¥ 1 $’ Y| <@
3lg|x By " Cla
I A &
A
8.8(.35) Dia. Through — | = =
14(.55) C' bore "F" Deep e % 46 _| 32 28
4 Places (1.81) (1.26) ~
<—>{79(3'1 1 55 Cylinder Port "B" \<—>79(3'1 1)
32(1.26 "D" Thd. 32(1.26
Lﬂ) (2.17) ‘L )
e e el Ll o
a A TN/
— @ sel T | o ©
33 Vel &g oA ik =T @
@ N® 3D - ey N 3|3
d S N ¥ S <
L Tank Port "T" 2 oag Cylinder Port "A" Pressure Port "P"
"C" Thd. NS "D" Thd. "C" Thd.
MMC-03-T-%-21/2190
T Number of Station Threaded Holes 4 Places } Fach Station
(2-7 Stations) Port Holes 4 Places
L1
10 Lo
(:39) M10 Thd. 21.6(.86) Deep
2 Places For Eye Bolts.
—_ For Above Three Stations Type
S @{jﬁé‘é %$@ %$‘$‘ & %$@ %$‘$ [MMC-03-T-3-21 Models Only]
3| ofn & & ¢ & & 8.5(.33) Dia. Through
- T |AG B o © o o 6 ¢ © o o 14(.55) C' bore "F" Deep
N\ 4 Places
ol 132l 75 | 75
793.11) |2 (1.26) (298)(2.95) 3/8-16 UNC Thd. 18(.71) Deep 79@3.11)
40(1.57) itc Both Ends For Eye Bolts 40(1.57)
Pitch For Above Three Stations Type
32(1.26) 55 75 75 [MMC-03-T-#-2190 Models Only] ~ 32(1.26) ole
@177 | 295) | (2.95) e
_1 < _1
— —_ B B B B B
A ol Tl g Q D O O O o B
=18 vl B § Az A A A A i m | g
G I & "9 o o | gR|/ |82
L Tank Port "T" : g gZii}?gztli):: "B Pressure Port "P"
nen N[ nen
C" Thd. D" The. C" Thd.
Cylinder Port "A"
Each Station
"D" Thd.
® For other dimensions, refer to above Model MMC-03-T-1.
Thread Size Dimensions mm (Inches) Approx. Mass
Model Numb
OGN NUIDEES e Thd, [ "D" Thd. | "E" Thd. F L1 L2 kg (Ibs.)
MMC-03-T-1-21 Rc 3/4 Rc 12 M6 8.6 (.34) o o 8.5
MMC-03-T-1-2190 | 3/4NPT | 1/2NPT | 1/4-20 UNC | 22(.87) (18.7)
MMC-03-T-2-21 Rc 3/4 Rc 12 M6 8.6 (.34) 185 165 14
MMC-03-T-2-2190 | 3/4 NPT | 1/2NPT | 1/4-20UNC | 22(.87) | (7.28) (6.50) (30.8)
MMC-03-T-3-21 Rc 3/4 Rc 172 M6 8.6 (.34) 260 240 19.5
MMC-03-T-3-2190 | 3/4NPT | 1/2NPT | 1/4-20 UNC | 22(.87) | (10.24) | (9.45) (43.0)
MMC-03-T-4-21 Rc 3/4 Rc 1/2 M6 8.6 (.34) 335 315 25
MMC-03-T-4-2190 | 3/4NPT | 1/2NPT | 1/4-20UNC | 22(.87) | (13.19) | (12.40) (55.1)
MMC-03-T-5-21 Rc 3/4 Rec 1/2 M6 8.6(.34) 410 390 30.5
MMC-03-T-5-2190 | 3/4 NPT | 1/2NPT | 1/4-20 UNC | 22(.87) | (16.14) | (15.35) (67.2)
MMC-03-T-6-21 Rc 3/4 Rc 1/2 M6 8.6 (.34) 485 465 36
MMC-03-T-6-2190 | 3/4 NPT | 1/2NPT | 1/4-20 UNC | 22(.87) | (19.09) | (18.31) (79.3)
MMC-03-T-7-21 Rc 3/4 Rc 172 M6 8.6(.34) 560 540 41
MMC-03-T-7-2190 | 3/4 NPT | 1/2NPT | 1/4-20UNC | 22(.87) | (22.05) | (21.26) (90.4)
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YUKEN

Base Plates

For 3/8 Modular Valve

MODULAR

VALVES

Installation Drawing

MMC-03-T-1-2180 DIMENSIONS IN
10(39)  110433) __ 10(39) MILLIMETRES (INCHES)
10(.39) ‘ 90(3.54) M6 Thd. 13(.51) Deep
4 Places
11(.43) Dia. % Detail of Pipe Plug
—~ ™ 4 Places
3 @$ R Bonded Seal
) @ A 7 =
o =09 P9 [ Part No.SG-FB-3/4
8 © SE < P [Te} N
< |- B ~ .
A T HA S 1 Pipe Plug
4 T Part No.900-V33907
8.5(.35) Dia. Through — ¢ [ & =
14(.55) C bore 8(.31) Decp  =| 2 46_| 32| 2% S
4 Places (1.81) (1.26)
79(3.11)_, o Cylinder Port "B" _793.11)
32(1.26) 2.17) 1/2 BSP.F Thd. 32(1.26) Pipe Plug *
— { = / For Bonded Seal
a7 BA atr 2 Places
o NI I\ Z 1 S
— |[\U D - ® Bl ::} m 7 _
g% Mo les  glE sy ofs | ¥ 2|3
: RIEI i | HE .
LTank Port "T" 2 S’E Cylinder Port "A" Pressure Port "P"
3/4 BSP.F Thd. NI 1/2 BSP.F Thd. 3/4 BSP.F Thd.
Approx. Mass : 8.5 kg (18.7 Ibs.)
MMC-03-T-%-2180
T Number of Station
(2-7 Stations) Threaded Holes 4 Places } .
Each Station
Port Holes 4 Places
10(.39) L . 10(.39)
10(.39) | L
§ %/Aé %$® %Q@ 4 %$® %$@ 8.5(.33) Dia. Through
< = P J
‘8 o 5 E $B$ $$ $$ $$ $$ 14(.55) C4b]<)>lr:cii§.31)Deep
cfpt 06 00 o4 06 oo o
ola 32 75 75 M10 Thd. 2 Places For Eye Bolts.
=2 (1.26) (2.9?1) (2.95) For Above Three Stations Type
Pit
79(3.11) - 79(3.11)
32(1.26) 55 hho 32(1.26) _
T217) | (2.95)|(2.95) S8
T T T T i
P B B B B B e | i
& <l g & "o o L Ak
s 1V - S S =D | e
B/ 7 |58 3% QRN e e o e e
L Tank Port "T" UN) § gz(l:i}:ué:tli’;): "B Pressure Port "P"
3/4 BSP.F Thd. Ni—= 1/2 BSP.F Thd 3/4 BSP.F Thd.
Cylinder Port "A"
Each Station
1/2 BSP.F Thd.
® For other dimensions, refer to above Model MMC-03-T-1.
Dimensions mm (Inches) Approx. Mass
Model Numbers Ls L ke (Ibs.)
MMC-03-T-2-2180 185 (7.28) 165 (6.50) 14 (30.8)
MMC-03-T-3-2180 260 (10.24) 240 (9.45) 19.5 (43.0)
MMC-03-T-4-2180 335 (13.19) 315 (12.40) 25 (55.1)
MMC-03-T-5-2180 410 (16.14) 390 (15.35) 30.5 (67.2)
MMC-03-T-6-2180 485 (19.09) 465 (18.31) 36 (79.3)
MMC-03-T-7-2180 560 (22.05) 540 (21.26) 41 (90.4)
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Mounting Bolt Kits
For 3/8 Modular Valve MODULAR
T LIIKEN MBK-03--10/1090 VALVES

Model Number Designation / Others

Valves are mounted with four stud bolts. Valve combination

varies according to the circuit type. Hence, the mounting bolt

kits are available on a combination type basis. _a [ ]
When ordering the mounting bolt kit, be sure to give the bolt

kit model number from the table below.

M Model Number Designation @ Bolt Kit Composition

1*

Stud Bolt------ 4 Pcs. } 1 Set
MBK -03 -04 A0 | % NS 4 Pes.
: B | : Note: In case of bolt kit model number
. Size of Design @ Design
SE0lsE MTiliss Modular Valve IEigll b Numl%er ! Standird having "05", 4 hexagon socket
B head cap screws only.
) . 01, 02, 03, 04, 05 !
MBK: Mounting Bolt Kits 03 (Refer to the 10 | Referto % ® Tightening Torque:
for Modular Valve following chart) |
g | 12-15 Nm (106-133 IN. Ibs.)
% Design Standards: None........... Japanese Standard "JIS" and European Design Standard
90 .o N. American Design Standard
l Bolt Kits Selection Chart Nut
- I v Mounting
Quantity of valves to be stacked f===== 5 Stud Bolt | Bolt Kit
Solenoid Al
Modular DRIOZY .
Operated Solenoid
Model Numbers Directional ]i/x[]]g gl:(a)t; CValvet& Ml?JSS ﬂ [. Operated Directional
Valve ( 1B OIII,I;:femg g (Ibs.) i i Valve
(-DSG-03) Il i
1 0 o
MBK-03-01-103 5 ! 1 120(.26) 250 O N R
| 0 —
MBK-03-02-10 2 160(.35) 4 S G Y R M Modular
0 1 % ‘ ; % Valves
1 0 ‘ 1
MBK-03-03-10 0 1 3 200(.44) PR
! 0 o0
MBK-03-04-10 0 ] 4 240(.53) A
0
1

0 40(.09) @ @ re Base Plate

% The solenoid operated directional valve comes with mounting bolts.

MBK-03-05-10 0

03 Series Modular Valve Assembly

MBK-03-x-10/1090 MBK-03-05-10/1090
® Stud Bolt ® Socket Head Cap Screw
"B" Thd.
/ Both Ends !-_I
=3 -—!
| — )0 E— £
[ — 0( — MBK-03-05-30: M6 x35 Lg.
MBK-03-05-3090: 1/4-20 UNC x1-1/2 Lg.
12 12
(47) (47)
A DIMENSIONS IN
® Nut MILLIMETRES (INCHES)
"B" Thd.
Model Numbers A mm (In.) "B" Thd. (o3
,’:h: gls MBK-03-01-10 103 ( 4.06)
I o2 MBK-03-02-10 158( 6.22)
e M6 5(.20)
MBK-03-03-10 213 ( 8.39)
3 cd— MBK-03-04-10 268 (10.55)
) MBK-03-01-1090 103 ( 4.06)
22 MBK-03-02-1090 158( 6.22) 476
(:87) MBK-03-03-1090 213( 8.39) 1/4-20 UNC (3/16)
MBK-03-04-1090 | 268 (10.55)
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