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Air-driven pump

Variation of 16 sizes ranging from palm size to large flow rate. High hydrauric pressure is
available using only compressed air. Applicable to explosionproof specification because no

NABIA

electric motor is used.
AlB — Wilo] |
@® Pump size @ Fluid to be used
@® @ DesignNo. @ @ @ Pressure coad 0: General hydraulic oil
(3 Blank:Standard G: Water-glycol
M SPECIFICATIONS V:valve buiit-in type S Silicon ol
Model Dischar’g\lligressure Air:lomngmmion Ln':t Wﬁ'gm Suction filter Ngige Fluid to be used™
AA4001 4.0~7.2 General hydraulic oil
AApump | AA5001 6.1~11.0 0.15 Within0.3 | 1.0 JF4010 82~85 | Water-glycol
AAB001 10.0~17.7 Silicon oil
AB3000 2.4~45
AB4000 40~7.0 -
AB5000 6.0~11.0 General hydraulic oil
AB pump - . 0.4 Within 0.6 2.4 JF1030 82~85 | Water-glycol
AB6000 10.0~175 Silicon ol
AB7000 15.5~27.0
AB8000 25.0~43.5
A 2.3~4.2
3000 JF1040
o) -® AC4000 36~6.6
AC5000 58~9.6 General hydraulic oil
AC pump [ AC6000 8.9~16.3 10 Within1.0 | 838 82~85 | Water-glycol
AC7000 14.4~26.4 JF1030 Silicon oil
Standard Valve built-in pump(-V) AC8000 20.6~43.2
AC9000 35.3~64.7
. 0 UTLI N E DI M E N SIO N S % Contact us for fluid not listed in the table.
AA/AB/AC e AA-V/AC-V AB-V
depth P or more E— . .
:
Oil discharge ¥ é —
direction |
o
Exhaust port i
Exhaust port J J Exhaust port
G Mounting side machining drawing G D
. . ; I
Ai I Air supply 7 T
‘ pgnsupp 4 ‘ ‘ port | ‘ Air supply port ‘ }
: port : = Air supply port
I | ° |ieze |
Sl oL /1B Bt o~ all . .
Oil discharge I < i Oil discharge ‘ ‘ @ ‘ ‘ ‘ I Oil discharge <
port L1l w | port L < w | w ! port
s | | s s
o | | i =N I e | f
ul H I o H "‘T I I . i : u_r z
Air bleed valve i © N ‘ Air bleed valve 4o k] © N 'R x' M i | Air bleed valve o
il suction port \_ Oil suction port ! "\ Oil suction port
R R R
Air bleed port Air bleed port Al bleed port
= =)
v
B SUCTION FILTER I EXTERNAL DIMENSIONS 1 lles
JF4010 JF1030 JF1040 Model AA4001~6001 | AB3000~8000 | AC3000/4000 | AC5000~9000
Re 1/2 A 126 160 232 | 225
B 109 136 200
C 17 24 32 I 25
it IS D 50 70 110
- E 725 88.5 140
F 13 15 22
15 AA G B 10 13
H 12 13 17
AB J 378 555 87
B PUMP ACTION DESCRIPTION A : e
AC L 38 64 99.5
Actions @ through @ are repeated to discharge oil. M 36 60 95
When "Air pressure x Piston area" balances with "Hydraulic pressure x Plunger area," the piston stops automatically. N M6 M8 M12
@ Initial condition ® Discharge process @ Air supply switching @ Suction process (Air exhaust) P " 13 18
Q Rcl/4 R4 Rci/2
R Rc1/8 Rc3/8 Rci/2 I Rc3/8
S Rcl/8 Rc1/4 Rc3/8 | Re1/4
T 18 20 30
v 1] 16 25 40
v 426 Rcl/8 Rcl/4

(@ Always install a set of air filter and regulator in the pneumatic circuit of the pump
1X211] ‘ ‘ 121111 primary side.

B | Otherwise malfunction may be caused due to contaminants in the air supply.

(@ Always use a suction filter at the pump suction side. The filter of 100-mesh or more
manufactured by us or another company is recommended.

(3 Use a pipe having no rust or scale internally as a suction pipe. Remove burrs from
thread part sufficiently. When installing apply a seal material such as seal tape to
prevent air from entering.

@ The pump is not suitable for continuous operation (circulation or open circuit).
Always use in a closed circuit. Continuous operation results in packing wear, adversely affecting
the pump life.

(® When installing a purchased hydraulic valve in the hydraulic circuit, the pump may not balance
to stop due to internal leakage of the valve. Continuous operation reduces the pump life.

_ Use a non-leak valve manufactured by our company as a control valve.

(® The pump discharges oil in pulses. An accumulator can be installed to reduce pulsations.
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BMPERFORMANCE CURVE
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How to use pump performance curve
‘This performance curve provides necessary air supply pressure based on the discharge

d

» Air pressure (MPa) necessary for the set discharge pressure (WPa)

(rising rightward).

by calculation.
» Oil discharge pressure at the set air pressure
~To be obtained in the procedures reverse to the above.
» Ol discharge rate

discharge pressure of 0 MPa.

vertical axis of the chart, and extend a horizontal line rightward.

- Read discharge pressure I on the left vertical axis of the chart, and extend a horizontal line rightward.
- Extend a vertical line upward starting from the intersecting point of the above extended line and the discharge pressure curve &1

~ Read the scale of the intersecting point of the vertical line and the air pressure axis 1o obtain the necessary ai pressure.
- On the other hand, the air pressure can be obtained using the calculation formula 5] shown at the top left.
Example: Air pressure necessary for oil discharge pressure of 7 MPa in AB 4000 is obtained as 0.5 MPa on the chart and 0.51 MPa. Qo1 02 03 04 05 06 07

«Assuming the pressure to be 0 MPa in no load run (no load applies during actuator stroke and circuit pressure is nearly zero), read
the point [ at which the il discharge rate curve [ reaches the horizontal line for the pressure of 0 MPa to obtain the oil discharge

rate.
Example: When using AB 4000 at  discharge pressure of 7 MPa, necessary air pressure i 0.5 MPa, The ol discharge rate is found
o be approximately 4.6 ¢/min by reading the point at which the oi discharge rate curve reaches the horizontal fn for the

- Inthe load run (when the load acting during actuator stroke generates circit pressure),read the discharge pressure (& on the lef

* Extend a vertical line downward starting from the intersecting point of the above extended line and the oil discharge rate curve.

- Read the scale of the intersecting point of the vertical line and the horizontal axis 1 to obtain the oil discharge rate.

Example: When using AB 4000 at an air set pressure of 0.5 MPaiin load run at a discharge pressure of 3.3 MPa, read 3.3 MPa on o
the veriical axis and extend a line downward stariing from the interesting point of the horizontalline through 3.3 MPa and the
oil discharge rate curve to obtain the ol discharge rate of approximately 3.2 £/min.

pressure and approximate oil discharge rate based on the air supply pressure.
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AU Continuous Discharge Booster

Supply pressure of the primary side is boosted by reciprocating movement of
a piston using a bypass to discharge to the secondary side. Capacity of the
secondary side has no limitation because of the continuous discharge.

B CIRCUIT SYMBOL M SPECIFICATIONS

B MODEL CODE
AU 2[5]2/0 — 0
)

PAT. PEND

(D Secondary side discharge  (2) Boosting ratio

perssure coad 2 : Two times
5: 6.0 ~25.0MPa 3 : Three times
8:10.0 ~ 35.0MPa 5 : Five times

Model AU2520-0 AU2530-0 AU2850-0
Boosting ratio Two times Three times Five times
Primary side supply pressure MPa 3.0~125 20~8.4 2.0~7.0
Secondary side discharge pressure MPa 6.0~25.0 10.0~35.0
Minimum passage area mm? 9.1

Primary side supply rate ¢ /min. 2~10

Pilot valve opening pressure

Approx. 1/10 or better of the secondary pressure

B:Boosting ratio

I AU CONTINUOUS DISCHARGE BOOSTER FLOW CHARACTERISTIC DIAGRAW

Operating temperature

0~70C

Fluid to be used

General hydraulic oil equivalent to ISO-VG-32

In case of discharge pressure

for boosted pressure value™

AU2520-0 Secondary Discharge Flow Characteristic Diagram
%
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40 = Primary supply flow rate: 2¢/min
20
0
0 2 4 6 8 10

Discharge flow rate ¢/min

*1 (Example) The primary supply pressure of 7 MPa results in the boosted pressure value of 14 MPa.

Pilot port (D) commonly
used as drain port

B PERFORMANCE DESCRIPTION

Secondary side port (P2) «

Primary side port (P1)
commonly used as R port

Pressure boosting
piston

Switching unit

=
<

Pilot valve

Construction diagram

l Pressure boosting (Discharge) ‘

In case of discharge pressure

AU2530-0 Secondary Discharge Flow Characteristic Diagram
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*1 (Example) The primary supply pressure of 7 MPa results in the boosted pressure value of 21 MPa.

1. Having hydraulic pressure supplied from the primary side port oil passes
through the built-in check valve C (A and B) to flow to the secondary side
port.

2. As the secondary pressure comes close to the primary pressure, the check
valve C (A and B) is shut to operate the built-in switching unit, and the
boosting piston boosts the primary pressure remaining between the check
valves A and B.

3. The boosted pressure forces the check valve B to open so that oil having
the boosted pressure flows to the secondary side.

4. When the boosting piston reaches the stroke end, the check valve B is shut
to operate the switching unit so that oil having the primary pressure flows
through the check valve A to push the pressure boosting piston backward.

5. When the pressure boosting piston reaches the backward end, the check
valve A is shut to operate the switching unit again to return to the step 2.
These steps are repeated to allow the AU to discharge continuously.

Pressure reduction (Release) ‘

In case of discharge pressure

AU2850-0 Secondary Discharge Flow Characteristic Diagram
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*1 (Example) The primary supply pressure of 7 MPa results in the boosted pressure value of 35 MPa.

1.The primary pressure is supplied through the pilot port.
2.The pilot valve opens the check valve C to release the secondary
pressure.
*The pilot valve is actuated at approx. 1/10 (10%) of the secondary
pressure.

Precautions for operation

1. The increase of the secondary load (pressure rising) results in the decrease of the discharge
rate (see left diagram).
. Due to the mechanical structure, internal leakage normally occurs between the primary port

(P1) and the pilot port (D).

Note the following:

@®When a balance-stop type pump (AA, AB or AC pump manufactured by KOSMEK) is used
for hydraulic power supply, the pump may be subjected to continuous operation, leading to
reduction of pump life, because the internal leakage in AU does not allow the pump to

® balance-stop.

‘“’When supply pressure lowers or stops temporarily, pressure in the circuit downstream of P2
port of AU is held by non-leakage function. However, pressure in the circuit upstream of P1
port is not held due to internal leakage between P1 port and D port.

. When installing a device having leakage in the secondary circuit, normal pressure vising is
impossible. (Do not connect a general modular type solenoid valve to the P2 port because it
has internal leakage.)

Due to the condition of primary supply flow volume,circuit volume in secondary side and the
other control terms, surging will occur at primaryside and it makes secondary pressure increase
more than boosting ratio. In case of it, please prevent surging from installing accumulator, or
reducing primary supply etc.
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B OUTLINE DIMENSIONS

20

40 69
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D Port

Rc1/4
Drain port during pressure boosting
and pilot port for releasing pressure

at P2 side

P1(R)Port

Rc1/4

7

129

143

M EXAMPLES of BASIC CIRCUIT

B Normally connected circuit

Single action circuit

AU Booster

Lock
(Pressure boosting circuit)

P1(R)

P2Port
Rc1/4

7.5

45

22.5

0
L)

2-M6 x55B0lt Fitached>
s ) ttached>

pring lock washer,

Double action circuit

Why two line is required even in the single action -

For returning the drain generated during pressure boosting
to the tank at the lock. For releasing boosted hydraulic
pressure of the lock side at the release.

[ Pressure source disconnecting circuit
*Prior to connection or disconnection, always stop hydraulic pressure supply to allow the circuit to be in an atmospheric condition.

Double action circuit

Single action circuit

AU Booster

Lock
(Pressure boosting
circuit)

Connection and disconnection device for
Auto Joint (Auto Coupler)

(Pressure boosting circuit)

AU Booster

—

Lock Release

P1(R)

Why the D portis connected to the release side -+

For retuming the drain generated during pressure boosting
to the tank at the lock. For releasing boosted hydraulic
pressure of the lock side at the release.

sl N4
o

E;;allet

AU Booster

Lock Release
(Pressure

boosting circuit)

P2

|
|
|
|
| P1(R)
\
|
|
]

Connection and disconnection device for
Auto Joint (Auto Coupler)




Modular Type Non-leak Pilot Check Valve

Pressure is held even if pressure supply from the hydraulic source is stopped.
Capable of holding the hydraulic cylinder action.
Mounting surface conforming to 1ISO 4401-03

B SPECIFICATIONS

Without pressure compensating valve

B MODEL CODE

BSP3 —0()
@ @ @ @

Design No.

@ Pressure code

@ Circuit symbol
A A Port check
W: AB Port check

@ Blank: Without pressure compensating valve
With pressure compensating valve (Relief pressure setting code)
4R: 8.5~ 8 y*MPa
6R: 8.5~17 ¢ MPa
7R:17.5~27 ¢° MPa

@Operating pressure (only with pressure compensating valve)
(Specify the supply pressure to the P port and a unit of pressure.)

PAT. PEND

Model BSP320-0A BSP350-0A BSP320-0W BSP350-0W
Operating pressure range MPa 25~7.0 7.0~25.0 25~7.0 7.0~25.0
Cracking pressure  MPa 0.05
Pilot pressure MPa One third of A2 port holding pressure or more \ One third of A2 (B2) port holding pressure or more
Minimum passage area _mm? 24

Operating temperature

0~70C

Fluid to be used

General hydraulic fluid ISO-VG-32

With pressure compensating valve

Model BSP320-0A4R BSP350-0A6R BSP350-0A7R BSP320-0W4R BSP350-0W6R BSP350-0W7R
Operating pressure range MPa 2.5~7.0 7.0~15.5 15.5~25.0 2.5~7.0 7.0~15.5 15.5~25.0
Relief pressure setting range MPa 3.56~8%° 8.5~17% 17.5~27*%° 3.5~8%"° 8.5~17"% 17.5~27%%°
Relief pressure setting value  MPa +17%° +1.5% [¥]+2%%° +1%° +1.5% [¥]4+215°
Cracking pressure  MPa 0.05
Pilot pressure MPa One third of A2 port holding pressure or more \ One third of A2 (B2) port holding pressure or more
Minimum passage area mm? 24
Operating temperature 0~70C
Fluid to be used

General hydraulic fluid ISO-VG-32

Note: The relief pressure setting value is the operating pressure#] plus with the value shown in the table.

Note:

1.When stopping hydraulic pressure supply to the A1 (B1) port to hold pressure at the A2 (B2) side,
take the pressure loss due to an oil temperature drop into consideration

2. This pressure compensating valve is used for relieving pressure resulting from the oil volume increase due to an oil temperature rise.
It cannot be used for reducing the supply pressure higher than the relief setting pressure.

3. In case of BSP with pressure compensating valve, generation of back pressure at the T port may result in failure of normal relief action.

Contact us for this problem with pressure compensating valve.




B OUTLINE DIMENSIONS B CIRCUIT SYMBOLS
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Non-leak 3-port valve

Pressure is held even if pressure supply from the hydraulic source is stopped.
Capable of holding the hydraulic cylinder action.
Capable of checking pressure if a valve equipped with a pressure switch is used.

B MODEL CODE

B A S 017]1 A 1| 0 (20MPa)
ot e
) @) 3 ®

Design No.
(D Pressure code (3) Control voltage
@ Circuit symbol ;:g;ggz
A: Normal open (without pressure switch) 3:AC1 10V
B: Normal close (without pressure switch) 4:AC220V
C: Normal open (with pressure switch) 5:DC24V

Z: Normal close (with pressure switch) ;
(You can select the A or B circuit by turning over the gasket plate shown below.) @ oPerat".‘Q pressure
(You can select thee C or Z circuit by turning over the gasket plate shown below.) (only with pressure switch)

I SPECIFICATIONS BES DO g1 8 AT o ProseuTe)

Model BAS031 BASO41 |, BRS04l | BASOst BAS061 BASOT1 | S0t )
Operating pressure  MPa 2.5~45 4.0~7.0 2.5~7.0 6.0~11.0 10.0~17.5 15.5~30.0 6.0~30.0
Design pressure MPa 10.5 375
Supply air pressure  MPa min 0.3 min 0.4
Minimum passage area _mm? P—A:8 A—R:44
Operating temperature 0~70C
Fluid to be used General hydraulic fluid ISO-VG-32
JB pressure switch model code | JB0400-MO | JB1000-MO | — | JB1000-MO | JB2800-M0 \ —

Note: The JB pressure switch is set at 70% of the operating pressure by the method of pressure increase detection. Specify pressure setting values other than this.

M OUTLINE DIMENSIONS M CIRCUIT SYMBOLS

@ Without pressure switch Rcl1/4
Manual operating button ~ PA Airport ~ 14.5 485 BASO0[J1-A-LJ0
Rc1/8 °
Air solenoid valve Ml i
VO307-OT:SMC — b
(Applicable code diameter:¢6 - 8) =Y o
0 &
R ) 1o
© | ey 3 [}
I o)

(83)

T
Air solenoid valve 4-M8 X 50 Bolt
mounting bolt JIS Spring washer

Gasket plate

Blank: Circuit symbol[A]
"NO" mark: Circuit symbol[B]

@ With pressure switch

A Port

. Re1/4 JB pressure switch BASOLI1-C-[10
Manual operating button  PA Air port 14.5 48.5
FAcl/8 )
Air solenoid valve o, |

VO307- [IT:SMC
(Applicable code diameter:¢6 - 8)

69
88
105

b

9.5

PH Port
80 Rci1/4

Conduit
G172

(83)
57
65

ii

Air solenoid valve
mounting bolt

4-M8 X50 Bolt
Altached JIS Spring washer

Gasket plate
Blank: Circuit symbol[C]

"NO" mark: Circuit symbol[Z]
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Non Leak Valve Unit

Non leak valve unit with pressure switch remotely operated by
electrical control.

BMODEL CODE
B Coo[7]1 —[c c|]-[1]o]-[c R[P] [(20mPa)]
|

o o o
Design No.

(D Pressure code
3: 25~ 4.5MPa

BISPECIFICATIONS

4: 40~ 7.0 MPa
5: 6.0~ 11.0 MPa
6:10.0 ~ 17.5 MPa
7:15.5 ~30.0 MPa

Model. BC0031 BC0041 BC0051 BC0061 BC0071 @ Girouit type (See circuit symbol)
Operating pressure MPa | 2.5~4.5 4.0~7.0 6.0~11.0 | 10.0~17.5 | 15.5~30.0
“1Design pressure MPa 10.5 37.5 @3 Control voltage
BA valve model BA2011-0 BA5011-0 Ao
JB pressure switch model | JB0400-MO | JB1000-MO \ JB2800-M0 3. AC110V
Operating temperature 0~70C 4: AC220V
Fluid to be used General hydraulic oil equivalent to ISO-VG-32 (According to fluid code) 5:DC 24V
*1. Desi is for th it without 3 .
Rema?lflsgq .ﬁﬁéﬁi:til:g?:)re:sﬂ?é r\iﬂge c(j)eutef:‘tir:)l;we)sé’;fu tr:ngaE;j?;essure switch is performed at 70% of operating pressure. @Fluid to be used o

In case of the other pressure setting, contact us. 0 : General hydraulic oil

2. In case of the unit with a pressure gauge (for pressure source), piping ports are provided on both sides. (See the separate Hydraulic Oil List.)
S : Silicon oil

BICIRCUIT SYMBOLS

G : Water—glyco

B APPLICATIONS

() Option

Normal open

Air solenoid valve

-P
JB pressure switch {7~ "

~=-Pa

Exclusively used for
double action circuit

- Pa
=
Py
B R

* A filter is built in each port other than

Paand R ports.

Blank :None
GR :With pressure gauge for hydraulic source on right side
GL :With pressure gauge for hydraulic source on left side
H :With piping seat (PH port) on left side

(® Unit for pressure gauge
Blank:Standard MPa
P :PSlonly USA / Rc thread fitting

(@Normal pressure
Note:Write the normal pressure accurately including unit.
(20MPa) (2850PSl) (200kgf/cm?)

O]
@[ |

N

Lock and release of actuator controlled electrically NOTE| The type surrounded by is to be manufactured

after an order placed. And, some products may be
manufactured after an order placed depending on
code (2)"Circuit type." Please ask delivery date before
placing an order.

B OUTLINE DIMENSIONS

1172 Conduit hole 30
>
Air solenoid valve 2-428

Terminal block

JB Pressure switch

o PA port
| Rc1/8 Thread
| PH port

|| Aport rr- Rc1/4 Thread
I
I
I

BA valve

Pressure gauge %
(for souce pressure)

310
AATAA

GLiype/mounted /" 2\ S
on left side {,( ﬁ E M TT ’ MM TT O .T_-hRC1é4O I ‘ M
lesei—: e
p 1 \ Lid
0 ,/ @3 NZI
(=]
@Tﬂ)j/ ‘ ‘ ‘ ‘ ahe " 1] | :
4-M8 Bolt hole *&-’ S —
(M8X16Bolt) |_ (61) || |45 | 50 | 50 | 45 - 55
JIs ?]pring ‘ 10 B 10 \Rport 7 20
washer i
6 6 Rc1/4
('3) A L Thread 145
Number of connectedvalvesin)| 1 | 2 | 3 | 4 *2.For circuit symbols U and YY
A 90 | 140 | 190 | 240 *3.Dimensions of Non-leak Valve Unit with
piping seat on the left are shown.
B 70 | 120 | 170 | 220

KOSMEK 8



Non Leak Valve Unit

Non leak valve unit for manual operation.
Normal open and normal close types available.

BMODEL CODE

—lo]-|a R|P| |(2omPa)]
©

BHOO7—|%|
@

Design No.
(DPressure code*?
4:25~ 7.0 MPa
7:6.0 ~30.0 MPa
@ Circuit type(See circuit symbol)
(3Fluid to be used
.SPECIFICATIONS 0 : General hydraulic oil
(See the separate Hydraulic Oil List.)
Model BH0041 BHO0071 S : Silicon oil
Operating pressure MPa| 2.5~7.0 6.0~30.0 G : Water—glycol
“1Design pressure MPa 10.5 37.5 @glpti?(nN
; — 70 ank:None
Opt.eratlng temperature 0 - .70 C GR :With source pressure gauge on right side
Fluid to be used General hydraulic oil equivalent to ISO-VG-32 GL :With source pressure gauge on left side
*1. Design pressure is for the unit without a pressure gauge. H :With source piping seat(P+ port)on left side
Remarks: 1. In case of the unit with a pressure gauge (for pressure source), ®Unit f
piping ports are provided on both sides. Bralnk?étparr?j:::'dreMgF?:ge
P :PSl only for USA / Re thread fitting
IOUTLINE DIMENSIONS (® Normal pressure
Note:Write the normal pressure accurately including unit.
A port BH valve (20MPa) (2850PS) (200kgfcm?)
n-Rc1/4
Thread M * NOTE]| The type surrounded by is to be manufactured after
L Number of connected vabves(r)] 1 2 | 3| 4 an order placed.
Jv// 0 A 88 | 138 | 188 | 238 And, some proQucts may be manlufaf‘,tured after an order
¥ n_ ol o B 69 | 119 | 169 | 219 plaged depending on cod'e (2 Circuit type." Please ask
| ( O ol ®| S delivery date before placing an order.
/’/’ i = S %2. When a pressure switch or a hydraulic pressure gauge is
‘ f ‘ ‘ = attached, the pressure code is common to the BH and BC
" o L/ ol o units.
1 T @
ws| s | w0 |ass BCIRCUIT SYMBOLS
‘ ‘ Rc1/4 Thread
9.5 9.5
N , Normal open
max. 139 8‘
Pressure gauge —~ -
(for source pressure) e 7 50 gcmsxso
GL type mounted N = Normal open E— Attached A P
on left side 7 3 v,;j - | M | e R
7 i mn T P port
W\ / y Ll Rc1/4 Thread o
- A
N L,;,,,JE
Operation N E Normal close
i lever <
ram
o
Operation s o
lever é A
(61.5) 34.5 50 34.5 (One lever) £ R
[ T
9.5 119 9.5 :
*2
@) 138 7 .
m Exclusively used for

Exclusively used for NN circuit / double action circuit

BAPPLICATIONS

*2.Dimensions of Non-leak Valve Unit with double action circuit

piping seat on the left are shown.

Th—

——
[M A Machine hydraulic
pressure source
©® .

Individual actuator (single action) manually operated by AA circuit

®©

* A filter is built in each port other-

Actuator (double action) manually operated by NN circuit than R port




Auto Air Bleed Valve

Valve to automatically exhaust air mixed in hydraulic oil by
repetitively turning ON/OFF hydraulic pressure, installed on
the top of piping.

BMODEL CODE

ono1o—o
T

Design No.

@ Port size
2: Rc1/4 Thread
3: Rc3/8 Thread

M CIRCUIT SYMBOLS ISPECIFICATIONS

T port Model BX0010-02 ‘ BX0010-03
Maximum operating pressure MPa 25.0
Air bleed valve Cracking pressure MPa 0.04
Design pressure MPa 37.5
Operating temperature 0~70C
Fluid to be used General hydrailic oil equivalent to ISO-VG-32
. - 3 -
Drain volume *" Only ar 10cm®/Action *1 Drain volume returning from the valve to the tank when the circuit pressure
On|y oil 0.6cm?/Action changes from zero condition to operating pressure.
*._3-P(R)Port . n Remarks: 1. Install on the top of hydraulic circuit where air bleeding is
Minimum operating flow rate 50cm®/min. , Qosiavie. o euetod from T oort Al
Mounting posture Vetically upward(See outline drawing) " poriorm drain piping to the tank. o A
3-P(R) Port Rc1/4 therad | Rc3/8 thread S e ot o incorrest direstion: air cannot b pred.
BOUTLINE DIMENSIONS Manual air bleed valve
1-T Port (Air bleed valve)
. ‘ Rc1/8 Thread |
| '
. ToP |
ol +—
| = Q}
5 | |
« \ 2 \
© . o)
I S S
o \
- " "
Lo T
[Te] " "
j U | n
Mounting
5 33
3-P(R) Port hole  — ‘
Rcl/4,Rc3/8 2455 38
Thread
--©
_F.
=) o] o] =
aj g
1 |@eul, .
| LT, N
CP

KOSMEK 10



Pump Unit

Air driven pump unit to be used incombination with a
three-port non leak valve unit (BC and BH).

BMODEL CODE

Xkl

Design No.

MAPPLICATIONS

BH(NN)Circuit

MSPECIFICATIONS

A double action cylinder

manually operated
in combination with BH.

Model CBL]030 | cB[J040 | CB[1050 | CBLJo60 | CBL]070 | CBL]080
*1Discharge pressure MPa| 2.4~4.5 | 4.0~7.0 |6.0~11.0/10.0~17.5/15.56~27.0|25.0~43.5
Tank capacity [/ 2:20(H. L.-L. L=1.1/) 5:5¢(H.L.-L. L=3.1¢)

Operating temperature 0~70C

Fluid to be used General hydraulic oil equivalent ISO-VG-32 (According to fluid code)
Operation frequency | Pump operating time: less than 500 hr/year (2 hr/day)(Actual discharge time)

* 1. Discharge pressure is for a set air pressure range between 0.3~0.5 MPa.
Remarks: 1. See the pump performance curve of the AB Pump for hydraulic discharge rate.

2. Air consumption:04 Nm3min

BMOUTLINE DIMENSIONS 230

445 48 65 55
©
[Te)
® ~
283 113
C
©
R port Oil supply
Rc1/4 Thread

@ ®

(DTank capacity
2:20(H.L-LL=1.1¢)
5:5/(H.L.-L.L.=3.1¢)

(2 Pump model code
3: AB3000-L1
4: AB4000-]
5: AB5000-0J
6: AB6000-]
7: AB7000-0J
8: AB8000-]

(3Fluid to be used
0 : General hydraulic oil
(See the separate Hydraulic Oil List.)
S : Silicon oil
G : Water—glycol (Exclluding of AB8000)
(The tank to be made of steel)

@ Option
Blank:Only with a standard air regulator

D :With a filter regulator (Automatic drain type)

Q :With a level switch
(5 Unit for pressure gauge

Blank: Standard MPa
P :PSlonly USA

NOTE| Types inside

ask delivery time in advance.

shall be produced after
anorder received. If you place an order,

Air pressure  Air
AB pump gauge regulator  Pa port
\, | Rc1/4 Thread
‘ Air bleed !
PH Port ‘ valve ‘
Rc/4 Thread F‘ﬁ W %
& o Ml .
, N [+ g N
\ FTT Hae— 7 &
8|z ‘ 5 8
45)] & L0.3¢ — 2
5. 2
4-M8 Bolt hole
*This drawing is for 2 liter tank. 10 / 1;2 10 (M8 16 Bolt Attached
Z\zl)z?;c‘tjd?r tank type is needed, JIS spring washer)
2 Liter tank

11



Pump Unit

This is a high flow rate air-driven pump unit to be used in
combination with a 3-port Non-leak Valve Unit (BC or BH).

BMODEL CODE

NON STOCKING ITEM

Design No.
(DPump model code
03: AC3000-[]
04: AC4000-[]
05: AC5000-[]
06: AC6000-[]
07: AC7000-[]
08: AC8000-[]
BCIRCUIT SYMBOLS BAPPLICATION 09: AC9000-L]
(2)Fluid to be used
0 : General hydraulic oil
— BH(NN)Circuit (See hydraulic oil list )
,,,,, i S : Silicon oil
@ Pa @ @ G : Water-glycol (Excluding AC8000 and AC9000)
m (The tank to be made of steel)
(3 Option
Blank:Only with a standard air regulator
77777777777777 0 D :With a filter regulator (Automatic drain type)
Q :With a level switch
° (®Unit for pressure gauge
Blank: Standard MPa
P :PSlonly USA
A double action cylinder manually Al types shall be produced after an
operated in combination with BH. order received.If you place an order,
.SPECI FICATIONS ask delivery time in advance.
Model CC5030 CC5040 CC5050 CC5060 CC5070 CC5080 CC5090
Discharge pressure MPa 2.3~4.2 3.6~7.0 5.8~9.6 8.9~16.3 14.4~26.4 22.6~43.2 35.3~64.7
Tank capacity [ 5:54(H. L.-L. L. =3.1¢)
Operating temperature 0~70C
Fluid to be used General hydraulic oil equivalent ISO-VG-32 (According to fluid code)
Opetating frequency Pump operating time: less than 500 hr/year (2 hr/day)(Actual discharge time)
* 1. Discharge pressure is for a set air pressure range between 0.3 ~0.5 MPa.
Remarks: 1. See the pump performance curve of the AC Pump for hydraulic discharge rate.
2. Air consumption:1.0Nm®/min
84 163 33
| |
[ © &)
& © © <
3 B Bl =
[e] o] ~—
© ©
9 ©
12 Oil supply 56 R port
Al Rc3/8
ir pressure gauge Air regulator
AC pump
‘ D] Air bleed valve ‘
‘ PH Port ‘
S Thread }
| [o2]
© f :
| =) -
MIGE i S
3 2| w
« AN
& 1L0.7¢— :
: 2 ®PH (R) port size
6l 10 260 10 \ 4-M8 Bolthole Pump code S
280 M8 20 Bolt ache AC3000/4000 Rc3/8
) [JIS spring washer} AC5000~9000 Rci1/4
5 Liter tank

12



Hydraulic Unit

CP unit is a compact hydraulic unit consisting of the AB

pump, valves and pressure switches.

BMMODEL CODE

c Pl2]o 7]1 =[Y Y Y Y|—[5]0]—[H]P] [(21MPa)]

ve | o

Design No.

BTYPICAL CIRCUIT EXAMPLES

Circuit symbol Circuit type Number of | Numborof | Air solenoid valve | Pressure switch
A 1 1 Single —
_Cc | 1 1 Single O
CC | Single action actuator circuit | 2 2 Single O
u 1 1 Double O
uu 2 2 Double O
NN . - 1 2 Double —
YY Double action clamp circuit 1 2 Double O
Double action
type
o)
o
o
BJS
[ A |
Eﬂa"fvi%;s;ﬁem@g a0 e
@ =6 %
AB pump § @ %l AB pump § ®
Aport L'#ﬁé'ﬁ Aport ﬁ Hié'o
L,,isfﬂ,,i,,f Paport EAeE ) A Paport
[ ri——
i Eﬂagifééi%gef%?r
i / : @@1 ABpump§®
B pOﬂ 77?:,,4 -0
‘ BA valve % P port

Solenoidvalve D@
SMC(SYJ5240-C1G)
5

Acport

A port

®® ©0

(DTank capacity
2: 20 (HL-LL=1.17)
5:5¢(HL-LL=3.17)

(2)Pump model code
03 : AB3000-[]
04 : AB4000-[]
05: AB5000-[]
06: AB6000-[]
07 : AB7000-[]
08 : AB8000-[]

(3 Circuit type(See circuit example)

@ Control voltage

11 AC100V
2 1 AC200V
3 1 AC110V
4 1 AC220V
5: DC 24V

(BFluid to be used
0 : General hydraulic oil
(See hydraulic oil list )
S : Silicon oil
G : Water—glycol (The tank to be made of steel)

(®Option
Blank : Standard
H :With piping seat
G :With a main pressure gauge

(@ Unit for pressure gauge
Blank: Standard MPa
P :PSlonly USA

(®Normal pressure
Note:Write the normal pressure accurately including
unit.
(20MPa) (2850PSI) (200kgf/cm?)

1)The type surrounded by is to be
manufactured after an order placed.
And, some products may be manufactured
after an order placed depending on code
(3 "Circuit type." Please ask delivery date
beforeplacing an order.

2)The symbol([]) at the end of pump type

shown in *1 Item 2"Pump model code" is
identical to Item (5)"Fluid to be used."

13



BISPECIFICATIONS

cpOICINM-CIOIC1-C]0

Model cP[J031 | CPLloa1 | cP[Josi cpost | cp[ort | cpJosi
Discharge pressure MPa | 25~45 | 40~7.0 | 6.0~11.0 | 10.0~17.5 | 155~27.0 | 25.0~30.0
Nominal tank capacity 2:20/5:5¢

Actual usage range :at H.L-L.L 2:1.14/5:8.1¢

Control voltage 1:AC100V/2 : AC200V/3 : AC110V/4 : AC220V/5 : DC24V

Operating temperature 0~70C

Fluid to be used

General hydraulic oil equivalent to ISO-VG-32 (According to fluid code)

Operation frequency

Pump operating time: less than 500 hr/year (2 hr/day)(Actual discharge time)

2| Pump AB3000-0 | AB4000-0 | AB5000-0 | AB6000-0 | AB7000-0 | AB8000-0
g | Valve BA2011-0 BA5011-0
g Pressure switch| Pressure rise check| JB0400-MO | JB1000-M0 \ JB2800-M0

£ £ | Air solenoid valve Single solenoid valve:VO307-[1G/Double solenoid valve:SYJ5240-[1G

= 8 [ Suction filter JF1030:174 #m(100 mesh)

BOUTLINE DIMENSIONS

1.
*2.

*
ol

*
(=2

*8.

When using special fluid, contact us.
If hydraulic oil having viscosity higher
than the shown value, action time
increases.

. In case of a low ambient temperature,

action time increases because of high
viscosity of hydraulic oil.

. When air contains a large amount of

moisture, or air supply piping is located
at the end of entire piping, always equip
with an automatic drain type air filter.

. When the hydraulic circuit is equipped

with a pressure gauge, install a damper
or use an oil filled (glycerin) type pressure
gauge to prevent pressure gauge damage
due to pressure surging.

. Provide space having the same height

as the tank at the bottom of the unit
considering hydraulic oil change
(Tank cleaning and suction strainer
tightening become easier).

. Standard setting value of pressure

switch shall be 70% of the normal
pressure.

Air consumption:04 Nm®/min

CP
3% This drawing is for 2 liter tank "?UTL'NE DIMENSIONS (Please ask type to 2 tter tank)
connections 1 2 3 4
A 295 345 395 445
B 90 140 190 240
C 359 409 459 510
55
5 Bt | 2
[ee)
3D "
[e)
| C
Qil supply port
Conduit hole
30 2-428 Air solenoid Air relief AB Air pressure
« valve valve ~ Pump gauge Air regulator  Paport
H‘ &~ Jerminal / Rc1/4 Thread
o} I block T 7/ \
@ © JB Pressure \g@é@é@é@i ﬁ“i /
° switch glooctooac] Jo. 7
! Il 4 -
- sy — o
savave Flnlo/ /6 = e
5 N T H1.40— <
@ © ==
© o Hert Ly o ©
1 e LT 030
; =
87 45| Pitch50
A port 10, | B 185 10 \_6-M8 Bolt hole
Rc1/4 Thread ‘ A \ MBX16 Bolt Attached
[JIS spring washer}
2 Liter tank
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Hydraulic Unit

The CS unit is a hydraulic unit equipped with the AC pump used for
the system requiring a flow rate higher than that of the CP unit.

BMODEL CODE

NON STOCKING ITEM

c sslo7lo=[y vy vy|-[s]o]-[H]P] [(21mMPa)]

Design No.

BTYPICAL CIRCUIT EXAMPLES

Circuit symbol Circuit type Number of | Number of s | Air solenoid valve | Pressure switch
A 1 1 Single —
C 1 1 Single O
CC | Single action actuator circuit | 2 2 Single O
U 1 1 Double O
uu 2 2 Double O
§$ Double action clamp circuit 1 g ggzg:z 6

BMAPPLICATIONS

Double action

type |mE i @77@
HEHH = i
T N

BICIRCUIT SYMBOLS
LA

Solenoid valve
SMC (vo307-[1G) D@

A port —

BA valve

‘rSoIsnoid valve [0]6)] |
‘ SMC(SYJ5240-[1G) N

B port +

‘ BA valve

i
Aport & %g

L BA valve

Solenoidvave D@
SMC(SYJ5240-C]G)
s

2 M §
Yl ~ AC pump i @
Aport ] ==
Paport
BA valve
L=y .

Solenoid valve
SMC(SYJ5240-1G)

(D Pump model code*!
03 : AC3000-[]
04 : AC4000-[]
05: AC5000-]
06: AC6000-]
07 : AC7000-[]
08 : AC8000-[]

()Circuit type(See circuit example)

(3 Control voltage

1 : AC100V
2 : AC200V
3 : AC110V
4 : AC220V
5: DC 24V

@Fluid to be used
0 : General hydraulic oil
(See hydraulic oil list )
S : Silicon oil
G : Water-glycol (The tank to be made of steel)

(5)Option
Blank : Standard
H :With piping seat
G :With a main pressure gauge

®Unit for pressure gauge
Blank: Standard MPa
P :PSlonly USA

(DNormal pressure
Note:Write the normal pressure accurately including
unit.
(20MPa) (2850PSI) (200kgf/cm?)

NOTE]| 1) All types shall be produced after an*1
order received.If you place an order,
ask delivery time in advance.
2)The symbol(["]) at the end of pump type
shown in *1 item "Pump model code" is
identical to item @"Fluid cobe."

\
\ etk
‘ & A@?@) AC pump Qé ® AC pump @%
A ; ot 340 1350
port i 7%” BA valve %j T Paport %Y Px port
BNGIO) ‘ Ll e : s
et LT e [ |
M £d %
Azport E 0 A port %_)7
i _Z L D
15 KOSMEK



IISPECIFICATIONS

Cs50(Jo-L[]CI-[]0

*1. When using special fluid, contact us.

*2. I hydraulic oil having viscosity high
Model CS5030 | ©S5040 | CS5050 CS5060 CS5070 | ©S5080 tha the shown valus, action tme "
Discharge pressure MPa | 23~42 | 36~70 | 6.0~96 | 89~16.3 | 14.4~26.4 | 22.5~30.0 increases. !
2 R *3. In case of a low ambient temperature,
Nominal tank capacity 5¢ action time increases because of high
Actual usage range : at H.L-L.L 3.1¢ viscosity of hydraulic oil.

Control voltage

1: AC100V/2 : AC200V/3 : AC110V/4 : AC220V/5 : DC24V

&

When air contains a large amount of
moisture, or air supply piping is located

Operating temperature

0~70C

at the end of entire piping, always equip

Fluid to be used

General hydraulic oil equivalent ISO-VG-32 (According to fluid code)

with an automatic drain type air filter.
*5. When the hydraulic circuit is equipped

Operation frequency

Pump operating time: less than 500 hr/year (2 hr/day)(Actual discharge time)

with a pressure gauge, install a damper

or use an oil filled (glycerin) type pressure
gauge to prevent pressure gauge damage

due to pressure surging.

*6. Provide space having the same height
as the tank at the bottom of the unit

considering hydraulic oil change

= [Pump AC3000-0 | AC4000-0 | AC5000-0 | AC6000-0 | AC7000-0 | AC8000-0
2 | valve BA2011-0 \ BA5011-0

& | Pressure switch| Pressure rise check| JB0400-MO_| JB1000-M0 \ JB2800-M0

@ £ | Air solenoid valve Single solenoid valve:VO307-[ ]G/Double solenoid valve:SYJ5240-[]1G

= S [Syction filter JF1040:174 «m(100 mesh) | JF1030:174 #um(100 mesh)

(Tank cleaning and suction strainer

MOUTLINE DIMENSIONS

tightening become easier).

*7. Standard setting value of pressure
switch shall be 70% of the normal
pressure.

Cs

@OUTLINE DIMENSIONS

e s 1 2 3 4
A 400 450 500 550
B 90 140 190 240
C 486 536 586 637
77
©
(o]
Al
©

Air pressure

Air regulator

' AC Pump gauge
Conduit hole ) ] PA port
30 2-¢28 Air relief valve Rc1/2 Thread
a = Air solenoid valve
- Terminal block 2 I
& . MO
I\ ° JB Pressure switch
< o QIO
= 1 = BAValve o = § @
w (== =
© N B3R
, islee 2t
1 ~ AT,
19,5050 96MBBIthI
87 n-A port 10| B 290 10N\ _©- oft hole
Rc1/4 Thread A M8 X16 Bolt and Attached
JIS spring washers
used for bolts with
% mark:M8X25 Bolt
5 Liter tank
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Pump Unit

Hydraulic unit for one circuit to manually operate a pump in
which a hydraulic valve is built.

BISPECIFICATIONS

BMODEL CODE

o vilelte -~ AR
0@9 @ ® ® @

Design No.
(DTank capacity (3Pump model code ®)Fluid to be used
2:2/(Only AB pump)  3: AB3000-V[] 3: AC3000-V[] 0 : General hydraulic oil
5:5¢ 4: AB4000-V[] 4: AC4000-V[] (See hydraulic oil list )
(@Pump code 5: AB5000-V[] 5: AC5000-V[] S : Silicon oil
B: AB pump 6: AB6000-V] 6: AC6000-V[] G : Water-glycol
C: AC pump 7: AB7000-VC] 7: AC7000-V[] (Excluding AB8000, AC8000 and AC9000)
8: AB8000-V[] 8: AC8000-V[] (The tank to be made of steel)
9: AC9000-0 []

Model CVLILI30|CVLICI40

CVIIT150|CVEII60]CVEILT70]CVEITI80|CVEIIg0 2 Control type

*1Discharge pressure | AB pump | 2.4~45 | 40~7.0

HH: Mechanical selector valve type
6.0~11.0 [10.0~17.5/15.5~27.0/25.0~435| — 5A: Solenoid valve type(DC24V)

MPa | AC pump | 2.3~4.2 | 3.6~7.0

58~9.6 |8.9~16.3 |14.4~26.4|22.6~43.2|35.3~64.7  1A: Solenoid valve type(AC100V)

Tank capacity [} 2:20(H. L-L. L. =1.1¢) /55 ((H. L.-L. L. =3.1¢) F : Foot switch
Operating temperature 0~70C ® ) , )
Fluid to be used General hydraulic oil equivalent ISO-VG-32 (According to fluid code) Component directly mounted on air supply side

*1. Discharge pressure is for a set air pressure range between 0.3 ~0.5 MPa.
Remarks: 1. See the following pump performance curve for discharged oil volume.

R:Standard (Air regulator)
D:With a filter regulator (Automatic drain type)

2. Air consumption:AB 0.4Nm3/min  AC 1.0Nm?3/min

MOUTLINE DIMENSIONS

(@ Unit for pressure gauge
Blank: Standard MPa

CV2B[]0-0-HHR

138
|

P :PSlonly USA

NOTE| Types inside shall be produced after
an order received. If you place an order,
ask delivery time in advance.

130

BCIRCUIT SYMBOLS

Selector valve for operation

Air regulator
g — AB-V pump Mechanical selector valve
Pa port
Air pressure \\ / @
Rc1/4 Thread /4 i ‘
B coie-- PA
PRt e ‘ @ ©
Rc1/4 Thread T — :
@ ! 3
il B2, @)‘( PH(R) ——
o
om @ll-l___ 1 n ~ ®
m %! — % &
pd H1.4(—
d g o)
o AC-V Pump
45 L03t— ™ o
SHe] AN
s 10 155 \ 10
73 175 \ 4-M8 Bolt hole Attached
\ 2 Liter tank [ 816 Bolt ]
JIS spring washer
335
CV5C[ |0-0-HHR 1o L 84 196 55
|
© 0, O o
3 © © 5
3 ° 1 ° 2
- o o b=l
I
@O T O@ © )
Oil supply port 1
Air pressure gauge
Selector valve
Air operate valve AOSE Air regulator
AC-V pump
| PA port
! \ [ el Rc1/2 Thread
‘ Air bleed valve i P
I Ny R =
| w |
_ o .
. Bl A n ¢ ®PH (R) port size
o
H3.8 (— 8 Pump code S
g -
o e AC3000/4000 Rc3/8
L0.7 (— o AC5000~-9000 Rc1/4
0|
Ll 10 /260 10 \ 4-M8 Bolt hole -y
280 M8 X 20 Bolt * : :
5 Liter tank [ JIS spring wa(s)her] If you need this drawing other contact us.
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Pressure switch

Most suitable for checking circuit internal pressure
Resistant to vibration of 30 G and long life of more than one million times
The switch equipped with a lamp enables to check the action easily.

M MODEL CODE

J B|2 8 0|0 — oL 1| |(INC.18.6MPa)
T % |®|| s 2]

Design No.

@ Pressure code

@ Blank: Thread piping type (Rc1/4)
M: Manifold type (O-ring seal)

@ Blank: Without lamp (standard)
L1: LED lamp (AC/DC12~125V)

L2: Neon lamp (AC200V)

@ Set pressure

Write the set pressure accurately including unit.
Moreover, please let us know whether your
requirement is INC.( pressure rise detection) or
DEC.( pressure down detection).

(' INC.18.6MPa),(DEC.30kgf/cm?)

M SPECIFICATIONS B PERFORMANCE wpa)
Operating fluid General hydraulic fluid Model Set pressure range Open/close pressure difference Maximum
Operating flid temperature —10~80C INC. (pessure increase detection) | DEC. pressure decrease detecton) | Low pressure range | High pressure range | Operating pressure
Ambient temperature | —10~70°C(No freezing) JB0250 07~ 24 04~ 1.7 0.3 0.7 19.6
Vibration resistance max 30G JB0400 1.2~ 3.9 0.7~ 3.4 0.5 0.9 19.6
Repeat accuracy | +1%(of maximum set pressure) JB1000 23~ 9.8 1.5~ 83 1.0 2.0 39.2
Mechanical life | More than one million times JB1600 3.5~15.6 25~13.7 1.2 2.7 39.2
Mounting orientation Free JB2800 6.4~27.4 5.0~24.8 1.7 3.5 39.2

JB4000 9.8~39.2 8.1~36.2 2.2 4.0 68.6
BICIRCUIT SYMBOLS EMICRO SWITCH BACTION LAMP (OPTION)
Type L1: LED lamp L2: Neon lamp
Symbol 2R AT 4
! ‘ 3—oiior-4
‘ : 10A-125, 250, 480VAC Symbol
; ‘ Rating 0.8A-125VDC
L _olol 0.4A-250VDC
Switch type 2MN8-J(Yamatake) Rating AC/DC12~ 125V AC200V
Contact type | Two-circuit double off type(1atb) Internal resistance 33kQ 100kQ
B OUTLINE DIMENSIONS
E
el
e
Conduit
G1/2 Thread
Note: Dimensions in () are for JB0250,
0400 and 4000.
2 64.5 48 238 64.5 @)
HIIE liil I
Pl = ! Pl |
[l ﬁﬂ_‘_ﬁ @J \ ‘ \ f‘ ‘
It 1 -
V] Gasket
Action lamp 0| ~ ‘ ‘ / @
(option) E 58 i © 34 g § g
Micro switch ‘ : ‘
M4 terminal 1 e 3 ‘ 3 ] 2-M5X35
SN i ] - i = JIS Spring Attached
‘ Ll B N washer
— (2]
: : 3 8 Drain port =
. L M5 X0.8 35! f
Connecting port /== 26.5X Width
1BP10 #8orless \2-M6X85 Attachad Connecting port ¢acro;<s fllalts 24
With spring washer Rc1/4

Note:

1. As to the switch with the action lamp, you can turn the internal lamp unit by 180 degrees to select an illumination condition from "llluminated at more than set
pressure "and" llluminated at less than set pressure."
2. The user should provide the lamp circuit with a load. The circuit without a load may result in lamp unit failure.
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