Power Valve/Silencer

Best Pneumatics

Power Valve

RegulatorValve: VEX -====xxx== P.5.1-1

3 Position Valve: VEX3:------- P.5.1-10

Economy Valve: VEX5----=-- P.5.1-21
Silencer

Silencer: AN ....................... P'5'2_1

High Noise Reduction Silencer:

AN =rrrrrmmmssrrrnmnssrrrnnsssrnnmnnssenes P.5.2-5

Exhaust Cleaner; AMC:==-=+=+=== P.5.3-1

Exhaust Cleaner for

Clean Rooms: AMP----excsveeeesenee. P.5.4-1




Power Valve
Regulator Valve

Series VEX1

Large Capacity Relief
Regulator

3 port large capacity pop-
pet exhausting regulator
equipped with a relief port
the same size as the con-
nection port.

Air operated

Symbol

Air operated

PR
kv

kS

5.1-1

Specifications

Model

VEX1100- 33 VEX1200- 33

VEX13000- 03| VEX15001- 08
04 10

VEX1700-13

VEX19001- 33

Operating style

Air operated

Fluid Air, Inert gas
Proof pressure 1.5MPa
Max. operating pressure 1.0MPa
Set press. )
range Air operated 0.05 to 0.9MPa
Ambient and fluid temperature 0 to 50°C(Air operated: 0 to 60°C)
Hysteresis 0.03MPa
Repeatability 0.01MPa
Sensitivity 0.01MPa
Mounting Free
Lubrication Not required (Use turbine oil No.1 ISO VG32, if lubricated)
Port | 01 02 01 02 |02|/03|04(04[06|10| 10 12 14 20
P
. 1
Port size A | Ve | Va| Ve | Va |Va|¥%|Ve|V2|%a|1 ! 1 | /2 2
R 1V 2
Effective area mm® | 16 | 25 | 16 | 25 |36|60|70[130/160{180| 300 | 330 | 590 | 670
N¢/min | 883 | 1374 | 883 | 1374 |1963|3238)|3827 |7066|8735|9815| 16685 | 17667 | 32389 | 36315
Weight (kg) | Air operated| 0.1 0.2 0.4 1.3 1.9 3.9
Options
Part No.

Partsmame  |vex1100- 8} Vext200- 83| VEX1300- 8§ VEX1500- el VEX 1700 1 VEX1900- 4
Bracket B | VEX1-18-1A — VEX3-32A | VEX5-32A | VEX7-32A | VEX9-32A
(with bolt and washer)| F | VEX1-18-2A — — — — —
Pressure gauge M| G G27-10-01 G36-10-01 G46-10-01

packed with it.

Q Note 1) When requring the gauge except mentioned above, specify the model number. Option is

(Refer to Best Pneumatics 4.)
Example: VEX1300-03
G36-4-01

O
:



VEX1

How to Order

Area code

- | Japan, Asia, Australia, England
E | Europe
N | North America

EIVEX 1|3]/0 0-03|| B

Regulator valve 1 l Option
B —Bracket
F —Foot (Only VEX110)
G— Gauge

*When specifying more than one
option, combine symbols in

alphabetical order.

Operating style ——
0— Air operated

Applications
Thread (DRelief regulator
read e— . . .
— Re(PT) (Rapid tank internal pressure setting)
"I:' gl(’l;l"f) , (Relieving style regulator e.g. AR2000)
N NPT [5G
™~ 1 (R)
Body size Port size |::> ‘ ; 1
. Port size J (i)f P
Body size Port P, A port R port R
’ Y Y Relieving style dia- e Large exhaust capacity.
1 01 g 4 phragm * Silencer is easy to connect.
02 Va YVa regulator
02 Ya Ya
3 3 .
3 32 1;8 1;8 2(2Multiple step pressure control
01 - /z - /z (Toward stepless control)
Body ported 5 06 3, 3, | - . —|
10 1 1 : 2 VEX
10 1 ) L_L..JL
’ 12 11/ 1V L Proportional
v 1 2 : : control valve
9 14 1ve 2 . Throttie & L5
20 2 : i (?ﬁ = Pl 3(R) e
= Wihout subplate I G Win AN
Base mounted 2 01 8 8 (i) = : =] (|19) 2 1 —
02 Va Va L A= (P) AMC
| E‘~ i —
Model o= ] AMP
Port size T S
Model Air operated P A bort Z R oort « The main driving system is simple consisting of one VEX only.
VEX1100 1’/ p1/ Y p1/ * Remotely controlled by compact pilot system.
y GE . 4 p GH , 4 * Steplessly and remotely controlled by electric signals.
VEX1200 Ve, Va V8, Va « Flexibility for pressure control for welders.
Regulator VEX1300 Va, %8, V2 YVa, %8, V2
valve VEX1500 Yo ,%a, 1 Vo, ¥4, 1
VEX1700 1,1V 11/4
VEX1900 1,1%2 2
/\ Caution

el |

1 Refer to p.0-33 to 0-36 for Safety Instructions and common precuatlons.

5.1-2
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VEX1

| Flow Characteristics

VEX11001, 1201 A port pressure MPa P Port pressure 1.0 MPa VEX1900O A port pressure MPa P Port pressure 1.0 MPa
0.9 T——F—1__ oo
—1 08 | —1—
ey e e
\( 0. e \; 0o T——— |
T 05 | ——— N \““‘“"---—-—--...__.___ 3_5_______
N 02 5 04 [ —+——|
N < 0.3 %-—-—-—._....______\ 0.3
e 0.2 R o7 —T——
N 01 N Jos
2500 1250 0 1250 2500 40000 20000 0 20000 40000
PeA (¢/min(ANR))  p—sp ReA (¢/min(ANR))  p—=A
(Relief exhaust) Air flow (Reduced pressure supply) (Relief exhaust) Air flow (Reduced pressure supply)

VEX130O A port pressure MPa P Port pressure 1.0 MPa
— 0.9
0.8 e e—— =
D s 07
™\ 06 | —t——m |
S e 05
N o4 | —+—1
N——21_ Jo3
S 02 T ——
N\ 01
5000 2500 0] 2500 5000
R-—A (¢/min(ANR))  p-=a
(Relief exhaust) Air flow  (Reduced pressure supply)
VEX1500] A port pressure MPa P Port pressure 1.0 MPa
e 0.9
08 [ —t—— |
e 07
[ —

0.6 e

Nl 05

N 0.4 S aeet———
S~ 03
\ 0‘2 ——
N 011
10000 5000 0 50 10000
R=A (¢/min(ANR))  p—sp
(Relief exhaust) Air flow (Reduced pressure supply)

| Setting Pressure Characteristics |

A port pressure is set in accordance with pilot pressure

:: 7
: /

/

N\

g
=05 7
o %
=
B 04 /
o
a /
*
g 03
< /
0.2 /

N
/

0 0.1 02 03 04 05 06 07 08 08
Pilot pressure (P1) (MPa)

| External Pilot Piping

VEX1700] A port pressure MPa P Port pressure 1.0 MPa VEX11000 VEX1200] VEX1300  VEX15001
— 09 VEX1700] VEX190[]
08 T———— 2 Ay Pi_| P2
NL 06 | —F—1u |
SR 04 [ —T1T—— 2 - T o S
\T——"_"‘ 03 (A port side) (P A port side) 4
- [ (P port side)
N 02 | —1— Port | VEX1000
\...________‘ 0.1 P1 External Pilot
== P2 — P port size
20000 10000 0 10000 20000
R=A (¢/min(ANR)) p-—=A
(Relief exhaust) Air flow  (Reduced pressure supply)
5.1-3
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VEX1

| Pressure Characteristics

Shown the change of secondary pressure (A port) to the change of supply

pressure (P port). VEX1900]
As per JIS B8372 (Pneumatic regulator)
VEX1100J, 12000 021
0.21 go_g — e
= f el | -~ ‘é’ Set point
a 02 = 019
=3 = [Reen 3
o =
2 019 2
@ g
& <
‘§ v
< J 1
- o " 03 04 0.5 0.6 0.7 0.8 0.9
| 7 P port pressure (MPa)
0’ 03 04 05 06 07 08 09
P port pressure (MPa) ‘ Relief Time ‘
VEX1300J @ Relief time from 0.5MPa to 1MPa
§)
0.21 F / 0 0 /
50 Y \:?r gl Q/ | |
To2 e e S el L & f
= [ —— ——— TN point 2 / - T T
o9 40 é;’
(=1
5 /
g @ 30
< g AV ap
3 1/
‘L_/ /- 2 20 / A
0 0.3 0.4 05 06 07 08 09 / // / /
P port pressure (MPa) / | /f‘
10 _ AL LA /]
VEX150C] A T
— 11
0.21 100 500 1000 5000
= Tank size ¢ VEX
% 0.2 z
T Set poin @2 Relief time from 1000 ¢ tank
3019 NIy o
g S AN
5 0.4 I~ —
S ' il
< N AMC
\\ \""'-..._‘ R —
0.3 ~]
1=, O3 \ e AMP
0o 03 0.4 05 0.6 0.7 08 09| |[§ \ N ~47 | Vex L
P port pressure (MPa) 250 5 | 20/
e B\ RN
VEX1700] 2 S\ &) |
o 4\ [\® L
o 01 \ﬂ v 7 S
0.21
T 9o _ 0O 10 20 30 40 50 60 70 80 90 100 10 120
g Relief time (S)
= Set poifit
5 019
§ (3® Relief time from an arbitrary pressure
g [Example] VEX 1500 lowers 2000¢ tank from 0.4MPa to 0.1MPa:
o
: a) In graph ), » b) Then, the relief time for the 2000¢
Initial pressure tank is found by conversion as
| 04MPa gesired low shown below.
o /o3 0.4 05 0.6 0.7 08 09 01MPa pressurs t= Tank capacity , | Pelef “mﬂ
P port pressure (MPa) 2003 000 atis rea
= ——X23
Relief time 1000
From the above, the relief time is =46
26-3=23S The result is 46S.

'\
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VEX1

Construction/Operation Principles/Component Parts

=gt~ 1(P)

(Air operated)
VEX1200

L5
End cover

Sub-plate \

L '_;——‘—r‘

[11 When A port pressure is high.

(Air operated) @< Manual
VEX1100 AN
g “P1Port
@—_|
- —
@& | .
3(R)Port T[T ; I _H___®
® | 1] —2{AJP§1}
@— T —®
1(P)Port  —|- o | by . ®
D—_ W
Feedback

[2] Setting pressure condition

F'1p

®QQq_

@

T

&

ilid
Sipyport \{ [/ aim) port

low.

[3]When A port pressure is

Pressure reducing supply.

3(R)

A | 2(A)
ET )
— T+ 3

(Air operated)

*The balance between the acting force F1 of the pilot pressure(P1 port)over the upper surface of the pressure regulating piston (3 and
the acting force F2 of the pressure at A port leading to a space under the piston through the feed back flow root closes a couple of
poppet valves (® and sets A port pressure that corresponds to P1 port pressure. The poppet valves are backed up by spring @- in the
pressure balance structure by means of A port pressure.(DRW(2))

*When A port pressure exceeds P1 port pressure, F2 becomes larger than F1,and the pressure regulating piston moves upward, open-
ing the upper poppet valves. Thus air is released from A port to R port. (DRW(1)) When A port pressure lowers enough to restore the
balance, the regulator valve returns again to the DRA (2) condition.

*When A port pressure is lower than P1 port pressure, F1 becomes larger than F2, and the pressure regulating piston moves
downwards,opening the lower poppet valves.Thus air is supplied from P port to A port.(DRW(3)) When A port pressure rises enough
to restore the balance, the regulator valve returns again to the DRW(2) condition.

VEX1300/1500/1700/1900

2
C)\------. P 1Port
|F1
Q%ﬁut' = J
 e— | —®
Feedback | Fl;l b
I
&= | '
2(A)Port — —— —|- —H— 1(P)Port
©®@e®
a Component Parts
No. Description Material
(1 | Body Aluminium alloy die cast
@ | Cover Aluminium alloy die cast
® | Piston Aluminium alloy
@ | Spring Stainless steel
() | Valve guide Aluminium alloy
(® | Poppet valve Aluminium alloy, NBR
@ | Shaft Stainless steel
Valve guide Aluminium alloy

O
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VEX1

Dimensions
Air operated: VEX1100

2-M3 (Mounting thread)

r---r-:e-._.— =

4-04.5 !
Mounting hole
( ng Hk}

4@1
)
e

22

El=
1Y

Rc(PT)Ys

NMS TR
72
B: B A\P
: Bracket | Y

4 . ‘F—i I-lTli|I -

=

1 ﬂ S Hla T o
T i 20 ﬂ\ 2.04.5 F: Foot 3-Rc(PT)Vs, Ve
a2 52 (Mounting hole)

bl

Pressure gauge (Option) /

G27-10-01

23

60 (Air operated)

,ﬁ
iy

22
22

F/‘J@

~Manual override

13.5) D30

Air operated: VEX1200

Pressure gauge (Option)
(G27-10-01 )\ VEX
£

Manual override

e RRTE
. S

J ' | AN
. © f AMC
AMP

(67.5)

P2 Port

.
54
24
17
0
Jan)
(=

0
ol

46 3.5

38

30
&

O
S

-

2-04.5
(Mounting hole) 60

5.1-6
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VEX1

Dimensions
Air operated: VEX1300
’ 4-| X
(Bracket mounting hole) 6 (Bracket mounting thread)
fo | L.
F MY
SR JHe]
1 1
50
88
2-¥% 100
P * P2
1
S0
LIS
g3
| Bl
/ 15| 9.5 =
;i 30 Bracket
Rc(PT)s, %, 52 Option)
(36.5) , (78.5)(Silencer)  (Silencer)
Only VEX1301
3 L
£.]
Pressure gauge (Option) ;
G36-10-01
Air operated: VEX1500
Silencer
= i
2-M6 X 9 .
o B (Bracket mounfing thread) = 2
2-09 z 125
] (Mounting hole) 2
7w i : )
A ry = J = ?8 45y SAP e
S - 5 L. J
o [ h 5 (H-Gay
110 F
130 3-Re(PT) %, %.1)/] 50
Bracket{Option)
4 ‘A[l.-.:l
[ |
™
o
- T 5
o 8
T
Pressure gauge (Option) ’F:E'—‘J—
517 ZS\C




Dimensions

VEX1

Air operated: VEX1700

4-M6 X 6

:’ c}j.
[TiET!
Ll

|

|

o]
e

Air operated: VEX1900

76

(Bracket mounting thread)

-09
Mounting hole)
5; o

Rc(PT)

s
&

S

25
s [ L [
L) |-l

131

2R, 1%} st Ro(PT)1%, &
2] 100
Bracket{Option)
n
=!‘§ [ —
) T
Q @]
o
o
G = ©
i E a
ey
\Pressure gauge (Option)
G46-10-01
Silencer
Re(PT) % m
| 7] BL
4-MB X 1X12 A
Brackel mounting fhread) 0 o R
a [Ts] [ 19
i @Zg [Mounting hola) o FN- o !
) A 4
© 1 ] 23
<+ 3 B Ej- -~ E:II
— 14— #-' L=
58.5 120

Re(PT)2

Bracket (Option)

ﬁrfi

(152.5)

r

[

=

- Pressure gauge (Option)

¥

G46-10-01

O
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Series VEX1
Manifold

External Pilot Piping

Style|
Valve Air operated
port
Valve VEX1200
P1 External pilot
P2 —
F

Dimensions

Specifications
Valve stations 2t08 ("
Passage specifications Common SUP,EXH
Port size P, A, R port Rc(PT), NPTF,G(PF),NPT /4
Applicable valve VEX1200, VEX1201 @
Applicable blank plate VEX1-17 (With gasket,bolt)

Note 1) When there are 5 stations or more, pressurize from P ports on both sides and exhaust from R
ports on both sides.

Note 2) Manifold base P1 (pilot port) is not used for VEX1200 (air operated) and VEX1201 (external
pilot solenoid operated) because both are of an individual external pilot.

How to Order
VVEX2-146F 02

1 Port thread
Series VEX1

. Stations _— | Re(PT)
Manifold —
2 |2 stations _T | NPTF
| F G(PF)
8 |8 stations _N | NPT

P, A, R port size
02 | Rc(PT)V4

How to Order Manifold
Please order the appropriate regulator valve and/or blank plate with manifold
base.
(Ex.) VVEX2-1-5-02N::----e- 1 5 stations manifold base, port thread NPT
+* VEX1201-56DOZ-G---4 Regulator valve, External pilot solenoid valve,
24V DC, DIN connector (without connector), with indi-
cator light and surge voltage suppressor, Option---With
pressure gauge ()
£ VEX1-17ccoeeniinnnnnnns 1 Blank plate

Q Note 1) In case of manifold, pressure gauge: Only G27-10-01(0.D.226)

VVEX2-1-1- | Station |-02

P port: Re(PT)1/4

24

Pressure gauge
(Option)
026  /G27-10-01 Mounting example
Pilot port P
5 ;
o
)
ol } Exhaust port %
: 0 (P2)
S4B
1.5 .
38.5 R Port: Rc(PT)1/4
50
M5
(P1, P2) 2-06.5
Mounting hole
M~
&S ]
uw
: q
ol
75
n: Station

L~ 2 | 3| 4|5 |6 |78 Calculation
L1 | 91 | 122] 153|184 | 215|246 | 277 | L1=31Xn+29
L2 | 76 | 107 | 138 | 169 | 200 | 231 | 262 | L2=31Xn+14

5.1-9
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Power Valve

3 Position Valve

A variety of circuits in simple construction
I Intermediate and emergency stops with
a large size cylinder

System construction Conventional system construction
with VEX

I
I I % I
|
®There were not many appro-
priate large capacity 5 port

valves with a closed centre. o There were not many appropriate
large capacity 2 port valves for
stopping operations.

Cyl I nder Speed This table should be used as a guide only, because the cylinder speed is subject to the equipment in the
piping. For details,refer to the cylinder working capacity and maximum working speed data on p.5.1-13.

Condition: Pressure 0.5MPa, Load 50%, Piping length 5m
Cylinder speed Bore size (mm)

Effective area
mm’(Né/min

Port size (mm/s) 240 | 650 | 063 | 080 | 100 | 2125 | 6140 | 6160 | 2180 | 200 | ©250 | @300
VEX31200 |25(1374) 250
VEX3320] |60(3238)

]

% -02, 03, 04 03 (36

S |vExssom | 160(8735)

> -04, 06, 10 05 (%4

8 VEX3700] | 300(16685
-10, 12 o

VEX390[] |590(32389
-14, 20 i
VEX322[] |25(1374)

01,02 02 (Va)

VEX342[1 |70(3827)
-02, 03, 04

Base mounted

04(1/2)

5.1-10
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VEX3

| How to Order

?Body size l Port size
Bodv si Port size
00y SIZ6 Moo [ P, A port | Rport
o1 Y8
12 02 4
02 Ya
32 03 Y8
04 2
04 2
50 06 Y
10 1
10 1
;
70 12 s 114
14 114
= 20 2 2

Base mounted VEX3 22 O | 01 | B

VEx3[12[ 0 Ho1] ]{B
o]

Option
Operation e——— B — Bracket (Except VEX3320)
0 — Air operated F —Foot (Only VEX3120J, VEX3320)
N — Silencer for pilot exhaust (Pz) port
(Only solenoids)
Body size 1 Port size Thread «——
— Port size — Re(PT)
0ySiZe Moo [ P,Aport | Rpot T NPTF
— Without subplate F ﬁg:"l'F)
22 o1 1%
02 Va
— Without subplate
02 /a4
42 03 Y8
04 )
A\ Caution
= L L e |
1 Refer to p.0-33 to 0-36 for Safety Instructions 1
:_and common precautions _:
5.1-11
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VEX3

Specifications
Body ported| VEX3120-9) | VEX3320- §§ VEX3500- ‘185 VEX3700- 19 | VEX3900- 14
Model 2
Base mounted| VEX3220-0) | VEX3420- 03 — — —
Operation Air operated
Fluid Air
Proof pressure 1.5MPa
Set Low vacuum to 1.0MPa
pressure | Air operated -
range External pilot pressure 0.2 to 1.0MPa
Ambient and fluid temperature Max. 50°C (Air operated: 60°C)
. 40ms or less .
Response time (Plotpressure 0.5VPa) 60ms or less (Pilot pressure 0.5MPa)
Max. operating frequency 3 cycles/s
) Mounting Free
Air operated Lubrication Not required (Use turbine oil No.1, ISO VG32, if lubricated)
Port | 01 02 02| 03|04|04|06]|10 10 12 14 20
Port size P 1 1142
Symbol A | Ve | Va |[Va|¥%|Va|Vo|¥| 1 114 2
R 1V 2
= l Effective area mm?| 16 25 |36 |60 |70 |130|160|180| 300 | 330 590 | 670
N¢/min| 883.35 | 1374.10 | 1963 | 3238 | 3827 | 7066 | 8735 | 9815 | 16685 | 17667 32389 | 36315

H-5(R)
2(A)H  H1(PY Option
H Part No.
z F|,2 Partsname \ exato0.0VEX3220-0) VEx332D-§§ VEx34zm-§§v5x350D-§§ VEX37000-19|VEX3901-14
Air operated Bracket B |VEXI-181A| — — — | VEX5-32A | VEX7-32A | VEX9-32A
(With bolt and washer)
Foot
Wit bottand washen | ¥ |VEXT1824 | — |vExsaaa|  — — — —
Pilot exhaust
(P2) port stoncer | N AN120-M5 AN103-01 AN210-02
Weight (kg)
Model  |VEX3120-31|VEX32200- 81 |VEX3320- §§ VEX3420- §§ VEX3500- §§ VEX3700- 19| VEX3903- 14
Air operated 0.1 0.2 0.3 0.6 14 2.1 3.3 VEX

AN
AMC
AMP

5.1-12
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VEX3

Cylinder Speed

System

= Steel pipe
(For 90° elbows)

* MNylon tube

(For union elbows)

Maodular style
F.R.L combination
Series AC

Max. Working speed

H ) Condition
1600 — = * pressure condition -0.5MPa—
B (- load ———50%
@ 1' 90° elbow —P4 pes
ipiny
1400 1 . Iengtﬁ im |
K Piping
length 5m
1200
)
E
E
- 1000
@
a8
w
2 800 A\
©
g \
o
» 600 N
[+
: AN
J O\
200 s
R
0 | | | | | 1 I | | |
40 50 63 80 100125140160 180 200 300 400 500
Bore size (mm)
System Solenoid Speed S Port size Fitting (One side)
valve controller 4 pcs
A 1 T1075% (210) DL10-02
48 VEX322E| AS4000 AN200 T1209" (012) DL12-02
C 3 AS420 AN300 | T1209 (¢12) DL12-03
p | VEX3420 5420 AN400 SGP14B 90° elbow
E AS420 AN400 SGP /2B 90° elbow
F | VEX350] AS500 AN500 SGP34B 90° elbow
G AS600 AN600 SGP1B 90° elbow
H AS600 AN600 SGP1B 90° elbow
i | VEXS700 T s700 | AN700 | SGP1/4B | 90° elbow
J AS800 ANB800 SGP112B 90° elbow
K VEX3900 AS900 AN900 SGP2B 90° elbow

* Nylon tube No.

/A Caution

*The cushion incorporated in the cylinder has a limit to the relationship
between maximum working speed and load.
Please check it with the cylinder catalog.

*When the load factor is 0% (no load), the maximum working speed will be 1.2
times, and when the load factor is 75%, it will be 0.7 times.

5.1-13
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Flow Characteristics
[T T Vale “ﬂlsre [ (P140.1013)=(1101.89)(P2+0.1013) |
I '3 '

1.0
m L
(102) i ok
0 GM '
| s {—m ,Pe(?o.ekgr‘% L
A 2!
£(62)— % | T
— 1 ~ X ]
P e Gm | \i"?_?%é
= 6
é(s.ﬂ_ﬂ;__—:;mm\l\\lk\\\\}&/ ol
3 O
£ o P PSS M A
£4.1) LISNIONN\N N\ W [ |
[ 1 0 5 N N + 1 1
S CENINNY T | parotsy
5 SRR H [T I [ 1|
2 TR Y I T
s Ol L Bl L1 |
1 1 L -
VX320 —ghg——go0— 5002000 | 2500 30'09
VEX332L1—5006 3000 4000 5000 6000 7000 8000

VEX350L1 55057500 10000 12500 15000 17500 20000
VEX370L1 45655 15000 20000 25000 30000 35000 40000

3 Flow rate |
VEX390U 55566 56000 40000 50000 60000 70000 80000 (Ne/min)

When air is used, the flow characteristics are subject to P1 (Mpa), P2 (Mpa) AP

(Mpa), and the distinction between sonic and subsonic flow.

(DEquation in the domain of subsonic flow.
Calculation by effective area

AP(P2+0.1013) 273
G .

Q: Flow rate (¢/min)
AP: Pressure differential

Q=226S

273+6 " UMIn(ANR) (1P
(2Equation in the domain of sonic flow. P1: Upstream pressure
(MPa)
1 273 ) P2: Downstream press-
Q=1135(P1+0.1013 —_— =L .
(P ) V) ¢/min(ANR) ure (MPa)

G: Specific gravity
(Air = 1)
6: Temperature («C)
‘ S: Effective area (mm?)

| External Pilot Piping

VEX3120 VEX332[J VEX3500]
VEX3700]
P1{M5) P1(M5) VEX3900J
(Rc!4)P1_, P2 (Rcl4)
P2 (Ms) g
pport
P port

VEX3220O VEX3420 VEX3420

1 P1(R1E) Solenoid for  Air operated for
(RelpPz FilRalt subplate subplate

(M5)Py | _|Eg| (Y5
|_—_'1 Cover
P, R pof sids P1 ﬁEZ
’ e plug
Subplate
Port | VEX3OCI0
External
i pilot
External

e pilot

A Caution

When the VEX3420 air operated power valve is
delivered from our factory, the M5 threaded pilot
ports P1 and P2 in the cover are open and the
Rc1/8 pilot port in the subplate is plugged. Before
connecting pipes to P1 and P2 ports in the sub-
plate, remove the 1/8 plug from the subplate and
put M5 plugs into P1 and P2 ports in the cover.
M5 plug - M-5P

SVC



Construction/Operation Principles

VEX3

[112(A)-3(R)

2(A)

VEX3120(Air operated)

1(P)

; ¥e))
> y ®
P2port {—| T Tetpon
() S e H
Call
3{Rjport @
T i
® ~T=H-2(A)port
=T
111
@ —n—B1 | F i
1({P)port iy —(®
—®
(T)__ = - o
&

[2] Closed centre

[311(P)<>2(A)

2(A)

1(P)

® This is a 3 port switch valve in which the shaft (7)- extending from the driving piston (3) opens/closes a pair of poppet valves (). The poppet valve has a
pressure balancing mechanism in which A port pressure is constantly applied from the back and the centre spring @) is acting as a backup.

® When neither the pilot solenoid valve “a” nor “b” are energized (or when air is exhausted both from the P1 and P2 ports of the air-operated style), no force
will act on the working piston, and the spring closes the poppet valve, thus the valve assuming the closed centre position.([2])

* When the pilot solenoid valve “a” is energised (or when pressurised air enters through the P1 port of the air operated style), pilot air that enters the space
above the working piston pushes down the piston and opens the lower poppet valve, thus connecting the P port and A port.([3]) The upper poppet valve
continues to close the R port by means of pressure balance and the spring.

* When the pilot solenoid valve “b” is energised (or when pressurised air enters through the P2 port of the air-operated style), the pilot air that enters the
space under the working piston pushes the piston upward and opens the upper poppet valve, thus connecting the A port and R port. ([1]) The lower pop-
pet valve continues to close the P port by means of pressure balance and the spring.

VEX3220(Air operated)

c‘a)\ @ ®

P
(5}

®

VEX

AN
AMC
AMP

Construction (Component Parts)

@ @

| )

L . /

VEX3320 (Air operated)

VEX3420 (Air operated)

&)

@

Component Parts

SVC

O

18
|
=] — I } No. Description Material
3R por 1B Jferezeen @ | Body Aluminium alloy
I | - | |' | @ | cover Aluminium alloy
’\ T ® @ (3 | Working piston Aluminium alloy
At ™~ —] F @ | Center spring Stainless steel
- ' _ | | ) ® | Valve guide Aluminium alloy
et — ) | ‘)&} (® | Poppet valve Aluminium alloy, NBR
B e —® @ | Shaft Stainless steel
] = ] part A pon SiRIpen Manual override P.O.M
: (© | Sub-plate Aluminium alloy
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VEX3

Body Ported/VEX312

Air operated: VEX3120

lﬂ-—é}m

Bracket B(Option)

AR M AR
N
B0 (Air operated type)

1 (VEX1-18-1)
Hexagonal socket

M3 X 8(2 pcs.)
Spring washer
Nominal 3(2 pcs.)

2
26

2-M3 (Mouting hread)

Foot F(Option )
(VEX1-18-2)
| Hexagonal socket

|M3 X 8(2 pes)
Spring washer
} Nominal 3(2 pcs.)

A perspective drawing

4-04.5(Mounting hole)

i

i
B o
o
wl
Sy
EESEES L
i
ik -
[ . 2-84.5 Mounting hole
.20
29
ta

|3-Re(PT) 4. 4

Base mounted/VEX322

Air operated: VEX3220

imm 'faI

H T ¢
Sub-plate i L'ij\ ol
VEX1-8-13P | i silencer N
1AP: =01, 18P: =02 46 AN120-M5

(Option)

54
L
T

Ll

24
17

a P

38
30

Id

Y p\g A I
2-p4.5 54
Mountig hole
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Body ported: VEX332

VEX3

Air operated: VEX3320

2-M5 depth 10 4-06 Mounting hole

Mounting screw

/
it

/| U | |
22
B . SR

| P
f Foot; VEX3-32-2 (Option)
Hexagonal socket head cap scraw
With{{wi‘lh spring washer)
M5 X ¢=10(2pcs)

A perspective drawing

16.5
Tl 2-Re(PT)%
E}? M
P1| P2 ‘
“ 8
i v

Silencern; AN103-01

SRo(PTIA, %6 %

\

L
ﬁ— \
g A 5
| e !I 1 g @%J gg"
i ; ==\t
r‘ i 4 ES
= D W T

2-25.5 Mounting hole

Base mounted: VEX342[]

Air operated: VEX3420

17.5

f )
i1 | !
o I —
g Silencer N; AN103-01
2 Q f -ﬁ\ T (Option)
. af &d j H.
T Ty
385 |
(96.5) |
395 35 2-MS5 depth &
’_ Pilot port (Only air operated )
[] Lesd
i S22
| 3
g8 9 ‘ 2{34
o | 3
oF
] 3 Fl ! & i
5 69 3-05.5 Mounting hole
. 79 5l
3-RcPT)M, 3. 15
19 41

N
v
N
o~
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VEX3

Body ported/VEX35001/3700J

Air operated: VEX3500/3700 ___2-0C
Mourtting holaja Re(PT) %
2-MEX1X 9 / ; 3
Bracket mounting thread | F,* / Silencer(Option)
| i
R
| -"j 1
A k& b P |
/ i
ff o
. 1
e
} a _f/ K
b Ny i L. J =
2.0C /£ 2-port size / Port siza Bracket(Option)
TRiGarhing hla] P, A port f
4-MBXI1XE
Brackal mounting thraad
|
e B
.1: !
S
—_— -l { -
9 KT?@ J@ |
e @ |
|
M Dimensions
a
Bracket
, b Model a b gc d e f
VEX3500] VEX3500J 110 | 130 9 12 2 47
VEX3700C] 120 | 136 9 20 5 49
Dimensions
Port size
Model P,Apot | Rpor A B (¢} D E F G H J K L M N (0]
VEX350C] Re(PT)12,%4 , 1 107 96 26 70 50 25 10 25 80 46 45 60 72 2.3
VEX3700 |Rc(PT)1, 14| Re(PT)114| 123 112 30 90 60 30 15 25 100 60 51 82 95 2.3
Body ported/VEX390(]
Air operated: VEX3900 4-07
(Mounting hole)
4-M6 X 12
Bracket mounting thread
Silencer{Option)
e 1@ @ 2o}
Re (PT) / %_Ll’-
- == 1015 |
i Ao
— y 1. — D
== LARs B B ¢ j
288 o A /P
b i 3
1 e,
58.5
2-Re (PT) 1%, 2 L 120 _
P, Tport
Bracket{Option)
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Series VEX3
Manifold

Manifold: Series VVEX

Specifications
Model VVEX2 VVEX4
Applicable valve VEX3220, VEX3222 VEX3420, VEX3422
Valve stations (1) 2108 2106
Port specifications Common SUP, EXH
Pilot Internal pilot, Common external pilot
Common external pilot port size M5 X 0.8 Length of thread 5
P
Port size R Va % e Ve
A Ya Y Y
Blank plate . VEX1-17 ) VEX4-5
(With gasket, mounting bolt) (With gasket, mounting blot)

4 stations, apply pressure to the P port on both sides and exhaust from the R port on both

Q Note 1) When series VVEX2 is used with more than 5 stations, Series VVEX4 is used with more than
sides.

| External Pilot Piping
VVEX2-2 VVEX4-2

P1 (External pilot port M5 plug) P1 (External pilo port M5 plug)

_q;_ :1 ¥ P2 Pilot exhaust port E P Pi ¥ P2 Pilot exhaust port

P1 Common external pilot port
} P1 Common external pilot port

VEX
How to Order Manifold Base
VVEX2-1-6-02 AN
T ﬁ-‘hread Note) Air operated AMC
— Rc(PT) VEX 3220 and VEX3420 (air operated) —
T NPTE are used. Distinction between the pilots (internal or exter-| | AMP
F G(PF) nal pilot) of the manifold base does not matter. Either L
N NPT may be used.
Example of ordering a manifold base:
Body size Pilot style Stati p ) The valve and blank plate for manifold arrangement
y Y t\a/tllons ortPS|ze should be specified in order from the left side of the
alve ort size i i i
Body size Pilot style Aoplicable Valve ! manifold base (With the A port on your side).
v v o stations | Port [ P | R | A (Example) VVEX4-2-6-A
2 [2stations * VEX3420 —5 pcs.} :
. Air operated
1 : T
Internal pilot Air operated: g : * VEX4-5 1 pc.
2 VEX3220 (1) 6 |6stations| 02 14
2 |Common external pilot : :
8 |8 stations
1 Internal pilot Air operataed: | 2 [2staions| A Yo |4
4 VEX3420 (1) . B Vs
2 |Common external pilot 6 |6staions] C AEA

5.1-18
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VEX3

Manifold/VVEX2(

VVEX2- } Applicable valve: VEX3220

Manual override
(Non-locking push style)

1 mé}’l &) '\;\ /i @j? F*lL‘;ﬁ
" N2 A NINA A ) |
g —
A A 2
1 T an)
SO0 Q0O 1=
n-%4 P=31 y 30
Common external
pilot port 2-Rport: 14
2V depl s e e
30.5 2-M5depth 5
13.5] Pilot port ! 2.66.5
Mounting
2 9 - 1 or[ ori] opi] Sr[ EPi[Sf  hole
- L7 AT
™o e . > B B B
a & & 8 2 = '(P‘ -
ik d; Y < o) -@ &
030 24 2-P port: 14 P=31_1, 22.5
Supply from both sides when L2 75
there are 5 or more station 1 =
i
Manifold base Blank plate

VEX1-10-b-np \ VEX1-17-1 7

Valve mounting side ‘E jéI \d ;ﬁ §= q'ﬂai::’: E

Manual
{Mon locking push style)
Pilot port Pilot port

% [T

‘ A port ‘ A port . .
L: Dimensions Equation L1=31n+29, L2+31n+14 n: Station
Internal pilot Common external pilot L i 2 3 4 5 6 7 8
L1 91 122 153 184 215 246 277
L2 76 107 138 169 200 231 262

5.1-19
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Manifold/VVEX4-10J

VEX3

VVEX4-1 Applicable valve: VEX3420
VVEX4-2 Applicable valve: VEX3420

)

€

-

S

47.5

0
8
Commaon external
pilot port 2-R Port: Y5, 34
2-M5 depth 5 Exhaust from both sides when

there are 4 or more stations

n—%, %/ P=46

2-M5 depth 5
42 Pilot port
205 2-08.5
- o Mounting hol
/ 0
m 01 - =
T — |3 | |/
o s
: 9 3l & &
o (=]
e Sl IHPE
! T 2 |
36 30 2-P Port: 1%, %4 P=48 305
Supply from both sides when L2 8
there are 4 or more stations . il
- 1
ifol
M Blank plate
VEX4-3A- ; g -np\ VEX4-5-1
Valve mounting side | 0 e | )
4 [Ts]
BT 2
Pilot port Pilot port | 45
s et
€¢p- €
& [ 5S> @
S Dy
t A port l A port L: Dimensions L1=46n+31, L2+46n+15 n: Station
Internal pilot Common external pilot L n 2 3 4 5 6
L1 123 169 215 261 307
L2 107 153 199 245 291
5.1-20
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Power Valve
Economy Valve

Series VEX5

Standard Specifications

The conventional valve combination
circuit has been condensed into a
single valve.

Three functions (pressure regulator,
switching valve, and speed control-
ler) are prowdeci by a single valve.

iA large capacity and economical sys-
em.

This valve provides twice the system capac-
ity of the conventional circuit. Therefore,

it is possible to downsize 1 or 2 sizes (for
example, a conventional 32A circuit can be
changed to a 25A or a 20A). It is economical,
as its performance cost (system price/effec-
tive area) is one half of the conventional
style. (Comparison based on SMC data.)

Basic

Select style
Basic Select style
P P
3 3{R) 3(A;
©
TS P 24A 1Py
o
< P2
Pz e

Model VX558 VEX570019 VEX59010114
Style Air operated
Fluid Air
Proof pressure 1.5MPa
Pressure range 0 to1.0MPa
Set pressure range 0.05 to 0.9MPa

Ambient and fluid temp.

Max. 50°C(Air operated 60°C)

Pilot pressure

P1:0.05 to 0.9MPa

P2, P3: 0.2 to 0.9MPa P2<P3

Repeatability 0.01MPa
Sensitivity 0.01MPa
Response time 60ms or less

Max. operating frequency

3 cycles/sec.

No. of needle rotations 6 turns [ 8 turns
Mounting Free
Lubrication Not required(use turbine oil No.1 ISO VG32, if lubricated)
Port 04 06 10 10 12 14 20
Port size P 1 Va
Rc(PT) A 2 ¥ 1 114 2
R 14 2
Effective area mm? | 130 160 180 300 330 590 670
Cv | 7066 | 8735 | 9815 16685 17667 32389 36315
. Basic 2.0 3.2 4.7
Weight (k) [Select 23 35 5.0
Accessories/Part No.
Part No.
Description Model VExsst§§ VEX570019 VEX59010134
Bracket (With bolt and washer) VEX5-32A VEX7-32A VEX9-32A
Pressure gauge G46-10-01

O
:



VEX5

How to Order

VEX5[5][1]0H06 B

1 1 Option
Economy valve B — Bracket

G— Pressure gauge

Style ——
0—Basic
1— Select

Operation style ——————
0 — Air operated

Body size l Port size

) Port size Rc(PT)
Body size P, A port R port
04 Y2 2
5 06 2 $Z)
10 1 1
10 1
;
! 12 | 1 1V4
14 1V
° 20 2 2
Model
Basic Select Port size Rc(PT)
Model . .
Air operated Air operated P, A port R port
VEX5500 VEX5510 Yo, ¥4, 1 Yo, ¥4, 1
Economy valve VEX5700 VEX5710 1,1V 14
VEX5900 VEX5910 15,2 2
| External Pilot Piping |
P3 P11 P2
I @i@: | /A Caution AN
L -! P e e e e e e .- —————————— 7AMC
— /TN I Refer to p.0-33 to 0-36 for Safety Instructions 1
'/ I and common precautions 1
+ n NG Common precautIons e m AMP
L] |
R port size P port size
Model P1 P2 P3
External | External
VEX5100 pilot ilot Plug
External | External External
MR pilot pilot pilot

O
:
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VEX5

Flow Characteristics

T T [ [ I
(P+0.1013)= Aport presaira Mpd R p[cm pressure 1MPa
(1t01.89) (P,+0.1013) " f——
2 e | 8 '
‘550‘6. 2 L = ——
Sab-?a o{\d‘e — LT
,J?' —a h----.
fal _{wa Q:? // 03 _____...--...--"" 0 6 e ——r———— L
L~ e | — —
A P 98— 05
Soy,. / — ==t
i B a | T
(P+0.1013) = ~ iy P e -
1.89(P+0.1013) [ O 0.2
~— 7 =
~ 2 —
~/ | 0.1
0 S
0
| [ 1 1 | | | ! 1 ! | ! ! 1 1
18000 16000 14000 12000 10000 8000 6000 4000 2000 OVEXS500C1 2000 4000 6000 8000 10000
| I | | | | 1 1 | 1 1 |
40000 35000 30000 25000 20000 15000 10000 5000 0 VIE)(5?E|E| 5000 10000 15000 20000
| | | 1 | 1 L | ] | 1 ]
80000 70000 60000 50000 40000 30000 20000 10000 O VJEKSQDD 10000 20000 30000 40000
(Needle fully open) P <=bA Flow rate (¢ /min(ANR)) (Reduced pressure supply)R ==» A
| Pressure Characteristics | | Needle Characteristics A<>P
Shows secondary pressure (A port) change against primary pressure
(R port) change. They conform to JISB8372(Air pressure regulator) ~ 50000
VEX5500] % {700
v o T
) 59
=021 © 40000 -@‘/ 600
o @ /
E e =
e s i e
2019 \Set point e ’/ £
@ =
: / -
g = / v ST 5
8 T 20000 | 300 o
4 E / // kS
@
’I’_,u & -200 &
o3 0.4 0.5 0.6 0.7 08 09 e / yex 5500
R port pressure (MPa) © 10000 =
i~ Juo
VEX5700 & " -
I 0 1 2 3 4 5 6 s B 9
AO.21 i Needle rotation (= Counterclockwise)
[+
% 0.2 .
- \set point | Setting Pressure Characteristics |
& A port pressure is set according to pilot pressure
] (R—A: Non-relief regulator)
a
g y 09
= L/ g 0.8 /
~03 04 05 06 07 08 09 o
R port pressure (MPa) - oz /’
%.; 086 e
VEX5900 = e i
k A
0.21 o 04
—— (=8
go2 = g o3 /
s /
;:0‘19 Set point < 02
b=
2 041
a
5
4? Ao 0 0.1 02 03 04 05 06 07 08 09 10
753 04 05 06 07 05 09 Pt prassutss (P1). (MF9)
R port pressure (MPa)
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Cylinder Speed

VEX5

System diagram

‘Steel pipe
(90 elbow; 4 pcs.)
‘Nylon tube
(Union elbow; 4 pcs)

Modular style
F.R.L. combination
Series AC

System | Solenoid valve Silencer Port size il “(ggs el
A VEX5500 AN400 SGP1%B 90° Elbow
B VEX550000 AN500 4B 90° Elbow
C VEX5500] ANB00 1B 90° Elbow
D VEX5700 AN600 1B 90° Elbow
E VEX5700 AN700 114B 90° Elbow
F | VEXsooO ANS00 1128 90° Elbow
G VEX5900 AN900 2B 90° Elbow

| Energy Saving Lifter

e Simple

Two economy valves and a tank move the double-acting cylinder to raise and lower
heavy objects.

¢ Energy saving

The balancing air reciprocates between the lower cylinder chamber and the tank,

thus not being consumed. Low pressure air alone is exhausted from the upper

o n__® Piginglengh{m
ol _B® © E\ S Piping length 5rm |
8% | |4

T L
A W

FER L NARRNY

| I | |
0 80 100 125 140 180 180 200 250
Bore size (mm)

1 | e
300 350 400 450 500

® Supply air pressure
Set pressure is 0.5MPa both on rod
and head side.

® Needle fully open

® Load 50%

® 90° elbow 4 pcs.

® There is a limit to the relation

218)

P1
3iR)

1P
u!

P
3iR}

chamber in every cycle, so the air consumption is reduced to 20 to 30% of the air between maximum operational speed <]
con sumption by the double acting cylinder with an and load in the cushion incorporated 1P}
?rg';‘gglggggg‘; et vale. in the cylinder. Check it with the cyl-
. . inder catalogue. Bore size P2
The economy valve sets pressure and permits high speed and low speed operation . ; . .
as well as suspension of operation. While the piston moves up and down, the valve ~ ® Maximum working speed is 1.2 times
controls speed change in the middle of strokes, terminal deceleration, inching, and when load factor is 0% and is 0.7
emergency stops. times when load factor is 75%.
/A Caution
+ A lifter circuit can be composed of air operated valves. Contact SMC for details.
| Others |
Exhaust Cleaner (Series AMC) Silencer (Series AN) Connection | Effective
* Provides a silencing capability and an oil mist recovery * Over 30dB noise reduction Model R(PT) (ranfﬁ%
function. » Sufficient effective area
* Can also be used in a centralized piping system. - ANI0 Ve 35
_ AN200 Va 35
AN300 % 60
AN400 4 90
AN500 Ya 160
ANG600 1 270
AN700 14 440
AN800 1 590
AN900 2 960
m * Refer to p.5.2-1 for details.
Model Cc::r;nection Ef;?gtgle Max.air flow
(PT) | (mm?) (¢/min)
AMC310 EZ) 16 300
AMC510 ¥4 55 1,000
AMC610 1 165 3,000
AMC810 112 330 6,000
AMC910 2 550 10,000
* 99.9% of oil mist removal.
* Over 35dB noise reduction.
m * Refer to p.5.3-1 for details.
5.1-24

O
:

VEX

AN
AMC
AMP



VEX5

EEEY Dimensions

VEX5500
Port size
VEX5700 2-Re(PT)1/4 R port
T
+ 2-Port size _Li_ +
+ e ; ;
* 2-0d LT Y AP | Y
+ H Mounting hole =) R
f o 3 E,%
—t— > A -j. P
[ | Bracket mounting o
thread G E
zlo
f L_.
s El"F S i [
£ et =
b D
%, Bracket {Option)
Pressure gauge 1
(Option)
Port size
Model A Pport| R port A B C | DIE|F|G|H]|I J K L M| N/|]O|P Q R[S T
vexssoo |FSPT) 1REPT) 1iyacl1as5|62.5) 70 [50 | 25 | 10| 7 | 25 |1565|36.5| 80 | 60 |16.5|20 |81.5|83.5|Center] 60 | 2-M6 X Depthd | 1165
Y2,%,1|12,%4 1
VEX5700 1R(;(F1,/:) 1R1(:/§PT) 160.5(150.5|62.5| 90 | 60 | 30 (15| 7 |25 |1735|37.5| 100 | 60 | 13 | 17 [88.5(86.5| 18 |82 | 4-M6 X Depth6 |136.5
Model Bracket mounting dimensions
a b c |od| e f
VEX5500 | 19 {130 |110| 9 12 | 2.3
VEX5700 | 32 {136|120| 9 | 20 | 2.3
VEX5900
4 .
Re(PT)1/ ]' +
+ | + ) A |
i+ § % 60 g I Re(P 2:‘ I ‘
+ R ¥
4-M6 X 12 Re(P1)1 ) Ml
/(Bracket mounting thread) | AR PT%A—E ] éﬂ__
B y HAGE U
bt =l
s 4] j 52 i A P
K A-07 T P~ — 2.3
.} puirng e ¥ © + | 4
R $ 4k - s
P 58.5
= ! 9'-0_ 2.5 3 '
| e s
3 ] 0
98 sle | o7 120 |
140 =l= 70
160
= -\ Bracket (Option)
&
I -
:%22
“Pressure gauge
(Option)
5.1-25
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VEX5

S ] Dimensions

VEX

AN
AMC

VEX5510
VEX5710 2-Port soze
3-Re(PM1/4 /A, Pport
T |+ '@
¥ 2-od L
+ (Mounting hole)
= = l-‘—-_‘F__(
'“I C::CEE - ’; o | ’EHI
T ™ <
Bracket mounting -+ =
i thread “
o
| 1 &5
H
S ,El G -—M—a- =]
c E L £|%
b D " 2=
\ Bracket (Option)
Pressure gauge (Option_
Model Potsize__| » | 8 | ¢ |p|E|F|G|H|I|J|K|L|M|[N|O|P|Q|R]|S T u
AP port | R port
Rc(PT) [Rc(PT)
VEX5510 X
Vo, 3/ 1|Va, 9.1 160 | 150 | 79 |70 (50|25 (10| 7 [25|173 | 53 | 80 |60 | 13 |18 | 98 | 100 |Center| 60 | 2-M6 X depth9 |116.5
VEX5710 ?Cﬁ)‘;) I;{::/E'PT) 1775(167.5|84.5| 90 | 60 | 30 (15| 7 |25 |190.5|54.5| 100 | 60 | 13 | 17 [1055(103.5| 18 |82 | 4-M6Xdepth6 |136.5
Bracket mounting dimensions
Model
a b cC |od | e f
VEX5510 | 19 |130|110| 9 | 12 | 2.3
VEX5710 | 32 [136|120| 9 | 20 | 2.3
VEX5910 w
o 4-MEX12 . @Tf
+ (Baa_c;k?t mounting thread, " RCEPT_EE;m,%
(Mounting hole) i ﬁﬂ it
i ol
% L/
_I.g Al e
4+ 1
Z_Aq‘ Q % + +
& © 8.5 Ll B +
i o o] {
98 2
14}0 *E
: i
160 el 80
2|5 120
=
i Y
Bracket
ption R [ o
oF |
©
1 1 (d
el 8 _
Pressure gauge (Option
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