Pneumatic
Expansion Locating Pin

Model WM
Model WK

Locating Repeatability WM : 3 um WK :30um

Zero clearance between reference hole

215

Pneumatic expansion locating pin locates workpiece
with high accuracy by expanding and releasing diameter.

Expanding locating pin has zero clearance
The general locating pin has some clearance between pin and reference hole!!
between pin and reference hole.

|
Workpiece —!— Workpiece

High accuracy, cutting down the operation time and total cost reduced.

Clearance

Locating Pin Expansion Locating Pin

T
1
General |
1
!

The expanding and reducing function of pin diameter.
(world-first locating mechanism)

When expanded: The clearance between pin and reference hole
General Locating Pin get become zero and it leads to locate with high accuracy.
When released: At the time when the work piece is loaded and unloaded, reducing
diameter makes enough clearance for changeover and makes it easier.

Action Description

Two t f locati ins (Cylindrical and Di d shaped pins).
Pneumatic Expansion Locating Pin Object for Locating wotypes of locating pins (Cylindrical and Diamond shaped pins)

%é / (L El; »
T R S B

Expansion Locating Pin consisting of Datum-D and Cut-C cylinder.

\ Reference Location \ \ One Direction Locating \

Round Pin Diamond-Shaped Pin
< Released State > < Locked State > i i
Datum Cylinder Cut Cylinder

%WM is used in the picture above.



Expansion Locating Pin Action Model No. PP Performance External Cautions
Digest Description Indication specifications Curve Dimensions P.231 K.SMEK

Harmony in Innovation

Application Examples High-Power

Series

Hydraulic Series

Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

an

Cautions / Others

Large Gap )
Pneumatic
m m Hole Clamp

SWH

L . Pneumatic
i . . When it is released, the clearance is so large enough  swing Clamp
For casting core holes location For pallet change over location & transfer )
to load and unload work piece, hence most WHA
appropriate for automation. Peumatic
Link Clamp

WCA

Function .
Air Flow

Control Valve

BzZw

® Air Blow Function

Air blow prevent foreign substances from coming in.

%WM is used in the picture above.

Model WM - P.217 ModeIWK — P.225

Locating Repeatability 3um 30um
Control Method Double Action Double Action
(Air Pressure+Spring Lock / Air Release) (Air Lock / Air Release)
Operating Pressure Range 0.4~ 1MPa 0.4~ 1MPa
Taper Sleeve Steel Ball

an ol B -t

Action [ ‘% I. ’i% ’ ‘ ‘I» ’

Released State Locked State Released State Locked State
Taper sleeve expands Steel ball comes out from pin.
Application Examples Finishing Line/Dividing Line Locating Casting Core Holes
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Pneumatic Expansion Locating Pin Locating Repeatability : 3um model WM

Pneumatic PAT.

Expansion Locating Pin
ModeIWM

Pneumatic - Double Action

Locating Repeatability : 3 um

© Index
Pneumatic Expansion Locating Pin Digest P.215
Action Description P.218
System References and Essential Matters P.219
Model No. Indication P.221
Specifications P.222
Load / Displacement Curve P.222
External Dimensions P.223
Cautions
+ Notes for Pneumatic Expansion Locating Pin P.231
+ Cautions (Common) P.1045

* Notes on Handling * Maintenance/Inspection * Warranty
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Expansion Locating Pin Action Model No. PP Performance External Cautions
Digest Description Indication specifications Curve Dimensions P.231 K.SMEK

Harmony in Innovation

. .. High-Power
© Action Description Series

Hydraulic Series

Cap
(Hex head area is sealed with silicon.)

Taper Sleeve ) .
Fixed Pin (-C:Cut only) Valve / Coupler

Hydraulic Unit

Taper Reference Surface

Piston Rod Manual Operation
Accessories

Cautions / Others

Pneumatic
Hole Clamp

SWH

Rotation Locking Pin

Pneumatic
Swing Clamp

Air Port
(For Air Blow) WHA

Air Port
(For Lock Air)

_ Pneumatic
(For Release Air) Base Plate Link Clamp
WCA

Air Flow
Control Valve

Taper Sleeve and Taper Reference Surface BZW

Cut Mark Pneumatic Expansion
Aﬁ Locating Pin

WK

Bod Taper Sleeve

Taper Reference Surface (360 degrees) Taper Reference Surface

v
WM-D: Datum WM-C: Cut
(Reference Location) (One Direction Locating)

Workpiece

Workpiece

Air Blow
ON

Air Blow
ON

LockA(i)rlflr:essure Lock Air Pressure (=——
Release Air Pressure Release Air Pressure
ON Base Plate OFF Base Plate
When loading workpiece When unloading workpiece ‘ When locating
- Piston rod rises by release air pressure. Taper sleeve expands together + When release air pressure is turned off and lock air pressure is on,
with piston rod, and shrinks using its own elasticity. piston rod is pulled down by air pressure and spring force, and
- Air blow prevents debris contamination. taper sleeve expands to locate the workpiece.
+ Regarding cap/guide/taper sleeve: the shape is designed to load (For Z-axis, seat is also required.)
workpiece smoothly and prevent scratches. % When releasing air pressure is turned off, by spring force, it moves towards

locking direction. However, it can't do location by only spring force.
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Pneumatic Expansion Locating Pin Locating Repeatability : 3um model WM
T

@ System References

@ Repeated locating accuracy of 3um (One step locating reduces setup time!)
® Avoid deterioration of workpiece accuracy when changing pallets to perform multiple operations.

@ 5 axis machining is possible by combining datum cylinder with hole clamp or ball lock clamp.

00

Hole for Datum Location (2required)
(@8~ ¢20: Hole Machining Tolerance H8 or better)

Workpiece
(Pallet)

00

model WM-C

Cut Cylinder (Equivalent to Diamond Pin)

00

Work Clamp

(Hole Clamp with Clamping Seat)

model WM-D Rough Guide

Datum Cylinder (Equivalent to Round Pin)

[Application Examples )
Workpiece

Plate

«Q
«

o © g0 O O

Base Base

k Workpiece Location Angle Plate Fixture Plate Location J
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Cautions
P.231

External
Dimensions

Performance
Curve

Model No.
Indication

Action
Description

Expansion Locating Pin
Digest

Specifications

Essential Points

Workpiece Hole Diameter
¢8~20H8
-

=

Workpiece Hole for Locating

+ Available in diameters between 8 and 20mm (in 0.1Tmm increments).

+ Hole machining tolerance is H8 or better.

Locating Force | |
‘ Maximum workpiece weight is ‘

+ Workpiece weight that expansion locating pin is able to locate with is calculated

. calculated from locating force.
Locating Force ‘

from locating force.

+ Locating force is the force with which the expansion locating pin pushes out ‘

il 77, | \
= “— Ei‘#

(expands) against the workpiece.

+ The specification helps you find out how to calculate each model's locating force

and the workpiece weight.

Cut Mark

Perpendicular
’@
1t )

Oy

Cut Cylinder's Mounting Phase

+ The reference position (origin) is determined by WM-D (Datum: for reference locating).

+ WM-C (Cut: for one direction locating) locates in one direction (Y-axis),
so phasing is necessary. When mounting, ensure the WM-C (cut) cut mark is

perpendicular to WM-D (datum).

WM-C (Cut)
For Reference Locating (X-axis/ Y-axis) - For One Direction Locating (Y-axis)

WM-D (Datum)

(There is a cut mark (&) on top of the flange on the WM-C unit that shows

(Equivalent to Round Pin) (Equivalent to Diamond Pin)

the locating direction.)

[ i . VWorkpiece Hole Distance XL
Distance accuracy between cylinders and between workpiece holes F T

j Workpiece (Pallet) Ej
. F;%Z | [ |6 t%l m

Base
Cylinder Distance better than £0.02

+ The distance accuracy for the datum cylinder should be within =0.02mm.

TN

- % 1. The distance accuracy of workpiece holes (pallet holes) should be [

within allowable difference. (Refer to “Notes for Design”.)

Seat Setting
Workpiece (Pallet)

+ Expansion locating pin locates only in X and Y-axis.

For Z-axis location, prepare additional seat block.

, N
\ Expansion Locating Pin

+ Make sure there is a clearance between the top of the flange [ .
eat

on the expansion locating pin and the workpiece (pallet).

(Recommended Clearance : 0.5~1Tmm)

Setting Additional Work Clamps Work Clamp Expansion locating pin is used only for locating
e s —
. ; ; ; ; ; | ] / Fjw Work Clam
Expansion locating pin has no clamping function. LT"T 77777 3 L4 ’—P
e (Workpiece (Pallet) -+ W

- Additional clamps should be added to clamp workpiece.

Reference Surface of Z-axis

e

Harmony in Innovation

High-Power
Series

Hydraulic Series

Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

Cautions / Others

Pneumatic
Hole Clamp

SWH

Pneumatic
Swing Clamp

WHA

Pneumatic
Link Clamp

WCA

Air Flow
Control Valve

BzZw

Pneumatic Expansion
Locating Pin

WK
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Pneumatic Expansion Locating Pin Locating Repeatability : 3um

@ Model No. Indication

WM 012 1 -

L

-

Workpiece Hole Diameter (Standard)

model WM

08 : @8 mm 15 ¢ 15487 mm
09 : ¢9H™ mm 16 © $16"°¢* mm
10 : 610% ¢ mm 18 © 185 mm
12 0 129 mm 20 © $20%9 mm

13 : 13 mm

Design No.

Workpiece Hole Diameter

)

1 : Revision Number

Functions

D : Datum (for Reference Locating)

C : Cut(for One Direction Locating)

|73 Applicable Workpiece Hole Diameter

Datum

Cut Mark

-/

N

Cut

S : Standard Diameter
A : Custom Diameter

¥ Example
ex. 1 : WM0121-D-A125
WMO0121-D with Workpiece Hole Diameter of ¢ 12.5H8 *39%

ex.2 : WM0091-C-A093
WM0091-C with Workpiece Hole Diameter of ¢ 9.3H8 +8’°22

ex.3 1 WM0181-D-S
WMO181-D with Workpiece Hole Diameter of ¢ 18H8 3927

Other Special Options (Reference)

Model No. | S: Standard Diameter | ACICIC]: Custom Diameter
WMO0081 8Hg g 8.1H8 5% ~ 8 8H8* (%
WMO0091 OH8 2 8.9H8"§%? ~ 9,gH8 (>
WMO0101 1QH8 g 10.1H8* 8% ~ 117.3H8 *§%
WMO0121 12H8 5% 11.4H8'3%7 ~ 12 7H8 13
WMO0131 13H8 *3% 12.8H8E% ~ 14,2H8 4%
WMO0151 15H8 *87 14,3H83%7 ~ 157H8 4%
WMO0161 16H8 5% 15.8H8"5%7 ~ 16,9H8 *5%7

. 17.0H83%7 ~ 17.9H8+5%
WMO81 18T 18.1H89% ~ 18.4H8 %
WMO0201 20H8 5% 18.5H813% ~ 19,9H8 %

Notes

1. Custom diameters are available in increments of 0.1Tmm.

2. When workpiece hole diameter is ¢ 9.5H8 *3%*, Model No. is
“WM0091-D-A095" .

3. Please contact us if above work hole diameter is larger or smaller
than standard.
(The accuracy of workpiece hole diameter machining should be
greater than H8.)

For below options, please contact us.

— ~——  Workpiece Seat

Used when seat cannot be
installed separately

If it is not possible to measure
the datum hole distance,

it can be measured indirectly
(Especially machined outside
diameter of WM).

Outside diameter
is machined to
o high accuracy

==—=—""514001 7]

(Al




Expansion Locating Pin Action Model No. Performance External Cautions

Digest Description Indication SEeCiicetion: Curve Dimensions P.231 K.SMEK

Harmony in Innovation

© Specifications S
Model No. WMO0081 WMO0091 WMO0101 WMO0121 WMO0131 WMO0151 WMO0161 WMO0181 WMO0201
Workpiece |Standard Diam. mm 8H8*§02 OH8*3%2 | 10H8*§™2|  12H8*3™ | 13H8*3™|  15H8*(|  16H8G%|  18H8'3%’|  20H8"§**

Hole Diameter | Custom Diam. *'mm|  8.1~8.8 8.9~9.9 101~11.3 | 11.4~12.7 | 12.8~14.2 | 143~15.7 | 15.8~169 | 17.0~184 | 18.5~19.9 Hydraulic Series
Locating Repeatability mm 0.003
Offset Tolerance (C:Cut) mm +0.05 +0.05 +0.10 +0.10 +0.10 +0.10 +0.15 +0.15 +0.15 Valve / Coupler
Locating Force 2 | at 0.4MPa 230 230 230 230 230 230 260 260 260 el Wl
N |at1.0MPa 300 300 300 300 300 300 330 330 330 Manual Operation
Allowable Thrust Load *3 kN 15 15 2.0 2.5 2.5 2.5 3.0 3.0 35 jascessolies
Cylinder Capacity | Lock 0.14 0.14 0.14 0.14 0.14 0.14 0.27 0.27 0.27 Cautions / Others
cm?® | Release 0.14 0.14 0.14 0.14 0.14 0.14 0.30 0.30 0.30
Max. Operating Pressure MPa 1.0
Min. Operating Pressure MPa 0.4 E’;T:?lgtn'fp
Operating Temperature °C 0~70 SWH
Usable Fluid Dry Air
Mass g 9 95 | o5 | 100 | 100 | 105 | 120 125 130 e
Notes 1. Custom diameters are available in increments of 0.1mm. The accuracy of workpiece hole diameter machining should be greater than H8. WHA
%2. Locating force is the force with which the expansion locating pin pushes out (expands) against the workpiece. Preumatic
The value assumes that coolant has been applied. [Reference Values] (The relationship between locating force and the weight of Link Clamp
workpiece is shown in the graph below.) It can't be located only by spring force (supply air pressure is OMPa). WCA
%3. The allowable thrust load means the maximum thrust load that can be applied to this product. A Flow
Control Valve
About Locating Force and Workpiece Weight BZW
Workpiece (Pallet) Weight Calculation - Horizontal Attitude Workpiece (Pallet) Weight Calculation - Vertical Attitude Locating Pin
Locating Force per One Piece of Expansion Locating Pin WK
Workpiece Weight = Workpiece Weight = Locating Force per One Piece of Expansion Locating Pin
Friction Coefficient of Workpiece Seat Face

@© Load / Displacement Curve

Displacement Workpiece
; H d the load/displ

This graph shows the relationship between load and displacement. | (How torread ¢ e' oad/displacement curve)
Thrust load is the perpendicular load on the center of | I ex) When using WM161
the WM (Pneumatic Expansion Locating Pin) axis. Requirement: When a2 kN thrust load

is placed on an expanded WM0161 the
Notes This graph shows the thrust load (static load) on a single datum displacement will be about 13 .

(WM-D) cylinder that is not used with any clamp cylinders.

Allowable Thrust Load

WMO0081 /— WMO0091 WMO0101
20 20 20
£ y £ | £ P
215 vaR 215 A 215 v
= / ! = / ! = / !
£ 10 i g 10 i g 10 / i
g AR g B g % .
© © ©
2 5 / : 2 5 : 2 5 7 :
8 | & | a |
0 ! 0 ! 0 !
0 1 2 3 0 1 2 3 0 1 2 3
Thrust Load (kN) Thrust Load (kN) Thrust Load (kN)
WMO0121 WMO0131 WMO0151
20 20 20
€ € €
35 : 25 /E 35 ,/:
g ! g AT £ T
9] i | [} A | [} |
g 10 / I % 10 / I qE) 10 /4 .
I I I
S5 | 25t | &5 |
A ] & ] & ]
1 1 1
O0 1 2 3 00 1 2 3 00 1 2 3
Thrust Load (kN) Thrust Load (kN) Thrust Load (kN)
WMO0161 WMO0181 WMO0201
20 20 20
H A B P B !
215 T 395 = ES0 =
1= ! € ! = !
2 10 = | 2 10 - | 2 10 — |
I / | g / | g |
T‘“l 5 Pl 1 ’_o“_ 5 . 1 ’_Q“_ 5 1
2 ~ J a ~ y 2 J
a ! a ! a !
0 ! 0 ! 0 !
0 2 3 0 1 2 3 0 1 2 3
Thrust Load (kN) Thrust Load (kN) Thrust Load (kN)
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Pneumatic Expansion Locating Pin Locating Repeatability : 3um model WM

© External Dimensions @ Machining Dimensions of Mounting Area

%This drawing shows the released state of WM-C (when air pressure is supplied).

$2 ¢2

(Air Blow Port) / (Lock Air Port)

Identifying Mark?1

Port Identification Mark?3

4-M4X0.7 Thread Depth 8

g
<] g
& . oL s
= Workpiece g  AA£005 30°
@ (Pallet) e o
= (%)
4150 _ é 4-Mounting Bolt (Included) ~ Remove all burrs 2K & Remove all burrs
W 2|8 M4x0.7Xx10 \ Q
T — —__ S | i M~
e —
< o *’ ] I ] @ ABHs — é; E
@,\ T )
A :L : e
/ - |
I
\ b o Release Air Port *4
2 - O-ring (Included) ¢ Dne 2 - O-ring (Included)
R ¢B Q Notes

1. There should be no burring at the intersection of processed hole.
%4, Please prepare release (unclamping) air port on bottom surface
of mounting hole. The port size is not specified.

Air Blow Port Lock Air Port

@ Workpiece (Pallet) Machining Dimensions

Stop Hole Through Hole

Workpiece Hole Diameter +s

0.05
-E Workpiece Hole Diameter +s

4-M5 X 0.8 Screw?*2
Hole for Jack Bolt

%5
BB or more

[Ta)
z £
*Expanding Area Detail IE

When Releasing [ When Locking (At Full Stroke) |

Datum Diameter Datum Diameter
P

i

B /MQM

)

Cap
P
5 ° \
= 3 { }
o> =
| £ Taper Sleeve o] & Note

= =
gt | | 2 % 5. When the same object, such as a pallet, is to be repeatedly
= ) ( positioned, the recommended surface correlation is 6.3S.

G] N

Notes

% 1. The identification mark is only found on -C: Cut.
4 P identification mark shows the direction.
%2. The M5 x 0.8 threads are used when removing the expanding
locating pin. (See P.234 for usage.)
% 3. Each port name is marked on the flange surface.
Please pay attention to proper mounting direction.
(AIR : Lock Air Port, BLOW: Air Blow Port)
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Expansion Locating Pin Action Model No. PP Performance External Cautions
Digest Description Indication specifications Curve Dimensions P.231 K.SMEK

Harmony in Innovation

High-Power

© Mounting Distance Tolerance © WM-C Mounting Phase Series

Hydraulic Series

Workpiece Hole Distance %6

WM-D
Valve /Coupler

Workpiece (Pallet) Hydraulic Unit

[ e

Mounting Distance Tolerance
better than £0.02 *6

Manual Operation
Accessories

Cautions / Others

Pneumatic
Hole Clamp
Note SWH
%6. Please ensure the distance tolerance between each locating cylinder
is better than £0.02mm. Note za?:;“glt;% ;
The distance accuracy of each workpiece hole (pallet hole) should be #7. Attach the WM-C identification mark perpendicular to
within the offset tolerance. the line which runs through the center of WM-D and

(Please refer to table under JIS B 0613 Class 2 on P.233). WM-C. Pneumatic
Link Clamp

WCA

WHA

Air Flow
Control Valve

BzZw

Pneumatic Expansion
Locating Pin

WK

@ External Dimensions and Machining Dimensions for Mounting (mm)

Model No. WMO0081 WMO0091 WMO0101 WMO0121 WMO0131 WMO0151 WMO161 WMO0181 WMO0201
H0|e DiametEI Standard mm 8H8+8.022 9H8 +8v022 10H8+g.022 12H8+8.027 13H8+8.027 15H8+g.027 16H8+g.027 18H8+8.027 20H8+8.033
of Workpiece | Substandard € mm | 8.1~8.8 89~99 10.1~11.3 | 11.4~12.7 | 12.8~14.2 | 143~157 | 15.8~169 | 17.0~184 | 18.5~19.9
Datum Diameter | At Releasing (MAX) mm 794 8.94 9.94 11.92 12.92 14.92 15.89 17.89 19.89
(Standard) | AtFull Stroke (MIN) mm 8.05 9.05 10.05 12.05 13.05 15.05 16.08 18.08 20.08
Datum Diameter | At Releasing (MAX) mm Workpiece Hole Diameter - 0.06 Workpiece Hole Diameter- 0.08 Workpiece Hole Diameter- 0.11
(Substandard) | At Full Stroke (MIN) mm Workpiece Hole Diameter + 0.05 Workpiece Hole Diameter + 0.05 Workpiece Hole Diameter + 0.08
Full Stroke mm 0.6 0.6 0.6 0.7 0.7 0.7 1.0 1.0 1.0
Offset Tolerance (C:Cut) mm +0.05 +0.05 +0.10 +0.10 +0.10 +0.10 *0.15 +0.15 +0.15
A 33 335 37.5
B 37 37 40
D 19n6 1567 19n6 16678 22n6 1658
F 12 12.5 16.5
G 2.5 2.5 23 2.1 2.7
H 2.6 2.6 2.8 3.2 4.5
J 19.6 19.6 21.8
L Standard Datum Diameter 48 5.8 6.8 8.7 9.7 1.7 1.3 133 15.3
Substandard Datum Diameter Workpiece Hole - 3.2 Workpiece Hole - 3.3 Workpiece Hole - 4.7
P 14.5 14.5 16
Y 6.9 6.7 6.6
0O-ring Q AS568-016(70° ) AS568-016(70° ) AS568-018(70° )
O-ring R AS568-005(70° ) AS568-005(70° ) AS568-005(70° )
AA 19.1 19.1 22.1
AB 19H6+8’013 19H6 +8.ma 22H6 +8A013
BB 12.5 13 17
BC 5.5 5.5 75

Note % 8. Custom diameters are available in increments of 0.Tmm. The accuracy of workpiece hole diameter machining should be greater than H8.
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Pneumatic Expansion Locating Pin Locating Repeatability:30um model WK

Pneumatic

Expansion Locating Pin
ModeIWK

Pneumatic - Double Action

Locating Repeatability : 3 0 um

© Index
Pneumatic Expansion Locating Pin Digest P.215
Action Description P.226
Model No. Indication P.227
Specifications p.227
Locating Force Curve P.228
External Dimensions P.229
Cautions

+ Notes for Pneumatic Expansion Locating Pin P.231

+ Cautions (Common) P.1045

* Notes on Handling * Maintenance/Inspection * Warranty
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Expansion Locating Pin Action Model No. PP Performance External )
Digest P.215 Description Indication specifications Cautions K.SMEK

Curve Dimensions
Harmony in Innovation

. .. High-Power
@ Action Description Series

Steel Ball Hydraulic Series

Piston Rod
Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

Cautions / Others

Air Port Pneumatic

(for Air Blow) HoleClamp

SWH

Pneumatic
Swing Clamp

WHA

(for Release)

Pneumatic
Link Clamp

WCA

AirPort _~

(for Lock) Base Plate

Air Flow
Control Valve

BzZw

About Reference Locating and Orientation

WM

Steel Ball (3 parts) Steel Ball (2 parts)

777777777 // I
e\

WK-D:Datum *! WK-C:Cut
(Reference Location) (One Direction Locating)

Notes  3%1. Locating force varies according to phase.

Workpiece N S Workpiece

|

Release Air Pressure Release Air Pressure

Base Plate Lock Air Pressure OFF Base Plate Lock Air Pressure ON
When loading workpiece When unloading workpiece ‘ When locating
+ When release air pressure is turned on and lock air pressure is + When release air pressure is turned off and lock air pressure
off, piston rod is pulled down by air pressure and expansion is on, piston rod rises.
locating pin is released. The steel ball comes out from the pin and locates workpiece.
+ Air blow prevents debris contamination. (For Z-axis, seat is also required.)
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Pneumatic Expansion Locating Pin Locating Repeatability:30um

@ Model No. Indication

WK 0 09/0 -

L

Workpiece Hole Diameter

model WK

08 @ ¢7.6~85mm
09 : ¢$85~9.5mm
10 : $9.5~10.8mm

Design No.

Workpiece Hole Diameter

-

5)

0 : Revision Number

Functions

D : Datum (for Reference Locating)

C : Cut (for One Direction Locating)

Y

Steel Ball

&

Datum
@© Specifications
Model No. WK0080 WK0090 WK0100
Workpiece Hole Diameter (Standard) mm $7.6~8.5 $8.5~9.5 $9.5~10.8
Locating Repeatability mm 0.030
Offset Tolerance (C:Cut) mm +0.4 +04 +0.5
Allowable Thrust Load *1 kN 0.45 0.6 0.8
Cylinder Capacity | Lock 0.28 0.34 0.40
cm’ | Release 0.21 0.25 0.30
Max. Operating Pressure MPa 1.0
Min. Operating Pressure MPa 0.4
Withstanding Pressure MPa 1.5
Air Blow Pressure MPa 0.4~0.5
Operating Temperature °C 0~70
Usable Fluid Dry Air
Mass g 95 95 100
Note

% 1. “Allowable thrust load” has been calculated from “Pressure of contacted surface” on steel ball part.

In case an extra load force is applied than the above table value, will cause workpiece hole deformation or unsatisfied locating function.



Expansion Locating Pin Action Model No. S Performance External )
Digest P.215 Description Indication SEeCiicetion: Curve Dimensions Cautions K.SMEK

Harmony in Innovation

. High-Power
© Locating Force Curve Series
- 0.30 Pneumatic Series
Locating Force (kN)
Supply Air Pressure (MPa) Phase 1 Phase 2 05 Phase] Hydraulic Series
1.0 0.25 0.13
Valve /Coupler
0.9 0.23 0.12 . Hydraulic Unit
Z 020
0.8 0.20 0.11 E Manual Operation
0.7 018 0.09 u‘5_ Accessories
06 0.15 0.08 g ob
. A . = Cautions / Others
g = Phase2
05 013 0.07 S e
4 010
0.4 0.10 0.05 T Pneumatic
/ Hole Clamp
Calculation Formula *2 F =025XP F=0132XP 005 7 SWH
Notes Pneumatic
%2. F:Locating Force (kN), P:Supply Air Pressure (MPa) Swing Clamp
1. The graphs show the relationship between the locating force 0 WHA
and the supply air pressure. 0 01 02 03 04 05 06 07 08 09 10 .
2. Locating force indicates when the friction coefficient is 1=0.1 P: Supply Air Pressure (MPa) mi“gl":r:;
between workpiece hold surface and cylinder ball.
R : WCA
3. If the hole around area of workpiece is thin, there is a case that
expansion force may deform workpiece hole, and results not Air Flow
perform well. Control Valve
4. Maximum usable pneumatic pressure is 1 MPa and minimum is 0.4 MPa. Locating Force Locating Force Bzw
Locating Pin
Steel Ball =l
OPhase 1. Phase 2 W

1. [Phase1][Phase2] in the graph above indicates the locating force
in the case where workpiece is slid toward the arrow in the graph
atright side.

2. Datum cylinder has no clamping function. Additional clamps should

be added to secure workpiece.

About Locating Force and Workpiece Weight

Workpiece (Pallet) Weight Calculation - Horizontal Attitude Workpiece (Pallet) Weight Calculation - Vertical Attitude

Locating Force per One Piece of Expansion Locating Pin
Workpiece Weight = Workpiece Weight = Locating Force per One Piece of Expansion Locating Pin

Friction Coefficient of Workpiece Seat Face

(How to calculate the weight of workpiece)
Ex.) The condition where pneumatic pressure 7.0MPa is supplied to WK and the friction coefficient on workpiece's seating area is set up at u=0.1.
[Phase2] The locating force is 0.05kN = The maximum weight of workpiece is around 54.9kg in the following condition.
(set the workpiece in horizontal position)
[Phase1] The locating force is 0.10kN = The maximum weight of workpiece is around 54.9kg in the following condition.

(set the workpiece in vertical position and lay out WK as it is like phase 1)
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Pneumatic Expansion Locating Pin Locating Repeatability:30um

@ External Dimensions

*This drawing shows the WK-D: (for Reference Locating).

Hole for Jack Bolt

Datum Diameter

¢ Fg8

Ball E 30°

A\l S

U :
ol ] &l
— : -

o i

ol O-1ing (attached) /

AS568-016

oA

Release Air Port
O-ring :AS568-006 (Included)

Note

$18.5

¢ 1997

-0.007
-0.028

Oy _l=

WK-C
(Cut : For One Direction Locating)

™
©

4-Mounting Bolt (Included)

M4X0.7X 10
Cross Section A-A

Air Blow Port
O-ring :AS568-006 (Included)

1. Tighten 4 bolts evenly (grade 12.9) when mounting.
Remove mounting bolt. Insert jack bolt and tighten

evenly to lift it.

model WK




External
Dimensions

Performance
Curve

Model No.
Indication

Action
Description

Expansion Locating Pin
Digest P.215

Specifications Cautions

Harmony in Innovation

High-Power

Series
4-M4 X 0.7 Thread Depth 8 or more

Air Blow Port

b2 Hydraulic Series

© Machining Dimensions of Mounting Area

Release Air Port
b2

Valve /Coupler
Hydraulic Unit

119.6

Manual Operation
Accessories

Cautions / Others

14.5 14.5

Pneumatic
Hole Clamp

Remove all burrs $19.1£005 300 cwn

S 3¢

O A )
o‘d/w Pneumatic
|

Swing Clamp
|‘| 19H‘7+o,ozw4\m_
| eu 3

el WHA
I
$19-02 Pneumatic
fil* < Link Clamp
K WCA
Air Flow

]|
Lock Air Port Control Valve

6 orless BZW

Pneumatic Expansion
Locating Pin
WM

ale

01
[

Notes
1. Locking pressure can be supplied from either side or bottom of
mounting hole (% part) of this product.
In case of supplying pressure from side of the hole, please
prepare the port within the range of 4 mark.
2. Roughness of mounting surface (O-ring seal surface) should be
6.3S or less.

@ External Dimensions and Machining Dimensions for Mounting

(mm)
Model No. WK0080 WK0090 WK0100
Hole Diameter of Machine Part (Standard) mm ¢7.6~8.5 $8.5~9.5 $9.5~10.8
Datum Diameter | At Releasing (Max.) ¢7.5or less ¢8.3 orless ®9.3 or less
mm | At Full Stroke (Min.) 8.5 or more 9.5 or more $10.8 or more

Stroke mm 1.8 2.2 2.6

A 34.0 35.0 355

B 15.5 16.0 16.0

C 9.5 10.0 10.5

D 7.2 7.6 7.8

E 2.5 3.0 35

F 7.5 20057 8.3 266y 93 20037

G 3.5 4.0 4.5

H 0.4 0.4 0.5

J 6.7 75 8.3

K 15.5 16.0 16.0

R R2.5 R3 R3
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Pneumatic Expansion Locating Pin cCautions

@ Cautions

@ Notes for Design | WM/WK Common

1) Check Specifications
@ Please use each product according to the specifications.
WM/WK locates and releases with pneumatic pressure.

2) Notes for Circuit Design
® Please read “Notes on Cylinder Speed Control Circuit”

on P.235, P.236 to assist with proper pneumatic circuit design.

Carry out sufficient advance review as the wrong circuit design
may lead to machine malfunctioning and damage.
® Itisrecommended to use the air flow path over ¢ 6mm.

3) Airis always recommended to be supplied to the air blow port.

@ If itis used under the condition that pneumatic pressure is not
supplied, foreign substances would enter inside cylinder which
causes malfunctions.

4) Setting Up the Clamps
® The datum cylinder is a positioning cylinder and has no
clamping mechanism. A clamp must be provided separately.

5) Cylinder Mounting Direction (Phase)
® The Cut (WM/WK-C) locates work piece in the direction of rotation,
based on the datum (WM/WK-D). WM/WK-C (cut: for positioning in one

direction) positions in one direction (Y-axis), so phasing is necessary.

[ In the case of WM ]

When you mount it, make sure the WM-C (cut) cut mark

is perpendicular to WM-D (datum).
(There is a cut mark (A) on top of the flange on the WM-C
unit that shows the positioning direction.)

WM-D (Datum) WM-C (Cut)
Reference Location (X-axis/Y- aX|s) One Direction Locating (Y-axis)

Cut Mark

l In the case of WK ]
Please mount this product WK-C steel ball is perpendicular
(90 degree) to WK-D.

WK-D (Datum)
Reference Location (X-axis/Y- aX|s)

Expanding Dimension

Perpendicular
&

WK-C (Cut)
One Direction Locating (Y-axis)

231

model WM/WK

6) Reference Surface towards Z-axis

@ Datum cylinder has no seat face (Z axis datum face).
Please prepare the seat separately for proper Z axis direction
positioning.
Make sure there is a clearance between the top of the flange
on the datum cylinder and the workpiece (pallet).
(Recommended clearance : 0.5 ~ 1Tmm)

Workpiece (Pallet)

Datum Plane for Z-axis Direction

| [h

\ Seating

Workpiece (Pallet)
ZI Datum Plane for Z-axis Direction

T 1

\ Seating

=

Clearance
%T(— N
_ <«

£

Clearance

7) Adjusting Height of Datum Cylinder

@ For applications where the seat face is high and the height of datum
cylinder is not enough, the height of datum cylinder is adjustable
using a spacer block under the datum cylinder.

Example of Height Adjustment

=

{E
3

S

Spacer Block

Spacer Block



External
Dimensions

Performance
Curve

Model No.
Indication

Action
Description

Expansion Locating Pin
Digest P.215

Specifications Cautions

10) Incline in the Z-axis direction.
® If workpiece (pallet) is loaded/unloaded on tilted condition,

8) When the workpiece (pallet) is in vertical position.

® When the workpiece (pallet) is being set, make sure it is in proper
proximity and square to the clamps. expanded part of datum cylinder and workpiece hole can become
If it is locked out of position, the machine or clamps may be damaged.

® As the workpiece (pallet) may fall down during releasing, it is

recommended to set up the latching mechanism to prevent it from

stuck and damage to cylinder and workpiece is possible.
Workpiece (pallet) should be loaded and unloaded with less than
4/100 ~ 5/100 (approx. 2 ~ 3°) of tilt between workpiece and
datum cylinder plane.

® If necessary, provide guide pins to keep the pallet level during

falling down.

® When the workpiece (pallet) is used in vertical position (hanging on the
wall), the internal moving parts tend to wear out.
Confirm the positioning precision in a regular manner. In case the

allowed range is exceeded, change the machine.

Example of Latching Mechanism

= =

) %

e

cugern

11) Thickness around the Workpiece Hole
@ In case that the material thickness is thin around locating
hole, expansion force may deform the hole. It may cause

9) Workpiece (Pallet) Weight

® Workpiece (Pallet) Weight Calculation - Horizontal Attitude: unsatisfied locating accuracy.

Please do trial testing and adjust to proper pneumatic

Locating Force per One Piece of Expansion Locating Pin

Workpiece Weight = pressure.

Friction Coefficient of Workpiece Seat Face

® The workpiece (pallet) weight calculation - vertical attitude:

Workpiece Weight = Locating Force per One Piece of Expansion Locating Pin

Deformation

@ Please contact us in case the pallet is in other positions.

loading and unloading. Please prepare guide pin (rough guide) etc.

Harmony in Innovation

High-Power
Series

Hydraulic Series

Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

Cautions / Others

Pneumatic
Hole Clamp

SWH
Pneumatic
Swing Clamp

WHA
Pneumatic
Link Clamp

WCA

Air Flow
Control Valve

BzZw

232



Pneumatic Expansion Locating Pin cCautions

model WM/WK

233

@ Cautions

@ Notes for Design | Regarding to WM

1) Distance Accuracy of WM

® Distance accuracy of the WM's mounting hole should be
within £0.02mm.
The distance accuracy of each workpiece hole (Pallet Hole)
should be within the allowable tolerance. Please refer to
below table under JIS B 0613 Class 2.

Offset Tolerance (C:Cut) = Datum Cylinder Distance Accuracy
+Workpiece Hole Distance Accuracy
(Listed in JIS B 0613)

[JIS B 0613 Except] unit: mm

Center Distance Classification| Center Distance Accuracy

Greaterthan | or less class 2
50 80 +0.023
80 120 +0.027
120 180 +0.032
180 250 +0.036
250 315 £0.041
315 400 +0.045
400 500 +0.049
500 630 +0.055
630 800 +0.063
800 1000 +0.070

@ Notes for Design | Regarding to WK

1) Distance Accuracy of WK

@ Distance accuracy between WK mounting hole(-D/-C)
and between workpiece (pallet) has to be machined
corresponding with the offset tolerance (WK-C:Cut).

2) Regarding taper angle of hole on workpiece.

® Allowable taper angle should be within 5° or inclination
should be within 2.5° . In addition to that, please adjust
the seating block level (Z axis level) to make the hole

diameter within catalogue range.



Model No.
Indication

Expansion Locating Pin Action
Digest P.215

A ificati
Description Specifications

@ |Installation Notes

1) Check the fluid to use
@ Please supply filtered clean dry air.
® Oil supply with a lubricator etc. is unnecessary.

2) Procedure before Piping

® The pipeline, piping connector and fixture circuits should be
cleaned and flushed thoroughly.
The dust and cutting chips in the circuit may lead to fluid leakage
and malfunction.

@ There is no filter provided with this product for prevention of

contaminants in the air circuit.

3) Applying Sealing Tape

® Wrap with tape 1 to 2 times following the screwing direction.
Wrapping in the wrong direction will cause leaks and malfunction.

@ Pieces of the sealing tape can lead to air leaks and malfunction.

® When piping, be careful that contaminant such as sealing tape

does not enter in products.

4) Mounting / Removing Cylinder
® Use all bolts with hex holes (grade 12.9) and tighten the body
with a torque wrench as shown in the table below.

Tighten them evenly to prevent twisting or jamming.

Model No. Thread Size Tightening Torque (N*m)
WM M4x0.7 3.2
WK M4x0.7 35

® When detaching, please use screw
for the jack (the installation bolt
hole : four places), and detach
without damage to the screw.
The right picture shows the case
in which the parallel pin (hollow
set) is put in the screw hole

Screw for Installation
Parallel Pin (Hollow Set) etc.

without damage to the screw.

5) Port Location of Datum Cylinder
@ The name of each port is marked on the flange surface of the equipment.
Be careful of installation direction.

— Regarding to WM
AIR: Air Lock Port. BLOW : Air Blow Port

Regarding release air port, it is supposed to be supplied either
from cylinder bottom surface area.

— Regarding to WK
AIR: Air Release Port, BLOW : Air Blow Port

Regarding lock air port, it is supposed to be supplied either
from cylinder bottom surface area.

6) Please use air blow circuit with outside diameter.
@6 (inside diameter ¢ 4) or larger.

@ To do an effective air blow, it is recommended to use air piping with
outside diameter ¢ 6 (inside diameter ¢ 4) or larger.

Performance External
Curve Dimensions

Cautions

% Please refer to P.1045 for common cautions.

+ Notes on Handling

* Maintenance/Inspection

* Warranty

Harmony in Innovation

High-Power
Series

Hydraulic Series

Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

Cautions / Others

Pneumatic
Hole Clamp

SWH
Pneumatic
Swing Clamp

WHA
Pneumatic
Link Clamp

WCA
Air Flow
Control Valve

BZW

Pneumatic Ex on
Locating P
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Pneumatic Expansion Locating Pin cCautions model WM/WK

@ Cautions

@ Notes on Cylinder Speed Control Circuit | Regarding to WM

é Please pay attention to the cautions below. Design the circuit for controlling the action speed of cylinder.
Improper circuit design may lead to malfunctions and damages. Please review the circuit design in advance.

Circuit Reference

Datum cylinders and
other actuators on

different circuits Air Blow % é 5<gn %5
B

Recommended Air Pressure
0.4~0.5MPa

i Lock Air Pressure

,.....
'

H Release Air Pressure

A
o]\ {]
R

Single Action Actuator  Double Action Actuator

i1 Lock Air Pressure G é Spm Air
WM Release Air Pressure = <>— @
Locating with Spring and Air Pressure

Releasing with Air Pressure

-RNITA
L

Double Action

model WM Datum cylinders and
other actuators on

the same circuit Air Blow é 5 um %5
P GO EE R e e S e Rt O
WM-C | WM-D |
(Cut (Datum) Recommended Air Pressure

E@) ; E@I ; 0.4~0.5MPa

[ Lock Air Pressure

4 :
75 Release Air Pressure

Single Action Actuator  Double Action Actuator

H ! Lock Air Pressure

AN 2 i
WM O Tg_‘.' Release Air Pressure
Locating with Spring and Air Pressure ) #1
Releasing with Air Pressure

o3[ ko
L3

Note
% 1. Process order during lock operation should be ” WM-D (Datum)"—" WM-C (Cut)"— other actuator.
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Performance External

Specifications Curve Dimensions Cautions KOSMEK

Harmony in Innovation

Expansion Locating Pin Action Model No.
Digest P.215 Description Indication

High-Power
Series

@ Notes on Cylinder Speed Control Circuit | Regarding to WK

Hydraulic Series

é Please pay attention to the cautions below. Design the circuit for controlling the action speed of cylinder.
. . . . . . . . . Valve /Coupler
Improper circuit design may lead to malfunctions and damages. Please review the circuit design in advance. Hydraulic Unit

. . Manual Operation
Circuit Reference Accessories

Datum cylinders and Cautions / Others
other actuators on

different circuits
Pneumatic

IR oo AirBlow
é WK-D : _ Hole Clamp
: (Datum) H Recommended Air Pressure SWH

0.4~0.5MPa
Pneumatic
Swing Clamp

H Lock Air Pressure WHA

,
'

O Release Air Pressure Pneumatic

Link Clamp
WCA

o=\ ]]
R

Single Action Actuator  Double Action Actuator

Air Flow
E |— S Control Valve

Lock Air Pressure G é Supm o Alr BZW

%

P

©

WK Release Air Pressure
Locating and Releasing

e [] 2
R

. with Air Pressure
Double Action

model WK Datum cylinders and
other actuators on

the same circuit ) 5um  Air
—_— —— L 588

Recommended Air Pressure

% 0.4~0.5MPa

Lock Air Pressure

N o2
:_3 Release Air Pressure

-

*1

Single Action Actuator  Double Action Actuator

= (=

; Lol Lock Air Pressure ® G 5um  Air
R R S ) 7 A U S = ©)
WK '";31"' T_Z;_? Release Air Pressure — G i
Locating and Releasing ' %1 E

with Air Pressure

Note
% 1. Process order during lock operation should be ” WK-D (Datum)"—" WK-C (Cut)"— other actuator.
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Cautions

1045

@ Cautions

@ Notes on Handling

1) It should be handled by qualified personnel.

® The hydraulic machine and air compressor should be handled
and maintained by qualified personnel.

2) Do not handle or remove the machine unless the safety protocols
are ensured.

@ The machine and equipment can only be inspected or prepared
when it is confirmed that the preventive devices are in place.

@ Before the machine is removed, make sure that the above-mentioned
safety measures are in place. Shut off the air of hydraulic source
and make sure no pressure exists in the hydraulic and air circuit.

(3 After stopping the machine, do not remove until the temperature
cools down.

@ Make sure there is no abnormality in the bolts and respective parts
before restarting the machine or equipment.

3) Do not touch clamps (cylinder) while clamps (cylinder) is working.
Otherwise, your hands may be injured due to clinching.

X th

4) Do not disassemble or modify.
® If the equipment is taken apart or modified, the warranty will be
voided even within the warranty period.

@® Maintenance and Inspection

1) Removal of the Machine and Shut-off of Pressure Source

® Before the machine is removed, make sure that the
above-mentioned safety measures are in place. Shut off the
air of hydraulic source and make sure no pressure exists in
the hydraulic and air circuit.

@ Make sure there is no abnormality in the bolts and respective
parts before restarting.

2) Regularly clean the area around the piston rod and plunger.

® Ifitis used when the surface is contaminated with dirt, it may
lead to packing seal damage, malfunctioning , fluid leakage
and air leaks.

3) Please clean out the reference surface regularly (taper reference
surface and seating surface) of locating machine .(VS/VT/VL/VM/
VI/VK/WVS/WM/WK/VX/VXF)

@ Location products, except VX/VXF model, can remove
contaminants with cleaning functions.
When installing pallets makes sure there is no thick sludge like
substances on pallets.

® Continuous use with dirt on components will lead to locating
functions not work properly, leaking and malfunction.

X O O

4) If disconnecting by couplers on a regular basis, air bleeding

should be carried out daily to avoid air mixed in the circuit.

5

=

Regularly tighten nuts, bolts, pins, cylinders and pipe line to
ensure proper use.

6

=

Make sure the hydraulic fluid has not deteriorated.

7

® Especially when it is restarted after left unused for a long

-

Make sure there is smooth action and no abnormal noise.

period, make sure it can be operated correctly.

8

=

The products should be stored in the cool and dark place
without direct sunshine or moisture.

9

=

Please contact us for overhaul and repair.
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Harmony in Innovation

® Warranty

1) Warranty Period
@ The product warranty period is 18 months from shipment from
our factory or 12 months from initial use, whichever is earlier.

2) Warranty Scope

@ If the product is damaged or malfunctions during the warranty
period due to faulty design, materials or workmanship, we will
replace or repair the defective part at our expense.
Defects or failures caused by the following are not covered.

@ If the stipulated maintenance and inspection are not carried out.

@ If the product is used while it is not suitable for use based on
the operator’ s judgment, resulting in defect.

@ Ifitis used or handled in inappropriate way by the operator.
(Including damage caused by the misconduct of the third party.)

@ If the defect is caused by reasons other than our responsibility.

® If repair or modifications are carried out by anyone other than Kosmek,
or without our approval and confirmation, it will void warranty.

® Other caused by natural disasters or calamities not attributable to
our company.

@ Parts or replacement expenses due to parts consumption and
deterioration.

(Such as rubber, plastic, seal material and some electric components.)

Damages excluding from direct result of a product defect shall be
excluded from the warranty.

High-Power
Series

Pneumatic Series

Hydraulic Series

Valve /Coupler
Hydraulic Unit

Manual Operation
Accessories

Cautions / Others

Installation Notes
(For Hydraulic Series)

Hydraulic Fluid List

Notes on Hydraulic Cylinder
Speed Control Circuit

Notes on Handling

Maintenance/
Insp

Company Profile
Company Profile
Our Products

History

Index

Search by
Alphabetical Order

Sales Offices
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Company Profile

Sales Offices

Sales Offices across the World

Harmony in Innovation

Japan

Overseas Sales

TEL. +81-78-991-5162 FAX.+81-78-991-8787

KOSMEK LTD. 1-5, 2-chome, Murotani, Nishi-ku, Kobe-city, Hyogo, Japan 651-2241

T651-2241 EER#FHAXER2TEI1ESS

USA

KOSMEK (USA) LTD.

TEL. +1-630-241-3465 FAX. +1-630-241-3834

1441 Branding Avenue, Suite 110, Downers Grove, IL 60515 USA

China TEL.+86-21-54253000 FAX.+86-21-54253709

KOSMEK' (CHINA) LTD. 21/F, Orient International Technology Building, No.58, Xiangchen Rd, Pudong Shanghai 200122., P.R.China
FUR(LBHABRAT] FRIE LB R X R 58 S % A ERRAHEAE21F 2 200122

Thailand

Thailand Representative Office

TEL. +66-2-715-3450 FAX. +66-2-715-3453

67 Soi 58, RAMA 9 Rd., Suanluang, Suanluang, Bangkok 10250, Thailand

Taiwan
(Taiwan Exclusive Distributor)

Full Life Trading Co., Ltd.

TEL. +886-2-82261860  FAX. +886-2-82261890

16F-4,No.2, Jian Ba Rd., Zhonghe District, New Taipei City Taiwan 23511

BEEZERAT BEFACHRMEEN\BE 23R 16F-4 (REMHAIRES)

Phiippines @ e TEL.+63-2-310-7286 FAX. +63-2-310-7286

G.E.T. Ing, Phil. Victoria Wave Special Economic Zone Mt. Apo Building, Brgy. 186, North Caloocan City, Metro Manila, Philippines 1427
Europe TEL. +43-463-287587-10 FAX. +43-463-287587-20

(Europe Exclusive Distributor)

KOS-MECH GmbH

Schleppeplatz 2 9020 Klagenfurt Austria

Indonesia
(Indonesia Exclusive Distributor)

P.T PANDU HYDRO PNEUMATICS

TEL. +62-21-5818632 FAX. +62-21-5814857

Ruko Green Garden Blok Z-TI No.51 Rt.005 Rw.008 Kedoya Utara-Kebon Jeruk Jakarta Barat 11520 Indonesia

Sales Offices in Japan

Head Office
Osaka Sales Office
Overseas Sales

TEL.078-991-5115 FAX.078-991-8787
T651-2241 EEBHPEHAREAR2T B1ESS

TEL.048-652-8839 FAX.048-652-8828
Tokyo Sales Office

T331-0815 BERE WML AMET4T 5815

TEL.0566-74-8778 FAX.0566-74-8808
Nagoya Sales Office

T446-0076 BHMRRIHEER2T B 103EH

TEL.092-433-0424 FAX.092-433-0426
Fukuoka Sales Office

T812-0006 ERRERHESX E2H1T B8-10-101




Global Network

® Overseas Affiliates and Sales Offices
@® Distributors

® Europe
=" — — — /" 1
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Harmony in Innovation
@ FOR FURTHER INFORMATION ON UNLISTED SPECIFICATIONS AND SIZES, PLEASE CALL US. JOA-QMA10823
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