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- This instruction manual is for production engineers and maintenance
personnel in charge of operation of this product. When a beginner
uses this product, receive instructions from experienced personnel,
the distributor or our company.

- Before installing, operating or maintaining this equipment, carefully
read this manual and the safety labels attached to the equipment.
Failure to follow these instructions and safety precautions could result
in serious injury, death, or property damage.

- Store this manual near equipment for future reference.

- If any questions related to safety arise about this manual, please
confirm them with the distributor or our company.
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Kitagawa Corporation

T726-8610 LE R MTH 77-1
77-1,Motomachi,Fuchu-shi,Hiroshima,726-8610,Japan
TEL (0847) 40-0561
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Preface
This manual provides detailed information about
how to safely and correctly use the high precision air

chuck.

Before starting to use this chuck, read this manual
carefully and always follow the instructions and
warnings in "Important Safety Precautions" and
"Precautions for Use" at beginning of the manual.
Failure to follow these precautions could result in a

serious accident.

Terms and Symbols Used for Safety Messages
In this manual, precautions for handling that are
considered especially important are classified and
displayed as shown below depending on the
damage of risk including the seriousness of the
harm that could result. Please sufficiently
understand the meanings of these terms and follow

the instructions for safe operation.

& Safety Alert Symbol

The triangle is the safety alert symbol used to alert

you to potential safety hazards that could result in

injury or death.

CORTDIBRFRETFTLEVE RELEGLREERLGASERDR
REBYET

Indicates a hazardous situation which, if you not avoided, will result in
death or serious injury.

CORTDIEEFEEZTLHEVNE, REPEGLEERGAGEHRORE
ERRBFIREMAHYET

Indicates a hazardous situation which, if you not avoided, could result in
death or serious injury.

CORTOIBFRETOLRVNE, BEFEEHEEDEEDORELLD
ATREENHYET

Indicates a hazardous situation which, if you not avoided, could result in
minor or moderate injury.

1
CORTOIEFBRETOLGVE, AREMNHE-RELIY, FandtsE< |
got=Y, BABEBRIIBEEEZA S ENHYFET, !
Indicates instructions which, if not avoided, could result in damage to :
the equipment or a shortened work life. '
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Liability and How to Use this Manual
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This product is suitable for gripping a workpiece on
the lathes or the rotary tables. This product is
equipped with the jaws to clamp the workpiece and
they operate by means of an air cylinder built in the
chuck. For any other applications, please contact
us.

Our company will not assume responsibility for injury,
death, damage, or loss resulting from not following

the instructions in this manual.

There are countless things that cannot or should not
be done, and it is impossible to cover all of them in
this manual.

Therefore, do not perform any actions unless they
are specifically allowed in this manual. If any
questions related to safety arise about operation,
control, inspection and maintenance which are not
specified in this manual, please confirm them with

our company or distributor before performing them.

REEBLVREICDONT

Guarantee and Limitation of Liability

ORI IEMAR 1 ERELFT,
HEREETIANTOMBIEHHSMALEBRE
AL TS BN EELIMIEE M U5 D&
mEFEALERICELASSEH. BT BE 8K
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(FEHERYFET

The guarantee period of this product is 1 year after
delivery.

Use the parts delivered by Kitagawa Corporation for
all the parts including consumable parts. We will not
assume responsibility for injury, death, damage, or
loss caused by usage of parts not manufactured by
Kitagawa Corporation. Additionally, if parts other
than genuine parts manufactured by Kitagawa
Corporation are used, this guarantee will be

completely invalid.
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1. BEPEITFruY

1. Ultra high precision air chuck

1—1. BXRTFE
BRAERIERDLSIZH-TLET,

K

1-1. Type display.

Type display as shown below.

2 C43C 100

BEBRI P Fvy
Ultra precision air chuck

FvyJROE Chuck nominal
80(mm). 4(inch).

diameter
6(inch)

ANO—-7&83 Stroke symbol

048:1.2mm 100:2.5mm

1—2. 18R

1-2. Construction

OQ=F+ 2707
Roading ring

IPZx—KFa-—7
Air feed tube

P |

ke -1

L

| P—

35— O-7+>IE>
Retainer Loading pin
. Foy IBEB
J-5~ 3B 227 Chuck body
IP70-H Grip Foy IPITS
For coolant/ s ( BEs ) Chuck adaerter
air blow

2=k KL>HE
For coolant drain

Seitcning valve(solenoic valve)

IPR—RAIVal1rk
Air hose Joint

LZ
IPKR—R /
Air hose
IN —8 =

I73>s0=-LIW7

Z4
IPXPI>O0-Ld=vb Alir control unit
1LY Filter

V-9 Libricator
L*¥alL—9E7& Regulator pressure gausge

X1 Fig.1



BEMER

@7 IILEZY Loa— RF—I/IL3—
ON—TAIEY

@ F vy BfRILE

@O —T42T)Y

@ AER/INT

| Jies B

YRl IE S (B 5E f
@TIT7arkO—)Laz=vh
= AU100
O FEIEF
1 VH201
@ IL7HR—R(YU—ZUMRLUR)
HEEGNEM
OL7HR—RTa(k
WSRO —PT/AXIL#ETILRPTL/4)
@ /—7 rHEEKR—X

Standard accessories

e Aluminum jaw, Steel jaw
e Loading pin

e Chuck mounting bolt

e Loading ring

e Hex key

e Ol

Special accessory (option)
e Air control unit
Type AU100
e Manual switching valve
Type VH201
e Air hose (for coolant drain)
Out. dia. @6, Inn. dia. ¢4
e Air hose joint
Male Connector (or male elbow PT 1/4)
e Hose for coolant oil
Outer diameter @8, Inner diameter @6

HME 8 NTE @6

e Air feed tube assembly

O@I7I(—KRFa—T7+t>TY

1—3. #E&EHE

JP—RF—

Rear body

1-3. Structural drawing

DxvITS YN
wedge plunsger
JAYIIa—

| .—— Master Jjaw

=l / hyIy=s—
[ Top Jaw
A NAEZ>
AR Stop cock
| | ‘I, n l ‘_
Cover
EAN> 202 MRF—
Piston Front body

K2 Fig.2
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1-4. Parts list

1—4. BRFE

©
00

3 Fig.3



= 1-1 PEER

Table 1-1 Parts list

No Hama HE NG Hamih HE
" | Name of parts Quantity " | Name of parts Quantity
JAVMRT— oYy
! Front body 1 15 O-ring 2
)7 —HRT— oy
2 Rear body 1 16 O-ring 1
EXk> oyvy
8 Piston 1 17 O-ring !
YRR 3— oyvy
4 Master jaw 3 18 O-ring !
=35 1 >
5 | 7hswa- 3 19 |OY¥7 1
Aluminum jaw O-ring
F/8— oy
6 Cover 1 20 O-ring !
AVE AN—EFERILE
! Rubber seal 1 21 Cover fixing bolt 3
DIV TIUTN RANFIEHAL
8 1 22 3
Wedge plunger Hexagon socket set screw
9 38 % 1 1 /&
Stopcock Accessory
F—LTL—k A—T4 JEY
10 1 i ; 1
Name plate Loading pin
1 Fru BRIV 3 or 6 LAY H L
Chuck attaching bolt* Molding ring
15 Ta—mRILE 3 or 6 ZF—)LSa— 3
Jaw attaching bolt or 12 Steel jaw
13 )7 —RT—EfFARILE 3 or 6 FTAILEL 1
Rear body attaching bolt Oil jug
14 RANRFLEHRL . TLUFNURL 1
Hexagon socket set screw T-wrench handle
X. fTE&MTY . X. Accessories.
& 1-2 ;H#E& Table 1-2 Consumption
xn 0
BB ik
No. KPC803C100 KPC43C048 KPC43C100 KPC63C100
Name of parts
oyvy
15 O-ring AS568-35 2A AS568-41 2A AS568-41 2A AS568-44 2A
oyvy
16 O-ring AS568-19 2A AS568-19 2A AS568-19 2A AS568-19 2A
oyvy
17 O-ring AS568-24 2A AS568-28 2A AS568-28 2A AS568-28 2A
oyvy
18 O-ring AS568-15 2A AS568-15 2A AS568-15 2A AS568-15 2A
oyvy
19 O-ring AS568-11 2A AS568-11 2A AS568-11 2A AS568-11 2A
O~
20 grjln/gb S9 AS568-12 2A AS568-12 2A AS568-12 2A




2. A EEIZBRHAHAEEZEEIE  Important Safety Precautions

REICHEHIEBEEEFHELL T HICH>TEWNWTWMEZEZWNI L, SFPo TSN E
EEEDHTHYFET . CHEADHTITD T BFRATEEL,

Important safety precautions are summarized below. Please read this section before first
starting to use this product.

. CORROEEEEETOANE, R PESLLEALA S EH
A R DEEELHVET,

DANGER Failure to follow the safety precautions below will result in
serious injury or death.

FrvIRIT I4—FFa—T DT, RiIR, il ZWEFIIT, BT EREYS
&
Turn off power during a chuck / an air feed tube installation, inspection,

and exchange. N
IR TF 1o o HEEEL . ) — EORR THToEn
® A %;‘:—\;;i’l.éf'lf A2 For All Users
A prAY G PR A o
- The chuck may start rotation suddenly, Wain power supoly ?@ '

and a part of the body or clothing may be OOI:,\,F e

caught. N .
fie B

OFF Lathe

(0 0 Q 5

. BT
)ﬁ R(K7) £ L TAE KL EERRE B BB,

Be sure to close the cover to prevent workpiece from flying out.

Close door before rotating spindle. FTRTOHA~ |
[Ciahi=t), THEHIRET HIENHY
ek,
-If the door is not closed, you may touch
the rotating chuck or the workpiece may

fly out, which is very dangerous. (In
general, the safety interlock function L e oy

which allows rotation only when the door
is the manual mode or the test mode)




A REIZBRHDIEEZESIE  Important Safety Precautions

. CORROEEEEETOANE, R PESLLEALA S EH
- oRR DEEELHVET,

‘ - DANGER Failure to follow the safety precautions below will result in

serious injury or death.

-, IHEPOREHLARVEL, RN IED, F-EE 2 TXEFTHE,
);\ When the protrusion of the workpiece is long, support it

with the steady rest or center. TRTDHAN
@ EZHLARWEIEMODLin For All Users

AfEEL . THEYORBEEE
yjen | 38
-If the protrusion is long, the tip of
the workpiece can turn and the
workpiece fly out.

nHA
Tailstock

FryrOEERER. FERROEREEBA TRELHL,

Do not exceed recommended speed of chuck.

® Fru PIEMNRELER, ForAll Users

-Danger by flying off of chuck or
workpiece.




A REIZBRHDIEEZESIE  Important Safety Precautions

R CORTDIBFRRETFOLRNE, R VPEGLEERGTASEK
A &R DRELLYET

‘ - DANGER Failure to follow the safety precautions below will result in
serious injury or death.

RILMERBTREFNITRERTHIE FLIDTFRLIZY, XKETEDLARILE
HBHEL ., Fru P TEMAREBLERR . RILMIF vy V(B OLDOZEMEH
L. Zh SN ORIILMIFERLENE,

Be sure to tighten the bolts at the specified torque listed in table. If the
torque is insufficient or excessive, the bolt will break, which is
dangerous as the chuck or workpiece will fly out. Use the bolts attached

to the chuck, and do not use bolts other than these. FRTOEA |
For All Users

@ MFTARBMLFRLIY., MFMLIATEL
=Y. FIEBREZERILEABEL ., Fry

IR RELTRIR, NENFRILEDIRENLY
@ RILEEREDITITHEEL. WD RE R Specified torque for
#EET DM, FryvINEELENKSIC socket head cap screw
EYiEHET D E, RAEVRILEEFE LAY R AR ALY
ii"’ﬁ%?ét; ff\%&){q—("'ﬁ(:q‘:%}%%ﬁﬁ Bolt size Tightening torque
BLTRIE, M5 4.9 N'm
o NJEO)/‘K%%Z/ﬁd‘ld:f)id)fﬁ&)ﬁlﬁﬁf M6 7.8 N*m
T, ERDOFEDITIE. MILIVEBEDHES
TEZERADE,

- If the torque is insufficient or excessive, the
bolt will break, which is dangerous as the

chuck or workpiece will fly out. FE LT

- Fix the spindle or the chuck when you Tientening torave T F= 127 (N)
: : T= FxL (K13 k&f)
tighten bolts. Your hand could slip and get = 127%0.1

- . , . - 12/7(N-m)
injury when you workpiece without fixing

the spindle. ‘
€
* You cannot control the torque by a hex key. )
You must use a torque wrench for torque

control.

FEATRILO S RV E DT BB AIDE—AMDOIET . TAFR) I XTESLJTRS
nxvd,

- Tightening torque is moment of force when you tighten a bolt. Tightening torque= F X L.

10



A REIZBRHDIEEZESIE  Important Safety Precautions

R CORTDIBFRRETFOLRNE, R VPEGLEERGTASEK
A &R DRELLYET
‘ - DANGER Failure to follow the safety precautions below will result in
serious injury or death.

BELGLEE, BICHEIET AL,

Even if the power supply is turned off, clamping should be .

done as in normal conditions. TATOEA
va—— For All U '
® HE-EERICTHYEIEET s

HEINER-BLET D&,

-1t struck by lightning or a power
failure occurs, route the wire and
pipe to the workpiece clamping
side.

EE.BFEICKVIBELE

EEAIN

TO CLAMPING
SIDE

l

O e

\/
/N

N0

TRmOTRELER Homine B )

Gripping workpiece may be ”_ ﬁ /M >< N\ ]
discharged by lightning or INTERRUPT ION {52 B8, T

interruption. IN l EXH

FryoEEEREEHRA FOREELTIIESAL,

Never operate switching valve and solenoid valve

>
)’
during spindle rotation. TRTOAAN
? @jtﬂ}@# For All Users

Manual switching valve

O

(e]e)

A

o2 0

EERH IR S EBIEL-THEMARBL TRIR,
%m# Danger by discharges of clamped workpiece during
Solenoid valve spindle rotaion.

> & BKXZE 0.7MPa

)
);\ Maximum air pressure: 0.7MPa

FyvIDIEL T, Fryoo

TRTOAEA
For All Users 1
TEYILREL TR

Danger by discharges of chuck or workpiece
in case of damaging of chuck.

MAX 0.7MPa

11



A REIZBRHDIEEZESIE  Important Safety Precautions

MIICHEEShDBENITHDENIICEYBBA—D—F - XERAELREL.
MIATDEGRBANH TS LERETHL,

Determine the gripping force required for processing by the machine
tool manufacturer or user, and check that the required

gripping force is provided before processing.
@ BENNTELTWSEITEMMARELTRER, For All Users

- If the gripping force is insufficient, this is dangerous as the workpiece will fly out.

FTRTDOAAN |
For All Users

WNIUr—4A—DREEHEERDOIE,

Always fill lubricator with oil up to level.

WARLEL, BIENMNMETL

THEMDRELER i —

Danger by discharge of

warkpiece related with lBESN-EBBE

lowering gripping force ,\I/1A>< ERYT DL

caused by rust. r\!AI N USE RECCOMMENDED
OlL.

REEERNTERT 5L, (P-27 1)
Be sure to use the chuck at the gripping range. -
(Refer to page 27) TATOAA
e ST dE 1 o py—— For All Users
@ FHENTERTLHE FruIhBEL, Da—OITEYMARML TR,
*If exceeded the gripping range, scattering the chuck jaw or workpiece and resulting in
danger.

12



A REIZBRHDIEEZESIE  Important Safety Precautions

THEMERET DR, FELSERNESIZTHIE,

When gripping workpiece, make sure your hand is out of gripping area.

FTRTDOAAN i
For All Users

@ FHROWROLIMDER.,
-Danger of finger broken or cut.

Frvy. Va—. TEU~NEREMZALNIE,

) Never hammer chuck, jaws or gripped workpiece. FTRTOAA
For All Users

@ FryUMEIELT, FrysvT
M
REILERR,
-Danger by flying off of chuck or
workpiece in case of damaging of
chuck.

THEPEIBELGEVTF vy ZEELENE,

Do not operate the chuck without gripping the workpiece.

@ EDAICKYDI—DBFYIIRELYETTNER. For All Users

-Danger to jaw flying off due to centrifugal force

RATBEELEE,

Do not attempt to modify chuck.

@ FyyINMHIET S TTHL F For All Users

TP O TIEMARENT 57BN
HhY. Bk,
-Danger by flying off of chuck or

workpiece in case of damaging of
chuck.

13



A REIZBRHDIEEZESIE  Important Safety Precautions

f— =

BimIMEEICTICE !

Do not forget to grease chuck! TRTHOAA
For All Users

® RHAFRIFIEENIMETL
TEYMHRELER

+ Danger by discharge of workpiece

related with lowering gripping force

coused by unsufficient lubrication.

RHRFICEERZYY. RTHEED
HRHEERAT L,

Turn off power before adding oil.

Supply adequate oil.

T A—IVE R EYERATREL TR RSEL,
Do not operate the machine after drinking alcohol or taking medication.

FTRTOAA |
@ FIETHDIETORIEELTIBEEIR, | / For All Users

-Dangerous since these lead to operation
mistakes and misjudgment.

PL3—-1L Medication
Alcohol

FRORIIME, 5oV POTVIRECE M RER AL TREL TRALELY,

Do not operate the machine wearing gloves, a necktie, and other loose

clothing or jewelry. FRTOHA~
For All Users

@ HHICEZTAENEIR

- Dangerous since it will be caught.

14



A REIZBRHDIEEZESIE  Important Safety Precautions

pressure: 0.3MPa).

H—5MBEKRKEHN 0.3MPa (T77O—F{KEH 0.3MPa)

Coolant maximum pressure: 0.3MPa (Air-blow maximum TATOHA
For All Users

@ O—37)—Jaq A AL,
THEYMHREL TRIR,
- Danger by discharge of workpiece
In case of damaging of rotary joint.

0.3MPa

MAX 1

©

I

BJJ_'EL

CORTOIBERZTOHENE, FRALSHE-RIRLIZY, Fadt

FH /S EozY, AOBRBIREBEEEASEABYFET,

| NOTICE Indicates instructions which, if not avoided, could result in
damage to the equipment or a shortened work life.

SBREICEARANMFLEDRIOERICRYNT L,

Remove set screws when you disassemble the chuck. FRTDTAN
For All Users

O HEFRIFTRAEZOI—ZMY S

RARPIEHR/L

FIZEY, kORI IV(FERAREVI—FME

(2. Sa—BfRILE R DA AEL Y X

3X8. 3=®

Hexagon socket set screws

cZhTh 1 BBYETERSICHE |
m5Cé&,
* During disassembly and cleaning,

N

M3x8. 3pcs.)

JASIIa—

i

/ Master Jjaw

completely remove set screws (located
on each master jaw) from upper jaw
mounting bolt holes with hexagonal
bar wrench before removing master 1

-
L

jaws.

\ Ya—BRIERLE

Jaw mounting bolt

15



| 3. BUEAEIZSDONT

3. Mounting

3—1 F v I XREKDES

U+ FIE

D EERIHITHEBOEIERZY>TLES
LYo

@ REVERNIZF¥YYITRETZERYF(+
TLEEL,

@ FrY¥YvIRMARILEIT, KPCFrvs %
BUYFIFTLEELY,

@ F4nLS5I2, REVFILEFTEL., 4

BB LUVEENN00LUT THEIZ L&
BLTLIEESLY,

3-1 Chuck mounting

Installing procedures

1.

2.
3.

4.

Before start of work, be sure to turn off the main
power of the machine.

Install chuck adapter to lathe spindle.

Install KPC chuck to lathe spindle with chuck
mounting bolts.

As shown in Fig. 2, rotate the spindle by hand to
check that the run-out of the chuck is 0.01 or less

—

)
O
N
\r

Spigot dia.

F v IDERE
~ Chuck

AN

—

AL
Spindle

Lo

w IOPIT TS

Foy TBNARIS
Chuck mounting bolt

Chuck adapter

4 Fig.4

@F vy IEFHRIL FIHED FILY THED
fHFTEEL,

e Always tighten the chuck mounting bolts at the
specified torque.

@ F vy I T B TEADTEIEP-26 DF vy
TATATERESROIL,

O F vy I T B TRIREVRILEIRWAIE
DL .WREREMITHE,

@ F vy ITZTADRNIEIMIEEICERS
T 518, Fyyo7F TA0iHERN -
A20—ZENILX 001mm LLTFIZT BT,

O F vy ITETADF vy BRfTiRES &
VAoO—EZOMIIL, BRATHEmRICEREL
THOINITAIETHREIRLTS,

° dimension table

Refer to chuck adapter

described on page 26.

e Process the engagement diameter of the chuck
adapter after measuring the actual spindle.

e Run-out of the chuck adapter directly affects the
process precision. The end surface run-out of
the chuck adapter, spigot joint diameter run-out
must be 0.01 mm or less.

e The precision of the processing of the chuck

attachment end surface of the chuck adapter

and the spigot joint diameter can be raised by
processing them after mounting to the installed
machine.



AZE =

/N\CAUTION

HAERHEEDRERALTEYEY .
O —FUrECHERANZEE
HmYs LTS,

@/ - J—3UFTIHERAD
BRI EOFEIFEATEET,

Hﬂ:t%\

KPC
| I

When shipped, the plug will be pushed in.
® \When using coolant oil, remove the plug.

® Replace plug when not using coolant.

3—2 IT774—KRFa—TDEft
OLITDOFIEIIKPCER - [IKPCFRITT7 74—
FF1—T OB FIEERLET TR UMD
KDIT7 I —FFa1—TEETNFTIh DAL
EFERRGRBAEESRBL TS,

R4+ FIE

D EEFIZDLITHEBOEERZT TS
LYo

@ REVRILIZKPCFvyoZEYFI+TL
=&y,

@ REVRNLIZYTF—FERYMIF TS
LY

@ ITT7I4—KFa—TD/vIE (25
5L TLIESLY,

® I7I4—KF1—T%REVRILAICHE
AL, TV TH#H->TFTRILEAST
T I4—RFa1—TEIHDRLEF VI
IZRLCRAATLESWN, (RLADEEIET
B ETHGEDMIFRLTESUL B
BORREGYET)

® JVyTIEHRILNERD VTF—FET
DT D/ IE RO EIEERIZ TS
=&, S IE R EREH AT
I7I4—KFa—TDORYIEHELET,
ZFD®%.BEJ)YTIEHRILNERHEDT
{FZ&Ly,

@ BE5D &SI, REVRILEFETEL, R
J—TJRRIFEDIRNAMN 012 LT THAIEE
AL TZE0,

Hemn &Sz, RY—T DAY IEHEERIT
TLEEELY,
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3-2 Air feed tube mounting

e The installation procedure described below is for
the KPCE or KPCF type air feed tube. For the air
feed tubes of other types, refer to the Delivery
Specification or the instruction manual supplied
respectively

Installing procedures

1. Before start of work, be sure to turn off the main
power of the machine.

. Install KPC chuck to lathe spindle.

. Install the retainer to lathe spindle.

. Remove 2 knock pins on the air feed tube.

a A W DN

. Insert the air feed tube into the spindle and drive
the screw on the end of the air feed tube into the
chuck while holding the grip and turning it by
hand. (Do not tighten the screw using tools. The
screw may be damaged.)

6. Loosen the grip lock bolt and align the knock pin
holes on the retainer and on the grip. Tighten the
two knock pins to lock the air feed tube. Then,
retighten the grip lock bolt.

7. As shown in Fig. 3, rotate the spindle by hand to

check that the run-out at the back end of the

sleeve is 0.12 or less.

8. Prepare the support for sleeve as shown in Fig. 4.




/v JERRN
Hole for Knock-pin
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Clearance MAX 9.1
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OLREZA 600mm LLEDIFE. 5D LSRN
EDHEFZITEHIE, TRNIEHFRFEVLEREIZL
YIT7I4—FFa—T DHEEBLBNALHY . F
PUOADIT RGN E SN, TEMAREL
fElR,

OR)—JDEYIEHIIR6DLSIZ[EREERITH
ERINEETRY—T#EEBEL-HEE. T
T I4—RFa—T DFEE(FE0HEEBE. Fry
IADITRIEINER SN, TEMHSREBLE
(538

OI7 I —KFa1a—TADEREIIHERMD—
AEAWN, T7 I —FFa—TIZHh—RDOBIF A
BHINSENKSIZTEIE, HETERELY., R
— QBT ALY LI-FFERERSESET
T I4—RFa1—T DfEEFEOWIBEBE. Fry
IADITRIEIER SN, TEVMHDREBLE
(538

e When LR length is 600 mm or more, prepare the

steady rest as shown in Fig. 3. If the steady rest
is not prepared, a feed tube may be damaged by
vibration. This is dangerous as the workpiece
will fly out.

e Ensure a clearance for the sleeve lock as shown

in Fig. 4. If the sleeve is fixed directly with bolts,
etc., the air feed tube gets seized or damaged,
and air supply to the chuck is interrupted,
causing the workpiece to fly out.

Use a hose made of soft material for piping to
the air feed tube so that bending stress of the
hose is not applied to the air feed tube. If a steel
pipe is used for piping, or if the air feed tube is
turned with bending stress of the hose applied,
the tube gets seized or damaged, and air supply
to the chuck is interrupted, causing the
workpiece to fly out.

O /—SUNEEATAESIEV—FU ML UETME @®When you use coolant, pipe a coolant drain

FITREL. EEADIDSHELNESIIZLTLEESLY,
J—SURRLUICEEE L o1, BEES M
YT HERNDODERRELYET,
OAR—FFEIEBR—MI7EHIELI-IR,. =7
HIBR—LDRBIZHRTON27FFD 1KY T
THRNETHAHETEIHYEL A,
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downward, and keep back pressure from being
applied. It will become a cause of a leak, if a
coolant drain is not piped or back pressure is
applied.

eWhen air is supplied to the ports A and B, the

air leaks from the two @1 holes beside the air
supply port, but it is not faulty.



4. BiEAE

4. Operation

COIT7Fry I BRZUHE| (P, AL FMI)ES
CIZHFHIRIZER SN -3 D T, - THRRICRHEE
LDRENESTFELTTFSELY,

4—1. FyvODEEILZT 7 rA—)LNILIT TITE

L) 0.08~0.7MPa® &R THERL TS,

4—2. EEAHIZDNT

@ F vy I%# 0.08MPa DEHNTAL—XIZ{EH

Zthe . BEEREAHIX 0.7MPa TY , FAZE
EXMIYOME. AE. BEREE. t1YAH
B EYEFICKYBEEFEZRETILEN

This air chuck is designed for ultra-precision cutting
(mediate and finish machining) and grinding.
Therefore, never attempt to clamp the workpiece for
a different use.

4-1. To operate the chuck, use the air control valve
within 0.08-0.7 MPa of range.

4-2 Air Pressure
e The chuck starts a smooth clamping with
approx. 0.08 MPa of pressure and maximum
clamping pressure is 0.7 MPa. An adequate air
pressure is required in accordance with the

HYEY,

workpiece's material, thickness, cutting depth,
and feed volume.

MIMIZIEL-BIEZEE (5%) Adequate air pressure according to the workpiece (reference)

EﬂE MPa 0 0;1 0.2 0.3 0.4 0.5 0.6 0.7 Alr pressure MPa
BY%0. S FONADED. X In case thin thickness workplece of 0.8mm
B EET0.01 2mmS0.05Smmd or less. or delicate work from 0.012 to
Wt HINT T SRe 0.05 thickness Is precisely finlshed.
AFSTMEEONEDERT. 0.025mm In case the workplece of 3 mm thickness
150.125mmtt LT E33ME Is finished from 0.025 mm to 0.125 mm.
EyFom v, e —>=>a% In case a small pltch gear and fine
FeyIUTHHMTEI NS serration face are clamped to finlish.
WBOR WTHTO. 1 20mHS In case general solid workpiece Is
0.25mmOt I NTEI SIS finlshed from 0.12 mm to 0.25 mm.
EyFOR\ Y-, B2 —==228% In case a large pitch gear and rough
FeyIUTHETEISRE serration face are clamped to finish.
EEQBAT. Xi30.25mmbs _ In case a rough machining and a semi-
0.76mmDtE HIMT #ISME finish machining from 0.25 mm to

0.76 mm.

L N/ITSSTHIT. RUMIT In case the grinding. drilling or milling

EGBIEZEER, EYRECEEEE, MIYOMEOCHREIZLoTH>TEET o TLREOHIERFSELLTERALTTEL,

Note) Understand that the adequate air pressure varies in accordance with the feed speed, spindle speed, weight of jaws, and the

workpiece's property or shape. Therefore, refer to the above values as references.

OMIBIZEBLPTLED, XITHEHD 0.8mm

LUTD. BHOTESMNNIYERIET D5,

A)INITYDIBEBEILTESLITRZATTSLY,
B)Ua— I TERETEERERLIZA DML
TTFEW, (Ca—DEFOESE T, )

| FREEICSEELTTFS,

@®In case the workpiece is liable to be deformed
during machining or an extremely soft workpiece
of 0.8 mm thickness is clamped, the following
should be observed.

A) Make the clamping diameter of workpiece as
uniform as possible.

B) Form the jaw like the clamping diameter as
much as possible.



i C)EEIE. MIFICMIMERET HICRDT
i DER/NEHEL. FHIZHIY KA 0.005 Hi5 0.025
: DEIGEREEMIET HHEE. MIYWHRFT
L EMHULEBEOEEELTFAL,

| D) FavlIckBEMERICOLCT B AIT/AR
L OTa—GEER)EHEALTTSL,

| @T—ILRAMYEFERALENMES . THEYDSa—
L EYDF A= NV TBFIBEED 16U
L L ERZEELCRHCEFRNTTEL,

ONEIEETOEERIERFIZE. FZDNIZLDHIE
BADORONEELET, ChiF, D3—DFS,
ES. ITEYOMIR. EEICF>TREKERYFE

T, Ca-—DFRELGHDERYESFICLYRE
DEFDHIENTEFTY, AR (P-26) (X DH1FE
Da—DEEBEARVHRESEICLEEEZEDD
BLENBHYET .

4-3 #RAIZDOLNT
IT7FvIRE~ADIEH

@iFRIEIARENBDHBOLVITEVET,

QBT DREABEDENELHELTzHE. D
FIREZIHODEMLTT S, SEMELEA LD
—DRAFAFE#ZYIRL., YR 3—DEY LY EER
NEATTHBETEHLTTEL, ZOHTHR
CEREL. TBYROHTTIL,

O EHIEEMEREHERTEIV, BEMFEM
DS E B ICHEX TSV, X, FEEF
FRLEERICENAET,

#EmB SWO A4 AJL 220
A—h— KEV—TFTATRM

C) Apply the minimum pressure required to clamp
the workpiece during machining. Especially, if
the precise machining of cutting allowance from
0.005 to 0.025 is done, apply low pressure so
the workpiece won't turn with your hand.

D) To avoid deformation by the chuck, use a
(pi)-type jaw (option).

®If the tail stock is not used, set the overhang
volume less than 1.5 times the clamping
diameter at the jaw side of the workpiece, and
never attempt to increase the air pressure
excessively.

A DANGER

@ During high-speed rotation with the outer
diameter clamped, the clamping force
decreases by centrifugal force. This depends
upon the jaw's height and weight and the
workpiece's height and shape. Hence, to avoid
the decrease of clamping force, remove any
unnecessary parts of the jaw, Also, to increase
the air pressure, refer to the clamping force
decrease curve of the standard jaw in the
attached table on page 26.

4-3 Oil Supply
Oil Supply of Air Chuck

@ Fill with oil through the supply port located on
the outer periphery of the chuck.
Before filling with oil, clean the supply port
thread and its surroundings. Repeatedly open
and close the jaw during the supply process
and fill with oil until the surroundings of the
master jaw ooze with lubrication oil. Afterward,
clean the cap before replacing it on the port.
Use the attached oil. Alternatively, you can
also use the following oil:
¢ Name: SWO Way Oil 220
e Maker: Taiyo CIS Co., Ltd.

ANE X

O F vy IERSATHERT HI5E(E. 50 FEEITE
BMLUTTEL. KBEDOUIERE—#EIFERTS
Fa. XIFV—FUMEFOBZEIX 1B 1E%T
SEHRLTTELY,

/N\CAUTION

Never operate the chuck without oil, lubricate once
every 50 hours, if watersoluble coolant oil is used
or the system is the coolant oil type, be sure to
lubricate with oil once every day.
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5. iRiEER

5. Tralil run

QL7 F R EAMKMBELET ., CHIEXABD
BESBOE)

O@I7a bA— LAY DIIL T Tr—R(ZEA—E Vil
1 FEEAM(ISOVGI2HLU M) F. IBETRERD LRE
TANTTEW, #HEICTIARBALGNESISE
BELTTSLY,

OLX1L—3%EBILTEANEHRRICLERSEET  E
HETDIEE A 0.15~0.2MPalZti~1=&Z AT, Y
RTAOFUT (@KU FEON-OFFF %) %417
T BERICEMET SR T I,

OILT)r—3 EED=_—KILEZERLTH A M—L
DFETRABETEVET, BEHOBTEE. Fv
VIBF2~3 EIC—EREENELTT,

O HFABNURILERLTEESH 0.6MPaET LR
S BBOIT7RNOEEEFIVILET,

@ fiE 1% E EhEIEE %% 100~200min-1 THERERSE (1 4
LB IEREEREE EIFET, EERiRESAH D
&, FrvIT7ETERV)T—FTDIRN(R4E LV
H5)ZBERBRTIBLENHYET,

@ LD FIETHICEENZITNIEERLTTSELY,

e Lubricate the air chuck with oil. (For the lubrication

oil, refer to Oil Supply.)

e Supply turbine oil (ISO VG32 or equivalent) up to

the upper extreme end of the indication label of
the lubricator of the air control unit. Pay attention
not to mix with dust while filling.

e To raise the pressure gradually, turn the regulator.

Then, inch the change-over valve (make short,
quick on/off turns with the change-over valve)
where the pressure gauge is pointed to 0.15-0.2
MPa to check whether the system is operating
correctly.

e Turn the needle located on the upper lubricator to

adjust the drip of the slight dome. A drip every two
or three chuck clamp/unclamps is adequate.

e Increase the air pressure to 0.6 MPa by turning

the pressure adjusting handle to check air
leakage or failure of the components.

e Rotate the lathe spindle at 100 to 200 min~ for

one minute and gradually raise revolutions. If
vibration occurs during revolution, recheck the
run-out of the adapter and retainer (Refer to Fig. 2
and Fig. 3).

e In the above procedures, if an abnormal condition

is not found, operate your chuck.

6. FRLDIE

6. Operation precautions

AZE =

OFEZEFEIT7FruIIL. BREMINBEMNT
T Da—  MIPOEIKRWICZIE, TAYITF—o
FMRSGEERAEDFEFLL., FRELIRET
EEELTTSLY,

O F ¥ U IRIK, Oa— MIMEE/N\UI—FTIK
CLIFBERUBBEZIBVET O THEXIZLEL
TTELY,

OEKZEEIL. 0.7MPaZBZHWESEFELTTS
LY,

OFEATMENZEETHIMN. X IWLITVTr—E2D
HEHENESULHEINERELTTSULY,

O ERIFH LD LGS (XMIMERYIIL.
I7RZEILEHTTFEL,

/N\CAUTION

e Your ultra-high precision air chuck is designed

e Never attempt to hammer the chuck body, jaw,

e Never exceed the maximum air pressure of 0.7

e Check to see whether the air pressure is

e If the machine is stopped for a long period of

for the purpose of achieving high accuracy
machining. To handle the jaw and the
workpiece, pay attention so that the block gauge
is handled correctly, and maintain a clean
workpiece environment.

workpiece, and so on because it will damage
the accuracy and performance of the chuck.

MPa.

adequate during operation and that the
lubricator oil is kept at more than half volume.

time, remove the workpiece and stop the air
source.
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7. JI2hoa—mR

7. Soft jaw forming

7-1 o3—@ T

Ok 7 DEFED UM PITIZEKIHELD,

@ ER R ILNEIRIER LY THED (T T &L,

@ a—DEYLEFNETZE LT HHIT. Fryozm
ERSHEALTH 15 BAREET AN —REF vy
59 %, CDBEZEEF 0.6MPabLTTFEL, FD
% B\EMLYTERHEAFEITOTTSLY,

7-2 NFEEO R FIE (FA)
OLEEEFEARAEAICEYFLTTEL. (FRAEEE
AIESEOE)
@ a—%RHE. BEFVRERAEOO—T(JE
Y(HE®REEYNT S
ORIZTI—%FMAH. O—TFT1UTEVHERELK
RETHHEIYLET
oEADVIENRET Y- TEMRAEEL
U#9 0.05mm K=<
oEHZFVWILIEY - TEYMZRRBLERITH
i
QIBEEELTEDI—F—I2£5 0.25mm FEED X
AZZEMFIFTTFED. THEYOETHEITR/NIEE
B, HEFHEIFELTTEL
@ a—FHEO—TATEVESL., U1, NV
EWMYBRLTTEL
OFAIF 1 RINESWA—T AT EVEIBELTH
RREIY LT TS

| O—FAU BV TRBLESS . 2RO TEYIE

| BESEO—T AUV E VBB E S OGNS, IR
| NDKEABESI—DIERD DT T T BT
| ERBYET ., THEMERELEEDBYZEARL
| Ca—DBEHYSBRNMFEE. Ca—RHOLYED
| TS BEST— RO EHIYETICEES
| BOLET
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7-1 Jaw mounting

@® Remove the swarf and dust to clean each
mounting face.

@ Tighten the mounting bolts with the
recommended torque.

@ To seat the jaw securely and allow it to move
smoothly, clamp the test piece with air pressure
of 0.6 MPa for 15 times without turning the
chuck. After that, retighten the jaw with the
regular torque.

7-2 Forming Procedure of Outer Diameter Clamping

(Fig. A)

@ Set the air pressure to the service pressure.
(For the service pressure, refer to the previous
item.)

@® Open the jaw before setting a max. loading pin
(attached parts) in which it can clamp.

@ Close the jaw and form its jaw with the loading
pin clamped.

e Slightly irregular closed center workpiece:
Form the jaw with a large size
approximately 0.05 mm larger than the
workpiece's max. diameter.

e Irregular workpiece:

Form the jaw with the same diameter as the
workpiece's max. diameter.

@ Provide the relief radius of approx. 0.25 mm at
the corner between the clamp face and touch
face. Minimize the touch face, and the rest face
should be machined as the untouch face.

@ Open the jaw to remove the loading pin and
remove the swarf and burr.

@ To re-form the jaw, clamp with the next smaller
loading pin size.

When forming the jaw by using the loading pin,
there is a possibility that the taper of the jaw will
vary slightly depending on the increase of
clamping force because of the relationship of
heights between an actual workpiece clamping
part and the loading pin clamping part.

Check the touch with the workpiece clamped. If
the back touch is slightly stronger, it is
recommended to taper the jaw so that the touch of
the tip jaw becomes slightly stronger.



7-3 AEFIEED R FIE(KBEHLURC)
OEEZFEAEAITEYITTFEL, FERAZEEE

HIRSRNE)
O U —%RE. IBERELR/NMEDOO—T (2 JE
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@ a—%EHEO—TAUJEVERNL. BUDI—
FZRCERETSI—NAICO—T42TU2T (4
BR)ZEBAL:Z D —2RAZINELET

OO —T A )T EIBELIRETREHIVE
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7.3 Forming Procedures of Inner Diameter
Clamping (Fig. B and Fig. C)

@ Set the air pressure to the service pressure.
(For the service pressure, refer to the previous
item.)

@ Open the jaw and set a clampable minimum
diameter loading pin (attached parts).

@ Then, close the jaw to clamp the loading pin and
cut the periphery of the jaw up to 1.2 mm from
the chuck surface in the same diameter as an
inner diameter of the loading ring.

@® Open the jaw to remove the loading pin. Set the
loading ring (attached parts) on the jaw
periphery with the jaw closed again before
clamping it by opening the jaw.

@® Form the jaw with the loading ring clamped.

e Regular workpiece:
Form the jaw with a small size of approx.
0.05 mm smaller than the workpiece's max.
inner diameter.

e Irregular workpiece:
Form the jaw with the same diameter as the
workpiece's max. inner diameter.

@ Provide a relief angle of approx. 0.25 mm at the
corner between the clamp face and the touch
face.

Minimize the touch face, and the rest face should
be machined as the untouch face.

@ Close the jaw to remove the loading ring and
remove the swarf and burr.

@® To re-form the jaw, clamp a minimum loading pin
to cut the jaw’ s outer diameter slightly, only
re-forming the volume.

Fvy IRB
Chuck surface

=5CH
Touch face

X A Fig. A
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8. {48 1 L[EEnEE DRI R 8 . Relationship between gripping

force and rotation speed

12 KCP63C(aluminum jaw)
— 1 1
8 KPC63C(steel jaw)
; 10 \i\ ’ KPC43:C(a [ umilnum Javy) TAASa—IE. AFA—H DR R TS
“ g N\ Y\ KPC43Cisteel jaw) S—HIBEF vy oS IR 2O
~ 00 — HERETE{E
z< o ~ \ .
V= \\\ Theoretical calculated values when
E 3 \\\\ aligning the jaw’s rear edge to the
— 4 —— = » chuck outer periphery with the
%(LD s SN \\ master jaw positioned at the center
i e of stroke.
KPCBO3C(steel Jjaw) —~ T
KPC80|3C( al urlni num Jlaw)
0 1000 2000 3000 4000 5000 6000
OfFEERE(min~')
Speed
7 Fig. 7
9. FyvITHETaTiE®R 9. Chuck adapter dimension table
s|%
D
6.3
- 6-Fx3
E Fvy JBNE. 2080 6®E (KPCB803CE3®8R)
BIRNO.O1UT 6-F %3

The dostortion of chuck mounting face

and spigot part should be within 0.01mm. 6-equispaced(KPC803C:3-eaquipartition)

8 Fig.8
2t SIZE PA 002 oB ¢C 0.1 D 05 E F
Type 0 0
KPC803C 3.14” 60 80 70 2.5 15 M5
KPC43C 4 82.55 100 88.9 2.5 20 M5
KPC63C 6" 124.97 150 135.8 2.5 20 M6

) Fev I T AT REET IR EFE R TF vy Rt TEE L LTS,
NOTE) Mount the chuck adapter on the machine before finishing the chuck mounting face.

26



10. FRERPEIT7FrvIDLHRR

10. Specifications of KPC ultra high
precision air chuck table

X
Chuck type

KPC803C100

KPC43C048

KPC43C100

KPC63C100

BYR LG P

0.0025

0.0025

0.0025

0.0025

Repeatability hkia EP

0.0013

0.0013

0.0013

0.0013

CLASS
mm EP1

0.0010

0.0010

0.0010

0.0010

EXroRO—%
Piston stroke mm

7.1

3.5

7.2

7.2

T3—ArO—H(ER)
Jaw stroke (diameter)
mm

2.5

1.2

2.5

2.5

SRR
Out. dia.

EiEEH :
clamping

3~135

Clamping

range(mm) REEEE

Inn. dia.
clamping

6 ~ 149

ERARHHIEEN

(ZEH 0.7MPa)

Max, static gripping force
(Air pressure 0.7MPa)
kN

4.3

7.6

7.6

11.6

HEEEEEmEE
(BETILZD3—)

Max, permissible speed
(standard aluminum jaw)
min-t

6000

6000

6000

4000

BEEEET7ILIVI—H)
Mass
(with standard aluminum jaw)

kg

1.7

2.7

2.7

6.0

B EE— A
(BE7ILZDa—1f)

Moment of intertia

(with standard aluminum jaw)
Kg-m?

0.001

0.003

0.003

0.016

RERE/MFERERE
Storing temperature/
Operate temperature

-20~+50 £
-10~+40 £

-20~+50 &
-10~+40 £

/

-20~+50 £
-10~+40 £

/

-20~+50 £/
-10~+40 &
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11. RFRR

11. Maintenance and Inspection

11—1. EH AR

- DK ELEALE. #RIREITOTESLY,
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HETRIERL TS,
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s DGR EICIEFERIZIOBANO—SEIZ (8
MEDYEITIE27 AIZ1E L L) 2 EEREIT-T
(&L,

11—2. 9@

SEFIE

UTOSBEIELP-6, 76 TSBLEN D5
<FEELY,

OELRNLITEBO EERET > TS,

Q@ITFTI4—RFa—TE#MYNLTLESLY,

@Ta—mMARILN12]E#E S, 7ILZDa—[5]ER
AT IEHRL[14)EBRY S LTSN, (P-155
1)

@HN—[6]ZEmYSL TSN,

OF ¥y IBFRILMN11IEESD . Fruv o752 TEMD
Fov IR EEZRYNL TS,

®UT7—RT—EFRILE13)EEDH . YT —RT—
[2]Z#ERY S L TLIZELY,

Doz TZo0v[8]lEERMN3]EF vy tE A
mYsLTZElY,

@I RATI—[4)EmMY S LTSN,

OBMILIFT)—RE+HER/LENDG, 5
DFIETITo>TLESLY,

OF ¥y IE MBI BRI B EP-16M5DI3. Y
FAEIZDODNTIESIELTIESLY,

oy dapt]

CBEERYMFITRIX, AV MNRT
2TLIZELV(P-16 BHR),
YRR I—DTa—NoFHERL. RT—DZIENE

iz TLIEELY,

"—TIRNDHERZELT

11 1. Periodic Inspection
- Supply oil at least once a day.

- Fully stroke the jaw before starting work or
upon supplying oil, and check that the jaw
is inside the appropriate stroke area.
(Refer to page 27)

- Always clean the chuck body or the sliding
surface using an air gun, etc., at the end of
work.

- Check that the bolts of each part are not
loosened at least once every 3 months.

- Disassemble and clean at least once every
6 months or every 100,000 strokes (once
every 2 months or more for cutting cast
metal).

11-2. Disassembling

Disassembling procedures

Read the following disassembling procedures with

reference to page 6,7.

1. Turn off the main power of the machine before
starting work.

2.Remove the air feed tube.

3. Loosen the jaw attaching bolt [12] and remove the
aluminum jaw [5] and the hexagon socket set
screw [14]. (Refer to page 15)

4. Remove the cover [6].

5. Loosen the chuck attaching bolt [11] and remove
the chuck from the chuck adapter.

6. Loosen the rear body attaching bolt [13] and
remove the rear body [2].

7.Remove the wedge plunger [8] and the piston [3]
to the chuck rear side.

8. Remove the master jaw [4].

9. Assemble again while sufficiently coating the
grease in the reverse procedures of
disassembling.

10. Refer to page 16 about the installation
procedure. (3. Mounting).

- After reinstallation, check the front body for

-Check the jaw number of the master jaw and

runout (Refer to page 16). ,
align it with the marking on the body. i
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12. Malfunction and Countermeasures
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12-1. In the case of malfunction
Check the points specified in the table below and
take the appropriate countermeasure.
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Defective

Cause

Countermeasure

The chuck The chuck inside will break. Disassemble and replace the broken part. x
does not
Disassemble, correct the seized part with oilstone, etc.,
operate. The sliding surface is seized. .
or replace the part. x
Insufficient

stroke of the

A large amount of cutting powder is inside.

Disassemble and clean.

jaw.
Adjust so that the jaw is near the center of the stroke when gripping the
The stroke of the jaw is insufficient.
workpiece.
The gripping force is insufficient. Check that the correct Air pressure is obtained.
The forming diameter of the top jaw is not
Form again based on the correct forming method.
consistent with the workpiece diameter.
The Workpiece Calculate the cutting force and check that it is suitable for the specification
The cutting force is too large.
slips. of the chuck.
While lubricating, open and close the jaw several times without gripping |
Insufficient lubrication
workpiece.
The rotation speed is too high. Swinging
Lower the rotation speed to a speed at which the required gripping force
occurs due to incorrect alignment of cores|
can be obtained. Align the cores sufficiently to eliminate such swinging.
of work feeder, steady rest, tail stock, etc.
The outer periphery of the chuck is|Check the end surface run-out and the outer periphery, and retighten the
running out. chuck attaching bolts.
Dust has adhered to the fitting part of the
Remove the jaws, and clean up the fitting part.
jaw.
The attaching bolt of the top jaw is not Tighten the top jaw attaching bolt at the specified torque.
o tightened sufficiently. (Refer to page 10)
Precision
) The forming method of the soft jaw is|
failure.

inappropriate.

Check whether the loading pin is parallel to the chuck end surface.

The height of the top jaw is too high, the
top jaw is deformed, the top jaw attaching

bolt is elongated.

Lower the height of the top jaw. (Replace it with the standard size) or check

the gripping contact surface and make it uniform.

The gripping force is too large leading to|

Lower the gripping force in the range possible to process to prevent

deformation.

the workpiece being deformed.

X Related parts or individual products may be replaced. Contact the distributor where you purchased the
product or our branch office listed on the back cover.
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+ If the chuck failed due to a seizure or breakage,
remove the chuck from the machine, following
the disassembly steps in page 28. When the
chuck cannot be removed due to a blockage of
workpiece piece, do not disassemble forcibly

but please contact us or our agent.

- If these countermeasures do not correct the

problem or improve the situation. Immediately
stop using the machine. Continuous use of a
broken product or a defective product may
cause a serious accident by the chuck or the

workpiece flying out.

*Only experienced and trained personnel should

do repairs and fix malfunctions. Repair of a
malfunction by a person who has never received
instruction from an experienced person, the
distributor or our company may cause a serious

accident.
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12-2. Where to contact in the case of

malfunction

In the case of malfunction, contact the distributor
where you purchased the product or our branch
office listed on the back cover.

13. ZDth

13. Other information
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Ultimate disposal of this product should be handled

according to all national laws and regulation
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