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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 LERAFHHmTHE 77-1
77-1,Motomachi,Fuchu-shi,Hiroshima,726-8610,Japan
TEL (0847) 40-0561
FAX (0847) 45-8911
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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
that

understand the meanings of these terms and follow

harm could result. Please sufficiently

the instructions for safe operation.

A 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.

CORTDIBRFRETFOLRVE RTEPLEGLEERLGASERDR
REBZYET

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

CORTDIBBIELZTOLVNE RTEOEFLEERGAEGEHORR
LB AREEAHYET

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

CORTDIBFEEZTFORVE BEFLEIPREDGEORRALLES
ATREMENHYET

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

CORTOIBFEZTLLAVNE, ABBAME-BELY, Fas k<
EotY RIRBRITBEEEASENHYET,

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

-
1
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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.

RIEBLVREICDONT

Guarantee and Limitation of Liability

SR OFREHBE EMAR 1 FERELES,
HEMEZETI A TORRTSHAMALLRRE
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(FEMELRYET,

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. BERRIT7 Ty

1. Ultra high precision air chuck

1—1. BXRTFE
BRERIERDLSIZH-TLET,

1-1. Type display.

Type display as shown below.

KPC4=3C100

BEBT P Fvy)

Ultra precision air

FoyJHUE Chuck nomi

chuck

nal diameter

80(mm). 4(inch). 6(inch)

ANO—7&85 Stroke symbol

048:1.2mm 100:2.5mm

1—2. B 1-2. Construction
Iy I O—><1>7U>2
EI—&IJ—?JE—()I\KnOCK pin IPIr—RFa—7 Roading ring

Alr feed tube

P

i 7

=58 el
Ir70—H

For coolant/
alr blow

-5k RUL>VA

| Pp— |

oO—>x>7E>

Retalner Loading pin
Fvy I8
2y 7 Chuck body
Gerip

Foy IPIFI
Chuck adapter

s ( Milks )

Switching valve(solenold valve)

IPR—=AIVarrbk

For coolant drain & A'rh°se Jolnt
\\Zo/— ) S
IPKR—R
Alr hose
N al g
—=0f—N-jeec 2,
| ?Lﬂ IPa>kO-Ld1=vk Alr control unlt
* }' A Fllter

IPa>bO—=LItWT

VZVU0—9 Libricator
L*¥alL—SENB Regulator pressure gausge

K1 Fig.1
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1—3. #EEX

Standard accessories
eAluminum 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
e Air feed tube assembly

1-3. Structural drawing

i e e
Rear body 9D —

| .—— Master Jjaw

©0]

- /I\‘y75)5—
[ Top Jaw
, NAE>
Aala 1 1 Stop cock
— == AI\—
/ Cover
y § S 20> KR>P—
Pliston Front body

2 Fig.2




1-4. Parts list

1—4. A=

) & O

3 Fig.3



£ 1-1 EBHEEKR  Table 1-1 Parts list

No HamaH e No HamaH e
" | Name of parts Quantity " | Name of parts Quantity
JAVMRT— oyvy
1 Front body 1 15 O-ring 2
)7 —HRT— oyvy
2 Rear body ! 16 O-ring !
EXk> oyvy
3 Piston ! 17 O-ring !
YRR I3— oyvy
4 Master jaw 3 18 O-ring 1
=35 1] >
5 | 7vswa— 3 19 |97 1
Aluminum jaw O-ring
HN— oy
6 Cover 1 20 O-ring 1
7 AV 1 o1 AN—EFERILE 3
Rubber seal Cover fixing bolt
R S WA RANTIEHRL
8 1 22 3
Wedge plunger Hexagon socket set screw
9 FAtY 1 TR
Stopcock Accessory
F—LTL—k A—T4vTEY
10 1 g ; 1
Name plate Loading pin
1 F oy VBT ARILEX 3 or 6 T AYE ]
Chuck attaching bolt* or Molding ring
o | TATIAIRILE 3 or 6 AF—)LPa— 3
Jaw attaching bolt or 12 Steel jaw
)7 —RT—ERFRILE FAILEL
13 . 3 or 6 - 1
Rear body attaching bolt Oil jug
14 RANRGFLEHRL 3 TLUFNURIL 1
Hexagon socket set screw T-wrench handle
X. TEMTY ., X. Accessories.
& 1-2 ;H#EM Table 1-2 Consumption
HAAH
No. KPC803C100 KPC43C048 KPC43C100 KPC63C100
Name of parts
onyvy
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
onyvy
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
onyvy
19 O-ring AS568-11 2A AS568-11 2A AS568-11 2A AS568-11 2A
0~ 5
20 8:”';;] S9 AS568-12 2A AS568-12 2A AS568-12 2A




Z.A BEIZREHHAEEZEEIE Important Safety Precautions

REITRHIEEZERTIBLLT BFICTH>TEWLWTWWEEZNIE, SFoTWNVEERNE
EFEEOTHYFET . CHEADFID T BFEALFZEL,

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

A CORTODIEFFETOHVNE,. R PEGLEERGABE
falx

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

FrvIOLT I4—FFa—T DT, S, #Ail, TEEFICIE, BT EREZYS
&
Turn off power during a chuck / an air feed tube installation, inspection,

and exchange. B ———
NEZAFNLERLH 5.
- The chuck may start rotation suddenly, Valn power supply @ :
. OFF .

and a part of the body or clothing may be SN q

caught. ] =
fie 2
“To 0 0 L Lite

o TEMRBBHLLD F=DhN\—FBYfFTEIE,
);\ B (K7) EBHENTRAE S FLEEES # TIRABHL,
Be sure to close the cover to prevent workpiece from flying out.

Close door before rotating spindle. IRTOA~ |
([Cfanf-Y, TEMHRET HENHY
yex 38
-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
which allows rotation only when the door
is the manual mode or the test mode)




A REIZBEHDIEEZESIE  Important Safety Precautions

. CORRDEEEEETOANE, R PEELLEALASEMR
A o RR DEEELYET,

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

<. TEMOREHLSRVDEIE, IRNIED | FE 2T S L,

);\ When the protrusion of the workpiece is long, support it

with the steady rest or center.

@ EEHLMNEWLWEIEMD Kim For All Users

AIEEIL . TEYDOREEBE
fekx,
-If the protrusion is long, the tip of
the workpiece can turn and the
workpiece fly out.

i)

Tailstock

Fry)DEEGEE (L, FEEEBEGEREEZBR TIEIESEL,
Do not exceed recommended speed of chuck.

@ FryJPLEMARBMLER, For All Users
-Danger by flying off of chuck or

workpiece.




A REIZBEHDIEEZESIE  Important Safety Precautions

=18 CORTODEZBEETFTLOLHENE, RTPLEFLEERGAFER

A Sﬂfﬁ GER OFRELBVES.
Failure to follow the safety precautions below will result in
serious injury or death.

RILMIBTHREN I TR T L FLIOBTFRLIZY, RETEFSLARILE
ABEL. Fryv I P TEMARBLER. RILFEF Yyl BOEDZEER
L. ZhUADORILMIERALEIE,
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

@ HMTERHMMNFTRLIY. FEHFLIONTREL
=Y. F=IEBKEERILEDERIEL, Fry

O TEMARAML TR, AANARILEORERILY
@ RILLZEFEDFT T AL, D REVR L Specified torque for
#ETET DM, FryvIMEELENESIC socket head cap screw
EYiEHETEHIE REVRILEEFE LAY AL AZ ALY
FEERTLHL MOMFITRHFICFZEEOER Bolt size Tightening torque
BLTREK, M5 49 N-m
® [HEDABBR FHROMHITHAT ™ 78 Nem
9, EROOMAFE MLOVEBEDHRS
TERZERDE,

- If the torque is insufficient or excessive, the
bolt will break, which is dangerous as the
chuck or workpiece will fly out. L TT

- Fix the spindle or the chuck when you Tlentening toraue T F= 127 (N
. . T= FxL & g
tighten bolts. Your hand could slip and get = 1§7x%1

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.

SEARILOEIE RILRERED T FBEDI ADE—ARIDIET TAFR) I XTRE(L) I TRSE
hEd,

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

10



A REIZBEHDIEEZESIE  Important Safety Precautions

. CORRDEEEEETOANE, R PEELLEALASEMR
o RR DEEELYET,

DANGER Failure to follow the safety precautions below will result in

serious injury or death.
TRTOAAN
For All Users }

BELGNEE, BICIBET AL,
Even if the power supply is turned off, clamping should be
done as in normal conditions.

@ EE-EFENICTENEIEET

BHEINERIR-BEET S L,

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

%BE.FEICKYIBEL: o

THmpRELBR LiGmiiNe 5% £

Gripping workpiece may be I

discharged by lightning or INTERRUPTION 157 B,

interruption. IN T l EXH

O 7V EEF YRR R OREELTEADEL,
);\ Never operate switching valve and solenoid valve
during spindle rotation. TRTOAN
#@Jtﬂ@# For All Users

Manual switching valve

NO

EEAIN

TO CLAWPING
SIDE

l

M| || X

[e]e)

A

o2 0

W - 5 N
DY BB T B LEEL - THMATREL TR,
“ : B+ Danger by discharges of clamped workpiece during
Solenoid valve spindle rotaion.

=AZE 0.7MPa
Maximum air pressure: 0.7MPa

3

FyvIDBIEL T, Fruoo

TRTOAAN
For All Users
THEMLREL TREIR

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

—  MAXO0.7MPa

11



A REIZBEHDIEEZESIE  Important Safety Precautions

MICHBELESHDBE NI KYBMA—D—F - IEERFHIREL.
MIFNCHEGIBENNH TSI LZHERTH L,

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.
@ IEEAATELTLREIEYMARELTRIE, For All Users

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

FRTOEA~ |
For All Users

LWIVr—a—_DHEBHEERDIE,

Always fill lubricator with oil up to level.

EHARLEL BEHMETL

THEMDRELER i —

Danger by discharge of

warkpiece related with BESNI-HEmE

lowering gripping force TAX ERTH L,

caused by rust. MIN USE RECCOMMENDED
OIL.

LEGEERNTERY 528, (P-27 2E)
Be sure to use the chuck at the gripping range. "
(Refer to page 27)
e ek b2 o N For All Users jm
@ HENTHEATDE, FrvIABEAL, Da—PITEYHRELTRERR.
-If exceeded the gripping range, scattering the chuck jaw or workpiece and resulting in
danger.

12



A REIZBEHDIEEZESIE  Important Safety Precautions

THEMZRET Sk, FZESFELNKRIITTEHIE,

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

FRTOAEA~ |
For All Users

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

Fyv)., oa—, TEP~BHEREZEMZ G L,

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

® FrUINIELT, FryivT
A
RAILERR.
-Danger by flying off of chuck or
workpiece in case of damaging of
chuck.

TEEIRELGNTTF vy ZRELEGNE,
Do not operate the chuck without gripping the workpiece.

@ EDAITEYDI—DFrvIRERIYEThER. For All Users

-Danger to jaw flying off due to centrifugal force

ZHEBEZELENE,
Do not attempt to modify chuck.

@ FrUIMNWIETHIEITTHL, F For All Users

YR TEYHLRET HBNH
»Y. Bk,
-Danger by flying off of chuck or
workpiece in case of damaging of
chuck.

13



A REIZBEHDIEEZESIE  Important Safety Precautions

—

R ERICTOICE !

Do not forget to grease chuck! TRTOAA
For All Users

@ RHAETEEAINETL
TEYMHRELER,

+ Danger by discharge of workpiece

related with lowering gripping force

coused by unsufficient lubrication.

HmEFICITEREZVIY. B TEED
HEHEERAT AL,
Turn off power before adding oil.

Supply adequate oil.

FNA—LFEFREYVERATREL TIESE,
Do not operate the machine after drinking alcohol or taking medication.

FTRTOE~ |
@ HEFHDIETVPRIREFIBEREIR, ! For All Users

-Dangerous since these lead to operation
mistakes and misjudgment.

ZIL3-I)I Medication
Alcohol

FRORIIAF, FohDYPT DIRECEMGZEERALTRIELTIRGELRELY,

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

clothing or jewelry. FRTOAEA
For All Users

@ HWHICEEAENER

- Dangerous since it will be caught.

14



A REIZBEHDIEEZESIE  Important Safety Precautions

Y—5bBRKEFS 03MPa (TFTA—&RKES 0.3MPa)
Coolant maximum pressure: 0.3MPa (Air-blow maximum
pressure: 0.3MPa). For All Users
@ O—3)—JaA U MhERIEL.
THEMHRUL TR, —
- Danger by discharge of workpiece
In case of damaging of rotary joint.

MAX 1 ﬁ HH

0.3MPa

CORTDIEBRETFLLE, FARGEAHE-BERELY, Fad
BoY, RIBBITREEESASEAHYET,

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

P EREFICIEARANMTIEO R OFEICTY SN T &,
Remove set screws when you disassemble the chuck.
For All Users
@ NEFRIETAZTVI—ZIY ST AREARNILEHRL
(:~ *‘)E—HMTITR)I/F/"'Q?&\B#%%L/‘/ ﬁﬁgaggf socket set screws
FIZEY, EORV(BEIREFDI—FEA \M3X8. 3pcs.)
SThTh 1 BBYEERRICRE | E== o
maHE, =" / stief Jaw
* During disassembly and cleaning, %‘ \
completely remove set screws (located E N \ S m— BRI
on each master jaw) from upper jaw Jaw mounting bolt
mounting bolt holes with hexagonal
bar wrench before removing master 1
jaws.

15



3. Bt AEIZTDLNT

3. Mounting

3—1 F v I XEKDET

BT EIE

D EEMDITEBOETERZT >TSS
LYo

@ REVFNIZFYvv O T7ETEERYFI1T
TLESLY,

@ FyyvIRHFRILEFT, KPCFrYvo %
WY FTLEELY,

@ E4aDLSIz, REVEKILEFTEL. 4

BB EUEENAN00 LITTHAZ L5
Ell!.\ L/—C < Tféla\o

3-1 Chuck mounting

Installing procedures

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

2. Install chuck adapter to lathe spindle.

3. Install KPC chuck to lathe spindle with chuck

mounting bolts.

4. As shown in Fig. 2, rotate the spindle by hand to

check that the run-out of the chuck is 0.01 or less

F vy DARAE
" Chuck
= = ?
/
AE = T IR
Spindle Foy DRI TN

Chuck adapter

4 Fig.4

Q@F vy IRTHRIL FIHED FILY THED
FHFTLIEESLY,

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

| @F T TADT ELP-26 DF vy
| TETSTRRESROIL,

! @F I THE TRIREVRIVERWAIE
. DL BREEEMITHIL,

' @F vV ITE TADRNIEMIFEEICERS
L FAED. FrvoTETA0mEIRAL -

| AL O—ZEN(E 001mm UTFIZTBIE,
. @F vV ITETADF vy BftinmE S &
U O—FZOMI (. REERIcEEL
i THhLMITHIETHRERR LTS,

e Refer to chuck adapter dimension table
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.



AXE X

/N\CAUTION

HEREEDHRERALTEYEY .
O —JUrECHERADEZEE
mystLTrZEly,

@/ - )—3UTTHERAD
BRIF. EOFEIHEATEEY,

:“Lpﬂ:[%\

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 IF774—FFa—TDEMT
O LI TDOFIEIFKPCERF-IIKPCFR.IT 74—
FFai—TJOBRAFIEEZRLET . TS DO
XDIT7 T4 —RFa—TREENhThOMALR
EFEREHRAEESELTLZEL,

4+ F g

D EERICHTEBOEEREYT > TS
LY

@ REURILIZKPCF¥yoEERYFIFTL
=&y,

@ REVRILIZYT—FERYMIF TS
LY

@ I7I4—RFa—TD/voE(245F)
5L TLIESLY,

® I7I4—KFa1—T%#REVRILANIZHE
ALYy TE2EH->TETRILEMNST
T I4—KFa1—TEiFEDREEFvIID
BIRmEICE A EBEF TR LRAATZE
Lo RLADKRIETELRE o 1T
HWTLIEZEW, IEORREGYETS)

® JVUyTIEHRILNERD VT—FET
YT D/yIERRDEIEERIZ TS
&, /Y IE 2y EREHIAT
IF7I4—KFa—TDEYIEDHELET,
FO®.BES)YTIEDRILIEREDT
it {AN

@ BE5D&SIZ. AEVRILEFETHL, R
J—JRiFEDIRNAMN 012 LT THAHIEE
AL TEEY,

K6D&3IZ, RAU—T D EYIEHEHIT
TLIEESLY,
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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.

2. Install KPC chuck to lathe spindle.

3. Install the retainer to lathe spindle.

4. Remove 2 knock pins on the air feed tube.

5. 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 until the screw touches the back end
surface of the chuck. (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. 5, 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. 6.




Yy IJEVRAR
Hole for Knock-piIn

- sy o> Us—a
A — Knock pIin —
Retalner |ALLLSD
Sleeve Steady rest
q
—
= N
f [NTTI
=
-  P—
E I
o
,,,,,,, (@)
I
[
gw 2@
NER
Ty TIEHRIL 20Uy ﬁ“' oy
Grip fixing bolt Grip I MIN 1.9 melee
Clearance MAX 9.1
X 5 Fig.5

Stopper(Option) SUPPOrtioptiom

Ry /S—&@DIEHD f -0 4

MMM ERT S & AkO0—2 2

Prepare the Stroke //
LSS LSS S S /Y

clearance between
stopper and suppoOrt

Sleeve

6 Fig.6
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OLREEA 600mm LLEDIFE. SO LSRN
IEOEHRITHIE FRNIEDHEFRITELERENICE
YITF7I4—FFa1—T DWHEEEIEALHY . F
PUOADIT RGBS, TEMAFREL
fEIR,

OXR)—JDEYIEHFRE6DKSIZ[EREEHRITAHZ
L RIVMNMEETRY =T EEEEL-GE. T
FI4—RFa1—T DREHEOHBEEFBE, Frv
IADITRIEINER SN . TEYMHDRELE
(8

O@L7I—KFa1—TADEREIXHRERMDH—
2ERAWN, IF7 I —FFa1—TIk—ADRITH
PSRN ESICTBHIE, HETERELRZY. K
—ZADHITF AR =YLI-FFRERSESET
T I4—RFa—T DHFREHEOHIBEBRE, Fry
IADIT7HEIEIER SN . TEVMHDRELE
(8

e When LR length is 600 mm or more, prepare the
steady rest as shown in Fig. 5. 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. 6. 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.

e 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.

@ /—ZUrEERTAEEIEI—FUMLUETH
FICEREL. EELIMLHENEKSIZLTLESLY,
J—SURRFLUICEELLE N o12Y, BESHM-
VT RERNDERELZVET,

OAR—FFEIEBR—FZI7HHIALI-E,. =7
HIAR—FDREIZRITON-25FTD P1R&KYT
THRNETHHETEHYEE AL
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@®When you use coolant, pipe a coolant drain
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. REHE

4. Operation

COIT7FYy I IEBRZUHE (P, A LEFMI)ES
VIZHFEIRIZER SN =2 DTT , - THRICRHE

WOLBWEIFELTTEL,

4—1. FyyODEEIZI7avrO—)L/NILVT TITH
L) 0.08~0.7MPa®EFE AR THERL TZELY,

4—2. ETFEAHIZDNT

@ F vy 1E#9 0.08MPa DE A TRL—XIZ{EE]
R . ZeFEAE NI 0.IMPa TY , HRAZE
FEEMIYOME. AE. BERRE. H1YiAH
E.EYEFICKYBEEFZHRETIHEN

HYFET

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

MIMZIEC-EIEZEE (3%) Adequate air pressure according to the workpiece (reference)

ZWEE MPa 0 01 02 03 04 05 06 07 Alr pressure MPa
AR08 TONROED. X In case thin thickness workplece of 0.8mm
B EET0.012mmBS0.05mmd or less. or dellcate work from 0.012 to
St HNT TSRS 0.05 thickness Is precisely finlshed.
AEFSTMEEONEOERT. 0.025mm In case the workplece of 3 mm thickness
150. 125mmott AT E SRe Is finished from 0.025 mm to 0.125 mm.
EyFol . B —~=208% In case a small pltch gear and fine
FeyIUTHENT TSRS serration face are clamped to finish.
HBOR WTHTO. 1 27 In case general solld workplece Is
0.25mmOit T EISRE finished from 0.12 mm to 0.25 mm.
EvyFOBLWY—, Bzl —~/=>8% In case a large pltch gear and rough
FeyIUTUHINTEI SRS serratlon face are clamped to finish.
hEEOENT. XiE0.25mmBs _ In case a rough machining and a semi-
0.76mmD¥E HINT 5T SR finish machining from 0.25 mm to

0.76 mm.

W NI RUMIT In case the grinding. drilling or milling
XES-USHTEgSlE _ are machine.

FEOBIEZEER, EYRECREEE, MIYOMECHRFICL o TI > TEET . o TLEDHIERFSELLTERALTTEL,

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.

OMIAFIZERLLT VLD, XITEE 0.8mm

LUTD, BHTELNANMIIYZILET HIHEF.

A) I OIEEESEE TESEFRATTSLY,
B) Ua— X TEREHHERELRLIZHHERAAL
TTFE (Pa—DEBDESETSL,)

| FEEECEELTES,

@®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.



| C)EE(F. I HICMIMEIRET SICREET
i DORNEHEL. HIZHIYEAS 0.005 75 0.025
i DESGHEEMIES DHEE, MIPAFT
i E5EWEEDEEELTTEL,

| D)FrulIckBEMEEICHUCT HBIT/ AR
| Doa—AlER) FEFEALTTELY,

| @F— LRV SEERLANMES . THEMOSI—
L KYDF— A=\ SBITIBBED 15U TE
L EAZEELDOHC EFBEDTTED,

ONEILETOBRMEIRRFIZIE EDAIZLDHIE
BAQOBIARELET . I, D3—DFES,
B, ITRYORRK. EEBICE>TREERYZFE

I CA—DFRELGHDERYELFICLYRE
DEEHIENTEET . AR (P-26) ITLHIFHE
Da—DEBARVHRESEICLEEEEHD
DENHYET

4-3 $AMIZDLNVT
IT7FvIREKADIEH

QAR AEN B DM MO LVITHENET,

QMR ORABDBENE LI EL oL, R~
EREZIHODEMLTTEN, EMELEALD
—DRFZZRYIRL, YRAC3—NEY XY EEH
NEATTHBETEHLTTIL, ZOHT B
CERFEL. TRYBDHTTIL,

O HAHIIEEMERETHERATIV, EEMER
DEIE S5 E LA ICEE TS, X, TiEHE
FRLEERICENAET,

Emf SWO A4 A1)l 220
A—h— KE—TAIAM

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

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 Qil 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:
e Name: SWO Way Oil 220
e Maker: Taiyo CIS Co., Ltd.

AZE &
O FvVIERSATHEATSEAL. 50 BB &EITE
BMLTTFEL., KBEDOYEBE—FEIZERT S
BE. XIF/—7 MO EX. 1 B1ELT
SEHLTTELY,

/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. Trail run

OIT7FrvyIEEARHMBEELET, CHELRHD
BESEOE)

@IL7ahA—)LAZYrDIILT)r—E(ZE—E il
1 FEEAMN(ISOVGI 2L M) &, IETRRDLEREFE
TANTTIEW, HHBBFICTIIARALEWLESIZE
BELTTALY,

OLFa1L—3FELTEANEHRRICLESEET . E
HETDHEE A 0.15~0.2MPalZti>1=EZ AT, ik
RTAUFUT (AU FZEON-OFF S 5) 1T
EUN FEEICEMET HOFERR T SN,

O/ILI)r—R EEO——F)ILEEELTY A —L
DETRBEZTLGEVET, BEROBTEX. Fv
vORE2~3 EIC—HEENEYTY,

@ T HRAENEFILERLTEEHN 06MPaET LR
S EHOIT7RACEEEFIVILET,

@ E e T EEI L 2h%E 100~200min—1 TERIERSHE (1 4
LLE) . IEREER$%E E(FET, BERIRENN H S0
&, FrvIT7FTERV)T—FTDRN (R4E LV
H5)ZBERABRTHIBLENHYET,

@ LD FIETHICEENZITNIEERLTTSLY,

e Lubricate the air chuck with oil. (For the lubrication
oil, refer to Qil 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. 4
and Fig. 5).

e In the above procedures, if an abnormal condition
is not found, operate your chuck.

6. FRALDIE

6. Operation precautions

NFE X

OFEZERRIT7FruIIL. 8REMIABMT
T, oa—  MIYOEEZRWLIZIE, Tavosr—2
FRIRSIGEELRIFDEEFILL., FELRET
EEELTTELY,

O FvyIRIK, Oa— MIYWEE/N\0IT—%FTIK
CEIFRBERUBBEZBVET O THEXIZLAEL
TT&LY,

O KREEIL. 0.7MPaZBAHENKLSFELTTS
(AR

OFEATMENZEETHLIMN. X LTV Tr—E2D
HEHENFESULHINERELTTILY,

O E REFHLDHLEZEEMIMERY 4L,

I7REILEHTTFEL,

/N\CAUTION

e Your ultra-high precision air chuck is designed
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.

e Never attempt to hammer the chuck body, jaw,
workpiece, and so on because it will damage
the accuracy and performance of the chuck.

e Never exceed the maximum air pressure of 0.7
MPa.

e Check to see whether the air pressure is
adequate during operation and that the
lubricator oil is kept at more than half volume.

e If the machine is stopped for a long period of
time, remove the workpiece and stop the air
source.
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7. YIhoa—DRRE

7. Soft jaw forming

7-1 O3—o T

O X7 DEMEDUMPITIZLIAELS,

@ {FRILMEIRIER LY TRED AT TT I,

@ a—DEYLHEE LT EDIC. FruvZ[E
ERSHGLTH 15 BAREET AN —REFryF¥y
545, CORFZEEILX 0.6MPalLTTFEL, D
% REMLYTEHBAZETOTTILY,

7-2 A ZBIED R FIE (KA)
OEETEFEREAICEYFLTTSL. (FEHRZEEE
AIESEOE)
@ a—%HE. BEFVRERAEOO—T(JE
MACE =Tk AT N )
O RIZTa—%EFHH. O—F 4T EVEIRELIK
RETHRHEIYLET
OEHDVIENHETIEY: - TEMRREL
Y#5 0.05mm KE<m T
oEHZNITEY - TEMRREBEERFICK
2
OILEmELTENI—FT—IZH 0.25mm FEED X
AZEFIFT TR, THEPOETHEITR/MIEE
. HEFRIFELTTFSL
@ a—ZHEO—TAUTEVENL. Y15, /NS
ERMYBNTTE
OHAKIX 1 B/hE\O—TAUFEVEIBEBLTE
BRREIY LT T

O—FT 4> TRIELT

56 . EEROIEDIE

EREO—T U TEVIEERSSORBERMN L. 11
NHRRELGDHEDI—DIERSHT ML SHT

Ca—MEBYNBNEEE. Ca—kBOBYED

THELT BEIT—/ VRDBIERIVEITICEES

BHLET

L LR HYET , TEMEEBLIEEDHYESRL
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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.

o 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
increase of
clamping force because of the relationship of
heights between an actual workpiece clamping

vary slightly depending on the

part and the loading pin clamping part.

Check the touch with the workpiece clamped. If

the back touch is slightly stronger, it

recommended to taper the jaw so that the touch of

the tip jaw becomes slightly stronger.



7-3 AEFIEED R FIE(RBELUEC)
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5\ #5888 Outer diameter clamping

7.3 Forming Procedures of Inner Diameter

XA=

Relief
e}

O :
T~ 2
£
N £l
: b

BAEOO—>r>7E>

Loading pin of max. 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.

Chuck surface

FeyRA

MTHEH
Touch face

X A Fig. A

24



Afz#E#E Inner diameter clamping
1) A—T1oJ Y T EEEOMNT

1) Loading ring clamping face processing
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Fey KA
Chuck surface
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Loading pin of min. diameter
X B Fig. B
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2)Workpiece clamping face processing
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8. B4R H L mEnEE D & 8 . Relationship between gripping

force and rotation speed

12 KCP63C(aluminum Jjaw)
I — I I
8 KPC6'3C(stee;I Jjaw)
10 > ]
g \i\ _KPC43C(al umllnum‘ Jjaw) TRASa—I%  ARA—YDHAR TS
“ g N4\ KPcdsCistesl Jaw) I—HIREF vy OIEITHIR S B D
C AN 2N e HIE
= e AN |
Vs \\\ Theoretical calculated values when
E 3 \\\\ aligning the jaw’s rear edge to the
W ‘§\\:\ ‘\ chuck outer periphery with the
< master jaw positioned at the center
2O T~
T~ of stroke.
KPCB0O3C(steel Jaw) P T
KPC80|3C( al urlnl num Jlaw)
0 1000 2000 3000 4000 5000 6000
OFEERE(min™')
Speed
7 Fig. 7
9. FrwITFFTATikE 9. Chuck adapter dimension table
_,7
R
3|8
D
6.3
,,,,,,,,,,,,,, / v . W
- 6-FRY
E Fvy JRNE. 12O0-#0 6% (KPCB03CE3SR)
The ‘Gostortion of chuck mounting ¢ 6-F %9
e dostortion of chuck mounting face
and splgot part should be within 0.01mm. 6-equi spaced(KPCB03C: 3-eaquipartition)
8 Fig.8
R +0.02 +0.5
SIZE QA oB ¢C £0.1 D 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

) Frv T A TRLET T HERICER R F vy /B TEELE LTS,
NOTE) Mount the chuck adapter on the machine before finishing the chuck mounting face.
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10. FEDRIT7FroiDHERR

10. Specifications of KPC ultra high
precision air chuck table

X
Chuck type

KPC803C100

KPC43C048

KPC43C100

KPC63C100

RYR LG P

0.0025

0.0025

0.0025

0.0025

Repeatability ke EP

0.0013

0.0013

0.0013

0.0013

CLASS
mm EP1

0.0010

0.0010

0.0010

0.0010

EXroXO—%
Piston stroke mm

7.1

3.5

7.2

7.2

T3—ArO—H(ER)
Jaw stroke (diameter)
mm

25

1.2

25

25

VAN ki
Out. dia.

EiEE R :
clamping

3~135

Clamping

range(mm) MERIEIE

Inn. dia.
clamping

6~ 149

EAFHHIIEEN

(ZEH 0.7MPa)

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

4.3

7.6

7.6

HEmE EEREE
(BET7ILZD3—)

Max, permissible speed
(standard aluminum jaw)
min*

6000

6000

6000

4000

HE(ZET LIVa—11)
Mass
(with standard aluminum jaw)

kg

1.7

2.7

2.7

6.0

BHEE—AVE
(BETILZD3—1)

Moment of intertia

(with standard aluminum jaw)
Kg-m?2

0.001

0.003

0.003

0.016

RERE/ERERE
Storing temperature/
Operate temperature

-20~+50 [
10~+40

/

-20~+50 B
-10~+40 E

/

-20~+50 [
10~+40

/

-20~+50 E /
-10~+40 E
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1. RFRR

11. Maintenance and Inspection

11—1. EHA&

- DiaELERE. #BiMETOTIEELY,

s EERTEITAERFICS I —E DL ANO—IEHE,

—heArO—YEERNIZH B EEFHERL TS

Sy, (P-27388)

s EERTEIZIEF IR T —OREEEITHY
FTHIIFERLTIESLY,

- DEKER35 BI21E]., BEBDRILEDEERH HTELD
HRERL TS,

s DEKCEEEEITIEFERIZI10BANO—EIZ (8
MEDOYEITIE2y BIZ1EIL L) HMEFRET-oT
&L,

11—2. 9fR

SRFIE
UTDOREFIEIEP-6, 7L TSRBLANLEHEA
{FZ&ELY,

OEEICDTHEBO EERET > TS,

@I T7I4—FFa—TZIMYNL TS,

@Ta—mFRILMN12]ZES . 7ILSD3—[5]ER
AIRUTIEHRL[14)ZEEY LTSN, (P-155
)

@HIR—[6)ZEYS LTSN,

OF ¥y BRIV 11]EE D FrovI 752 TEM5
Frv I RARERYSN LTS,

OUF—RF—RARILN 131 4ESD VT —HF—
[20£BmYSHL TS,

@D oxvoTFoTv[8lEERMNB)ETF vyt A
ByYsLTZEly,

®O<REUa—[4)EmMYSL TSN,

OBMILET)—RE+HITEBRLEAS,
DFIETITo>TLESUY,

OF VM EIRT T HERIEP-16A D13, B
FHAEICODNTIZESRL TS,

DREHE

"BRYMFRE, 70N T —TIRNWOFERZET
DTSV (P-16 1),

s YRAVI—DU3—No ZREREL . RT—
iz TS,

DHRIENE

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). i
align it with the marking on the body. i

_____________________________________________________________________________________________



12. HIEERTER

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. ®
does not
Disassembile, 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 nof
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 a
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 sulfficiently. (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.

Y 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. £ Dtk

13. Other information
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THRYH-> TS,
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Ultimate disposal of this product should be handled

according to all national laws and regulation
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