SHRDZLERZ/INDT —F v v D
HIGH-SPEED THROUGH-HOLE POWER CHUCK

H3KT

NS ES
INSTRUCTION MANUAL

A SE A IMPORTANT

ANEUREGBAZE & L <M ABE+DIER L= Be sure to read and understand this

FCCORIEFB LTS, instruction manual thoroughly before
CDEUESIIBRAICIREL, HRoFEs operating this product
NEDSEHS, CORBBEH UVFESEC | oo save Mhis manual. — When

ownership of this product is transferred,
submit this manual to the new owner.

FELTIIZSH,

=T RRICERL
HOWA MACHINERY, LTD.



|Z2ICDONTDA YDA A=Y

1.

N

KEYEEVEE « « ¢ 0 v v v e e e e e e e e e e e e e
11 FEERIN: » » ¢ o v et e e e e e e e e
12 KEBEVEE) - » » » » + v v v e e e e e e e
BUTITTTEE « + ¢ ¢ v o o o o e e e e e e e e e e e
o - =
2 B 1 1 - - N
DB HEETRBED + + « » o o oo
DA BEUHEZE - - « v v o v e e e e e e e e e e
D41 {EREBDBAEC -+ c oo
242 RO—RDUJIDEIHL -+ - v o e -
243 RO-22Ua10RLHNI -+« « - -
244 RO—ZDUIQEGT « « « + v 0 - -
245 FrvyOPITIOBGT - - - - - -
246 FouODBUST oo
DAT 5 K« v v e e e e e e e
DAS JNTIUZ ¢ v v v s e e e e e e e
ezl )y G I T
3.1 Py T —0BFE -+ v v v o v e e e e e
32 bWIYI—OBUYIT - - -
33 FyTII—OFEF » « ¢+ ¢ v oo e e e e
34 RBWNOEUST ¢ v
35 (BERMHEDIERTE - « « + + o oo e e e e e
B35 HFEYIYIS e o o o e e e e e e e e
352 D—2IDERG s + + = o o oo e e e e
36 VEEELOFE -+ « ¢ ¢ o v oo e e e e
361 D—OBERBIBHIC -+ + 0
362 D—DEBEIBEE + + » v v - - -
363 UYID « « v ¢ v e e e e e e e e e e
BBA PEEEIRT « « o o o v v o oo

CIRTF e s s e e e e e e e e e e e e e e e e e e e

T3 -
A2 PEREEIR - - - o o e e e e e e e e e
43 DREOEREIDEBTE + « « « =+ = ¢ o 0 o 000
A4 JN—=YH e o o v v e e e e e e e e e e

B IBIRHc v v v e e e e e e e e e e e e
oD -2 =y 1 1 (S
BS [UBER: + » ¢ e e e e e e e e e e e

24

BRIEIREE - = » =+ + = = = o o o e e e e e e e e e e 24



(EC8HIC

1. TGRS, HIKT EERPZEHE/ND —F v v D DIRERIC DN TEHIEBLTNET,

2. TOF vy DERERNEELSRIC, HMIFTORKRIASZERG:L, BYT - & - K% - RIICDONTHD
[CIEER U ECCERLSIES DL ORI LET,

3. CORKGRBEEDTHIRETSBRNEES, FEESVEADDAZESANCERNSSHOMBOBIRICHEU D
<BLHVFT,

4. COBRBGRPSEBICFTICES, MERUENRIICKUICTRELTIZS),

5. CORKGRAEE, CORIERIENNRET DREBICDONTOREBNEGHDEIEREALBRENLET,
FECOBRKRBEZMAR UCESERTNEEBRLUTIES),

SNTERISH HHESES CEERT)I—T #3587 —A
T452-8601 BHREAETNAETD 1900 Eih 1
TEL (052) 408-1254
FAX (052) 409-3766

6. COHURSREAZEES | BRI TEMTNET,
RERBRIICKDEBEMTDORNTRDDCENTEFET,
£ 1MPa=10.197kgf/cm?
VA 1kN =10197kgf
FILD AN-m=0.10197kgf-m

ZEICDNTDA Y IAX—=Y3 Y
CORRBELZEICTHERUTCNEELLEHICHERESSEEZ, TEESYIYMILERICEH L THDIT, 5
FRER<HGH +THICEFELTIIZSH,

COERRIBEDES Ay Z—IZXDR<IEBRELUTCVWELELLEYDIC, EEY YMILVERDIDICRENDITTHD
x9.

A

COETE, RRNVEE-FIBSIC, BEE UL BRCE3BRAELTE LB EN
[R| meanzsEsnLzs.

CNEOES Xy —YCR, BREDRT ZOCECETNEESENIHEENSE

n¥g.

&

CORMISL, BRNEROEREIC, EEE UK[SEICEDITEMEIVESNDIBRER
L&,
CNSNESAyZ—IICIE, BIRZOE T DDICELCBTNERSRNFHEBENSE
nEd.

A

[}
Of

CORTIE, BIRVNERSEBSIC, BRI HOREXZIHEOBENEESNDIK
BanLEI,

~

Gl

A

Z3, DOWDRENCHITDEKL - BF - RIR - RTIDINTORKRZFAITDICELITETETEA, ZDIED,
COEIRERBAEICHHESN TR ESL, ZEDINTZHBRE LUICEDTIEDDEE A,

F2, TTERNTEY D TLUTENFRNCES 3EHTZ<HD, CORKGRIHSCINTESHLITETIE
ho COERGREBEIC TTED) EBNWTERVRD, TTER EBZTESN, €L, COINGRIFPSICE
PN TRV EER - BIF - RI% - RIZ1TD1HE, ZEICHITIMESEREIL, INTEDDEETHREZBNE
ER



ZEDITHIC
CIEADRIICHEICH > TRNWTNEZEELNCE, FoTCNWEEEENCEETEDHTNET, UIFRHZHILES
0,

A IR

| |ZREYR)OEDE TEV) VSFOUBRAEDBRIEET > TIEE
AR
IR UIE D — O D RE(UBIR T,

< | (REYVR)ILEEDIE, ZEYRIVAN—ODPICTEO—ZBEANT
?\ EVALSYANAR
OEICEAFTNBIETT.,

w | |[BEYUISOEHEAIZ, EIBRHICETIORETICE,
?\ BB ULED—ONREILEBIETYT,

< | |IBEDIE, @EYUISIOBMEHE—EICRDTE,
?\ PEUZD—ODREUBIETT,

g& Fv v OORT - mi% - RIOEICIE, BREDDCE,
QEMICESAENEBIZTT,

ReERLGBMATERIDICLE,
EERMDIBNICKDIBBNMER S B2, T—IHRELBIRTT.

D

ML - O ITSERICT ST E,
ML S OEH, ML EOIIBIC K DBR O — I DRBOFEET 2HZN

D

AHVFEI,
MV DY A XEMYIT RILDZETRICRLET,
iy L2
MILEY1 X M6 E M10 M12 M16

fifd FILD . (N-m) 121 294 579 101 161




[}
Of

D

EMNICIEBZEITDCE,
BHERSDERRBOFNEE L BHDBREBDCENBDET,

o83 8 BADERICDOE 1 @EBLRELEIN, KBEMUIEIBEZEICERT DH
Bid, 4 BEOFERICDE 1 e LTI IZS0,
HEEmE
TUI-KEP JU—-X (RU -5FD3-ZVT KD

ARRESVINTORRIFEFNTENEL LU TLES),
SRNTEMESUADEBRERNTRETDIBHC DT, ZNEEE
WHREY, FLEENTEDMIEDRERLVENRD, INTORIESHE
MCIEDFET .

F v v DDOETITEIN LDBIETP 1 ML ~EERT BT E,
(61 YFRIBONVE, 84 YFUERT LRIV -EREM)
FEBSUCTF vy DZBULD, BZVEHIEDTDIRENAHDET,




1. BECiFE

1.1 BERT
BRPZH/ D —F v v IFROLDICHBSNZET,

H3KT [ | Al ]

1.2 BECFE

SRPZEM/ND —F v v DIFARELDIFTTURT—, D
wITSVIvRRIUOVAIII—ICKDEHREINT
WNET,

DTy ITISVIPEVRIY 3 —FMT—DOERD
IMEXT UTHERI LIZ T FEBE OB E =& TH\HHD > T
WNET,

DTy ITSVUIvHEIINGIDINDE, YVRII3—
[EPMCE@D>TIIFESN, by TIa—&ENLTD
—DDNEZIBRBLET MRIBR) .

FE, DTvITSVUIPHRIBANBEINDE, VRY
Y3 —[ENBBRICBEL, ~vTIY3—-ENLTI—
DOREZBELFTT (RRIEE) .

YA XHBS: 6, 8,

L—————- JIS IRIEEeImES S

58S L 1 REU—FAYONE REERRD

[]

D PHTHIFLBNYDTU—HMIE
FHimssS 5, 6, 8

10, 12

7 1
YAFY3— VERPIN by JY3-—

I

rO-274a

RN PP

D1yITSIIv

FryONT—

AR

C bia—o

COBIKERBENDPTIE, FyTI3—DNTNDREIZR, FO—DUaDMINTNDRIZERE

2. BSII15E

21 68 #

Fr v D ERIB/HSRE LET. 81 YFUEDF v v IIEEN'20ke MEHDET . BENCHEED, BEL
TN ETDENDDDFINS, FTENUZOKSETCOBITHEIZELTHBOP A MILEEF vy IHE
DRUNICALCCH, FTYIOVIRREERNTHD EITTIESN,

‘ A;;ﬁl F v v IOERTH, I LDBIEPARIL R EERTITE,
L0\

(61 YFRBONIVE, 81 YFULERTPAMILERER)
FEBOSUTTF vy I B UEDRBENCDIED T DIENDDHDET,

_4_



22 {YEa
MEFEICIEIF v v OREDMIC, HEREDEBSNTNFIDTHERLCTIIZEN,
( FBICDONTE, 65 RGNEZSRLTIIZSL, )

23 EfrIdED

BEFEOH3KTO AOEF v v I ZERE, IREODTHICTF v v IV ZETITDEOICIEF v v IPITINUETT,
Fr v IO PHTHEHRFTDETRBERRDDDFIULS, SHARENEHETIZE,

COE, @&V YOIV IYIZ OO0 F vy IDTSUIPAFO—DIDERVEEICEE, FryvDTP
S TIDRIREND T Y ITSYIvDEETERHEITDEDIICTF v v I PITHERFT L TIESN,

Fr v DEEBSBICHILCIL, FrvIPITIOMICOEGY VS, YIYSIPETEY, IRDFIITNAT
REICHERFZEEIERDNMETIN, CNSICDNTIEOERY ) VI DEURGRBEEZESR U TR,
SHISCEENDNILDIRIFVINA TORBZF T v IBULET,

gE4 | DROFVINATR, RATIRBET vy JICEULSOERA LETNERDEE
Hue
DROFVIINA TOREERE L+DBENET BT EIFIBICEETT,
BRENTR U CIRETS D EIBAON—RODBICENDN, D—DORBNFEELET.
2.4 HUIEE

241 FRZIBHDIEIIC
WEROSIE VT v v VORBICHSE ULEKBEBL, MICRULHFBTHRIN> TIES0),

242 FO—DJ)a0BMNL

FryOEESIEIICIERO—RD U 2E It B2
L kO-22Y1

[CHRUENTILT, IRIFIITINA TE 29Uy

%ﬁ?§5$5c35MEﬁ@@&a;%@”WMW?
EHICIE RO—2DU2EITYYTSY

Vv PSEASRITNIEEDEE A
FO—XDUald, UF—FZ0EISENT
CENTEET,

COEE, FO-RDJ21DMBFICEY b=
NTNBZAF—IVIN—I)LERT UV T &
KUBSWLDIDERELTLSIES0),

D1yITSIIv

6" BVTYITSVIPALL
2F ==, 2TV2T
INERYIERY

o UESe)

INETRYIL

243 FO—-XRDJaORUNI
DRDFIITNATDRURICERTRO—RDJ2IC THRUI JENLIULET, FrvIP1XTiTD
RUI ORAINITEREER 1 D@D TY,

RO, FTNHON 3 [CHRUEREZBRIENRDICLTIES0),

_5_



X 3

*x1 A

FrvIP(4X 6 8 10 12
J max M55 M&O M85 | M100

J_ 1770030 A

DRDFVINRALTIE, RUEDSEETETDBRRENRRTETIRELZTNIERD
FA.
243BTHUL, AUIIIZTDETOERE FO—XRDU10BEZERI DD
CUTFTESRINERDFIEA, NWIFNH—FTEEREZSNE, IRITFVINAT
FEEFO—-—RDU 1 DWIBICKDIBEDAD—BOOIBICKONTUENET., Z0DfE
R, DEIPOT—DODHNT, FESOESICNDACHGHRTNZEDEDIRZEN
NHOET,

>
D
O

244 FO—XDVJaDEST 9 4
FO—XRDJ2ICHRCZNTIUES, BONULEEDIER TEYITET,
U —FEURIL R, R2DFEY ~ILD TEEBEFCHL T TIIES0N,

-7

£2
RIL A Z M6 M8 | M10 KO-20U3
i kLD N-m) | 124 | 294 | 579 D1yYT5VI%

‘ ggg%l UF—BEMRIL R, EUNET LD TR RONERD I EA.
i RILDIIINSTETCEARZTIETENIL MO FT—FDWIEBIC DNV LT,

CNODWIBINISIBEODLE—HEDOIBICEKNON, ZORBR, LEIDPOD—IHHNT,
FEEOELICVNDAICHEGHRTIDNZEEDEDIRZNIDDIT,

245 FvyOPITIDRT _ 95

F o w O PH TS ETWEIHICIUITET, 1 sl

F o w O PITIOF v v DT A Y OB(C) BLUREREIL, FHIC g | Zooto ]

BRI TH BT LT R, f

F o w IR VOB C EF v v I PITIDRFVIFERT 0040~ i o

0050 m& LET, il
s

246 FvvOORUS - AEZEL

@D FryDZRNIDEIC Yy TI3I—RBIUNAOY Ty YV TERHULET,

@ 81YFULEDF vy DICIF, MFT—DHEICT ARV EIRDERITTHDEINS, CCITHBOPAMILEE
RRAH, BOETET,
61 YFOFvyDIE BONIVETHRD EITTEEZEGTRNET,

_6_



™6
MOy rTyyyy  bwTJY3-

Fovop575 |
IROFIT1T L
Re

FO-27Ua

Q@ BMEFZRFESELBZRIFLTCIRDF YIS T2riEinI CRiESE XTI,
CORREICRITD, Fv v IPITIFHRAE IRDTFVT)\1 T DRKE EDEDIERERe[FRIDBEE LET,

‘ A Efﬁ | Re WEN'E 3 DELDAREZNE, Frw O ERMTRTEDNTEEL A,

=3

FryvIH94X 6 8 10 12

Rex1 (mm) 26 31 285 31
A %% DIRDFITINA TDREAHFSReTEISHERRSET D&,

RedENRIDEXIDINSWNE, FO—RDJaICAIDIIRTFIYI/INATDRLA
HRSDEDIZNEDIC, RUDIE LU THBBOD —BEDDIBICKONTLENET,
CDELDIBBHDEENL, RIPDD—IDMNT, FEEDILICNDAICE:ED
SN ZEEDEDIRENLHDET,

@ FryOORAINS, WEDBALYFEBALT, FO—RDU1ZOICENTEDCEEHERBLUET,
6® FryyOEFIVIOVvITREUENDS, IRIFYINATICEO-—RD 2%, ZNUEOSEIRDE
TRURAHFET,

‘A;jzﬂl Fr v VBRI PICHEXCRZRELRERIFIDBSICIE, +DEFBRLTCINEGTD
rJAY)Y

Tz,
Fr v BT PICCNSEROTRIFIDE, FrvIMT—EREY RILOBED,
by TY3-RIUVAYY 3 —DEICHEEBEDSED—HNISINTIINZT D
ENBHDFT,

® FryIMT—ENEOF v v TN TF vy IO PITIICEUIITET,
F v v IIRT—DHBERADRND, R4 DEUTERDIDICEUTFTTI S0,

x4

FryvIH9A4X 6 8 10 12

AEDOIRN TIR  (mm) 0.020

IwEDKEN TIR  (mm) 0.020

F v v DEUYRIL EOFET LD IER S DIEE LE T,

=5
LA X M10 M12 M16
@I LD (N - m) 579 101 161

_7_



ML ~OfED T ISEEICIT ST E,
@ RILIODRRBUCDRETEDEMNILEDRIELT, Fry 0D —IODKEITD
RENDBDET, COLDBBHMERENLE, FryIOD—INHNT, FEED
MLIENDACHMIRIDZEEDEDIRZENL DV FT,

A

Ui
i

@ BALYFEARANTRO-XPUaZB8L, YAII3-—DBEDITY
ITSVI v DRIETHELET,
BEHICBT BTy VTS VY v DBEENER B6 Ry w0y NI |
N Ty YV ORNEN BOTEANE 6 CEBMBETY,

&7

COB, Y2IYI—DRRO—DI9—INER 0—29— 5D
[CE&>TNBTEERRBLTIES, s2r0-p
BB, RO—22UalCB2UyD (BOIEHORF—ILR—)LER T BEARO=D
V) BRI THOETOT, L UEEHEL B EHBTELEET, -
FELTESL),
%6
F oI 6 8 10 12
ATE (mm) 205 23 205 o7

REIC, N0y RTyIVD, bvTI3—-ZENIIT, FEERZET,
Q@ PAMIVLEZETF v v ONBICEIYITTEREZT OILEEL, FERTERUITINEZEINLET,

%% PARILEEF vy ORABICRIUT D TERENTBR O EEE, FERTRHUTFCNENRS
g,

PAMNIVRERDREETF vy VZ0EGSEDE, FESDORO—BEPORBHELAEN,

BIEITDIRZENADHDET,

247 R B

Y ICESHDRIRD D DBSICIIFBERADNAELS, ZOEIEMAIDE, BROBRNSORBERZSIZET
L, FrvlnFmesd LiBHEd, YT ZRACOUTRIEFDEZRN, CNHEEICESVBEEICEF v
v OB UCRRZERGR MENHDET.

248 )I\S5VR
B TOEERMITICK > TP YNDVRICESBNKDISFRLTZE0, PN DBV FT EIRENS
EDREUTNIREARERDFET,
PINDSYZADRENDT =D DIHE, T—DDRNEEICKDENDD Y TI3—[TNHDXINDT, +0i&s
UEWEERRE TN LT IZE0),
AEHNMRETDF vy IDOHNENRSE, JIS BO905-1992 TEEZSINDHNENRE 4mm/s ZEEEL, F
vV IORBICHBITDIANENDAEEE, KT DRIICHELTHDFT.

(JIS BO905-1992 MOxyEERiRE(E, 1ISO1940-1 1 1986 £ 1S08821:1989 CTT, )

x7
FrvIOPA4X 6 8 10 12
ASVNDKRES (BK) g 2 3 4 6




3. FALDER

3.1 by TI3—DFEFE

FrwDlCldbyTIa3 - UTGEEENMN—HEEN T THOET, T2, SFITETIEBIFEHRE UTEREE MDD
FNNC, TEXICH U TEEERNMRBKIOEB Y TIY I —EEERUTRDFTINDT, UBRBSIIEXLTCLE
S\, BIEL, BRNIENMROMAD Y TY3—ZANTEETDISHICDONTIEIZDEZEINNRET.

]

ggg% HRRESTINTORRIBIEMNITENIEIXLUTES),
SMNIENROMADOEZZANTHEET DBHRCDONTIE, ZOEZENDNRET,
FESNIEDRIESRZRUVEVRD, £ TORILEDNCTOET,

A

I[}%

%% FrvDEEBICMASNDIEDOXRDEN Y TV 3 —FEALRNTLIZE0N,
BRELMOFRERTNIVEEDAS R MY TIa—&F v v ICENIITOERSED
&, BEEDEICHIEIIRVADEITRDICIEEDANRONET.
ZOXRDSIRETURIZITDE, D—IOMMNT, FESOELICNDAICHETBIRT
NZB8DEIRZENLBHDET,

ELMKDBN LY TY3—-ZANBBEIL, by TYa—oaasCREBHLTYUY
SHETITTRE,
F v v O OBIHREN SIBBRE TOERH H A, ZOF vy I0EEETNOES (FH,
FLEETERODPDOXTIE) KORETN Y TI3—ZANDE, NDYDTOERREKIC
ROUEZHFBYU I NAYUTRTF vy DEEEISETE, by TY a3 —EUYMIL ~ICEF
BEZBZDNMEBLTIRIEL, FvTY3a—B8800—0MNIBZNIHDE
ER
COXOBREHRNEEPICRENIDE, FESOELICNDACHGBNRITLNZENED
RENDDBDFT,
by TV 3 —EYIIMIL EOMRIBURNETE, CORDBERFTEDEETIEVRSY
V3—DRASA REICKEBZNMEALEGHES LBDHDRZNDHDET,

>
D
O

H> X
tEOREIUVSN _ 1 — NO
[ GOOD
3.2 vy T7Ia—0EHIT o8
D D—DICEoR FyTYS—ERELED, TNEF v v IICR Ja—Fyh N

HIFET, BFITDREIC, hyTI3—EVRIII—DEL—
Y3V, Y3—Jv rDTEHHNE ZERER TERLET,
EfZR TRIZEVENL, HEHTENEFLESETNSTS
VERNT, ERER TRRIELET.

AR
EL-YaYCENIMNTNSE, ISHRELTNIREERR, ~yTY3—DRBDIHIRERT, BEFR

DRACBEVTT, BERARULESER, BEGOVPIUTEBIELTIZE,
_9_



@ FYvITY3—EIVRIII—DEL—IYI3IVENDNHHOT, YI3—TFT vV ERENURIKDEESNDESEESD
TWET, Chid, HIBELIT Ry TI3—HIVZIIYI—(CXHUTBETEDELDICUEZEEDT, vy TV
3 —DRBEHITERICHT O WEUARNATREOINERZDEEA. (6118, SR

x| |hyTYa-—DORBEBEBZ TERALBRNTLIZE),

= e byTY3—%, ¥ZEHEASDICHBHEZBZ CTRIYITDE, YVAYI3—FLRE
I3—Fv RORIELT Ry TY3 =00 —-ON0HNDIZEN DD XTI,
QEPICCORIBIHENRENS, FESOOSICVDALCHBHNETINEENED
RENDHV T,

Q@ BB ZERODIES, by TI3—&I3—TFv rERIVEZERNT, YRIY3—-ICEELET,
MV R 8 [Cm Ity LD THMTIT T IES0N,

*=8

MLEYAX M10 M12 M16

I LD (N-m) 579 101 161

A %% BRIV S SIERERRET BV D TRED I TESLN,
= R B ICHRSNIZRILDKDDIRNE, NIV EDBATEY T3 =00 —-O00NDR
ZNDHBDET, T, BABEEE Yy TIa -0V Y 3 —HEFUTHFIRR
ZRCULZD, BIELTHY TIIY3 =00 —=DO0NDCENBHDFT,
by TY3—0D-DON0NDE, FEESOOICNDACHMNSTDZEEDEDR
ENNHDFT,
@ byTY3—1EHDDOBYNILRE 2 XTY, 2, IY3—F v TTAI DRIV 9
FDRCRAHRSIE, REEMEZIIREEMZNEOIURIL S &RV TEIY T - 2mmbLE

BIRD, BRBORNMBERDF TN, ZNUADEEHEDHBSICIE, ML D
FRN'Y 3 —F v FOEAKXD 2mm MTRERDLDIC, FLEEDSZRETRUN
FolCuTLrEEl,

g | by TYs—1BE0 2KOML T, BERRSORIL HERALTTE,
T Ry TV 3—31BH0 2 KAOMRIL RTEGITTIESV, 1 RETTHLGTDE Ry
T3 —0RIL FOET BRENOBOET, FfE, v TV3—ERRTBRILE
D, V3—F v RCHTBRRALABRENENEY 3 —F v FOBIETRRZNDBD
F9. TRy TV —EBNIRRIL DY 3 —Fy FEBNSRELTNDE, R
U RERTTE kv TV 3 —HERENEL A,
OEPIC DL SBEEROBINGE, WFNOBEE v TV 3 —0D—IDNT,
FEREOR< CNBACHBHNEINEENE RRZNIBDET.
210
3.3 hvTYa—0pkE GOOD NO GOOD
Fw?ya—EHMUE?,LnéU—DESET?%biﬁo 3 (ﬁ\XLif“y’\X
D—OEERTZEEDY I —R FO—DFRENSEIO—DD 1/4 & | o %%%‘
B<EEE LTSV, Thid. D—JOREEIREIZESE, Y3—-2 B H—et e
FO—2ORSD 1/4, D—DOAREERIZESE, Y3 —2~0—2 - S
ONED 1/4 TIEIBEBLTERSRNCEEZRKLET., (M 1036R) GOOD NO GOOD
Yo e — A _ _ ! L=Y5-2+0-7
- fu ZIR) o £ “ \ !
YTV 3 BRSOV VIENR, D-0ERRCNITRESEGUE ||
NELTLESN, kv TY3—ORHEBEIEE 11 Z8BUT S, - A

_10_



>
i

Y 3—R O0—D ORIFIHETIIEE LR TS ZE0,
B TOITHNTUVRNES - IED — DI, NEDREINDIZHICKE UITIBED
TEBNTENBDET, RNITDHE « ST —D%ZY 33— O—DDRIKITET
BELEIDETDE, IBEANHDICENST, UBIOEHEETD—INIFNTHNDC
ENBDFT, TOXDBEEHMEENGE, FESOELICVNDAICHGHR TN ZE

NEDIRZNHDDHNZET,
X 11
NRIBEBDIZES ARBEROBS
1 O TS T ERELET OV I ERELET

2 O T IR TORERELCY I Y OB E AR AOBERIEL TV
3—EBAICEH=EZY, s—ERINCEUET.
ORIC, 6D EBFHFTISTEIRET B0 ORIC. 6D B/ VI EERT D)
I B LET. B UET.
= Q 6D THERURORTROET, o | 6D PHEEATFORTRHET.
7 B TS TMNEE bd ETBE, B Y IRNEE bd ETBE,
b6d< $D= dd+ (V3 —DBEAZ ~FO—2) 6d>dDZ dd— (Y3 —DRAZ ~O—2)
X075 X075
3 @ TS/ AR TORAERELT 6D BiC O T IR EOBAERIELT D B

B ISOERRLET. COEE, Bl
TSTPMENBNEDSF v v IRIEICHK
WIS EB UNITTBEL TS,

| BT SUEIRRIBESC
REEFSEFENLS IO+
CEBELTLES, 85T
FERSBEINEESHZ
nnBnEY,

BRIV D ERBELET, COES, BIE
Y IMENSNKDICSERLTLES
Wo

—— | AU VI EIRET BEEIC
BFERFEFENLSIC+HD
CEFRLTL RS, 85T
FERIBEINEASHZ
nn'B0Eg,

OB TS T ZIRB UL TIDIRRET, ML
IEEE (o ) ZRZ LET,
I EBSDITDILEEBR CREHT 2
B)IC, REMSIE 1.6a MTICHNIULTL
ZE0\,
FERET ETREORICEE TS0 2Bt
BULERTE, LOSBERILEITEESD
CENTEFT,

OB ) VD EBE UIZEEDIRRET, ML
MIEEE (o) EBFLET,
O dBINTMOIRESNER EFE NG 72
B, REMSIE 1.6a MTICHILTL
ZE0N,
FERBRELETREORICHEE ) Y 2B
BULERIE, JDBRERTILETEERSD
CENTEFT,

ORI SIZONIMEREL, Y3 —
DA+O-DEREBEZERBLU T
=0,

O DOESNIMEIREL, Y3 —
DA FO-DEBEBEZREBLTIZS
(AN

§ dd’ BREDT vy Il

¢ d’ BEEEBEOF vy TP

-11 -




e

BHENLIIDEEICE, D—IONRNCEICK > TRETDRE, NMETHDICEICKO>THEETD Y TI3
—DBIMEREDD, BEOZEUNEONR )Y TIDTENDDET,

COERDBHEMENLIIDEELE, T—D0HHROEERSZAETEY, BEOZEMZNESETIT.

& 12 ER 13 RIBIL, IBETDIHETSTDUBETF v v IVREAINS, FyTIa—DEBAICKBICEIC
£oTC, D—UDRERSERERIDEHRIC, FEEONY TI3—DFESENDERRCD-DEIEETD
ESORREISE DT, BEORZEMZIEIICOHDRIZIITETT,

F v v DimEma< T vy TIIY3—DLEET
R TS0 &IRIE I Bk B VO &EIRIR T Bk
TS PO
12 13

34 Rt v/SOBRIYT

D—D%F v v D DOEHHBICHERDETDILCHICIE, ~yvTI3—DEEBOF vy IMT—DORIEICIE LS
TRAAMS, D—=DDIRICEK > TIR>F v v ODRIEICEER (R kv /\) ZEY T T ENUESBEEN DD F T,
Ay Z#FHT DB, SHICHBOERBZEZTTIIESN. BUDNERBUSNR Sy /NEFRULEESICR
WTHRELUCZSHUCXI I DEEFENDNRET,

3.5 ERARHDERE

F v v DDEARHOPICIILIBADUMNS, D-DDIEBERS, T—D0ORBRS, BEERY, OEGRHSEHZL
DEZFNHDFI., RERERRGZROICHICIE, INSETEERBUSONEBDFIEAN, TNICEDE
DFEOOIDDFEFIRZEHNEELE T, INETREDLETRAYRENMBENHEITID VDI E#E No.3106) N
SEICIRVFET, <D VDI EENo.3106] (X (8) BREBHBERIVBATDICENTEET.

S TIE VDI E#¥ No.31061 DBAGBMRZEAR L TRV I IO THUBDHBEICEBERLTIIZS),

%%g% IHRROANIOTICHRIF v v IV DEEEAOEGHIE, BEEME, ZONEBEBEVYRY
Y3 -DRBEE—HIDBICEUIIT, YRIYI—DRAEO-DPRICBNT, #HB

YUVFNICTRENDAERZLEL COGRIELZLEE, EEODBILEBDIEEDD 1/3

BOREOOHEHELT, BICHI RELTERELTRDET,

o T, CNIEETHORHICHITDIREZIRITT DETILIHDEBA.

COER, FyTIYa—nmR, B8 TEENE, tIEIH, BEHBIXUXYFTFUR

DRBEICELSFEINT T, CNSOEBERPSINTA-TRAOEEHBICEIDENTT,

SZANERHEOELETOHRBNETIETDIET—IDNTRUEL, FESOIELICL)

BACHGHRIIDZEEDEDIRBZNDLDHDET.

_12_



351 FBYUVEN

IRKONYIOTICRASNIZHEY U VI AL, BEEMIALBIEEFEMZBNDIRD, ZNOHRERTF vy
MRIETDCEDBNRARDY) VI NTT,

FBEIIIFNE, ZNOUEBRIZSICENATEELZIZDHDFTEAN, BICRADENTERSINT, RED
REBERBICHE D TRDTCENTEDMRBREFEEAEDHDF B, RIFFICEBBEZRIHICHEZ > THIFI DI
WICIE, NMASNDEEINICH U TO—DZRFTIDCHICUET, ULHETDRIBENDICHEEIDCENREN
KBV FT,

gggg BV IINEBRADINEF vy DICNZADEF vy IDEGEOMIL DS UTER
AD—BWDISBICEKODNTLEINE T, OEFPOLSBBHEERENS, ~FyTIa—
WO —DOBHNT, FEBOESICVNDALCHBRRIDNZEDEDIRZNDLHDET,

NERIEBDBEL, Y IIINHEHFBEBYIIFTND 1/2 UMTFELTES,
DEZEBAZDY I IINEF vy DICNADEF v v DI DEGONIL SHOTRIE L TIE
BAN—BOOIBICERNONTLENE T, DEPICCnLIBBHENRENE, ~vT
I3 0D =DOPHNT, EESOALICNDACEHBRRTHZENDEDHRZNDD
DNFI.

A

Jig
i

352 D-DDEW

ZRLOTND =D DB, BEDZES U TERZNSL UREINIEED
FA. 2L, OGBS BEOLEEEIC, FVODIERTIO D ZRE
TEBLBBIRZENDBDEIN'S, BEHENSLITDESIFRIDER
NINETT,

ZROREIL, by TY3—ED—DZ@8HABIIBMIRCTDCEICK
2C, KORVWIBRDBOSNET, 2, D—DDHENTEICEMRTEL)
BSICIE, 6 7TPDIBERICHEFCIBELNIINDLDIC, hyvITYa—%
BODEICTDE, KORVBRANESSNET,

ZI2U, Sa0EER UV RHAICEDNWTERIESNZE hvTY3—ZBNT
REULCSHCXIIDEEFENDNRET,

36 FELDER

SHEF Py IDA=ANTINS, FryvIDNERETONDIREOVYY VTV IDZERICDONTEIEREEZS
WDMAET ., EARBISHEBIDLZ ZISIRIEICRIT DMADT FRIHZIHOEIN, ANSIB11.63FZDPTER
EEERENDTI, LHUANSI THONMOEETHNCNSICEMB TREICBEGLTNDELTE, ZNHR
FZRLIDNDITTEHDF B A, ETCORELSHENTLZED—BICDNTERLCNDEITTIND, ZNZ
TFOREUCEREDEEZRBEIT DICIETEEA.

CCTIIBEDIEEDRNICIE T, —RBICIADINEZEREMNNDFATHIBLET, M TDORBZBATITND
ﬂéﬁ%EDMTH,%b@é@ﬁ%@ﬁbEtTJ—ﬁﬂ@%EEEMT&EbT<EéMO

gt | (MRSHEEDSN - EREUBNED-IBENRUE UEESE, FREVEICL
— BACHGNEINEENE3RZNIBOIET,

_13_



36.1 D—D =R I DI

%% EZIBHDIRIIC, FrvyIEFBSEILHOOEY ) VY ICHESBEIMIESINT
N3 ezmBLTIIZSN,

ENDHESN TN 22D, R+BOEER, LIBEBHIEEET—IDANTRY

HU, EESOESICNDACHGHRITINEEDEDIRZENLHBDET,

xR
FANSI B11.6—19841 Tld, YU YVSFDEEBAICEDDMIESNTORNESEICEE, FvyIDOEZEMELE
931 VY 0yORBIEEE, KERRICEATHISERREBZMUITICLCERELTNET,

by TY3—-FLRRAFY/INE, IMEOAMENFHLTNVRNCEE, EHDEETHE L THSUEILTL
<A

B84 | | by TY3a—FERFRy/IRE, AMEORNMEDFHLTNRNC EZRR I DLEDIC,
D—DZERBUENT, BO&GICTHNIVC DI ERTUTIIES,

FHERCITECNOSHIEUSERL, FyTI3—0O Y/ IBHNTRUBL,

BOELICVBACHBNEIDNEEDEIRENLHBDET,

A %u: COF vy DOBRINIFICUEOT, BEEFLITHEYRTANREERCUEEEICE
HEXDBNEKSICTIEDIC, FryvIEDERRDCF Ty I/ TEPFahl—
HEBBLEIE, ANSIB11.6-1984 section 4.3.2 ICESLE B A.
2, FTuDINWTEPFALAL—FEEEIC, FryI0D—DEELEEOELICH
BAERZICBTIN/N—DRBHNEETI., TNHBNBSE, D—OBRENRUHLE
EEIC, FESOELICVDAICH@HANE Hﬁ&%b@éh%nﬁﬁoiao

362 D-D=EREIDEE

At‘ | |9-VFEBEIDEECE, FyTIa—ED-IIERDT—D EHMBREEDRBICHED
—BNEETENBNKLIFRURTNERDE B A,
FEBEDNFERSIFINTINZETBICENDBDET.

xR
FANSI B11.6—1984] Tl&, FryvID—8ED—DDRABEDIRED, FERVEEIC 1/4 1VF @6
mm) ZB 2 DREI}, ZTICHEEBOEO—BEHPASBNKRSIBAN-Z[MITDICEERELTNET,

_14_



3.6.3 tIHIg

%t:l': D—DDRFEELF v v IDR Ly /NIHFELSHENTNDRS, D—DI0OEPINIF v
VO DEEZPBICKT UTEN UTNDRE, EED-IDE - HET, HBOW/NUL
ZH U TV DBEIIDDAHBONIRKIDKRELRZD, DRIDDF vy IDI—-DERRK
TEBRAZBR, D—IODNDTENBDET,
Q&HEDPICTHOLIBBHNRENE, FESOISICVDACHGHRINZEDEDH
ENDHVET, TOXIBTENFTERINDEEICIE, TEDRHICEETHERDEZ

7T,
al ol 4
=t——F-F = 7— - = = :

QEDDF v v ID by TI 3 —ORRAUBHROD—D(3, BBPRBAIEADS,
FMERTERSEOIMNTUESIRBZENDH DT,

QEPOF v v I ICHED—BHIEAINDE, FRICRABKBERLEIDT, O
PICRENGEI CENTERNKSBEL, MEQEGEBORBICKRITITONERTO
Bh.

>
D
OF

ER
TANSI B11.6—1984Tld, @#EBEPICEEBEMNNEN K CEDNTERNKDBEL, MOBBZRELTNET,

A ﬁ'[‘ﬁ Z2EY RLEEGDIE, @Y VY ODBRADRIEET > TEIBSE,
IMBUED—ODRE UBIR T,

ER

TANS| B11.6—1984Tld, Fv v I0'@%E L TNDEIEF v v D DERARIENENDCEDIXSIBLZEOBZE
RIIDTELE, FRAREIMERBORENSTONDICEERELTNET.

XIZTANS| B11.6—1984]13, BEHRT v FHEDNTNIREICE, REBELNSTICEEZERLTNE
ED

364 FRRRT

%C:l': EEDSRTUES, D—D&F vy INDSHRUTIZEN.
D—DZIEBUCIRBTHE LIRS, @Y ') V5 DORIBEDDETOELEFIZIERE
DICL>TO=DD%N, MBERRSEIRZENLSHBDET,

_15_



4. RT

41 #3H

F v v I DRE—RIWEAESORASEBEBONEDOFTEES T,

EEBARE LD, HEHBRUADEBBZANDE, ERNEEDEITTERIEEBONRELT, DEIPIC
D—DODHMNDEEDBRDELCE T, #EBIIUTDIT T Y RCHR > TERICT>TIIZS0),

% 58 B P f#EE % 35 %8 B9
R SBRORRCO= 10
o) R Sy EIEU, QHKDEENNBESICIE, 46
- BoERICDOE 10

EUI-FEP T —ZEUR
KL - FOD-—Z00 %ARK
KIE T100-0004 FRBFRBXKFH 1-5-1 J7»—R+ADITPEII - =R+ 23F
TEL 0120-77-6278 FAX03-3287-1203

>
D

%% BEENRRIDE, BEHDET, REER, RESLSHRELIT.
CORBTHURIZEITS ED -0 N, FESOIOSICVNDALCHESBNRINZEEHED
RENDHBVDET ., I, BEUNADOEEHZERADIEEROERDEES, BEHE
KORREBZDET,

FEYSEERZERNDE, FryvIDREHDFRRLET,
BEIPICT—=O0MNTRUE L, FEEOESICVIACHGHZODEEHNHEDIRZ
nntHnEg.

>
D
O

BEEERIRDHDUIBIKERVRIE, Fv v IRBPICHRE UZHENEREZENSE TER
HAMETR I B EDNBHDET,

ZORRUDEIPDD—IOANTREL, FESOOICNDACHGBRRIDZEEHE
2D, #EERESE3IRZEINIHDET.

>
D
O

42 DREER

B+ D1ITHONTNTE, BIBRBIBORT —ILHOF v v IOREICEALT, I3—A1 RO TvITSY
Vv DEBICIZED, BBRFEIEHITICENDHVET,
DEBRIIBEDEBFET, 1000 BEDEABICDOES—BELET. DEBERZITDOESIS, BB OIS
DIRREZ R/, MEBRIBEICIIZBLU TS0,

8R4 | | FryJABICLIRIBATEEIE, BEADET, Y3 - +O0-DDFBOREL, 2
= DIRETURIZIT S ED—DOD%5N, EESOIKICVDACHGBNRIDZEENDEDH
ENDHDET,

_16_



4.3 ZEOEHODHE

TANSI B11.6—19841M section 7.19 ICIXLZEEERHDEECDNTDAA RS UDRITESNTNET,
ZZ2OEIHE, FrvIND—DZIBEITDIENEAEITDIVAYY 3 —DEFROREECFEINTT, VRYY
3—0F v v IOMT—DOERBOFRNT, BEIDHEFTERNLDOBRETHNIL, BEIICIBELURTNEZD
FCh. SOICF vV IDERAEICKOTIL, BEHEFEHNICAEITDMENHDET, BEDICEIENRIT
€, D—DZBRBIDF v v IDHEEEMIFTDEHIC, RBDENESEEHNICTHRE LRITNIERDEE A,
FEFv v O0OQEEL, D—DZHETIRS, D—DUDAESSVES, D—DUDME, LDEIONIOIIE U]
BLIREXDEDZRE, FEABNHENDIEICHIEST URITNIERDEE A,

A

| | byTI3-0Ia-Fy FEPDIHEEIF vy IDDPICTHELTRNTRINTEEA.
FHAERB UL EECZENSHRUBL, FESOIKICLDALCHGNROONZEDE
BRENDHDET.

I[}%

Sk H
[—=] D

U

Fr v OBENBNERD, BURIEFEIIBENEETE—EDREBHZE#I LEITNIEZDIEA.

ULDNUBD'STF vy ODD—D&REIDENIE, MEDT—DDEOERRBEETIEIRRLEBRDIMD
PEEAOERICL > TRBIELET. EEMOAD—DERFIDEDSIDV—IZDEDICHKELET. BRI
BEMKREKENT—DIRAREBHEMCNZADCEICED, MHAD—DZEREIDIEDEBRICEBATL
FOTEDHBVET L, OGEHOEBNEDT—DEAT I OIBNEENSBICEICERDET, ENDY
BU, FBUBHEHBRBEXYT I YADRES, FryIND—DZR{HIDENZETIEI—RER

DET., BRNICIE, REOIY_VTRIINT-IICHUTITRINIED, D—DEF vy IDMIC
NASNBINEZEEBNDE, ZNOF v v IDMDD —DZERFIDEHEBZIDINDEINERELET,

RO THEERABHEDDIEIC, FLRENDSBRNBERIERNIC, BFFrvIDND—-DERFIDELE
RELBONEBRDEIRA. FryIND—DZRFBIDENEBADIIBHEREITDINIRE, D—0
EANSEIRAERDET., COXIBEHMEENE, FEEOISICVDIALCHEGZHRRIDEEHE
BRENDHDIET.

_17_



44 1x—=YUZ

|

—

|

e

_hyﬁj
L |
| “ i
o]
T
=]

T
B
I

=
===

L]
|

10) (2
No. G B # 2 | No. & B H} =
1 | FryIOMT— 1 10 | "NATUYRIL + 6
2 |10y Ty o 1 11 | RTUVD 1
3 |DxwvITSUIv 1 12 | RF—)LIK=)U 1
4 FO—X2D'Ja 1 13 | "NBIYYNIL 6
5 |UF—7 1 14 | NATUYRIL - 6
6 | VRHIY3— 3 15 | JU—=RZwv I 3
by TJY3— I o

7 (T RT5-) 3 16 | INEBIUTLIERY 1
8 |Ya—TJvhk 3 AL RS 67 1
9 | NAINMSYNILE 3

_18_




5. HEXYR

F v v DEFRAPICAREGHE UF UIES5BHNEEZE L CVEESAIC REEDRZEHB/NIES),

~ B & R XY &R
F v v ODMEEI LIS F v v IBGHIIE LTS, DEROE, BREZD.
RBEPEOEHI L TU D, DEOL, BRIYEinZBE6 TIELE

923D, BREREZ D,

@&y IDMEEI L TUVSLN,

BRERMEBRESLINE, O
gy VI DDRERET D,

VAP I3—DRAO—=DFE

I DNERICREICA D TUN D,

DEBERZI D,

Qery IS EDRDFIITINA
THHEATUD,

Q&) VI ER LU THDOEBE T,

D=2 vTID

by TY3-DRO-DB'ED
73_:(/\0

D—DZBELEEEIC, hyTY
3P REO—DJOPRPAICHD
£DICT D

FEDDRE LTINS,

ENEREBETLITD,

by TV 3 -OREERDND—DF
[CE 2 TLVELN,

EUWREECED N TEREZ
15,

CIEONKREBED,

BIEINZSTE L TTF v v D DIERRIC
G2 TV DN ZHEDDD,

V25T 3 —OSRBEEDIBNE)
ncunad,

BEDT) -2y TN SieihzE
70, NIMERELRNTEHRY T
Y 3 —DOREEABRIFZHOIT D,

OIHN' &I =D, INEZIZIBEONDNE SN DOELHET
INEASH
BEAR F v v OHREDMRN T D, ABR K VIRERN ZH# L TRIL

AN IPESS

A~y /NimEARN TL B,

A~y N\DIFERNZIEET D,

NP ERRCI A ER D)
L—Yy3avVICOINMEELTL
)

by TJY3—ZRALEZER, L—
Y3 VElELSBRUCIIZNR
<

kv TV 3 —OEUIRIL DD
FEE>TULELN,

by TY 3 —DEIYMIL ~E+DE
HYT D,
(EEUBHBE IR I DCE)

by TV 3 —-DOREENEED T
AR

BT SO VTN, F
v v OIwRBEICK UTETHEDD,

BRI T SO VTN, 18
BADEOICER LTSI ZHE

NHD.
FLEREEDOED, RESOEEE
SEEFIVITD,

FyTY3—-DBINEEE,
wII3-NEBELED, ~vT
V3 —QEUI NIV EAYB T TUY
)

by TY3—-—DBELZTEERRDIE
<F3d, FvITIYaz—nELHZE
TDE, FryvIDHEMRICEEIE
5522,

FBICEEOKRSENINZE Y
TI3—DARITTHBELEITIE
W, —BFD LY T3 —[CER
NEP LT D,

BREIDES, NIMaPWMEHET
REBL, EEEN—AKDLYTI3
— (D 5BNELDICT D,

BEANKEZEBE, NIMEER
STV,

NITED&EHHET, BEDZEIL
CEFZERLET D,

_19_




6. fIHk

6.1

H3KTOm
r %k

FRES H3KTO
Tt 6 8 10 12
Ya3-O2+0—2 (BR) mm| 55 74 88 106
JSVIyv»yE0-7D
(YUY 0—2) mm 12 16 19 23
_ _ | BAmm| 169 210 254 304
BA-RNEEBEOE) %/J\(grﬁ = s N -
B 5 % A0 & ¥ r/min | 6000 5000 4200 3300
o oy oy oy & A kN 22 3438 43 55
i 2 ya kN 57 86 111 144
g M E — X ¥V k kg;g‘; 0058 017 0.32 074
B (BEEMESD) ke| 121 235 343 559
xxom Y Uy Ay
CHTA & E S 115 140 165 190
SESEHAE D MPa 3.1 30 30 29

HI3IKTO AO®

fr %k
FRES H3KTO AO
Tt 6 A5 | 8 A6 | 10 A8 | 12 A8
Ya3-@2+0-—2 (BR) mm| 55 74 88 106
JSvIyv»y 20—
(YUY 2 0—2) mm 12 16 19 23
_ _ | BAmm| 169 210 254 304
BA-RNEEEOE) %/J\(grﬁ = s N -
B 5 % A0 & ¥ r/min | 6000 5000 4200 3300
o oy oy oy & A kN 22 3438 43 55
1o 2 A kN 57 86 111 144
g M E — X ¥V k kg;g‘; 0063 0.18 0.35 077
B2 (BEEMESD) ke| 132 252 372 583
xXom oy Uy Ay
R B S 115 140 165 190

C1TA e=S@HEE D MPa| 3.1 30 30 29

E 1 REE TR AR

T2 COBED 4 8D GD? (CHBELET,

_20_




6.2 Y&

H3KTOR
EAES H3IKTO
— 6 8 10 12
A 169 210 254 304
C H7 140 170 220 220
D 5 5 5 6
E 81 91 100 110
F 1048 1334 1714 1714
G M10OX15 | M12X1.75 M16X2 M16X2
H 15 15 22 23
J Max. M55X2 MeO X2 M85X2 M10O0X2
J1 26 35 40 50
K 19 205 25 28
L1 Max. 12 16 19 23
Min. O O O 0
L2 1 15 105 15
M 45 52 75 91
Max. 3275 3945 5175 6205
Min. 2998 3576 4736 56.75
o Max. 22 29 33 45
Min. 85 14 135 15
P 2 2 2 2
Q 20 30 45 50
WA 60 66 94 108
X 29 39 43 51
Z3 Max. 1717 2125 2573 3072
Z4 30 34 34 40
J L%# Z4 PX 2L-Y3YEyF1. 5mm
K T
l
| L[] g[
M
:
O = ———Tl—=—"F——
— T 7713

_21_




H3KTO AOM

FRES H3KTO AO
o 6 A5 8 A6 10 A8 12 A8
A 169 210 254 304
B 140 170 220 220
C 82563 106375 | 139719 | 139719
D 15 17 18 18
E 91 103 113 122
F 104.8 1334 1714 1714
G M10X15 | M12X175| M16X2 M16Xx2
H 15 18 24 25
J Max. | M55%2 MB0O X2 M85X2 | M100X2
J1 26 35 40 50
K 19 205 25 28
L Max. 12 16 19 23
Min. 0 o) o) o)
L2 1 15 105 15
M 45 52 75 91
Max. 3275 3945 5175 62.05
Min. 2998 35.76 4736 56.75
o Max. 22 29 33 45
Min. 85 14 135 15
P 2 2 2 2
Q 20 30 45 50
S 16.3 1945 242 242
s2 65 65 8 8
WA 60 66 94 108
X 29 39 43 51
Z3  Max. 171.7 2125 2573 3072
Z4 30 34 34 40
L1 4 X U=-Y3YEyF1. 5mm _15°
J S2| l2 P K31 TRV
NS ==
|
| | 3l 1
] . .l %
S
FTi—-
O | O =G —1—Ht—=—"F—— —
|
|
5 4
x,?l: —— — E,
6-G D
H E

_22_



6.3 1LiED

ROTSDL, FEEMEZERULCEZEOF vy I@EPOEENZRLET,
SINERDIRY (REEMEME)

6.4 REEM

160
140
. 120
Z N B— H3KT12
& 80— \\3§§\ HBKTI0
= o HakTe i KT
— [\ N\ H3K8
40 ——
20
0 1000 2000 3000 4000 5000 6000
0% (r/min)
EEETOYEE Rl UET,
&
66
S J1
)8 _J7_ U6 J10_
T T |
I I q_ I
o L]
Tl g |
J3 9
A EVid b
FrvOPAZ 6 8 10 12
J1 26 35 40 50
J2 28 38 42 50
J3 66 95 110 111
J4 16 23 27 33
J5 5
Je 34 46 50 60
J7 20 25 30
Js 12 24 30 21
Jo 12 14 16 21
J10 175 20 26
J11 11 135 175
J15 12 20 —
J17 5 12 15 —
J18 30° 15° —
L—yY3avEVYF 15

_23_




6.5 {Y/Ede

MEFEICIEF v v OREDMIC FEEDBRATWSNTNEITDOTHERBLTIES0),
H3KTO

F vy YA X 6 8 10 12
R o @] R |Em| o B8] R | @
FvoORNOA | MO | o | MI2 | o | M6 | o | Mi6 |
ABFIRILE | L=80 L=85 L=100 L=110
B=3 1| B3 1| B4 1| B4 1
B=5 1| B6 1| B8 1| B8 1
ABIER) T
B8 1| B10 | 1| B10 | 1 | B14 | f
B=14 | f
AL VFE
LYFA0y K © 1 o 1 o 1 o 1
DAL R — Mo | 1 | Mo | 1] mi2 | 1

H3KTO AOf

Fry P12 6 A5 8 A6 10 A8 12 A8
G0 fr &k [EE Tt [BE T [BE Tt [BE
Fv o OBEFE | M10 5 M12 5 M16 5 M16 5
ANEIUSRIL R L=95 L=105 L=120 L=130
B=3 1 B=3 1 B=4 1 B=4 1
B=5 1 B=6 1 B=8 1 B=8 1
AVl = YAwA
B=8 1 B=10 1 B=10 1 B=14 1
B=14 1
SHELYFE
LR I o) 1 O 1 O 1 O 1
PARIL — M10 1 M10 1 M12 1
IR & R &l

FTOERPERD, BWAESNTNDEIRFHICRK > TRESNLEENDT, MBRLEBKXUV /23t LE
[T ERBBHZNC EERIEVELET.

FTOER, ITBATOIFBESNLEXERIANDENDT, TODENRBRUTHBNRKIT /X2
(3L EIFICRIBH DD EHIB LIERGIE, FTOEOEHRBET, BEEULBZBRENVELET,
BISCDBDICDNTIE, ZNATTD EDRIGERICH T DE—DHE LD EDELET,
FOER, CNICRESNDIDITEIHDEBAN, HIBHEOHRMEICET DRI HENBNE
EIERRICERT IR BULIIFHESICX T DRI ERRIEFRHEUNADBODE, BHRDIERE
THRDSERTDRIATHSDE, BASDRIEEVNZLEBA. TOEL, \HEDIEERNIRS,
fFENE U IIEENBIRESR, HIAV\IRBHRHE UL EIHGROEAICEET SBRESELIEIE
RICDONTIE, BASEERBNEDENZULETY,

_24_







Table of contents

| Introduction |

| Safety Information |

| Safety Precautions |

1

o O

. Construction and Operation ............ccccoovviiiiiiiieeee..n. 4
1.1 Model Coding........ccooviiiiiiiiiiiiiieeee 4
1.2 Construction and Operation..............cccceeeeeeeees 4

CInstallation ... 4
2.1 Unpacking ...ccooviiiiiiieeeee e 4
2.2 ACCESSOMIES ..ovvviiiieeeeeeeeiiiiieie e e e e e e 5
2.3 Preparations for Installation ............................. 5
2.4 Installation Procedure ..........cccoovvvviiiiiiiinnnennn. 5

2.4.1 Before Installation ..............ccccccviiiininnnnnns 5
2.4.2 Removing Draw SCrew ...........cccccuvveveennns 5
2.4.3 Thread-Cutting on Draw Screw ............... 5
2.4.4 Installing Draw SCrew ...............eeeeeveeeennnns 6
2.4.5 Installing Chuck Adapter .........cccceeeeeee. 6
2.4.6 Installing Chuck .............eeuviiiiiiiiiiiiiiiiiinns 6
2.4.7 InSpection ........ccccoeeiiiiiiiiii e, 8
24.8Balance ......cccccoiiiiiiiii e 8

. Precautions for Use ..........cccccoiiiiiiiiiiiiiiiiiiiens 9
3.1 Selecting TOp JAWs ..........uuumuiiiiiiiiiiiiiiiiiiiiiiiiiaes 9
3.2 Installing Top JawWs.......ccccevviiiiiiiiiieeeeeeeeeeee, 9
3.3 Forming TOp Jaws............uuuummmmiimmiiiiiiiiiiiiiiiiiines 10
3.4 Installing Stopper ........oooviiiiiiiii 12
3.5 Setting Working Conditions .............cccccuvvuennnes 12

3.5.1Permissible Cylinder Force ...................... 13
3.5.2Work Deformation ........cccccvvviiiiieeninnnnnns 13
3.6 Precautions for Operation ............cccccvvvieee..n. 13
3.6.1Before Gripping Work piece .................... 14
3.6.2When Gripping Work piece ..................... 14
3.6.3 During Cutting Operations ....................... 15
3.6.4End of Operations ...........ccovveeeeeeeeennnnn, 15

. MaintenanCe .......ooeeeiiiiiii 16
4.1 Lubrication ... 16
4.2 Disassembly and Cleaning .........ccccceeeeeeiieeeeenn. 16
4.3 Setting Safe Rotational Speed ......................... 17
4.4 Parts List ..o 18

. Troubleshooting ..., 19

. Specifications .........eeciiiiiiii 20
6.1 Specifications.........cccoovvimiiiiiiiiii 20
6.2 DImMeENSIONS .....cuviiiiiieiieeeecre e 21
6.3 Gripping FOrCe .....cooeiiiiiiiciee e 23
6.4 Standard Top Jaws .........ooeveiiiiiiiiiiiiiceeee e, 23
6.5 ACCESSOMIES ..oevviiiiiiieiieeeeiieee e 24

LMITED WARRANTY ... 24



| Introduction \

1. This instruction manual describes the high-speed through-hole power chuck H3KT (standard
model).

2. Please read this manual carefully and fully understand the procedures for installation,
operation, inspection, and maintenance before operating the chuck.

3. Ignoring any instructions in this manual may result in a serious accident or machine damage,

leading to injury to the operator or personnel near the machine.

Always keep this manual handy and use care not to lose it.

Please contact us (phone and fax numbers are shown below) for information regarding this

manual and the objective product. Another copy of this manual is also available from the

following address:

oA

HOWA MACHINERY, LTD.
MACHINE TOOL ACCESSORIES TEAM
SALES GROUP
CREATIVE ENGINEERING DIVISION
MACHINERY DEPT
1900-1, SUKAGUCHI, KIYOSU, AICHI, 452-8601 JAPAN

Phone : International access code-81-52-408-1254
Facsimile: International access code-81-52-409-3766

6. The values of this manual are described in S| unit system. Values of former unit system
can be obtained by following calculations.
Pressure 1MPa=10.197kgf/cm?
Force 1kN =101.97kgf
Torque  1N-m=0.10197kgf-m

| Safety Information |

This manual contains warning messages for safe operation that are indicated by Safety Alert
Symbols. Carefully read and fully understand these messages.

The danger levels of the Safety Alert Symbols are defined below:

A DANGER I Indicates an imminently hazardous situation which, if not avoided,

will result in death or serious injury. These warning massages
include the preventive actions those are indispensable to avoid
danger.

Indicates a potentially hazardous situation which, if not avoided,
AWARNINGI could result in death or serious injury. These warning massages

include the preventive actions those are indispensable to avoid
danger.

Indicates a potentially hazardous situation which, if not avoided,
could result in minor injury or machine damage.

£\ CAUTION I

There are many hazardous situations that may occur during operation, inspection, and
maintenance of the chuck used under various circumstances. We cannot predict all of these
hazards.

Accordingly, the warning messages described in this manual do not cover all the hazardous
situations.

Also, there are too many things that are impossible or prohibited in chuck operation to describe
completely in this manual.

We cannot assume any responsibility for any damage or accidents caused through operation,
inspection, or maintenance that is not specified in this manual.

_1_



| Safety Precautions |
The following precautions apply to handling, maintenance, and operation of the chuck. Read

and understand them carefully before use.

£\ DANGER I

&= Never operate the rotating cylinder selector valve while the spindle is

rotating.
Otherwise, the gripped work piece may come off and fly out.

Never put any part of your body inside the spindle cover while the

spindle is rotating.
Otherwise, you may be caught in the rotating elements.

D

Route the solenoid valves so that the chuck keeps clamping the work

piece even if the power is interrupted.
Otherwise, the gripped work piece may come off and fly out.

D

Keep the hydraulic pressure constant while the chuck is gripping the

work piece.
Otherwise, the gripped work piece may come off and fly out.

D

AWARNINGI

ol Turn off the power before installing, inspecting, or servicing the chuck.
Otherwise, you may be caught in the rotating elements.

= Always operate the chuck within the maximum speed described in the

L)
?\ specification table.
Increase in the chuck speed lowers the gripping force, and the chuck

may lose hold of the work piece.

& Securely tighten the bolts with the specified torque.
?\ Otherwise, the bolts may become loose or damaged, resulting in
coming off or flying out of the parts or the work piece.

The table below shows the bolt sizes and their tightening torque.
Tightening torque
Bolt size M6 M8 M10 M12 M16

Tightening torque (N-m) 12.1 29.4 57.9 101 161




AWARNINGI

& | | Lubricate the chuck periodically.
?\ Failure to lubricate the chuck may remarkably shorten the lifetime of the
chuck.

Lubricate the chuck once in eight hours of operation. However, when using
a large amount of water-soluble coolant, lubricate once in four hours.
Recommended oil: MOLYKOTE EP GREASE

(supplied from Dow Corning Corporation)

For all the chuck parts including consumables, place an order with
Howa Machinery, Ltd.
Howa shall not be liable for any accidents caused by use of parts not
supplied from Howa. Any and all warranties are invalid unless only
Howa'’s genuine parts are used.

K

£\ CAUTION I

\. Use eyebolts when mounting or removing the chuck.
M | (Use the suspender belt when handing a 6-inch chuck, and eyebolt
when handling an 8-inch or larger chuck.)
Otherwise, you may drop the chuck or suffer from lumbar injury due to
excessive load.

NOTE:

The words of "gripping force" and "clamping force" are used as a synonym in this
instruction manual.

Both words mean total force of clamping each jaw in a chuck.



1. Construction and Operation

1.1 Model Coding

The high-speed through-hole power chucks are model coded as follows:

H3KT | | A ]

JIS-specified spindle nose No.

No mark . Having a straight socket for installation of chuck.
(standard model)

[ ] : Including an adapter or a back-plate
Spindle nose No. 5, 6, or 8

Size No.: 6,8,10,12

1.2 Construction and Operation Fig. 1

Master Jaw Jaw Nut Top Jaw

The high-speed through-hole power chuck
basically consists of a chuck body, a wedge
plunger and master jaws. ,L/E\ ¢ B
The wedge plunger and master jaws protrude so - B
as to engage the T-slot arranged so as to be at  Draw Screw - :
an angle in relation to the rotational center of the
chuck body.

When the wedge plunger is drawn to the rear,
the master jaws are pulled toward the center and
the outside of the work piece is gripped by the
top jaws (OD chucking).

When the wedge plunger is pressed forward, the

| [FRONT

—\ Pilot Bushing

Retainer

master jaws will move outward and the inside of Chuck Body Wedge Plunger
the work piece is gripped by the top jaws (ID
chucking).

NOTE:

This manual regards the top jaw side as “front” and the draw screw side as “rear”.

2. Installation

2.1 Unpacking

Take the chuck out of the package box. At this time, be careful not to take out or lift it by hands.
This is because 8-inch or larger chucks weigh over 20 kg, and lifting such a heavy chuck may
cause damage to your lumbar or injury by dropping the chuck. Instead, break open the box and
screw an eyebolt into the screw hole outside the chuck. Then, use a chain block to lift the
chuck.

A CAUTION Use the eyebolt when installing or removing the chuck.
(To lift a 6-inch chuck, use a suspender belt. To lift an 8-inch or
larger chuck, use an eyebolt.)

You may drop the chuck or suffer from lumbar injury due to excessive
load.

_4_



2.2 Accessories

The package box contains the accessories besides the chuck itself.
Please refer to the section 6.5 “Accessories” for particulars.

2.3 Preparations for Installation

Except the direct-mount chuck of H3KT-A type, a chuck adapter is needed to install the chuck
onto the lathe spindle. Contact us if you need information on how to design a chuck adapter.
Especially, if the cylinder stroke of the rotating cylinder is longer than the plunger stroke of the
chuck, design the chuck adapter so that the front edge of the chuck adapter regulates the
wedge plunger movement.

In addition to the chuck adapter, a rotating cylinder, a cylinder adapter, a connecting pipe, and
either a hydraulic or pneumatic pressure source are required to operate the chuck. However,
please refer to the Rotating Cylinder Instruction Manual for what pertains to them.

We, upon request, will review drawings for the connecting pipe.

AWARNINGI The user must fabricate a connecting pipe in accordance with the
lathe used and the chuck which has been selected.

It is extremely important that connecting pipe wall thickness be

sufficient to assure rigidity and strength.

Insufficient strength or rigidity will cause breakage of the connecting

pipe and instantaneous loss of gripping force to the chuck. This may

cause the work piece to be released during operation.

2.4 Installing Procedure

2.4.1 Before Installation
After taking the chuck out of the package box, wipe off all anticorrosive oil clinging to it with a
cloth permeated with cleaning oil.

Fig. 2
Steel ball

Draw screw Wedge plunger

2.4.2 Removing Draw Screw Sprin
The draw screw must be given an Eg;‘dss%‘;g\?vt
internal thread so as to be /
connectable to the connecting pipe,
in order for the chuck to be operated.
Thus, the draw screw must be
removed from the wedge plunger. —-—-+- SN ——- - —
Remove the retainer to permit draw

screw removal. Be careful when ]
doing so not to lose the steel ball
and spring on the periphery of the
draw screw.

o — L

6-inch chuck contains steel ball,
spring, and Hex. socket set screw

Hex. socket head bolt in the wedge plunger.

2.4.3 Thread-Cutting on Draw Screw

The female thread in the draw screw (J) must be cut to match the screw diameter of the
connecting pipe. The maximum thread cutting diameters are indicated in Table 1 for various
chuck types and sizes. Ensure that the runout does not exceed the tolerance indicated in Fig. 3.



Table 1 (mm) [A]
Chuck size 6 8 10 12
Jmax M55 M60 M85 | M100

| 7/]0.030

AWARNING The connecting pipe must keep enough wall thickness to ensure
the strength even after threading.

Caution, stated in the paragraph 2.4.3, for processing the screw must be
strictly kept for securing ample strength of a draw screw. If neglecting
confirmation alternatively, instantaneous loss of gripping force to the
chuck will cause by breakage of the connecting pipe or draw screw. At a
result, this may cause the work piece to be released during operation
and may severe personal injury or death to the operator or bystanders.

2.4.4 Installing Draw Screw

After cutting the thread in the draw screw, the installation is
performed in the opposite order of the removal. Install all of
the retainer bolts with the same fastening torque.

(See Table 2.)

Fig. 4
Retainer

Table 2 -~ Draw screw
; Hex. socket
Bolt size M6 M8 M10 head bolt Wedge plunger

Tightening torque (N-m) 12.1 29.4 57.9

| A WARNING I Fasten the retainer installing bolts with connect tightening torque.

Too little or too much torque may cause a fracture of the bolt itself or of
the retainer, causing an instantaneous loss of chuck gripping force.

This in turn may cause the work piece to be released and may cause
severe personal injury or death to the operator or bystanders.

Fig 5
2.4.5 Installing Chuck Adapter ) J
Install the chuck adapter on the spindle end face. [ s S R 0.005/A
Then the chuck installing socket (C) and datum face should e /710.010
be machined in place.
The clearance of the chuck adapter in relation to the chuck N
installing socket (C) should be 0.040~0.050 mm in diameter.
i é
— ~_Chuck Adapter
. Spindle

2.4.6 Installing Chuck
(1) Remove the top jaws and pilot bushing before installing the chuck.

(2) The 8-inch or larger chuck has a screw hole for the eyebolt on the periphery. Screw the
attached eyebolt into this hole and lift the chuck. To lift and install the 6-inch chuck, use the
suspender belt.
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Fig. 6
Pilot bushing Top jaw

Chuck adapter

Draw screw Al
(3) Advance the connecting pipe to the advance end by activating the hydraulic circuit.
In this state, the distance Re between the front end face of the chuck adapter and that of the
connecting pipe will be as shown in Table 3.

A CAUTION If the dimension Re is greater than that indicated in Table 3, the
chuck cannot be installed.

Table 3
Chuck size 6 8 10 12
Re*1(mm) 26 31 28.5 31

|AWARN|NGI Adjust the screw depth of the connecting pipe (Re) to a proper
length.

If the Re value is smaller than that indicated in Table 3, the screw depth
of the connecting pipe is not long enough to fully engage with the draw
screw. This will mean that the screw will be broken and all of the
gripping force will be lost immediately. If this accident should occur, the
work piece may fly off, and in turn may cause severe personal injury or
death to the operator or bystanders.

(4) Insert the special wrench equipped from the front side of the chuck and check to see
whether the draw screw can be turned.

(5) Hoist the chuck with the chain block and screw in the draw screw into the connecting pipe
until it can be tightened no more.

A CAUTION I Use extra care when operating the hydraulic or pneumatic circuit
during the chuck installation.

If you actuate such circuits accidentally during chuck installation, you may
be caught between the chuck body and the spindle or between the top jaw
and the master jaw, resulting in injury.

(6) Secure the chuck body to the chuck adapter using the chuck installing bolts provided as
accessories.
Install for the periphery and the end face the chuck body do not deviate exceeding the limits
indicated in Table 4.

Table 4 (mm)
Chuck size 6 | 8 | 10 | 12
Runout the outer periphery T.I.R. 0.020
Runout the end face T.I.R. 0.020

For the torque to be applied to the chuck installing bolt, refer to Table 5.
Table 5
Bolt size M10 M12 M16
Tightening torque (N-m) 57.9 101 161
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AWARNINGI Fasten the chuck installing bolts with recommended tightening
torque.

If the torque is largely different from the recommended value, lower or
higher, the bolts may break and the chuck and/or work piece may fall out;
this presents a hazard that may cause severe personal injury or death to
the operator or bystanders.

(7) Turn the draw screw with a special wrench, and adjust the Fig. 7
location of the master jaw to the wedge plunger position. Marking for indicating

Appropriate location of the wedge plunger at the advance end is  master jaw No.1 4P
where the dimension A from the clamp face of the pilot bushing \<

indicated in Fig. 6 becomes the value indicated in Table 6.

At this time, make sure that the stroke mark of the master jaw i
matches the outside line of the full stroke mark. Full Stroke]
The draw screw has a click (steel ball and spring for anti- égglggate

rotation), and therefore stop the draw screw at a point where its
revolution becomes heavy, and adjust the master jaw position.

Table 6
Chuck size 6 8 10 12
Dimension A (mm) 20.5 23 22.5 27

(8) Install the pilot bushing and the top jaws to complete the chuck installation.

(9) If you installed the chuck by screwing the eyebolt into the chuck periphery, remove the bolt.

AWARNINGI Be sure remove the eyebolt, when the installation is carried out
with using an eyebolt.

If you rotate the chuck with the eyebolt being screwed, you may be
caught by the part of your body or clothing and get injured.

2.4.7 Inspection

Operational resistance develops when there is some abnormality in the installation procedure. If
the chuck is used without removal of the resistance, parts seizure or abnormal wear may occur,
causing marked shortening of service life. Once the installation has been completed, be sure to
check out the minimum operating pressure. If it is too high, remove the chuck and solve the
trouble.

2.4.8 Balance

When the chuck is additionally machined or equipped with jigs, ensure that the chuck weight is
balanced. Unbalanced chuck will cause vibration and fail to maintain required machining
accuracy.

When machining an unbalanced work piece, take the eccentric mass of the work piece into
consideration and rotate the chuck at a low speed. This is because the centrifugal force due to
eccentric mass applies to the top jaws.

The chuck balance described in this manual is based on the standard balance quality (4 mm/s)
defined in JIS B0905-1992, and the unbalance amount of the chuck periphery is specified as
shown in Table 7.

(International Standards that correspond to JIS B0905-1992 are 1SO1940-1: 1986 and
1ISO8821: 1989.)

Table 7
Chuck size 6 8 10 12
Max. unbalance (g) 2 4 6




3. Precautions For Use

3.1 Selecting Top Jaws

The chuck is equipped with a set of standard soft top jaws. We are ready to prepare standard
hardened jaws and special top jaws as optional accessories at your request. If necessary, place
an order your from nearest Howa representative. We disclaim all the warranties and
responsibility for accidents caused by use of the top jaws not prepared by Howa.

AWARNINGI For all the chuck parts including consumables, place an order with
Howa Machinery, Ltd.

Howa shall not be liable for any accidents caused by use of parts not
supplied from Howa. Any and all warranties are invalid unless only
Howa’s genuine parts are used.

A WARNING I Do not use any top jaws which are heavier than those supplied with
this chuck.

If the mounted jaws are heavier than the standard soft jaws or standard
hardened jaws, the chuck will lose extra gripping force by the centrifugal
force due to excess in weight. This, in turn, may cause the work piece to
fly off and may cause severe personal injury or death to the operator or
bystanders.

| A WARNING I When using the top jaws that are higher than the standard top jaws,
lower the cylinder force in inverse proportion to the top jaw height.
If the distance H (from the chuck front end face to the gripping position)
is greater than the height X of the standard soft top jaws (dimension X in
the following figure or in the table of dimensions), a force larger than the
allowable value is applied to the top jaw installation bolts even when the
chuck is operated within the permissible cylinder force (specified in the
specification or product catalogue). As a result, the installation bolts may
be broken and the top jaws and/or work piece may come off. This may;
in turn, cause severe personal injury or death to the operator or
bystanders. Even if the top jaws' installation bolt does not break, the
great force exerted upon the sliding portion of the master jaws, due to

this peculiar application procedure, will shorten service life considerably.
H>X

Max. input force
in Spec. table

<——§E ffffff -—

3.2 Installing Top Jaws Ja'jv'?]'u t8 |
(1) Select the top jaws in terms of the work piece and install Master jaw j /T_OBJLW
them on the chuck. Before doing so, however, clean off the T
fitting portions of the top jaw and master jaw serration, as -—“——%—

well as those of the jaw nuts, with a compressed air blast. L5
What dirt or foreign matter remains can be loosened with
cleaning oil, brushed vigorously, then blown off by
compressed air. S 1
NOTE:
When a serration is damaged, it is similar to when dirt clings to the serration; the top jaw
is not seated properly, causing poor accuracy. When the damage is noticed, a whetstone
and file should be used to repair it.
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(2) The top jaws engage with the serration on the master jaws, and the arrangement is secured with

the jaw nuts and bolts.

This construction is adjustable only within a certain range for the top jaws and master jaws.
Adjust the top jaw position between the minimum and the maximum dimensions indicated by "O"

in the table of dimensions (see 6.2).

|AWARNINGI

Do not use top jaw out of the adjustable range.

If the top jaws are installed in the radial direction outside of the adjustable
range, the master jaws or jaw nuts will break, making the top jaws and/or
work piece come off in some instances. This may, in turn, cause severe
personal injury or death to the operator or bystanders.

(3) After determining the installing position, secure the top jaws to the master jaws using the jaw nut
and bolt.

Use the fastening torque for the bolts as indicated in Table 8.
Table 8
Bolt size M10 M12 M16
Tightening torque (N-m) 57.9 101 161

|AWARNINGI

Use exact torque for the installing bolts.

If less torque is used than specified in Table 8 above, the bolts may loosen
in the top jaws and/or the work piece could come off. If the torque is greater
than that specified the master jaws and/or top jaws will deform and
defective operation will result, leading to breakage and release of the top
jaws and/or work piece. In either case, the resulting flying off of work piece
and/or top jaws may lead to severe personal injury or death to the operator
and/or bystanders.

(4) Two bolts are used for one top jaw. As long as the installation bolts
provided for the standard soft jaws or standard hardened jaws are
used, the screw depth of the bolts in relation to the jaw nuts is no
problem, since the value is neither too much nor too little. Should
there be other bolt/nut combinations, however, be sure to keep the
screw depth so that the tip of the bolts will be within 2 mm from the
lower surface of the nuts, or at least not projecting out from below the
nuts' lower surface.

Fig. 9

2mm or less

AWARNINGI

Use two bolts to secure one top jaw. Be sure to chouse the bolts with
appropriate length.

Use two bolts to secure one top jaw. If only one bolt is used, the top jaw
and/or the bolt may break. If the bolts used to secure the top jaws are
screwed in too shallow into the jaw nuts, the jaw nuts could break. Or, if the
bolts protrude from beneath the lower surface of the jaw nuts, the top jaws
are not secured no matter how far in the bolts are screwed. In either case,
if the screw depth is improper, the jaws and/or work piece may fly off from
the chuck and, in turn, may cause severe personal injury or death to the

operator or bystanders.

3.3 Forming Top Jaws Fig. 10

When the top jaws are installed, they must be machine-formed to align GOOD NO GOOD

flush with the work piece. When the work piece is gripped, the jaw stroke |2 L=jaw;”°ke S

should be such that there is one-fourth of the jaw stroke remaining, as |2 : at %%z

measured from the stroke end. Thus, if you are gripping the outside § §§ )
e P

diameter (OD) of the work piece with the jaws, one-fourth of the inside
stroke should remain, while you are gripping the inside diameter (ID) with
the jaws, the remaining portion of the stroke should be on the outside.
Grip the work pieces within 2 lines inside of full stroke mark indicated on
No. 1 master jaw and the body (refer to Fig.7).
The cylinder pressure when the top jaws are formed should be the same
as when the work piece is actually being cut.
See Fig. 11 for the specific steps for forming the top jaws.

— 10 —

ID gripping

NO GOOD




Do not grip near the end of the jaw stroke.
Forged or molded work pieces have surface irregularity as far as they

AWARNINGI

are not machined. The chuck may not be able to grip such a work piece
in a stable state. Gripping a forged or molded work piece, not
machined, near the end of the jaw stroke will cause insufficient gripping
force, and the application of the tool to the work piece may cause the
work piece to slip out of the jaws and fly off. This may cause severe

personal injury or death to the operator or bystanders.

Fig. 11
OD gripping ID gripping
1 @®Prepare a formed plug. 1 @Prepare a formed ring
B ;
2 @Open the master jaws to the limit by | 2 @Close the master Jaws to the limit by

¢D

operating the hydraulic or pneumatic
circuit.

@Then form @D part where the plug is
held.
Diameter ¢ D is given by following
formula.
¢ d : diameter of plug

¢d<@d D= ¢d + (max. jaw stroke) x 0.75

¢D

operating the hydraulic or pneumatic
circuit.

@Then form ¢ D part where the ring is
held.
Diameter ¢ D is given by following
formula.
¢ d : diameter of ring

¢d>@pD= ¢d - (max. jaw stroke) x 0.75

@ Operate the hydraulic or pneumatic
circuit and grip the formed plug at ¢
D part pushing it to the chuck face
preventing inclination of the plug.

The operator must take care not to
pinch his/her hand when gripping the
forming plug. If caught, his/her hand
will be injured.

@ Operate the hydraulic or pneumatic
circuit and grip the formed ring at ¢ D
part. Be careful not to incline the ring
to the chuck face.

The operator must take care not to
pinch his/her hand when gripping the
forming ring. If caught, his/her hand
will be injured.

@Form ¢d' part where the work piece

@Form ¢d' part where the work piece

is held, keeping the plug as is held, keeping the ring as
above-mentioned. Diameter ¢ d' above-mentioned. Diameter ¢ d'
should be formed in the same SARL should be formed in the same
diameter as the gripping diameter of E”*"’ -5 diameter as the gripping diameter of
the work piece (approx. allowance H7) ) the work piece (approx. allowance h6)
and its surface finish should be better — and its surface finish should be better

than 1.6a.

A finished surface with a higher
precision will be obtained if the
formed plug is re-gripped before the
final finish forming.

than 1.6a.

A finished surface with a higher
precision will be obtained if the
formed ring is re-gripped before the
final finish forming.

@ After finished forming of top jaws, grip
the work piece and make sure that
required jaw stroke and gripping
accuracy are obtained.

@ After finished forming of top jaws, grip
the work piece and make sure that
required jaw stroke and gripping
accuracy are obtained.

Chuck center line for 2y

forming ¢ D

Chuck center line for
forming ¢d’

Chuck center line for
forming ¢d’

Chuck center line for
forming ¢ D

a
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Remarks

When machining a bar stock, keep in mind that the chuck may lose stable gripping force and
the work piece may slip because a long work piece may vibrate and the top jaws cannot firmly
grip a work piece with a smaller diameter.

In such a case, secure a greater gripping length in the axial direction to improve gripping
stability.

Figures 12 and 13 show examples of top jaws formed to secure a greater work piece gripping
length by moving the gripping location of the formed plug from near the chuck end face to the
upper jaw surface. The tops jaws are also formed to increase the gripping stability so that the
work piece can be gripped just as if the jaws were rising in the forming condition.

Method for gripping
formed plug near the
chuck end face. S —te—-

Method for gripping
formed ring on the
top jaw surface.

Formed Plug Formed Ring
Fig. 12 Fig. 13

3.4 Installing Stopper

To position the work piece in the chuck's axial turning direction, the work piece must be pushed
to the top of the jaws or the chuck's front face. But in some cases, depending on the work piece
configuration, a stopper has to be installed on the front face of the chuck. When designing a
stopper, obtain our approval of the stopper drawings. Howa is not responsible for any accidents
caused by a stopper designed without our approval.

3.5 Setting Working Conditions
The chuck using conditions includes not only cutting force but also many factors such as cutting
force, work gripping length, work protruding length, friction coefficient, and rotational speed. In
order to determine the ideal working conditions, all of these factors must be given due
consideration, with considerable time necessary to perform the calculations.
The "VDI Standard No 3 106" put out by the German Technicians Association is a good
reference in this regard.
For your copy, write:

Beuth Verlag GmbH Postfach 1145

1000 Berlin 30 West Germany
NOTE : Howa is happy to send you a copy of the English version of the above standard upon
request.

AWARNINGI The maximum applicable chuck speed, as indicated in the specification
table or catalogue, shows a guideline and is defined as the speed
obtained under the following conditions:

The standard soft jaws are so installed that their peripheral surface
coincides with that of the master jaws.

The gripping force-measuring instrument is held at the middle of the full

jaw stroke with the permissible cylinder force and the standard soft jaws.
The gripping force becomes one-third of the gripping force in the
stationary state.

Hence, this speed is not suitable to assure safety in every situation,
because it is greatly influenced by top jaw configuration, weight,
dimensions and shape, cutting force, gripping force and the
maintenance conditions. All such influencing factors fall within the realm
of user responsibility.

Excessively high rotational speeds for a given set of conditions may
cause the work piece to fly off and may, in turn, cause serious injury or
death to the operator or bystanders.
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3.5.1 Permissible Cylinder Force

The permissible cylinder force indicated in the specification table or catalogue is the maximum
cylinder force at which the chuck will not suffer damage, presuming those standard soft jaws or
standard hardened jaws are used.

This maximum force may be used as required, of course, but ordinarily long-term use under
conditions of maximum force is not recommended. To maintain long-term gripping precision,
one must keep sufficient work-holding force in relation to the cutting force, and with adjustment
for sufficient but not excessive gripping force the most effective performance will be achieved.

|AWARNING I The use of excessive cylinder force will lead to breakage of chuck
parts or bolts and sudden loss or gripping force. If such a mishap

takes place while the chuck is rotating, the work piece may fly oft,

causing severe injury or death to the operator or bystanders.

AWARNINGI In the case of ID gripping, ensure that the cylinder force does not
exceed half of the allowable cylinder force.

If a cylinder force that exceeds half of the allowable value is applied to
the chuck, the chuck parts or bolts will be broken and the gripping force
will be lost instantaneously. If such an accident occurs during chuck
rotation, the top jaws or the work piece will come off, causing severe
injury or death to the operator or bystanders.

3.5.2 Work Deformation

When a work piece tends to be easily deformed, lowering the
gripping force can minimize the deformation. However, when
the rotational speed becomes too high, it is less easy to
support the work piece due to the effect of the centrifugal
force. Thus, great care must be taken when lowering the
gripping force. To take better measures against deformation,
design the jaw configuration as if the jaws wrap the work piece.
Also, when the outside diameter of the work piece is not
perfectly round, the top jaws should be of a swivel type that
allows the gripping force to be applied equally at six positions.
We assume no responsibility for any accidents caused by use
of top jaws manufactured without our approval.

3.6 Precautions for Operation

We are the chuck manufacturer, and are not responsible for the safe operation of the combined
chuck and lathe or machining center into which the chuck is installed. There exist numerous
rules and guides for overall safe operation among the most respected is ANSI B11.6- 1984.
Nonetheless, while reference may be made to ANSI and/or specifications, mere mechanical
compliance with ANSI and/or other standards does not ensure safety.

All standards should be considered only as elements of an overall safety consideration, and
when considered alone constitute only minimum standards.

What follows is a partial enumeration of universal precautions, which should be taken in the
normal course of operation. Particular steps beyond or in addition to those, which will be
discussed below, must be determined by the individual user after a complete review of all
aspects of the work to be done.

AWARNING A failure to guard the machine as whole may lead to serious injury
or death to the operator or bystanders.
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3.6.1 Before Gripping Work piece

|AWARN|NGI Before beginning operations, check to be sure that the pneumatic

or hydraulic pressure needed to operate the chuck is being
supplied to the rotating cylinder. If not supplied or not sufficient,
the work piece could slip out and fly off as the cutting starts, and

may cause severe injury or death to the operator and/or
bystanders.

NOTE

ANSI B11.6-1984 prescribes installation of an interlock circuit for preventing chuck
rotation or an audible or visible warning system activated when the required pressure is
not supplied to the cylinder gripping side.

Perform a test run at low speed before cutting to verify that the top jaws or the stopper does not
interfere with the turret or tools.

AWARNINGI To make sure that there will be no interference of the top jaws or
stopper with the turret or tools, do a test run cycle at low spindle

speed without work gripping.

Should there in fact be interference, the resulting sharp collision

may cause the top jaws or the stopper to fly off, which may lead to

severe injury or death to the operator and/or bystanders.

A WARNING I To comply with ANSI B11.6-1984 section 4.3.2, you need to install a
check valve and an accumulator in the connecting area with the
chuck so that the hydraulic or pneumatic system does not loose
pressure in case of failure.
Besides check valve and accumulator, it is essential to install a
shielding cover that separates the chuck and work piece from the
operator or bystanders. Without such a cover, the work piece,
chips or tool fragments will fly out, causing severe injury or death
to the operator and/or bystanders.

3.6.2 When Gripping Work piece

|A CAUTION I When gripping the work piece with the chuck, be careful not to get

any part of your body caught between the top jaws and the work
piece or between the work piece and the machine. The operator's
hand may be injured.

NOTE:

ANSI B11.6-1984 prescribes installation of a shielding cover (guard) so that no part of the
operator's body can be caught between a part of the chuck and the surface of the work
piece when the space in between exceeds 1/4 inch with the jaws fully opened.
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3.6.3 During Cutting Operations

|AWARN|NGI In any of the following cases, the tool impact on initial cutting
contact may result in an unexpected cutting force in excess of
chuck work holding capacity:
The back end of the work piece is away from the chuck’s stopper
face.
The rotating center of the work piece is not aligned with the chuck
rotating center.
The work piece is a casting or forging part having a projecting gate
or burr.
This may cause the work piece to slip out, which may in turn,
cause severe injury or death to the operator or bystanders. If this
situation is possible, begin tool contact with the work piece
initially during a low speed test run.

,\D (]
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A WARNING I Severe personal injury may result if the operator mistakenly comes

into contact with a spinning chuck whose top jaws or gripped
work piece have irregular contours which are not readily visible
while rotating. A door or guard must be provided to prevent
anyone from approaching the spinning chuck.

NOTE:
ANSI| B11.6-1984 prescribes use of a door or a guard to keep the operator from
approaching the rotating part(s).

A DANGER Never operate the rotating cylinder selector valve while the spindle
is rotating.
Otherwise, the gripped work piece may come off and fly out.

NOTE:

ANSI B11.6-1984 prescribes the installation of a safety circuit to nullify opening or
closing of the chuck during its rotation, and the need to protect the operator from
inadvertent opening or closing of the chuck, usually by a shield.

ANSI| B11.6-1984 also requires that when a foot pedal switch is used, it must be
protected from inadvertent operation.

3.6.4 End of Operations

AWARNING I Remove the work piece from the chuck at the end of operations. If

the work piece is left gripped in the chuck, the cylinder supply
pressure may decrease, or the work piece may fall oft due to
mistaken operations, it may cause severe personal injury and
machine damage.
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4. Maintenance

4.1 Lubrication

The most frequent cause of chuck failure is insufficient or improper lubrication. If lubrication is
insufficient or if a non-specified lubricant is used, not only will wear be accelerated, the gripping
force will be inadequate, with the possibility of the work piece coming off during the cutting
operation. Adhere to the following guidelines for lubrication.

Lubrication Points Recomr_nended Time of Lubrication
Lubricant

Grease nipples on Once every 8 hours,

outside of chuck MOLYKOTE EP but where coolant is constantly used,
GREASE

body once every 4 hours.

Recommended oil: MOLYKOTE EP GREASE
(supplied from Dow Corning Corporation)

AWARNINGI Insufficient lubrication will lead to lower gripping force and create

abnormal friction and seizure. If the cutting is done in such
conditions, the work piece will come off and may cause severe
injury or death to the operator and/or bystanders. Lubrication with
non-specified lubricants may also permit extraordinary corrosion
and/or wear and will lead to a loss of gripping force.

AWARNINGI The operator and/or bystanders may be seriously injured or killed
if improper lubricants are used.

Improper lubricants may reduce gripping force of the chuck and
permit work pieces to fly out of the chuck.

AWARNING Failure to use an anticorrosive coolant can cause rust build up
inside the chuck that increases friction. This may reduce gripping
force of the chuck and work pieces may fly out of the chuck. This

causes serious injury or death to the operator and/or bystanders,
as well as damage to the machine.

4.2 Disassembly and Cleaning

Even with proper lubrication, fine chips or scale can enter the chuck to jam the area of the jaw
guide or wedge plunger, thus preventing smooth operation. Disassembly and cleaning must be
done on a regular basis every 1000 hours. When doing so, inspect carefully for parts wear and
breakage, replacing as necessary.

AWARNINGI If the chuck interior becomes jammed with chips, the gripping

force will decrease or the jaw stroke will become short. If cutting is
performed under such a condition, the work piece may be
disengaged from the chuck, causing severe injury or death to the
operator and/or bystanders.
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4.3 Setting Safe Rotational Speed

ANSI B11.6-1984 section 7.1.9 suggests guidelines for setting a safe rotational speed.

A safe rotational speed will be a function of the consideration of among other things, the degree
of wear and tear then existing on the jaws of the chuck, which may effect their ability to grip the
work piece. The jaws or chuck body should be replaced and/or properly refurbished if the
surface of the master jaw or the chuck body deteriorates so that gripping force is lost. In
addition, depending upon the usage received by the chuck, the gripping force should be
measured periodically with a gage. There should be a regular inspection for cleanliness as a
function of the ability of the chuck to grip a work piece even though its gripping pressure may
remain constant. The chuck speed should be reviewed with each change in job.Including
reference to the feeding speed of a work piece, a change in the size and weight of a work piece,
the composition of a work piece, the type of cuts or machining performed and the speed or rate
of cut.

AWARNINGI Do not leave the chuck in the state where its top jaws or jaw nuts

are not tightened. If the spindle is rotated in such a state, the jaws
or nuts will fly out, causing serious or fatal injury to the operator or
bystanders.

|AWARNINGI

Aside from damage to the chuck, the chuck will be able to maintain a constant
gripping force upon a work piece assuming that the hydraulic or pneumatic
operating pressures do not change. However, the ability of the chuck to hold a work
piece will deteriorate with wear and tear on the surfaces of the jaws of the chuck,
which will tend to reduce the coefficient of friction between the jaws and the work
piece. The ability of the jaws to hold the work piece will depend upon the work piece
itself. A larger diameter, heavier work piece, for example, will exert greater force
against the jaws of the chuck, and therefore, will more easily overcome the gripping
capability of the jaws of the chuck. Increase in the rpm will also add to the force,
which tends to pull the work piece out of the chuck, and improper maintenance in
the form of dirt, rust, improper or inadequate lubrication will also diminish the ability
of the chuck to hold a work piece. Finally, the manner in which the work piece is
machined in the lathe or machining center will determine the precise forces exerted
on the work piece, and therefore, on the jaws of the chuck, and may overcome the
ability of the jaws to hold the work piece. It is therefore absolutely required that the
ability of the jaws of the chuck to hold the work piece be reviewed with each new
set-up or job and periodically during the course of a long job. Machine operations of
the lathe which produce forces sufficient to overcome the gripping force of the jaws
of this chuck will cause the work piece to fly out which, in turn, may cause severe
injury or death to the operator or bystanders.

_17_



4.4 Parts List
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No. Parts Name Q'ty | No. Parts Name Q'ty
1 | Chuck body 1 10 | Hex. socket head bolt 6
2 | Pilot bushing 1 11 | Spring 1
3 | Wedge plunger 1 12 | Steel ball 1
4 | Draw screw 1 13 | Hex. socket head bolt 6
5 | Retainer 1 14 | Hex. socket head bolt 6
6 | Master jaw 3 15 | Grease nipple 3
7 | Top jaw (Soft jaw) 3 16 | Hex. socket head set screw 1
8 |Jaw nut 3 Eye bolt (except 6) 1
9 | Hex. socket head button bolt | 3
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5. Troubleshooting

When there are any troubles with the operation of the chuck, the following causes are likely.
Please check these before contacting us for service.

Trouble

Possible cause

Recommended remedy

Chuck does
not operate

Damaged parts on chuck.

Disassemble and repair.

Seizure of sliding contact part.

Disassemble and repair with oilstone or
replace.

Rotating cylinder inoperative.

Check the piping line. If no problem is
detected, disassemble and clean the

cylinder.
Insufficient | Chips heavily accumulated inside. | Disassemble and clean.
master jaws | Loosened joint between rotating | Remove the rotating cylinder and
stroke. cylinder and connecting pipe. retighten.

Work piece | Insufficient top jaws stroke. Adjust so that top jaws come near the
slips. center of the stroke when they grip the
work piece.
Insufficient pressure. Increase pressure to the set level.
Top jaws do not match the work | Correct top jaws forming in right way.
piece diameter.
Excessive cutting force. Calculate the cutting force to see if it
matches the specification of chuck.
Insufficient lubrication at master | Supply grease from grease nipples and
jaws and sliding parts. open/close the top jaws a few times while
no work piece is gripped.
Excessive speed of revolutions. Reduce the speed till the necessary
gripping force is assured.
Poor Chuck runs out. Check peripheral and end face run-out
accuracy. and retighten bolts.

Stopper end face runs out.

Correct the run-out stopper end face.

Dust has entered the master jaws
or serration of top jaws.

Remove top jaws, clean serration part
thoroughly to remove dust.

Jaws fastening bolts are not

tightened securely.

Fasten bolts sufficiently (but not too
much).

Jaws are not formed properly.

Confirm if the forming plug or the forming
ring is in parallel with chuck's end face
and if the forming plug or the forming ring
is not deformed by gripping force.

Also check forming pressure and jaws
surface roughness.

Jaws are deformed or jaws
fastening bolts are extended due
to excessive jaws height.

Lower the height of jaws as much as
possible. Excessive jaws height may
reduce the service life of the chuck.

Deformation is caused at specific
portion of jaws because a very
heavy work piece is held by jaws
only.

Try to grip the work piece at around the
centerline to avoid eccentric distribution
of load to any specific jaws.

Work piece is deformed due to
excessive gripping force.

Reduce the gripping force to a
reasonable amount to assure proper
machining.
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6. Specifications

6.1 Specifications

H3KTO type
Specification
Series number H3KT
Specifications 6 8 10 12
Jaw movement (Dia.) mm 5.5 7.4 8.8 10.6
Plunger stroke (Cylinder stroke) mm 12 16 19 23
Recommended outside chucking M_ax. mm 169 210 254 304
diameter for standard soft top jaw !\Klllort]é 1 mm 15 13 31 34
Max. rotational speed r/min 6000 5000 4200 3300
Max. input force kN 22 34.8 43 55
Clamping force at Max. input force kN 57 86 111 144
Moment of Inertia J L2
(See Note 2.) kg-m 0.058 0.17 0.32 0.74
Weight (with standard soft top jaws) kg 121 23.5 34.3 55.9
Matching cylinder
C1TA Series number 115 140 165 190
Max. pressure to operate chuck MPa 3.1 3.0 3.0 2.9
H3KTO AO Type
Specification
Series number H3KTL ALl
Specifications 6 A5 8 A6 10 A8 12 A8
Jaw movement (Dia.) mm 5.5 7.4 8.8 10.6
Plunger stroke (Cylinder stroke) mm 12 16 19 23
Recommended outside chucking M?X' mm 169 210 254 304
diameter for standard soft top jaw ?I/I\llor:é 1) mm 15 13 31 34
Max. rotational speed r/min 6000 5000 4200 3300
Max. input force kN 22 34.8 43 55
Clamping force at Max. input force kN 57 86 111 144
Moment of Inertia J L2
(See Note 2.) kg -m 0.063 0.18 0.35 0.77
Weight (with standard soft top jaws) kg 13.2 25.2 37.2 58.3
Matching cylinder
C1TA Series number 115 140 165 190
Max. pressure to operate chuck MPa 3.1 3.0 3.0 2.9

Note I. When the standard soft jaws are used.
Note 2. The four times of this value is equivalent to GD>.
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6.2 Dimensions

H3KTL Type
Series H3KT
umber
Symbol 6 8 10 12
A 169 210 254 304
C H7 140 170 220 220
D 5 5 5 6
E 81 91 100 110
F 104.8 133.4 171.4 171.4
G M10%x 1.5 M12x1.75 M16 x 2 M16 x 2
H 15 15 22 23
J Max. M55 x 2 M60 x 2 M85 x 2 M100 x 2
J1 26 35 40 50
K 19 20.5 25 28
L1 Max. 12 16 19 23
Min. 0 0 0 0
L2 1 1.5 10.5 15
M 45 52 75 91
N Max. 32.75 39.45 51.75 62.05
Min. 29.98 35.76 47.36 56.75
Max. 22 29 33 45
© Min. 8.5 14 13.5 15
P 2 2 2 2
Q 20 30 45 50
W1 60 66 94 108
X 29 39 43 51
Z3 Max. 171.7 212.5 257.3 307.2
Z4 30 34 34 40
g Z4 X Serration pitch 1.5mm J1
J L2 P |
O
|
I |
| \T ] g[
P .| %
<o Zz|c| || H—=—"|———
||
b
=T
6-G D
H
E
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H3KTL AL Type

Series H3KTO AO
umber
Symbol 6 A5 8 A6 10 A8 12 A8
A 169 210 254 304
140 170 220 220
C 82.563 106.375 139.719 139.719
D 15 17 18 18
E 91 103 113 122
F 104.8 133.4 171.4 171.4
G M10X1.5 M12X1.75 M16X2 M16X2
H 15 18 24 25
J Max. M55X2 M60X2 M85X2 M100X2
J1 26 35 40 50
K 19 20.5 25 28
L1 Max. 12 16 19 23
Min. 0 0 0 0
L2 1 1.5 10.5 15
M 45 52 75 91
N Max. 32.75 39.45 51.75 62.05
Min. 29.98 35.76 47.36 56.75
o Max. 22 29 33 45
Min. 8.5 14 13.5 15
P 2 2 2 2
Q 20 30 45 50
S1 16.3 19.45 24.2 24.2
S2 6.5 6.5 8 8
W1 60 66 94 108
X 29 39 43 51
Z3 Max. 171.7 212.5 257.3 307.2
Z4 30 34 34 40
L1 Z4 X Serration pitch 1.5mm 15°
s | L2 P ~

B
F
Cc

W1

70 ]\7:3011

6-G
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6.3 Gripping Force

The following graph shows the gripping force of the rotating chuck equipped with the standard

soft jaws. Dynamic gripping force
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6.4 Standard Top Jaws
The following table shows the dimensions of standard soft jaws.
Nne
N~
5 J1
Jg _J7 ‘ J6 J10_
T < :
q )
T@ 0 | J11
J3 J9 |
Serration pitch
Chuck size 6 8 10 12
J1 26 35 40 50
J2 28 38 42 50
J3 66 95 110 111
J4 16 23 27 33
J5 5
J6 34 46 50 | 60
J7 20 25 30
J8 12 24 30 21
J9 12 14 16 21
J10 17.5 20 26
J11 11 13.5 17.5
J15 12 20
J17 5 12 15
J18 30° 15°
Serration pitch 1.5
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6.5 Accessories

The package box contains the accessories besides the chuck itself.

H3KTL Type
Chuck size 6 8 10 12
Parts name Specification Q'ty | Specification | Q'ty | Specification | Q'ty | Specification | Q'ty
Hex. socket head
. M10 M12 M16 M16
bolt for mounting L=80 6 L=85 6 L=100 6 L=110 6
chuck.
B=3 1 B=3 1 B=4 1 B=4 1
Hex. kev spanner B=5 1 B=6 1 B=8 1 B=8 1
- Key sp B=8 1 B=10 1 B=10 1 B=14 1
B=14 1
Special wrench
for adjusting the O 1 O 1 O 1 O 1
draw screw.
Eye bolt - M10 1 M10 1 M12 1
H3KTL AL Type
Chuck size 6 A5 8 A6 10 A8 12 A8
Parts name Specification Q'ty | Specification | Q'ty | Specification | Q'ty | Specification | Q'ty
Hex. socket head
g M10 M12 M16 M16
bolt for mounting L=95 6 L=105 6 L=120 6 L=130 6
chuck.
B=3 1 B=3 1 B=4 1 B=4 1
B=5 1 B=6 1 B=8 1 B=8 1
Hex. key spanner B=8 1 B=10 1 B=10 1 B=14 1
B=14 1
Special wrench
for adjusting the O 1 O 1 O 1 O 1
draw screw.
Eye bolt --—- M10 1 M10 1 M12 1
LIMITED WARRANTY

Seller warrants its products to be manufactured in accordance with published
specifications and free from defects in material and/or workmanship. Seller, at its
option, will repair or replace any products returned intact to the factory,
transportation charges prepaid, which seller, upon inspection, shall determine to be
defective in material and/or workmanship. The foregoing shall constitute the sole
remedy for any breach of seller's warranty.

Seller makes no warranties, either express or implied, except as provided herein,
including without limitation thereof, warranties as to marketability, merchantability,
for a particular purpose or use, or against infringement of any patent. In no event
shall seller be liable for any direct, incidental or consequential damages of any
nature, or losses or expenses resulting from any defective product or the use of any
product.
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