SM/ND—F I IFvwD
3-JAW POWER CHANGE CHUCK

H3PS

NS ES
INSTRUCTION MANUAL

A SB

REGRIEE Z L <5, ABZ+DEREUIC
ECCORBZEFRBLTIES),
COEIGRAZIIAUICHRE L, RGDIEBES
NEDOIZHE, CORIPEEH ULEBIC
FRLUTLIESLY,

A IMPORTANT

Be sure to read and understand this
instruction manual thoroughly before
operating this product.

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

=FERRICERL
HOWA MACHINERY, LTD.



|Z2ICDONTDA YDA A=Y

1. REYSEVEEN - « » = ¢ 0 0 o e e e e e e e e e e e
14 FEBERIN - ¢+ v+ o e e e e e e e e e e e
12 KEBEVEE) - » » » » » o 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
24 BIHH - ¢ ¢ v v e e e e e e e e e e e e
o I 1 =1 S
DB HEEGTRED + + « v o oo e
24 ZARO—=7738H « ¢ ¢ o o e e e e e e
25 Hyﬁ_”fl;% ...................
251 FEZWBHDEIC -+ - 00
252 FyvOPITIOBSIT + - 0 0 -
253 FryIORIGT - oo
PB4 5 K« v v v e e e e e e e
DBE5 JNSYUZ v o o e e e e e e e e e e e
3. BALEDEE -+« ¢+ ¢ v v v e e e e e e
31 Py T —0BFE - ¢+ v+ v o v e e e e e
82 hYTYI—OBYFT - e
33 FrYTII—DFF « + + « = o 0000 e
34 RbWNDEUST -
35 (BRARMEDIBTE - « ¢ ¢ 0 o e e e e e e e
351 HFBEIYIHT e o o o o v e e e

36 VEELEMTE - « » « v v v v e e
361 D—OERBIBEIC + + - 0 v - -

362 D—DEEETBES « + v+ - - - -

363 LOYIDI « « ¢ v o e e e e e e e e e e e

BBA VEEIRT « « ¢ v 0 o o v e e e e e e
R L
e T = -
4D PDERESBIR: ¢ v v e e e e e e e e e e
A3 BREOEEEDERTE - + » + + v 00000 e
44 JN—W A o o v e e e e e e e e e e e e
5. HIISKIES « « + ¢ ¢ o o e e e e e e e e e e e e e e

N

B2 TEc r v v e e e e e e e e e e e
B BB+ v e e e e e e e e e e e e e e
6.4 SE/EEIEBEOSCIEEDFEDO - - - -
65 FEEHT+ « v o o o o e e e e e e e e e
66 FryIRT—HENI&HH: - - - -0 -
BT (dBER: + + v v v o v et e e e e

BRREIREE « « » = # + = = 0 o o m o e e e e e e e e

16

25
25



(EC8HIC

1. CORUREREAEL, HI3PSHEIMIND—F TV IF v v DDRERICDOUNVTHBLTNET,

2. COF vy DERERANEELSRIC, MIFTORKRIASERG:L, BYT - & - K% - RIICDONTHD
[CIEER U ECCERLSIES DL ORI LET,

3. CORKGRBPEDTHIREZTSBNES, FEESVEADDAZESAANCERSSHOMBDBIRICHEU D
<BLHVFT,

4. COBRRGSRPSEBICFITICES, MERUENRIICKUICTRELTIZS),

5. CORKGRAE L, CORIGRIENNTRET DREBICDONTOENEGHDEIEREALBRENLET,
FECOBRKRBEZMR U ESERTNEEBRLUTIES,

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.

COETE, RRNVEE-FIBSIC, BEE UL BRCE3BRAELTE LB EN
A BIE| mrsnzsEzsLZe,
CNEOES Xy —YCR, BREDRT ZOCECETNEESENIHEENSE
n¥g.

A Bk He CORMISL, BRNEROEREIC, EEE UK[SRICEDITEMEIMESNDIBRER
=0 L&,
CNSNESAyZ—IICIE, BIRZOE T DDICELCBTNERSRNFHEBENSE
nEd.

S-=z CORTIE, BIRVNERSEBSEIC, BRI HOREXZIIEBDIRENBESNDIK
Al IO\ %Eﬂ__\bggo

Z3, DOWDRBENCHITDEKL - BF - RIR - RTIDINTORKRZFAITDICELITETET A, ZDIED,
COEIRGRBAEICHHESN TR ESE, ZEDINTZHBRE LUICEDTEDDEE A,

F2, TTERNTEY D TLTENFRNCES 3BHTZ<HD, CORKGRIPASICINTESLITETIE
ho COERGRBEIC TTED) ESBNWTERVRD, TTE EBZTESW, €L, COINGRIPSICE
PN TRV ESR - BIF - RI% - RIZ1TD1HE, ZEICHITIMESEREIL, INTEDDEXETHREZABNE
ER



ZEDIZHIC

CIEADRIICHEICH > TRNWTNEZEELNCE, FoTCNWEEEENCEETEDHTNET, UIFRHZHILES
LYo

A

D

X

= [

i

AEY RIOEPIE, QERY) VY DUBRADOERIFET > TER
VAN
B U2 D — DD R LR T Y,

AEY RLEEPE, REY RILAN—DOPICHED—EZANT
EYALSYAN AN
DEMICERFNBIR T,

QYU VY DEHEFS, REEFICEIILBLEIDICLE.
BB U2 D — DN RE LB T Y,

ICEPIE, Q&Y VIDBENE—EICRDIE,
BB U2 D — DN RE LBIR T Y,

Azs
g{; Fr v OOBNT - R - RIOEICE, BREDDICLE,
QEDICESAENBIRTT,

¥

ReERDGRBMATERIDICLE,
EERMDIBNICKDBBAMER S B2, T—IHRELBIRTT.

ML ORI ISERICT ST E,
IV EOEH, NI S DRIBIC K DB DT — D DRENFET DHZN
NH0EY,

ML EOY A XEMST RILDETRICRLUET,

iy LD
LA X M6 M8 M10 M12 M14 M16
fifd FILD (N-m) 121 294 579 101 128 161




ERRIC RSBmO ETDOICE,
EEBORBERDEHBOFTNEE UEHIBREBRDCENDOE
g—o

foiBldL 6 » BDERICDE1 O@Z2BLE LET,
EIBBI3ISO VGe8 BamE e BEEA L TIIES),

ARRESVINTOTRIFEFNTENEX LU TLES),
SRNTEMESUADERERNTRETDBHIC DT, ZOEEE
WHREY, FLEENTEDMIEDRERLVENRD, INTORIEHE
MCEDFET .

Fv v DDBY TN LDEIEP A ML ~ZEERT DI E,
(61 YFRBOANILE, 84 YFUERPAMRIL ~ERERD)
FEBOUTTF vy IEBLED, BEZVZHIZDIDIRZNLDDET,




1. BECiFE

1.1 BERT
BMND—=F LY IF vy DIEROLDICHEINET.,

FHImSS
58S L ¢ U=k YOR/E GRELERD
PHTIE
FimES | AS, AG, A8
B XHBS: 6, 8, 10, 12

1.2 BEEEe

H3PS E3MUND—F U IF v v IIIU/IN—IE

MEHHRDF v v I T, ASKDHT, Frv 222IUiN= ZPNITSNEY
HIRF—, RO—2U—T, D5VDLN—, 2 oLLh by /Y5
PIVOSLAEY, FyvTY3—, BRUO/N1Ov KO—285w k
Ty YV ROBBRENTNET, Sty kg -
RO—22UanEHEAsInNNSE, RFO—2Y EO-22Ua
—TENLTOSYOUN—NDEE, 25V 00
/\“—ICE}%E_W-U‘E\E by T3 —AYUITOH HWL_{JFW} :
DEBENMEZENET.

by TV 3 —@EO—OEEEFICIINIT TBREY |
BEEE S TNET, rO-2U=7 ~ =
BT v v O EB U THRORSREROE

D, BEBANMBOIL, YU ISDHDTHEET UPAN=
SIRRNDSEIRBONDEBRN TEET,

B4 1

ER
COEIRGRBEDPTIE, FyTI3—DMINTNDRAZER], FO—XDUaDMINTNDRIZERE
Cbggo

2. BYII3E

21 B8

FryvDEMRENSRBELET., 81 YFULEDF v v IBIEEN'20ke MEHDFT ., BEVZHED, BL
TIHNZEITDENDDDEINS, FTINUZOFBLITLEDEIFREZLTHRBOPAMILEEF v v DG
DORUENRICALCTH, FIYIOYyIBREERNTHBD LIFTIESN,

‘ A:Iﬁl F v wOOIF, B ULDBSZPARILEFERTITE,
/. IO\

(61 YFRBONIVE, 8404 YFULERTPAMILERER
FEBOUTFrvvIEBLULCDRENCHIEDTDENDDHDET,

_4_



22 {YE6e
MEFEICIEIF v v OREDMIC, HEREDVEBSNTNFEIDTHERLTIIZEN,
( FHBICDNTE, 6.7 TRGNERZSRUTIIZES, )

23 EfrIdED

BEFEOH3PSO AOEF v v O ZERE, IREOTHMICTF v v I ZETITDEOICIETF vy IPITINMUETT,
Fr v IO PHTHEHRFTDETARBERRDDDFIULS, SHARBNEHETIZEN,

Fr v DEEEBSBILCHILCL, FryvIPITIOMICEEY VS, Y YIPEFTH, IRIFVIT0OY R
RICHERFZEEIEREDNMETIN, CNSICDNTIEOEY ) VI DEURGRBEZESR U TR,
HHPITEENDNEDIRIFY I 0y FORBZF v VB LET,

§§g§ DROFVT0v RIE, ERTIREBEEF vy VICEUZEOERALETNERDIE A,
IRDFVIT0OY FEBEEFDBRENETDCELIFRBICERTI.
SEENDRE U CHRRETI DEIBBEON—BOOIBICEKON, D—DDRBAEELET,

COF vy ITE, B&GY VIOV VIR RO—IEF v v IDTS
VY (RO=2U=) Z+O—DCENETHEETINBEHNEE ‘ ord
A, RO=2U—THF w0 PHN—ICEE>TIEEDELSIC, ﬂ*+}:
RO—22Ua 5B L TERL TS, : aln

COEDESTS

rRO-RJ=TJ

UPRHIN=
FryIRT—

25 BUIEZE

251 FRZI8HDIEIIC
WEROSIE UIETF v v VORBICHSE ULKBEBL, MICRULHFBTHIN TIES0),

252 FvyOPITHIDBUSIF

F oy I P TS ELTHERCIITEDS. F oy IPITIDF vy 23
g+ 08 (C) BRUEEREIZ, FHICINTTHESNTULTLE )

Iz /10.006 [A
=0\, Avﬁé; /710010
F vy OBRT+ YO8 (C) EF vy IPITIDRAFVRERT0040 (4 T
~0050mm&E LET, I

— 7170 ©
I : FoyIPSTH
N 2V B




253 Fv v IDRHT

@D FryDZRNIDEIC Yy TI3I—RBIUNAOY Ty YV TERHULET,

@ 81YFULEDF vy DICIE, FvvIMT—DOHEIC 9 4
PARILERDEITHDEINS, CITHEDP A

ML ERLRH, BOLEFET, i = E)
61 YFDF v vl BONIL TR EFTHEE , | TN FEHS “
L L | SyvIYa-
ABNET, ‘ iy
@ BEFERESEBBERELTIRIFYIOY K
EATERE CRIESEET, — = i
&
COREICBITD, Fvy I PIITIRHEEIRTF | 1 oovh |l
Y00y RORKEEOMOEER e 3% 1 DEE L == g
é:'“go —=H

AE?' ReTENE1 DELDINSNE, FrvIEERNTRCTENTEZ A,
/

¥ 5
=1
FrwvIOP14X 6 8 10 12
Rex1 (mm) 49 615 69 T4
J M16X2 |[M20X25| M24X3 | M27X3

FewIPHTH

IXRDFVT0y FORLAHFES Re TAISBERRSETDCE,
Re &N'&R 1 DEBEXDKRENE, FO-XDJ2ICHIBDIRIFYT0OY FDRALA
HRSDEBDIRNEDIC, RUDIE LU THERBOD —BEDDIBICKIONTLUENET,
CDEDIBBHDRENL, RIPDT—IDHNT, FEEEDIELICNDAICEHEEED
SN ZEEDEDIRENLHDET,

>
[}
Of




@ Fr v IORRAINSNHEOOYILYF2/BALT, RFO— X 6
A0V 1Z0F CENTEDIEZERLUET,

® FryIEFIYIOYITRELANS, IRIFVIO é&
yRICRO-22Ua%, ZNEESR<EIETALA A2

HET,

Ais‘E:il

Fr v OO PICBEELCEIEIEOBERIFT DB,
+OERULTINZEGT > TIESEN.

N ,
/ \
Fo v OBITBICTNBSERS>TRIFTBE, Fruom| L WW\\\E

\PFT5
F—EREY RILOBEXD, kv TV 3 —DREICHEZEEDSA \FO=27U3

D—FANIFNTINETDCENBHDFT,

©® FryIMT—ENBOF v v VNN STF vy I PITIICEUIITET,
F v v IORT—DHBEHADIRND, R2OEMURERDRDICEFIFTTIZS0),

£2
Fry YA 6 8 10 12
SNEDEN TIR  (mm) 0020 0.030
HEORN TIR _ (mm) 0020 0.030
F v v ORISRV SO FILDIFR3DBEE LET.
%3
ARILFT T Z M10 M12 M16
T LD (N-m) 579 101 161
Ag% RV R T 3RRICTS T L.

I FILODARBUIZORETEDENIVEDIELT, FryvIOT—DODKET
BRENDHBDFT, COXIBBHMEENG, FryIOD-—INHNT, FES
WELICNDAICHGH T ZEDEDIRZENADDET,

@ FO—-XDOU1ZREBFHRANDEGESEET, BOGGLEITE, ZNULEEERIBZDET,
ZONEN'D, BHHRARACTHIBELTDESE, FO-—R)-—TJEF v v IRT —DIHFEDEICAFV
ZRITET,
IR IROFVI0OY REEERY VY DRBERIBZERE L TRNTIIZS0),
B8R, FO—XXDJalliEZoUy D (@DIEHDRF—ILIR—ILERTIVDT) HRITTHDFEIOT, O
mNBELR OB TEILESET, BELTIIZS,

x4
FrvIPA4X 6 8 10 12
O#AE (O 1/2 1/5 1/6 1/6

REIC, N\10v Ty Y YIRKUV Ry TI3—ZEUTITT, FEERZET,

Q@ PAMIEEF vy ORBICESITTHEREZT OICEES, FERTRHUITTNEIRILET.

‘ ggﬁ%l PAMIEEF vy ORBICRT I TEEETBR OIZEEL, FERTERMIFCNEZRN
gCE,

PAMNIVREROEEETTF vy D20t EdE, FESDOEO—EPORBOELAEN,
BIEIDIRZNADBDET,




254 m B

YT ICASDDRIRD D DBEICIIEEIENNKRELS, ZOFTEEAIDE, HRDOBHTSOREERZSISi
CU, FrvonFmed UBHIT, BTITERZICOSMITRIBFEIEZRN, CNARBICSVNBESICIETF
vy DB U CTRAZIFRUEN DD FT,

REDERRQA R=IICRRSNIEF v v I T+ XTWI D HHACEDERBEY ) VY ZHHEHDE RS,
O0.5MPa U EDIBATNICHEZI LET,

255 NS>V
BNITOEERTITIICK TP YNS Y RICIESBNLDITTFRLTESN, PYNS YD DD FT CIRENS
ENREELUTNIBEARRERDET,
PYNSYZDRKENDT =D DHE, D—IDRLVEEICKIDERVWON Y TI3—[CHHNDDXIDT, +o1&5
UBENWOFmRE TN LTI IZS0N,
ARENMRETDF v v IVDHENRSIF, JIS BO90O5-1992 TERZSNDHNENRS 4mm/s ZEEEL, F
vV IORBICHBITDIANENDARESE, REDKIICHELTHDET,

(JIS BO905-1992 DxymEEARSIE, 1ISO1940-1 1 1986 £1S0O8821:1989 TY, )

=5
FrvIP(4X 6 8 10 12
AMISVDRESS (BN g 2 3 4 6

3. FALDER

3.1 by TI3—DFEFE

FrwDlClEbyTIa3 - UTGEEENMNAN—HEEN T THOET, T2, SFITETIEBIFEHRE UTEEE MDD
FNNC, TEXICH U TEEERNMRBKIOEB Y TIY I —EEERLUTRDFTINT, UBRBSIIEXLTCLE
S\, BIEL, BRNIENMROMAD Y TY3—ZRANTEETDISHICDONTIEIZDOEZEINIRZET.

82| BRRESVINTOHRISIENITENIEX LTI EEN.
SHNIENROUNADERZARNTHRETDBHICDONTIE, ZOEEENDLNAFET.
FEEMNTEDMIESIGRZRUVSVRD, 2 TORILEEMCEDET,

A %ﬂ: FryDELBICMATNDIEDELDEN Y T 3 —EEBULRNTLZE,
BRELEMORERMNMIVDEEOAZTE Yy ITI3—2F vy IICENHTTEEGSED
&, BESEOEICHETDIRVALITRDICIEEDDENONZ T,
ZDRIPIRETURZTDE, D—UNMHNT, FEEOEICNDAICEEGNIET
NEEDEIRZENHHDET,




32 FyTY3—nRYT &7
D D=DICEoE by TYI—ERELULD, TNEF vy IICIRIY D5yoU)—

[FET, BIYITRFEIC, by TI3—-ED0SVDUN-DEY TR
BRKIURBODNEIZEBES CTERLE T, ERZER THRIZZ
BN, BEETENEZLESETOST SV ZERNT, ERERT
RRILLE T,

N =z
=

by T3 —-ED0S5YDOUN—DOBRNTERKUIEHHNBICEDMINTINDE, TIHME L TN DIBE AR,
by TY3-DRIEDHLZERT, BERARODRRICEDIT, BERRULHER, BEGOPIUTEIELT

<z,

@ byTI3—RBOSVIUN-DERHBNEENHE DT, NILRCKDBEESNDIBEICE>TNET, D
128, BESNIEMBMUA TR TERICBENIE A,
@ BESNEENITIHBIC, hbyTY3—&REICHRIFHDNIVEERNTISYIUN-ICEBELET.

=6
s by IY3— | OSYOUN—]| byvTY3— | by TII3—D

T2V TEs00 | ohugs | ontasEs | ML ED

6 | M10 2 15 13 1o

g8 | M12 2 18 13 1o

10 | M14 2 20 i ”

o8
D290 18= L ST by T g—

A | by TI3a—-RBROSNERBOMNILFTEEL, BERRSIOMNIVEEALTIES

>
Mgt
0

bYo
RO ICRSNERHBDNIL KD DISNEAHTEEITDE, bvTI3—0M)U LD
BIDRZNDHDET, FL v TI3a—ZEUGTDNILEDDS YD UN—ICXTT
BREAHRS SHRENE, MILEODSYDIUN-DRIBETDIRZENDLHOET,
@EPICCDRIBBHNREINSE, NWIFNDBEEE Y TI3—0T—-I0HNT,
FEBOALCNDALCHBHRTNZENDEDRZNDHDFET .,




@ b~y TY3—0OEYIIAMNILEERT ICHIHY ML TG TS0,

=7
RIL R+ Z M1 0 M1 2 M14 M1 6
@I ELZ (N-m) 579 101 128 161
g | (BRITRIL SRERER LD TRID TSRS,
RTCHRSNE FILIEDDBENE, RILFDEAT Y TY3—0D0—I0RNEHE

ZNDHDFET, T, BABREERE by TI3—0DSYTUN=DER LU TR
RERCULED, BIELTHYTIY3—0D—=O0NDTEN DBV ET,

by TY3—=00-0MNDE, FEEOEICNDACHBNRTINZEDEDH
ZNN'HDFT,

3.3 v TYa—0pkE

by TY3—ZRNIES, CNZED—DICEE8THRELET,
D—DZEEIDEENYI—R~O0—DE vy TI 3 —DEYITE
DF vy IRABEFTEBROEENDRARO—DE LTS,
COEEDYI—REO-=DIE ZRFO-DDERX1/2 EBDET, |

Nge)

GOOD NO GOOD

Lyazmaf_x\é

XZ

YTV 3 —ORER (P11,12) BCORHOBETEONTL | 2 FER %%@%
g_g—o ——d iL S B

INMINDY 3 - +O-DTIBEIDEED, RFNSERAFO—

D0 1/4 BRBBE LTES, Thig, D—00NMEEITET GOOD NO GOOD
BEER, Y3-2O-DORED 1/4, D-DORNEEEETSD  |B] 7 L’H”Dyjﬁri

A
%

EER, Y3 -2 R0—J0ORED 1/4 TRIBRLTRESBENCE | 8 4%?% G
EEHUET. & - : |
by TV 3 —BEEOY U YSENE, D—OERECHTTRES | it |
ERUENE LT ES,

s | |v3—2 FO—YORBETRIBEURN T ES0),

=0

BRI ZOITHON TSNS - BED -2, HMEDRRINDIZDHICLRE LIZIBED
TERBNTENBDET, RNIDEHS - B|ED—D %Y 33— 0—DDRImITET
BELIDETDE, BEANHDICENST, UBIOHETI—INITNTHNDC
ENBDFET, COXIBBHENEENIL, FESOIELCNDACHBIR TN ZEES
NDEBIRZNDDHDET.

_10_




B 10

AEIBEDISS
D=OBD 5V IMRDIBE D= DD RERRDIBE
1 O ST ERELETD. 1 O ST EAELETD.
kv TV 3 —D U6 THENRE S T BE D—DODNES d PENRE S TBE
&, B TS TOMESTFRORTRDS (&, B TS T DIMER FROR TROS
/ - nZg. A nZg.
N7 od : R TSTDOHE RE R od: BT STDNE
dd=2x(N-Js) pd=¢pd+2
2 O~y IIS—EREISIICENE, AE | 2 0~y IIs—DRIKT
EEDEHIRLET. SOEBHENT UE
B TS TME I TENRESN T JJ c ER
Bl =
by TY3-J6 I c] p= \ (¢d' N
d = Ty e N=N-(—+
J6=N-7 — 1 2
N [ ”g 7,]‘7,,
#11 Omm
3 BEFLRESEORERIFLCod BT STERBLET. COB, BETSTMINGENESICR My NBICKETST
EBHITRRLUTLES,
—, .
oy | oy
— BT SUERET DEEC
5] AR | 3Farasnnssic+s
= _D SN, N zo =
SEFRLTLESN, 82T LT 1
/ - FEFESDEINEASHZ 2
D177 RS nn'BonET., G S
Ul

4 B TS OZIRRBURTEDIRET, D—DIBRE (6d) ERFELET
SAEIID =D DIEEEBRCAE (H7 2R [, REMSE 1.6a MTCHIUTIZS0,
FE, BRELTREORICEREISITEZRBELET L, JOBRERTEITEERSICENTEXT.

=
Lz —
SBEMEND S ESNIMERRL, Y3 —DRAFO—DEIBRBEEEZERLTIES),
= @@ = L @
Gl | N G | | —
=

S-==
3
AR

by TY3—DBIRCKOTIE, byTI3—ZNORABIUTHSHRIETSTEBATINENDDFT, &
by TY3—ZBA LTS T SO ZREIMELNHDET,

-11 -

12, BEEERRIC,



B4 11

ARIBEDIZS
1 TS ERELET, TS5 sV
kv T3 —J6 TESRESNTL\DE
R TS TIE dd1 -
od1=2x(N-J6)
2R VO ERBELET. = N
B Y IREE ¢d2, D—IIERSDE I ETDE - f g + 32
¢d2> ¢ d'
%
3 BEEEERSEOBRERELTod] BICHRF TS T EIRRLET,
COB, RIETSTDENENESIC kv SEICEE TSI &R T TRRLTIEE0),
D
| BT SUEIRET BEEIC \
A =R I REERSFENKSIC+D Ry
CEELTLIRESL), BT N ©
FEQSBEINEESHZ =z W =
noBOETY,
Gt —%— 5
st

46D ORI BRESERE LE T,
BRI Y DIBREIRIE U VT o d2 RECRARE LET,
¢D=¢d2

SEE VD ERR UL TIORET, D—DBEE (od) ZRFELET
OAEID =D DIEEEBRCEAE (W6 12E) [, REMSE 1.6a MTICHIUTIES0,
FE, BIMEETREORICRE TSI ZBELET &, JOSHBERITETERESDCENTE
EED

6 DR ZSNIMEREL, Y3 —DAO—DEIRBEBEZRR LTI,

=

N
=7

ER
by TI3—DBIRICK ST, FyTII—ZNORABSINUTODORET ST ZBATDIUENDDF T, X
2, BIEEEERIC, byTY3—ZBN U TN SR TSI ZREIMENDDIT,

- 12 —



34 Rt v/\OBRIYT

ND—=FTVIFvv I3, D=DZF v v DIDOEHHERICTHERD URNERE UCEEN TSI A, T—
DaF vy D DOEHHERICHERD T DIEHICE, FrvIRBEICHULITIED, D—IDMIRICL>TRF
vy DODOBBEICEER (X b y/\NEZRDYTSCENUERBENHDET,

Ay N\ZF#FHT DB, SHICHEBOEBZEZTTIIESN. SMNIENERUSNW Ny /NN EERULES
[CHEETDIBHCAIDER>ENDNRET,

gg%% QERETERICT — 2D DRBROHRNERTE ULIBBRBOE S NI E A,
ZDRDIBIRRETLIREIZITDE, D= THEES DAL ICVNDAICHEGNRIT N Z
BDEIRZENDBDET,

3.5 ERARHDERE

F v v DDEARHOPICIILIBADUMNS, D-DDIEERS, T—DU0RBRS, BEERY, OEIRHSEHZL
DEZFNHDFI., RERERRLHZROICHICIE, INSETEERUSONEBDFIEAN, TNICEDE
DFEOODDFEFIRZEHNEELE T, TNETREDLET R YRENMBENAHEITI D VDI E#E No.3106) N
SEICIRVFET, <D VDI EENo.3106] (& (8) BREBHBERIOBATDICENTEET.

S TIE VDI ¥ No.31061 DBAGBMRZEAR L TRV T IO THBODHBEICEBERLTIIZS),

%% Q&P DIER NS, 6.3 BEH DRDISTZSRUTIESN.
COTSTRBUTORUTAE U EZDEERLUIEENDTT,

- REEMZE[EA

* by TY3-BREDELSF vy ORT - ERTERDUBICTER DG ZILE

- SFBYU VI HICTER
EE0&GEHETF vy IDMECSHRDOBEZER U TCENITEIMMRBICROIEBDT
ED
o T, TNRETORUICHITIDRZEZIRITT IMETIEHDEEA,
COER, FyTIa—DmR, B8, TEENE, IEID, BEHBIUXYFTFUR
DIREICESRESINT T, CNSOBRPSINTIA-TRADOEFHBICEIDIENTY,
SZNEFRHEOELETRGRBNEIETDIET—IHANTRUEL, FEESOELICH)
DACHBHRRIDZENDEDIBEZNLHDET.

351 #FBEYIVSFH

IRKONYI DT ICRASNIZHEY U VI AL, BEEMILBIEEEMZBNDIRD, ZNOHRERTF vy D
MRIET D EDBVNRARDY) VI NTT,

FEVIVINE, ENOMEBERIBEICENZATEELZZDHDIEAN, BICRADENTERASINT, RED
REBZERAICDIZE D TRDCENTEDHESRIFEAEHDIE A, REFRIBEBEZRBICHDIZ > THERFIDIC
WICIE, NMASNDEEIAICH U TO—DZRFIDCHICUET, ULHETDRIBENDICHEEIDCENREN
KBV FT,

ggg% FEYIIINEBZADINEF vy IICNZDEF vy D DEGROMNIL ~OMRE UTHER
AN—BWDSBEICEDNTLINE YT, @EGEPOXSBBHSERENS, FyTIa—
WVI—=DOBHNT, FESOESICVDACHBHNEIDZEDEDIRZNDHDET,

_13_




36 FELDER

SHEF Py IDA=ANTINS, FryvIDNERETSNDIREDOVYY ZVTYIDZERICDONTEIEREEZS
WDMAE T, EARBISHEBDLZ 2ISIRIEICRIT DMADT FRIHZIHOEIN, ANSIB11.63FZDPTER
EEERENDTI, LHU ANSI THONOEETHN, CNSICRMBCTRECESLTNDELTE, ZND
ZEZRIAIDINDITTEHDFEBA. ETCHOERELHENZZED—BICDONTERBLTCNDEITTINS, ZN
ZETFOCE LU CEREDEEZREITDICIETEEA.

CCTCIIBEDIEREODRNICE T, —REICIADINEZEREMNNDFIATHRIBLET, M TDOFRBZBATITND
ﬂéﬁ%EDMTH,Eb@é@ﬁ%@ﬁbEtTl—ﬁﬂ@EEEEMT&EbT<EéHO

g§g§ BEEARZEBOIN/N-EREBLRNED—IBRENIRUB UL EEIC, EESOELICH
BDACHBHRRIDZENDEDIBEZNLHDET.

36.1 D—D=iEEI DI

%%ﬁ% FEZBHDRIIC, FrvyIEFASEILHOOEGEY ) VST ICHERBEICIIEIE

DMHESNTNDTEEBBLTESN,
EADMHESNTNED D20, R+DDEEL, DRIZEIBHEEET—IDPANTRY
BU, FEEBOEKCVDACHSBHEINEEHEIRZENLHBDIT,

N - —

FE

FANSI B11.6—1984] Tld, ¥ YSDERAICEADHHISSNTOENESICR, Fvvo00EERIE
T3 UH0vHOBRELE, BERECHIENIZEREBENTIICEERELTNET,

by TY3-—FLRRAEY/INE, AMEOIMENTFSLTNVRNCEE, ENOERHTHERLTHSUEI LTS
Eéb\o

Il
[

by TYa3-FLRER y/NE, AMEORMEDNTFHUTNRNC EZRIRT DIEHIC,
D—DZBEUENT, ELQ&GICTHNI YOI EaRTLUTIES,
FHERCITECNSHEMULSERL, byTI3—DAy/IBRNTRUTEL, F
BOEKICVBACHGBHNZE IO ZEEDEDIRZNDHD XTI,

[—]

COFvyDDBIITICHEST, BREFLIIBEYRTANREZRCULZEEICE
HEEDBNKDICTIIEDIC, FryDEDBEREDICF v I/INIVITEPFaLL—
HEFELRE, ANSIB11.6-1984 section 4.3.2 ICESE LEEA.
X2, FTvINIWITEPFaALU—FELESEIS, FryDOOD—DEEEBOELICH
BAZERZELCBTDIN/N-DRENEETI, CNHBNBE, D—IBREMRUBLE
EEIC, EEBOISICNDACHBRBRIDEEHODEDIREZNLHOET.

>
[}
Of

_14_



362 D—OEERTBES S

A siﬁ | D—DZBEBIDEEICR, FyTIa—ED-DFLERD—D EMBAREEDEICHED
N
| —mrrEENENESERULETNEBDEE A,

EEDFZLRLIINTIDETDICEDLBDET,

N - —
e
FTANSI B11.6—1984] Tl3, FvvOD—8ED—o0RAEDBRAD, REBEUVEEIC 1/4 1 VF 6
mm) EB 2 3188(E, ZCICEZBSOEO—BHASBENLSBAN—ERMTICEERELTNETD.

3.6.3 tIHI%

‘ ggﬁgl D—DDEBREDF v v IDZ v /NREDSHNTNBES, D—I0BGPNF v
= v O OBEDMCKT UTER UTNIBS, FERD—IHEE - 88T, S00/NUN
Z2H LT BBE RV AHBDIFELOAZLED, DEHDF v IDD—IERE
TEZRREBZ, T—IDMNBTENBOET,
BEHEDICTOLSBEHNREINGE, FEEOESICVBACEHNEINEEDEDR
ZNOBOET, COLIBTENFREINDEZICHE, REDEDICEETRRIME

ToTLIEEN,
KD ﬁ|

e i = = R

EE

@HDPOF vy ID Ly TI 3 —OFRRUBHROD D3, BBPRSBAILADS,
REBTHERSOIMNTUE IR ENL'HDET,

Q&EPOF v v I ICED—EHIEBATINDE, FRICRABZKBERCLEIIDT, O
PICRENGEIKTENTERNKLSBE, MELOHGSHOBFBICRIIBTNEZOE
Bh.

>
[}
Of

=
/L /7w

TANSI B11.6—1984Tld, O#FBPICHEREBMNEN K CEDNTERNKSBEL, MOBRBERELTNET,

A @-[@ 2EY R)LAEDIE, @Y VY ORADRIEET > TIESE,
BUED—ODRBUBIETY.,

AR

TANS| B11.6—1984Tld, Fv v I0'@%E L TNDEIETF v v D DRERARIENMENCEDIXSIBLZEOBE
RIIDTELE, FHAREIERBORENSTONDICEERELTNET.

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

_15_



364 FRRRT

%% EDSRTUES, D—D&FvvINSHLUTIZE,
— D—DZRBUCKRETHRE LIRS, @&y ) VY DHRIIBEDDIETOELEXEIIEREF
BCLO>TO=DDMN, BBERRSEIRZNLHDET,

4. &I

4.1 BBBORER

F v v I DRE—RNEFREESDRRIGEEBORROFTES T,

BEBNRELLD, HEBRBLONOBENERNDE, BRIBIESZITRILEINRRLUT, IEIPIC
D—OHWANDBREDBIRNE UE T, EEBOZBIIUTDA LYY IR > TREICT > TZEL),

212

@ B 95 78 © -
FvuomT— | 150 VG6S -
NEOBEBO | muomen | O 7 PPRAICOS1E

EEHOTBTIE

D FvyOMT—HNEECHD2BEROEEBRT ST ENL, HBBONS
HEBEHEEI . FryvlZziwo<DcHOF ChEizE, BezTE
[CBEBSE D,

@ —TFIDHHEROICEESBR TSI ZEUT T, tFSDHEHERON S HEH &R
ECBERFTIATD (RS, |

Q@ EEBEIALLHDBEEROICEESBR IS I ERTT 3,

@ D—OEBREURNT Yy TV 3 —OBBIRIEERDTS. -

EERRIS
=8 2E

FryIP1X 6 8 10 12

EERIABOBELZ mL | $#140 | #250 | #1520 | #1500

%% BEBDZRETEDRNE, BEBHDET, BEER, HENSHRELIT,

CORRETURIZIT DS ED -0 N, FEEOIOSICVDIACHGNEOIDZEEHED
RBENLHBOVDET ., T, BEUNDEBBZANDIEEROERDEES, BEHZE
KOREEBRDET,

A

I}

% FEUEEERZERNDE, FryvIDBEHDRELET.
VEIPICD-OMNTRUOB L, FESOESICODIACHGHEZODEEDEDIRZ
nhHnET,

>
]2

£|:|:|: BHEERMRDHIDEIKERNRNE, Fv v IRBICHE ULENEREIBNSE TER
HMETRI BT ENBDET,

ZORBRUDBIPDD—DIHANTREL, FESOOSICVNDIALCHEGZHRRTIDEEHOE
20, #EERESEIRZENLHDIT.

AR BN SOEEBICHASN TNDIEEBIIRNFZSATNDLD, REBO>TNDIBEEDBDET,
REICIIEED D FEE A

_16_



42 DRCER

B+ DITHONTNTE, BHRIBIBORT —ILHF v v IOREICIERA LT, BEEDOFO—XRJ—-T80F
BICEED, ABRFRZSITRCENBDET,

DRBRIIBEDEAREMT, 1000 KEDERBICDOE-—OELET, n@RERZITDOESE, BIRDEREDWRIE
DIRREZE R/, MEBRIBEICITZBUTIZS0N,

%‘%‘- Fr v ORBICIRIBOTZEDE, BEHDET, Y3 —-AFO-DDORENEEL, 2
DIRETURIZIT D ED -0 N, FESOESICVDALCHGHIOIONZEEDEDIRN
ENDHVET,

lliiffl Y — LD OERERDRIENH I BB OMRICTR LTI ES),

DEEFIR

D Fv “JD/‘I"\‘?—H)9?~J%“B(C%5Tﬂfai$%757‘ 14)Z25% L, BEhzitd D,

@ byITY3—-(13), UF—7FQ), TS5T012), N0y +rTvI VT4 ZRNT,

@ UPAN—QBIRED TSI 26 ZEINL, ZOEDY vy FMILNEERA LT PAHN—ZENT,

@ OSVDOUN=QEEICENITEONTNDD T ~(10) ZENT,

® FrvIOMT—HNEIICHDIERLC2HZEBHNL, TPILOSLAEYAN)ZEZT Y= ZyT)L27) R
SREBD/INA TBREEITHAATRELET,

® OSVOUN—&EFv v IFIIHANRET,

@ FRO—XRJ=TB)ZEERNT,

HMTORL, EERE+DERUEN'S, DREFEDFIETIT > TIIZE),
FBRCESHEHRIEBONSIEESEIALTIESL),

4.3 ZEOERHDFRE

TANSI B11.6—1984]D section 7.1.9 IC[, ZEOEHMDREICDNTDAA RS UDHERITESNTNET,
ZEOHGHL, FryvIND—DZREITDENELEIT DI SV I UN-—DEFRDOREICHEINTT., D5V
DUN=0F vy IRT—DEABOAFTNT, BEDADHB CTESRNLDBRETHNIL, BUICEIE LTINS
BOFBh, SOICF vy IDERAICKOTIE, EBEHEEHNICAEIT IMNENHVFT, IBEDICEIEDS
<THE, D—DZERETDF v v I DEEEHIT I DITHIC, REDENESEZEBNICRELURIINERDEE
he FEF v v DDOEGHIL, D—DEMHIGT RS, D—DDAEITSVES, D—DJDME, tDEIONIDE,
UIEREOEDRE, FERBHENDECHRS URINIZZRDFE A,

“lggd: by TV 3 —BERIDEEETF v IODCELTRNTENTER A,
FUMRELEEECENEMRULL, FEEOEICNDACERNEINEEDY
BBINDBDET,

_17_



iﬂd:l
= 0O

Fr v OEBENBNRD, BURIEFEIIBENEETRI—EDOREBHZE#R LEITNIEZDIEA.
ULODNUBD'STF vy ODD—D&REIDENIE, MEDT—IDOEOERRBEETIEIRREBRDIMD
PEEAOERICL > TRBIELET. EEMOAD—DERFIDEDEIDV—DIZDEDICHKELET. BRI
BEMKREKENT—DIRAREBHEMICNZADCEICED, MHAD—DZEREIDIEDEBRICEBATL
FOTEDHBVET L, OGEHHEBNEDT—DEAT LI OIBNEENSBDICEICERDET, ENDY
BU, FBUBHEHBRBEXYTFTYADRES, FryIND—DZR{HIDIENEZETIEI—RER
DET., BRNICIE, REOIY_VITRIINDT-IICHUTTRINIED, D—DEFvyIDMIC
NASNIBINEEEBNDE, ZNOHF v v IDMHD —DZERFIDEHEBZIDINDEINERELET,
RO THEERABHEDDIEIC, FLRENDSBVNBERERNIC, BFFrvIND—-DERFIDELE
REULBONEBRDEIRA. FryIND—DZRFBIDENEBADIIBHEREITDINIRZE, D—0
EANSEIRAEBDET., COXIBEHMEENE, FEEOIKICVNDIACHEGBHRRIDEEHE
BRENDHDIET.

44 )N\=YUR+
No. & B O No. o B O
1 | FryvImT— 1 20 | 7"ATUYRIL B 6
2 | UPAIN- 1 21 | INETUYYMRIL 6
3 |UT—7F 3 22 | RNV 12
4 |)\ADy+Tvyyo 1 23 | 1ERU 1
5 | FO—XRU=T 1 24 | 1ERU 1
6 | FO-XHYEF 1 25 | 1ERU 3
7 | FO—=XDJa 1 26 | T30 2
8 |2DYFFvh 1 27 | JU=2Zvy I 3
9 | O3V DUN=- 3 28 | Y—)VEER 3
10 | D~k 3 29 |OUVD 1
11 | IPILDSAEY 3 30 |OUVD KB FEIF6
12 | T35 3 31 |OUYD 1
13 | hwTY3— 3 32 |OoUVD 1
14 | BEBRIST 2 33 |OUVD 1
15 | RTJUVD 1 34 |[OUVD 3
16 | RF—=)LIR=)b 1 35 |OUVD 3
17 | 7"EUYmIL + XKIFTE6 | 36 |[OUVD 3
18 | 7NAETUYMIL 3 37 |OUVD 3
19 | 7"EIUYMIL ~ 3 38 |OUVD 2

X A2 A VFIE61E, ZNUHNOT A XL 3@

_18_



T

36

ST

=)L+

O =

No. 0o % 5 ) 10 12 yﬂ s
< Y DS-1H-8 DS-1H-8 DS-1H-10 DS-1H-10

i CESEID CEBRTY CESEID CEBRTY 3
29 ouvy ASH568-164 ASH568-169 ASH568-176 ASH68-276 1
30 oy P14 (JIS) P16 (JIS) P20 (JIS) P20 (JIS) X3 FCld6
31 ouvy P42 (JIS) P50 (JIS) P56 (JIS) P65 (JIS) 1
32 oy AS568-127 G45 (JIS) G50 (JIS) G660 (JIS) 1
33 ouvy P36 (JIS) P44 (JIS) P50 (JIS) P55 (JIS) 1
34 ouvyg AS568-131 AS568-136 AS568-141 AS568-145 3
35 ouvyo S53 (NOK) S63 (NOK) S71 (NOK) S80 (NOK) 3
36 oy P14 (JIS) P16 (JIS) P20 JIS) P22A (JIS) 3
37 ouvy AS568-017 AS568-018 AS568-020 ASH568-023 3
38 oy P14 (JIS) P14 (JIS) P14 (JIS) P14 (JIS) 2

¥ A2 YFIE61E, ZNUIHOT A X3 3@

_19_




5. HEXYR
F v v DEFADICRESHE U UL SEANABEE LTV EE<BIC FRORERBA LS,

R

PUBI S

F v v ODMEEI LI

Fv v DEROHEL L\,

DEROLE, WEZD.

RBEEEAMHT T D,

DEROL, FRIYESDZBE6TIBIET DD,
BRzlREZD.

Q&) Y IMEEI L TUVS0,

RERMEBREELINLE, @YY
S DRRERET D,

D3V DUIN=D
AO—=ORE

B DABECKEICA D TND,

DERBRET D,

@YU YSEIRDF IOy
RAMEA TS,

Q@Y VS EN U THDET,

D=2 vTID

by TY3—DRO-DOHR0D
73_:(/\0

D—DZBEBELULCESC, vy TIY3-—HnR
FO—=2DDPIWEICHDELDICT D,

EDNDRE LTINS,

ENEREBEFTTLITD,

by T3 —DRERDD—DF
[CE2TLVRL),

IFUWRIETTEICE DWW TEREZIT D,

LIBIDDKEZBRE D, UEINZESHELUTTF v v IDERRICE > TL)
DD ZHEND D,

EEBN'BIE LTINS, EEBORB!ZETL), D—DZBRBUENT
by TY 3 —DRERIFERDOE D,

N eI =D, NERIEENNMEONDOEHE T RIS,

F v v IREHRN TN D, AB B X VIRERN Z R L CTMIL S 2

73,

2+ w NIRE AR TL D,

A v/ \DIRERNZIEIET D,

DS5VOUN—, byvTI3—-0
FHHBNBICTIATE LT
)

by TY3—ZEANUICHE, BHdHUEIZESX
<BERUTCIIZERS,

by TY 3 —OEYMRIL DD
FEE > TULZLN,

b T3 —DEYRIL S ZE+DIEDTT
50
(EEUBHOBEITITRI DT E)

by TY 3 —DREENDEE ST
AR

BRIET S0, Fv v OiwEICXy UTEITH
ESD, BETSTN, IBEDHDIEHICER
LTWSWD ZTED 8D D,

FLEREEFOED, REEOEMESEETF
TvI93d,

by DY 3 -0BEXNE8E, k
vII3-NERLUED, ~vT
Y3 —DERAMIL EMBUTH
)

by TY3-—OBLEYREBRDIELS T B,
vy TY3-DOBINSBEDE, Frvd
DFEBICEENEFEES 2D,

FBICEEDAKESENIMZ ~y
TI3—-DARTTHSLEITDZ
W, —BO Ry TY3—[CER
NEP LT D,

BREIDEE, NIMEPMBETREL,
FEEN—ARDO LY TI3—[CNDSRK
21T B,

BEHADVASESE, NIMEEH
SETLD.

DNITZJEHET, EBENZEULTERZ
B5LET D

_20_




6. Ik
6.1 {1#&

t#®
prES HaPS
t B 6 8 10 12
X2 [CRIT3
S s mm| 108 122 137 156
KO—2U—-T20—2
(YUYHZFO=—2) mm) 4 ° 6 &
o 5 mm| 25~110| 40~132| 50~160| 60~200
BA - BOEEE (@)
P mm | 130~175 | 150~210 | 190~254 | 230~304
£ 5 M B % M rmn| 5700 | 3900 | 3400 | 3000
- RN WN| 24 40 58 76
8 2 7 W| 15 27 41 62
ke - P
B E - A v i 0058 014 036 076
CE1D
HE (BREEMESS) k| 16 27 46 70
sG> 5

I 100 140 160 180
HHAC o

SEEMEAN  MPa| 34 28 30 3.2

I 250 300 _ -
HOSCH

SS@EEAN  MPa 05 05 - —

T 1 COEED 4 B8 GD? [CHBE LT,

T2 Q&Y VY DRSOEHMENZEICIE, Z00EHMICENHETI IS,

_21_




6.2 Ui&

_22_

BRBES H3PS
s 6 8 10 12
A 175 210 254 304
C H7 140 170 220 220
E 83 95 115 132
F 104.8 1334 1714 1714
G 3-M10X15 | 3-M12X175 | 3-M16X2 6-M16X2
H 13 18 20 20
J M16X2 M20X25 M24 X3 M27 X3
J1 35 40 50 60
KA1 23 28 32 32
K2 36 41 49 56
L Max. 49 615 69 76
Min. 45 56.5 63 68
Max. 576 69.0 83.35 1038
N Min. 90 T5o0 1 % Taog | 89 7650 | 19 T oe0
= 11 12 13 14
R — — — 15°
TA1 69 82 92 108
T2 95 135 135 17
WA 32 38 45 52
W2 42 50 56 56
X1 41 53 59 65
X2 29 33 39 42
X3 17 19 215 25
Z1 375 475 60 70
/2 — — — 35
Z3 M6 X 1 M8X1.25 M8X1.25 M10X15
= 12 15 16 20
X3, X1
X2
P a3§ga,8,10 Jt
= raf e ———
I O
K2 | Ki T o @ { @ } % -
= o \-
Il =" TQ/} 2 ‘ ‘ 8
o =T O M
o/ T = . A NOy @/@
l _E_ l /
===t : Zon
L T2 DA j;lf\/
< 6-73 |
5 H3PS12 g | R
H
E



6.3 1BED
FBOUIEED | IEEDLRTF v v VRENSIEESETOST X IR ICLDERDET,
BEIEED  BELY TI3—ZEFRLLEESOF vy VRENSIBESITOSS X2 TEICRITDF v v o0

IRPDIREHERLUET,
X 2B E BHEYEE N
o %Eﬂﬁm@ - Fvood4Z | 6 8 0 ] 12
| X2 9% mm | 29 | 33 | 39 | 42
0 Wi
\< 1
=] J
N 6‘:) B
f{ \ XUBLHTDHUCENBTE (REETVERR)
E © H3P310 1 \ ]
~ i |
% 0 \<‘\ = HEPS10 fHBpSWZ +ﬁ
% —_"\ HSPSB‘ \_\5 8p— - \ 4] _ |
20 i n _
—— H3PSB e T
10 I — S v —— —
™ ! —
HaPss P
) 2000 2000 5000 o 6 0 & 40 0 80 ©
O&EH (r/min) FruDREHASEEIEZTOEE X (mm)

6.4 SE/IEELEBEDCERDREDE

TR, J-0ZERUCFFORETOERY Y YIDY U Y INEER UEEOERNOEILETR LET

2, DBREEEY VY ORENEDRZ DEHOBEDBO—HETLET

IR

1. YU YFNICTS DILBODEILR, BBRIFICKD, BICTYI K SBERNG
BRERSRNEESNDOET. BEOSBHENECTBESE, LENE

SRT B EERED LET, {I_%}
M

|

2. COF vy OEEIEANEOEGY ) VA EHAEHDETERUZERS, Eh%E
EBERITTEREAMER UFEEBADT, F2REUET,
NI, WIEFOBEDTFAKECIDBEAEERSIETCTEY U YSIHMNETR >< AV
LB ESICSE LET, N B
X 2 (81 B BB D D—= x
(R4 TIEEFEES)
70 — 2 ><:§
60 H3PS12, —
Z 50 L M
@ 40 A H3PS10 Ly
& 30 >4 =<—
- H3Ps8
£ 20
H3PS6
10— 72 < %()
¢
0 20 40 60 80 ‘ ! ‘
SUVEN (kN)

QYU VY DEHEFS, REEFICEIILBLEIDICLE.
BB UIZD— DD R LR TY,

>
Mgt
Of

_23_



6.5 REEM

EgEEMOTEE FRICRUETD,

1 FryOH(Z | 6 8 10 | 12

IR UG R — J1 35 40 50 60
”F*;t) J2 335 | 445 | 495 | 545
i J3 70 84 | 100 | 120

[ e J4 18 | 29 | 32 | 36

J3 J5 7 7 7 7

J10._ U6 J1 J6 47 53 62 78
o | J7 20 | 26 | 32 | 36

s |l o i J8 14 | 16 | 18 | 20
LE LS 5 9g® i Jo 8 | 12 | 156 | 17

_P'“ it 2] i | J10 175 | 20 | 23 | 26
U 5 12 8 J11 11 | 135 | 155 | 175
37 J12 M10 | M12 | M14 | M16

J13 35 | 35 | 35 | 35

J15 o5 | 26 | 25 | 38

J16 265 | 34 | 39 | 41

J17 8 20 | 44 | B4

J18 30° | 30° | 45° | 45°

vy TY3—
iEoEs ke | 05 | 09 | 156 | 24

6.6 FvvOMNT—srEINITEHH
2w/, STA1 RREEITTBEDICUBES v TEEIFE VROBNIREICRIHEMAICTIT> TS

Eéb\o

FE NIIDINOAEDREFIEDS 2mm MU EBENDIBICTEN L Z1T > TIES0Y,
Fr v IDINSYRAERDELDIC, MOMUBRIOTA XTEIRLUTENIZT> TS0,

FEANITEY" X"

5;‘;"; 6 8 | 10 | 12
oA | 175 | 210 | 254 | 304
4B | 69 | 82 | 92 | 108
6C |1048|1334 | 1714|1714
oD | 175 | 20 | 26 | 26

E - - — | 15
F 55 | 66 | 80 | 100
4G | 78 | 88 | 97 | 108
J | 375|475 | 60 | 70
K - - — | 35
L M6 | M8 | M8 | m10
M o6 | 28 | 32 | 36
N | 455 | 545 | 685 | 795
X 20 | 25 | 30 | 25

_24_



6.7 {Y/Ede

MB2FEICIEF v v IARAEDMIC RO ERABTRSNTNFTIDTHEB L TITZS),

FryIYAZ 6 8 10 12
2% o (B 48 (B8] & @] 4 B | EX
Fvu ORNGA | M10 5 | M2 5 | M6 5 | M16 5
INETUSTRIL L=80 L=05 L=115 =130
B=5 1 | B=6 1 | B=6 1 | B=8 1
B=8 1 | B=8 1 | B=8 1| B=14 | A
INEIER) X
B=10 | 1 | B=12 | 1
B=14 | 1
OvILYF B=10 | 1 | B=12 | 1 | B=14 | 1 | B=14 | 1
PARIL R — — M10 1 M10 1 M12 1
BR & R it

FOERRRED, BRESNTNIERFHCR > TEESNLENDT, MPBERXU/FLRTLE
(T ERBBOTZNC EZREVE LE T,

FDEL, ITBATOIFERSNLEEZBEIANDENT, BTDENRRUTHBRBIUV /XL
(I EIFICREED DD XM UZRRIE, FTOEDEHRBET, BEEULIIZBRENZLET,
RIEEDEDICDNTIE, ZNHTTD EDRILERIC T DE—DHEERDENELET.
FDEL, CNICRESNDDITTREHDFIEBAD, IR OHREICEIT DRI HEDBHE
LIIRRICERT DRI BULIIFHESICH T IRIABERRIFHUNDEDISL, BATDRSE
THESERTDRIETHBIDE, BASDIRIEEBE LEBA. TTOER, VIS DIERNRS,
HFENE U IIEENRIRESR, HDIIRBHRRE USIHRROEARICERT DIREGIZIIH
ABICDNTIE, BASEERBRNBDENEZLET.

_25_




Table of contents

| Introduction |

| Safety Information |

| Safety Precautions |

1

. Construction and Operation ............ccoooviiiiiiiee e, 4
1.1 Display Form ... 4
1.2 Construction and Operation.............cccooeeeeeiiiiiiiiiieeeeee. 4

cInstallation ..o 4
2.1 UNPacCKINg ..cooeeieiiee e 4
2.2 ACCESSOMIES .oevvviiiieeeeeeeeeeiieee e e e e e e e e e e 5
2.3 Preparations for Installation ..............ccccccoeeiiiiiiiiiinnnnnnn. 5
2.4 Stroke Control..........cooveveiiiiiiiiee e 5
2.5 |Installation Procedure ............coooooiiiiiiiiiiiiiieiiiieee, 5

2.5.1 Before Installation ... 5
2.5.2 Installing Chuck Adapter ........cccoeeeieiiiiiiiiiiceeee.n. 5
2.5.3 Installing ChuCK ............euuiiiiiiiiiiiiiiiiiiieie 6
2.5.4 INSPECLION ....iiiiiiieeeec e 8
2.55BalanCe ... 8

. Precautions for USe .........cccccoiiiiiiee 8
3.1 Selecting TOp JAWS ........uuuuimmiiiiiiiiiiiiiiiiiiiiieas 8
3.2 Installing TOp JAWS......ccooiiiiiiiiiccceeeee e 9
3.3 Forming TOP JAWS.........uuuumuiiiiiiiiiiiiiiiiiiiiiees 10
3.4 Installing StopPer........ooovvvmiiiiieeeeeeee e, 13
3.5 Setting Working Conditions ..............cccccuvuiiiiiiiiiiiiiiinnnnes 13

3.5.1Permissible Cylinder Force ..........ccoovviviviiceeee..n. 13
3.6 Precautions for Operation ..........ccccceviiiiiiieiieieiee, 14
3.6.1Before Gripping Work piece .........ccooovvvvivvineeee..n. 14
3.6.2When Gripping Work piece ......cccceeevvviiviiiiciinnnnn. 15
3.6.3 During Cutting Operations .............ccoevvviviiceeeen.n. 15
3.6.4End of Operations .........ccoovviiiiiiiiiiii e, 16

. MaINtENANCE .o 16
4.1 Lubrication ....cccooeiii 16
4.2 Disassembly and Cleaning .........cccccceeeeeiieiiiiiiiiicceeeen, 17
4.3 Setting Safe Rotational Speed .........ccooeveiiiiiiiiiiiiinnn. 17
4.4 Parts LISt ..o 18

. Troubleshooting ...........uiiiiiiii e 20

. SPECIfiCatioNS ......eveeiiii e 21
6.1 SpecificationS......ccooeeeiiieeeie 21
6.2 DIMENSIONS ..o 22
6.3 GrippiNg FOrCe .....cooi i 23
6.4 The example of hydraulic circuit for high/low-pressure

changing and the characteristic of gripping force. .......... 23
6.5 Standard Top JawWs ........ooovvmiiiiiiiiiiiieeee e, 24
6.6 Allowable Machining Area of Chuck Body ...................... 24
6.7 ACCESSOMES ..oeueuiiiieieeeeeeieieee et 25

LMITED WARRANTY L. 25



Introduction
This instruction manual describes the 3-jaw power change chuck H3PS (standard model).
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:
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

N —

o s

6. The values of this manual are described in Sl unit system. Values of former unit system
can be obtained by following calculations.
Pressure 1MPa=10.197kgf/cm2
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.

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

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.
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| 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.

|AWARNINGI

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

D

& Always operate the chuck within the maximum speed described in the
?\ specification table.

Increase in the chuck speed lowers the gripping force, and the chuck
may lose hold of the work piece.

Otherwise, the bolts may become loose or damaged, resulting in
coming off or flying out of the parts or the work piece.

‘}( Securely tighten the bolts with the specified torque.

The table below shows the bolt sizes and their tightening torque.

Tightening torque
Bolt size M6 M8 M10 M12 M14 M16
Tightening torque (N-m) 12.1 294 57.9 101 128 161




AWARNINGI

Failure to replace lubricating oil may remarkably shorten the lifetime of
the chuck.

4}( Replace lubricating oil periodically.

Replace lubricating oil once in six months of operation.
Use ISO VG68 lubricating oil or equivalent.

v d 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 CAUTION I

\l Use eyebolts when mounting or removing the chuck.
) (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 3-jaw power change chucks are model coded as follows:

H3PS [ ] [ |

S— JIS-specified spindle nose No.
No mark : Having a straight socket for installation of chuck.
(standard model)
[ ] :lIncluding an adapter.
Spindle nose No. A5, A6, A8
L——— Size No. 6, 8,10, 12

1.2 Construction and Operation Fig. 1

Crank Lever Falcrum Pin
The 3-jaw power change chuck Model Weight Top Jaw
H3PS has a crank lever mechanism, and

basically consists of a chuck body, a Draw Stud
draw sleeve, clank levers, fulcrum pins, Round Nut
top jaws and pilot bushing. Draw Screw
When the draw screw is drawn to the
backward, this movement and output

force of cylinder is transmitted through a
the draw sleeve, crank lever and top jaws
directly mounted on the crank lever.

The top jaws pull the work piece down to REAR | i

the datum face on the chuck body. Draw Sleeve " ——— 7;# —

Having a low friction mechanism I =

compare to wedge hook type chuck, low Rear Cover Liﬁj ' Chuck Body

gripping force is easily obtained. ‘
Moreover, gripping force can be changed from high to low in accordance with the change of
input force in the state that the work piece is clamped.

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.
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2.2 Accessories

The package box contains the accessories besides the chuck itself.
Please refer to the section 6.7 “Accessories” for particulars.

2.3 Preparations for Installation

Except the direct-mount chuck of H3PS-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.

In addition to the chuck adapter, a rotating cylinder, a cylinder adapter, a connecting rod, 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 rod.

lathe used and the chuck which has been selected.

It is extremely important that connecting rod be sufficient to assure
rigidity and strength.

Insufficient strength or rigidity will cause breakage of the connecting rod
and instantaneous loss of gripping force to the chuck. This may cause
the work piece to be released during operation.

AWARNINGI The user must fabricate a connecting rod in accordance with the

2.4 Stroke Control

Fig.2
Although the stroke of the rotating cylinder should not be
controlled according to the chuck plunger (draw sleeve) : o
stroke, adjust the draw screw so that the draw sleeve {1'+E
contacts the rear cover of the chuck. = Sl
Attach here
Draw Sleeve
Rear cover
Chuck Body

2.5 Installing Procedure

2.5.1 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.

2.5.2 Installing Chuck Adapter Fig. 3
Install the chuck adapter on the spindle end face. —
Then the chuck installing socket (C) and datum face should be — 7T0.005 A
machined in place. & 710.010
The clearance of the chuck adapter in relation to the chuck
installing socket (C) should be 0.040~0.050 mm in diameter. T o
P %,
— Chuck Adapter
q Spindle




2.5.3 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.

(3) Advance the connecting rod 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 rod will be as
shown in Table 1.

|

|
H
ﬁ%ﬁ

|
||

EEEI

Top Jaw

Long Wrench

- —— =

i nl Pilot Bushing
- . 5
—=1H

| 4\ CAUTION I

cannot be installed.

If the dimension Re is less than that indicated in Table 1, the chuck

Table 1
Chuck size 6 8 10 12
Re=*1 (mm) 49 61.5 69 74

J M16x2 |M20x2.5| M24x3 | M27 X3

Connecting rod

Fig. 5

Chuck adapter

|AWARNINGI

length.

Adjust the screw depth of the connecting rod (Re) to a proper

If the Re value is greater than that indicated in Table 1, the screw depth
of the connecting rod 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 long 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 rod until it can
be tightened no more.

£\ 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,
resulting in injury.

/Connecting Rod \\ \ Adapter

\Draw Screw

(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 2.

Table 2

Chuck size 6 | 8 10 | 12

Runout the outer periphery T.I.R (mm) 0.020 0.030

Runout the end face T.I.R. (mm) 0.020 0.030
For the torque to be applied to the chuck installing bolt, refer to Table 3.

Table 3

Bolt size M10 M12 M16

Tightening torque  (N-m) 57.9 101 161

|AWARN|NGI 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 counterclockwise. After several turns, the draw screw cannot be turned

any longer.

Then, turn it clockwise by the angle specified in Table 4 to give a gap between the draw

sleeve and the end face of the chuck body.

NOTE : The connecting rod should be retained at the advance end of the rotating cylinder.
The draw screw has a click (steel ball and spring for anti-rotation), and therefore stop the
draw screw at a point where its revolution becomes heavy, and adjust the draw sleeve

position.
Table 4
Chuck size 6 8 10 12
Turning angle (number of turns) 1/2 1/5 1/6 1/6

(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.

AWARNING 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.
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2.5.4 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.

When a HH4C rotating hydraulic cylinder corresponding to the chuck size indicated in the
specifications (page 21) is used, the minimum operating pressure will be equivalent to when
0.5MPa or more is used.

2.5.5 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 5.

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

Table 5
Chuck size 6 8 10 12
Max. unbalance (g) 2 3 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.

AWARNING I 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.

AWARNINGI 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.




3.2 Installing Top Jaws Fig. 7

Crank Lever

(1) Select the top jaws in terms of the work piece and
install them on the chuck. Before doing so, however,
clean off the fitting portions of the top jaw and crank
lever with a compressed air blast.

What dirt or foreign matter remains can be loosened
with cleaning oil, brushed vigorously, then blown off by
compressed air.

NOTE:
When the end surface and the fitting portions of the top jaw and the crank lever are
damaged, it is similar to when dirt clings to the fitting portions; 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.

(2) The top jaws engage with the fitting portions of the crank lever, and the arrangement is
secured with the bolts. Therefore, this must not be used in areas other than specified.

(3) Install the top jaws to the specified position on the crank lever using the number of bolts
indicated in Table 6.

Table 6
Depth of Length of Thickness of
Chuck | Bolt | No. of bolts crank lever top jaw screw top jaw bolt
size size | per top jaws screw washer

L S T

6 M10 2 15 13 12

8 M12 2 18 13 12

10 M14 2 20 16 14

12 M16 2 23 20 15

Fig.8

Crank Lever ST Top Jaw

AWARNING I Secure the top jaw with the specified humber or bolts. Be sure to
chouse the bolts with appropriate length.

If less bolts than shown in Table 6 are used to fix the top jaw, the top
jaw or bolts may break. If the screw-in depth S of the bolts fixing the top
jaw to the crank lever is too short, the bolts or crank lever may break. In
either case, the top jaw or work piece may fly off, and in turn, may
cause severe personal injury or death to the operator or bystanders.




(4) Tighten the bolts for top jaw installation bolt with the fastening bolt shown in Table 7.

Table 7
Bolt size M10 M12 M14 M16
Tightening torque ~ (N-m) 57.9 101 128 161

AWARNINGI

Use exact torque for fastening bolts.

If less torque is used than specified in Table 7 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 crank lever 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.

3.3 Forming Top Jaws

When the top jaws are installed, they must be
machine-formed to align flush with the work piece.

Fig. 9

W?en ’E[rr\]etV\t/ﬁrktpie(.:e ig g:lp”p?d jawﬁstrokg ghould Illael GOOD NO GOOD
set so that the top jaw installation surface is in parallel | 5 L=jaw stroke

with the chuck end surface. = Q/‘T\g J 3 g/\g
In this condition, jaw stroke is approximately the half of .2 3 at “
full stroke. o = R
Forming Top Jaws (page 11, 12) is based on this 8 o N
condition. | L1 |

If the work piece is clamped by the jaw stroke other than

that of above mentioned, choose the range except GOOD NO GOOD
one-forth of full stroke from both terminuses. o L=jaw stroke
Thus, if you are gripping the outside diameter (OD) of |-= > iy L
the work piece with the jaws, one-fourth of the inside .§ ///,%JI/'/' ‘ ////./I'”'/'”
stroke should remain, while you are gripping the inside | @ i
diameter (ID) with the jaws, the remaining portion of the Q i 2L e
stroke should be on the outside (refer to Fig.11).

The cylinder pressure when the top jaws are formed

should be the same as when the work piece is actually being cut.

Do not grip near the end of the jaw stroke.

|AWARNINGI

Forged or molded work pieces have surface irregularity as far as they
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.

_10_




Fig.10
OD gripping

Flange shaped work piece

Bar shaped work piece

1 @ Prepare a forming plug for top jaws.
When the J6 dimension in the top

1 @ Prepare a forming plug for top jaws.
The diameter of work piece ¢d'is
determined that of forming plug ¢d

jaw is determined, diameter of
/ forming plug ¢d is calculated with U is calculated with  following
—/— 2 following equation. - g equation.
@d : diameter of formed plug ¢d diameter of formed plug
dd=2x(N-J6) bd=dd+2
2 @ Cut off the unnecessary part of top | 2 @®Machine the top jaw,
jaws to conform it to the dimension where the forming
and shape of the forming plug. JJ plug is gripped.
When the diameter of forming plug i
¢d is determined, J6 dimension in c‘ od'
the top jaw is calculated with = L] n=N-(—+1)
following equation. — 2
J6 : Size of top jaw ‘
d about L
J6=N- 5 10mm

3 Operate the hydraulic or air circuit to clamp the forming plug at the ¢ d part in the top jaws.
In this moment, push the forming plug firmly to the stopper surface to avoid the inclination of forming plug.

D
i L.
51 Use care not to pinch your hand
= - when.gripping .the formed plug, or =z iy
/ - you will suffer injury to your hand.

Lz - — 9 77%7:8

ez -

=

H7) and its surface finish should be better than 1.6a.

forming.

=g

Y

==

7

¢d
¢d'

_ %

4 Machine the gripping surface ¢d' of top jaws, with gripping the forming plug.
Diameter ¢ d' should be formed in the same diameter as the gripping diameter of the work piece (approx. allowance

A finished surface with a higher precision will be obtained if the forming plug is regripped before the final finish

5 After finish forming of top jaws, grip the work piece in
accuracy are obtained.

Ej@@
Lx[

top jaws and check that required jaw stroke and gripping

G -

Note:

Depending on the shape of top jaws, it can be necessary to detach the top jaws from the chuck before

inserting the forming plug. After forming top jaws, detach the top jaws to take out the forming plug.
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Fig.11

ID gripping
1 Prepare a forming plug for top jaws. forming plug forming ring
When the J6 dimension in the top jaw is determined,
diameter of forming plug ¢ d1 is calculated with —
following equation.
¢ d1 : diameter of forming plug
¢d1=2x(N-J6) /gé = o~
] B i ©
2 Prepare a forming ring for top jaws. A ©
@ d2: inside diameter of forming ring
¢ d': same as the gripping diameter of work piece %
$d2>opd'
3 Operate the hydraulic or air circuit to clamp the forming plug at the ¢ d1 part in the top
jaws. D
In this moment, push the forming plug firmly to the stopper surface to avoid the ]
inclination of forming plug. _ ,{,,7l —
Use care not to pinch your hand
when gripping the formed plug, or G — — ,ﬁf -
you will suffer injury to your hand. ©

4 Machine the top jaw, where the forming ring is gripped.

Gripping part for forming ring on the top jaw is to be finished to the same diameter as I}
I.D. (@ d2) of forming ring. " l
_ ,{,,7 -
¢D=¢d2 |
= D

i
i

5 Machine the gripping surface ¢d' of top jaws, with gripping the forming plug.
Diameter ¢ d' should be formed in the same diameter as the gripping diameter of the ZJ

work piece (approx. allowance h6) and its surface finish should be better than 1.6a.
A finished surface with a higher precision will be obtained if the forming plug is Mg L
regripped before the final finish forming. I
=
i - -
©

6 After finished forming of top jaws, grip the work piece in top jaws and check that
required jaw stroke and gripping accuracy are obtained.

Note:

Depending on the shape of top jaws, it can be necessary to detach the top jaws from the chuck
before inserting the forming plug. After forming top jaws, detach the top jaws to take out the
forming plug.
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3.4 Installing Stopper

The power change chuck cannot grip stably if the work piece is not positioned in the chuck's
axial turning direction. To position the work piece here, the work piece must be pressed against
the chuck's work face, but in some cases, depending on the work piece configuration, a stopper
has to be equipped on the front face of the chuck. When designing a stopper, obtain Howa
approval of the stopper drawings. Accidents which occur using a stopper not approved by Howa
at the engineering design stage will not be Howa's responsibility.

A WARNING I If the work piece is not positioned in the chuck's axial turning
direction, a stable grip will not be achieved.

If cutting is carried out in this state, the work piece may fly off and may
cause severe personal injury or death to the operator or bystanders.

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 1 145

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 gripping force during rotation can be determined from the chart in
subsection 6.3 "Gripping Force". The values shown in this chart are

obtained under the following conditions.

® Standard soft top jaws are installed.

® The gripping force-measuring instrument is held at the position that

the each mounting surface for top jaw is parallel to the chuck body.

® Gripped with maximum cylinder force.

The allowable maximum rotational speed is arbitrarily determined by

Howa in consideration of the chuck performance and the strength of

each part.

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.

3.5.1 Permissible Cylinder Force

The permissible cylinder force indicated in the specification table or catalogue is a 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 The use of excessive input 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.
— 13 —




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.

3.6.1 Before Gripping Work piece

AWARNINGI 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 locator does not
interfere with the turret or tools.

|AWARN|NGI To make sure that there will be no interference of the top jaws or
locator 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 locator 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.
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3.6.2 When Gripping Work piece

| 4\ CAUTION I

NOTE:

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.

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.

3.6.3 During Cutting Operations

|AWARNINGI

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 locator 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 (]

= =f-FESt

AWARNINGI

NOTE:

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.

ANSI B11.6-1984 prescribes use of a door or a guard to keep the operator from approaching

the rotating part(s).

|A DANGER I

NOTE:

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

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.
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3.6.4 End of Operations

|AWARNINGI

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.

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.

on the circumference | lubricating oil | Once every six months
of the chuck body

Fig. 12
Lubrication Points ReCL(L)jrgrrirézrrl]?ed Time of Lubrication 9 Ol supply/
Oil supply/drain port ISO VG68 drain port

or equivalent

Oil replacing Procedure

(1) Remove the two plugs on the circumference of chuck body, and
then drain the spoiled oil from the both of oil supply/drain ports.
Rotate the chuck body by hand several times slowly to drain the

oil thoroughly.

(2) Screw in one plug into one of two oil supply/drain ports, and then
pour recommended oil from another port to the brim. (see table

8)

(3) Screw in another plug to the port where the oil is poured.
(4) Open/close the top jaws for several times without clamping a

' Plug for oil

work piece. Both side
Table 8

Chuck size 6 8 10 12

Lubricating oil quantity mL 140 250 520 1500

(Approximate quantity)

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.

|AWARNINGI

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.
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4.2 Disassembly and Cleaning

Even with proper lubrication, fine chips or scale can enter the chuck to jam the area of the
sliding surfaces or draw sleeve, 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.

AWARNING 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.

A CAUTION I If the seals are worn or inside parts are damaged, replace them in
this opportunity.

Disassembling Procedure

(1) Remove the two plugs(14) on the circumference of chuck body(1), and then drain the
spoiled oil from the both of oil supply/drain ports.

(2) Remove the top jaws(13) and retainers(3) and plugs(12) and pilot bushing(4).

(3) Remove the plugs(26) on the back end of the rear cover(2), and remove the rear cover
using the jack bolt holes in the inside.

(4) Remove the weights(10) on the back side of the crank levers(9).

(5) Remove the setscrews(25) on the circumference of the chuck body, and remove the fulcrum
pins(11) by striking it out from the side in which the grease nipple(27) is attached by a pipe
that has nearly the same diameter as that of the fulcrum pin.

(6) Remove the crank levers from the chuck body.

(7) Remove the draw sleeve(5).

Reassemble the chuck with reverse way to disassembling procedure, applying specified
lubricating oil sufficiently.
Finally pour in lubricating oil of the specified quantity from "oil supply/drain port".

4.3 Setting Safe Rotational Speed

ANSI B 11.6-1984 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 clank lever 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.

AWARNING Do not leave the chuck in the state where its top jaws are not
tightened. If the spindle is rotated in such a state, the jaws will fly
out, causing serious or fatal injury to the operator or bystanders.
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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.

4.4 Parts List

No. Parts Name Q'ty No. Parts Name Q'ty
1 Chuck body 1 20 | Hex. socket head bolt 6
2 Rear cover 1 21 | Hex. socket head bolt 6
3 Retainer 3 22 | Button head cap screw 12
4 Pilot bushing 1 23 | Set screw 1
5 Draw sleeve 1 24 | Set screw 1
6 Draw stud 1 25 | Set screw 3
7 Draw screw 1 26 | Plug 2
8 Round nut 1 27 | Grease nipple 3
9 Crank lever 3 28 | Seal washer 3
10 Weight 3 29 | O-ring 1
11 Fulcrum pin 3 30 | O-ring > 3orb
12 Plug 3 31 | O-ring 1
13 Soft top jaw 3 32 | O-ring 1
14 Plug for oil 2 33 | O-ring 1
15 Spring 1 34 | O-ring 3
16 Steel ball 1 35 | O-ring 3
17 Hex. socket head bolt * 3or6 | 36 | O-ring 3
18 Hex. socket head bolt 3 37 | O-ring 3
19 Hex. socket head bolt 3 38 | O-ring 2

2¢ 12 inch use six parts, and other sizes use three parts.
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Seal List

H3PS .

No. Parts Name 6 8 0 2 Q'ty

DS-1H-8 DS-1H-8 DS-1H-10 DS-1H-10
28 | Seal washer (Mitsubishi Cable | (Mitsubishi Cable | (Mitsubishi Cable | (Mitsubishi Cable 3

industries) industries) industries) industries)
29 | O-ring AS568-164 AS568-169 AS568-176 AS568-276 1
30 | O-ring P14 (JIS) P16 (JIS) P20 (JIS) P20 (JIS) %3 or6
31 O-ring P42 (JIS) P50 (JIS) P56 (JIS) P65 (JIS) 1
32 | O-ring AS568-127 G45 (JIS) G50 (JIS) G60 (JIS) 1
33 | O-ring P36 (JIS) P44 (JIS) P50 (JIS) P55 (JIS) 1
34 | O-ring AS568-131 AS568-136 AS568-141 AS568-145 3
35 | O-ring S53 (NOK) S63 (NOK) S71 (NOK) S80 (NOK) 3
36 | O-ring P14 (JIS) P16 (JIS) P20 (JIS) P22A (JIS) 3
37 | O-ring AS568-017 AS568-018 AS568-020 AS568-023 3
38 | O-ring P14 (JIS) P14 (JIS) P14 (JIS) P14 (JIS) 2

¥ 12 inch use six parts, and other sizes use three parts.
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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.
crank levers | Loosened joint between rotating | Remove the rotating cylinder and
stroke cylinder and connecting rod. 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.
Lubricating oil is spoiled. Replace lubricating oil and 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 installation
surface of top jaws.

Remove top jaws, clean the installation
surface 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 jaw 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

Series number H3PS
Specification 6 8 10 12
Jaw movement (Dia.) at X2 mm 10.8 12.2 13.7 15.6
Draw sleeve stroke
(Cylinder stroke) mm 4 5 6 8
Recommended chucking outside mm 25~110 40~132 50~160 60~200
diameter for standard soft
top jaw inside mm | 130~175 150~210 190~254 230~304
Max. rotational speed r/min 5700 3900 3400 3000
Max. input force kN 24 40 58 76
Qlamplng force at Max. KN 15 57 41 62
input force
Moment of Inertia J kg-m'| osg 0.14 0.36 0.76
(See Note 1) ] ' ' '

Weight
(with standard soft top jaws) K9 16 27 46 70

Matching cylinder

Series number 100 140 160 180
HH4C Max. pressure to

operate chuck MPa 3.4 2.8 3.0 3.2

Series number 250 300 — —
HO5CH Max. pressure to

operate chuck MPa 0.5 0.5 B B

Note 1 : The four times of this value is equivalent to GD*.
Note 2 : When the Max. speed of a rotating cylinder is lower than a chuck, observe that of a rotating cylinder.
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6.2 Dimensions

aimber H3PS
Symbol 6 8 10 12
A 175 210 254 304
C H7 140 170 220 220
E 83 95 115 132
F 104.8 133.4 171.4 171.4
G 3-M10X1.5 | 3-M12X1.75 3-M16X2 6-M16X2
H 13 18 22 20
J M16X2 M20X2.5 M24 X3 M27 X3
J1 35 40 50 60
K1 23 28 32 32
K2 36 41 49 56
L Max. 49 61.5 69 76
Min. 45 56.5 63 68
Max. 57.6 69.0 83.35 103.8
N Min. 55 52.2 66 62.9 80 76.50 100 96.0
P 11 12 13 14
R — — — 15°
T1 69 82 92 108
T2 9.5 13.5 13.5 17
W1 32 38 45 52
W2 42 50 56 56
X1 41 53 59 65
X2 29 33 39 42
X3 17 19 21.5 25
Z1 37.5 47.5 60 70
Z2 — — — 35
Z3 M6 X 1 M8X1.25 M8X1.25 M10X1.5
Depth 12 15 16 20
3. X
X2
L P 33%36, 8, 10 Jt
A 5
Ko L Ki | T \® { } g/
= = A\
i — = ‘(\/} 5 ‘ 8
SN e ==t N = s
I— L ollo - . ,
i B OV e
| E_ ‘ /
=T 3 /D
L 12 X 7;13@
G 5-73 i
5 H3PST2 R | R
H
E
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6.3 Gripping Force

Static gripping force : The gripping force depends on the height from the end face of the
chuck to the gripping surface, X.

Dynamic gripping force : This represents the gripping force of standard top jaws during chuck
rotation at the point away from the end face of the chuck toward the
gripping surface by dimension of X2.

Dynamic clamping force

0 at p°s'|t'°n X2 % Chuck size 6 8 10 12
H3PS12 ‘ ‘ X2 (mm) 29 33 39 42
& A
=
Y —
E \ Static clamping force at position X
oy ek L'y —
2 N HEPS 10 < | Lx‘
g % ~— Hapst2 —+— [ JHT-
g% N 8 HAPS10 /
S T— H3Pes 5 8o — \ I
E o | 2 L1
4] [ =
£, L HaPsE g © [
o o I — = PS8 S~ | —
™ .0 |
T e e
w |
0 2000 4000 BO00 0 10 20 30 40 &0 60 10

Speed (r/min) Height from the end face of the chuck
to clamping surface, X (mm)

6.4 The example of hydraulic circuit for high/low-pressure changing and the
characteristic of gripping force.

The following figure shows the fluctuation of gripping force when the input force is changed in

the state that the work piece is clamped.

The illustration shows an example of hydraulic circuit to change the pressure for rotating

cylinder.

Note:

1. Affected by various conditions, the value of gripping force can't follow j[——f —- }}
to the linear diagram as shown in the figure in accordance with the ]
change of input force. In case the precise control of gripping force is
necessary, the actual measurement is recommended.

2. In case that this chuck is used combined with a rotating cylinder AN ‘X[E
having check valves, gripping force does not follow the cylinder force
when the hydrau“C pressure IS Static clamping force at position X H X

decreased.
This phenomenon occurs ° [ ] m ‘XIE

. - Z H3PS12
because hydraulic pressure is = €0 -~ —
kept by the function of check g s0 LEE\/\
valves furnished in the cylinder, £ ,, LIH3Ps10 1
even though the hydraulic £
. 3 30 >< =)

pressure is decreased by the ¢ L3PS8
out side controller. B 20

= H3PS6

g 10 A 7 Qj 7:“%@

(/
0 20 40 60 80 ‘ R ‘

Input force (kN )

AWARNINGI Route 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.
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6.5 Standard Top Jaws

The following table shows the dimensions of standard soft jaws.

Chuck size 6 8 10 12

T\ J1 35 | 40 | 50 | 60

f_f__‘_ I J2 335 | 445 | 495 | 545

i i A - J3 70 84 100 | 120

s J4 18 | 29 | 32 | 36

J3 J5 7 7 7 7

J10 JG J1 J6 47 53 62 78

L 1 J7 20 | 26 32 36

% )11 | | © | J8 14 16 18 20

I B | J9 8 12 15 17
mENzE S5 | T

= =SS J10 175 | 20 | 23 | 26

Jo g5 12 @ J11 11 | 135 | 155 | 17.5

J7 J12 M10 | M12 | M14 | M16

J13 35 | 35 | 35 | 35

15 25 | 26 | 25 | 38

J16 26.5 34 39 41

J17 8 20 44 54

J18 30° | 300 | 45° | 45°

Weight (kg) | 05 | 09 | 15 | 24

6.6 Allowable Machining Area of Chuck Body

Tapped and/or pin holes necessary for mounting a stopper or rough guide may be additionally

machined on the chuck body within the boundaries defined below.

NOTE: The periphery of each additional hole should be at least 2 mm away from the boundary.
The holes should be located and sized to maintain the chuck in balance.

Chuck N

size 6 8 10 12 ) Maximum depth "X"

oA 175 210 254 304 %
®B 69 82 92 108 ‘
®C [104.8 | 1334 | 1714 | 1714
¢D 17.5 20 26 26
E - - - 15°
F 55 66 80 100
dG 78 88 97 108
J 37.5 | 47.5 60 70
K - - — 35
L M6 M8 M8 M10
M 26 28 32 36
N
X

455 | 545 | 685 | 79.5
20 25 30 25




6.7 Accessories

The package box contains the accessories besides the chuck itself.

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 3 L=95 3 L=115 3 L=130 6
chuck.
B=5 1 B=6 1 B=6 1 B=8 1
Hex. kev spanner B=8 1 B=8 1 B=8 1 B=14 1
- KeYy'sp B=10 1 B=12 1
B=14 1
Long wrench B=10 1 B=12 1 B=14 1 B=14 1
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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