Description Constituent nmenber of collet chuck,
collet and fastening nut and collet chuck Technica
Field The present invention relates to a collet chuck
for attaching a tool of a drill, an end mIl or the
like to a machine tool spindle. Background Art In a
background art, there is known a collet chuck for
holding a tool of a drill, an end mll or the like to
attach to a machine t%%ségiégq and in such a
col | et chuck, various Ppropo S 'have been nade to
enable to carry out highly accurate nachining by
firn1y hol di ng the tooI For exanple, a collet chuck

shown in Fi conpri.se od 4 hav
CERT SBFOF RRREBHh 6 ase T HGRe T65 cR 1A iSRS nut
portion thereof, a dianeter contractable coll et 108
aRdvFAgLlatf FRYEkt aper face 106 to be fitted to the
taper hole 102, and a fastening nut 110 renovably
connected to the <collet 108 and screwed to the chuck
body 104. A circular groove 112 is fornmed at an outer
TpehnphetaFieldce of a front end portion of the coll et
108, a second taper face 114 inclined inverse to the
firstThapprebant I0Gensifcor mexlatiestta pecpphetalchsicde for
wall of the circular groove 112 contiguous to the

attashihapetobacer 406ri XLy bihesnd and lilnoetheel i bédrcab machine
face

tool spindle.

Background Art

In a background art, there is known a collet chuck for
holding a tool of a drill, an end mill or the like to attach
to a machine tool spindle, and in such a collet chuck, various
proposals have been made to enable to carry out highly accurate
machining by firmly holding the tocl.

For example, a collet chuck 100 shown in Fig. 7 comprises
a chuck body 104 having an inwardly converging taper hole 102
at a front end portion therecf, a diameter contractable collet
108 having a first taper face 106 to be fitted to the taper
hole 102, and a fastening nut 110 removably connected to the
collet 108 and screwed to the chuck body 104.

A circular groove 112 is formed at an outer peripheral
face of a front end portion of the collet 108, a second taper

face 114 inclined inverse to the first taper face 106 is formed




of the fastening nut 110 is formed with a taper face
116 (refer to, for exanple, Patent Reference 1).

Al t hough in such a collet chuck 100, a dianmeter of the
collet 108 is effectively contracted by operating a
press force F2 inwardly in a dianeter direction in
addition to operating a press force FI in an axia
direction L fromthe fastening nut 110 to the coll et

108 by. bringj h . f '
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in Fig. 8 as for a fastening piece 120 for pressing

teo fasteramriast BakanbpReteraneeol) a tool or the like
to a flange portion 129 of a fastened nmenber 122 in
an axdbtheligkcin emah by cedyesf churkst@hi iy dianrfenzf the
by fastening a fastening nut 124 screwed with a male
cellewlDBas edifeatdivaflty epnt véictée biyagpernatingeregpforce
there is known to fasten strongly pressing the
F? afxtveanedl phijreet di3feicteradiagtaliondin ecddionidn by aperating
wedge action (refer to, for exanple, Patent Reference
az?regﬁefcﬁﬁ@é el Nigh Rirece: 0 dineddidies 4 daldretthE2&astening
el ongatably and contractably supported in a dianeter

n@Erecdi 06 Hye Gtk Ot 21 (0005 Phagianf thkba et Mace 116 of
fastening nut 124 and the fasteni ng

the fastening nut 110 into press contact with the second taper
face 114 of the collet 108 by fastening the fastening nut 110,
it is desired to further reinforce a tool holding force in
accordance with further severe formation of a cutting
condition.

Meanwhile, as shown in Fig. 8, as for a fastening piece
120 for pressing to fasten a fastened object 130 of a tool or
the like to a flange portion 129 of a fastened member 122 in
an axial direction L by way of a fastening flange 126 by
fastening a fastening nut 124 screwed with a male screw 122a
at a shaft end of the fastened member 122, there is known to
fasten strongly pressing the fastened cbject 130 in an axial
direction L by a wedge action (refer tc, for example, Patent
Reference 2).

The fastening piece 120 includes a collet 128 eleongatably

and contractably supported in a diameter direction by guide



flange 126 having a section in a V-1ike shape opposed
to each other, and by noving the fastening flange 126
to a side of the fastened object 130 by conpressing
an outer diameter of the collet 128 by a force froma
taper ring 132 noved to the axial direction L , the
collet 128 is made to function as a wedge to thereby
enhancedly fasten the fastened object 130 in the
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col l et chuck 100 described in Paé ef erence d N h
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wi dening an interval of the guide faces haV|n ,
otkeri gind by TAEIND| the farhsiirghd leReret 6 &£° %hg}ge of the
poses a problemthat the tool holding force cannot
fagtenednobyebe 120 nfyreetRrapding aAn i eh|diametry of the
exerted with the force in the axial direction L _
cplbsse2d by sdidmte f@8mhaltdipey rhegt b3 mMaved tei dehe axial
faces 128a and 128b thereof. Then, the collet 108 is
dopeceied i hthefestket ol 2Priessiade riearivratjon mg e wedge
axial direction fromthe side face 128a and al so

tOPeRatelyWehilaAcéQl gefastepressi fgstenadrsbjedcn 13® in the
axial direction fromthe side face 128b, the forces

akBhaihgitwerdbhegti ons are cancell ed by each other and
a large press force is not exerted rearwardly in the

axi al ydibneqidon @Bf‘llbq: 1258 qg Bbpahitdt ©o &f Frehenéhy portion
reinforce the tool ding force. Patent Reference 1:
ot tﬁé%QQPIgggﬁﬁpofsthe collet chuck 100 described in Patent
Reference 1, since the collet 128 functions as the wedge for
widening an interval of the guide faces having a section in
the V-like shape, and therefore, there poses a problem that
the tool holding force cannot efficiently be reinforced.
That is, the collet 128 exerted with the force in the
axial direction L presses the collet 108 holding the tool from
side faces 128a and 128b thereof. Then, the collet 108 is
operated with a force for pressing rearwardly in the axial
direction from the side face 128a and alsc operated with a force
of pressing forwardly in the axial direction from the side face
128b, the forces in the two directions are cancelled by each
other and a large press force is not exerted rearwardly in the
axial direction and it is difficult to efficiently reinforce

the tool holding force.

Patent Reference 1: JP-A-2001-219310



Patent Reference 2: JP-A-10-309612 D sclosure of the

I nvention Problens that the Invention is to Sol ve The

i nvention has been carried out in view of the

above-descri bed problemand it is an object thereof to

provide a constituent nenber of a collet chuck, a

collet and a fastening nut as well as a collet chuck

capabl e of reinforcing a force of holding a tool.

Means_ for_Solving the Problems, The, i ntion according

to C;%ﬁFEQFi eé?%%ﬁ%?i Uéﬁ%gﬁﬁ%%gggé%¥fa col l et chuck

i ncluding a chuck body with a taper hole in an

i nwardly convergi ng shape, a dianmeter contractabl e

collet with_ a first tager face fitted to the taper
DhvfEosuiR ©h Rt PRAYFRCHRR screwed to the chuck body,

the constituent nenber conprising:_a first contact
Prolekempdthat etlondl R bRk BEen %%C%Orggb%%tively br ought

into contact with a second taper face forned at an

out erThper iipiensliohadeof baehr arrdsd poitti ép ofiew hef the

collet and inclined to reduce an outer dianeter as
alproeedes agibed prhakdrem end itherseaf okgiettathkiredftperovide

face formed at an inner peripheral face of a front
a et spdrttueont némbée o ff asicddietgchhut k ardcohet red 4 Fastening

reduce an inner dianeter as proceeding to a front end

ntbef£afal WREY & BollNed shatk ipabdstehimgirnfwrcing a force
fastening nut to the chuck body, a front side 4 of

otheofarsy gopbaet face is not brought into contact
W th an

Means for Solving the Problems

The invention according to Claim 1 is a constituent
member of a collet chuck including a chuck body with a taper
hole in an inwardly converging shape, a diameter contractable
collet with a first taper face fitted to the taper hole, and
a fastening nut screwed to the chuck body, the censtituent
member comprising: a first contact face and a second contact
face respectively brought into contact with a second taper face
formed at an outer peripheral face of a front end portion of
the collet and inclined to reduce an outer diameter as
proceeding to a front end thereof, and a third taper face formed
at an inner peripheral face of a front end portion o¢f the
fastening nut and inclined to reduce an inner diameter as
proceeding to a front end thereof, wherein in a state of

fastening the fastening nut to the chuck body, a front side



outer peripheral face of the collet in a state of
pressing the collet forwardly. The invention
according to Caim2 is a collet of a collet chuck

i ncluding a chuck body with a taper hole in an
inwardly converging shape, a diameter contractable
collet wwth a first taper face fitted to the taper
hol e, and a fastening nut screwed to the chuck body,
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end portion of the coIIet and inclined to reduce an
coliet EPaWerdtYas proceeding to a front end thereof,

and a third taper face fornmed at an inner periphera

face Bre gnvesticanacperdion tof Ciadm & h§@eﬁ?£beﬁtﬁf ampllet

inclined to reduce an inner dianeter as roceeding to
chu¢k oinchrdfinder ebickwhedgi with aatmrehgge iasedingrdly

the fastening nut to the chuck body, a front side of
cohreetgisy stapeact Haseebértdmnfactehheceddiatgwiohl @tfirst

is not brought into contact with an outer periphera
thpee fafcd bettealdcethe napext Adbke pfarpt @ Sastgrtig ot |setrewed

frontwardly. The invention according to Claim3 is a

thashenimeHodyof thecebllebtchopristhydi agfarahuaicreasing
body with a taper hole in an inwardly converging

c8Dape. watrdi amet esrcephiactab@eCahldets sMddhd ddntdct face
taper face fitted to the taper hole, and a fastening

r%%&péﬁi@@@? BQOEBﬁtCEHEE bedYackh&iftaseRidt@riditcaper face

rising

formed at an outer peripheral face of a front end portion of
the collet and inclined to reduce an outer diameter as
proceeding to a front end thereof, and a third taper face formed
at an inner peripheral face of a front end portion of the
fastening nut and inclined to reduce an inner diameter as
proceeding to a front end thereof, wherein in a state of
fastening the fastening nut to the chuck body, a front side
of the first contact face of the force increasing collet is
not brought into contact with an outer peripheral face of the
collet in a state of pressing the collet frontwardly.

The invention according to Claim 3 is a fastening nut
of a collet chuck including a chuck body with a taper hole in
an inwardly converging shape, a diameter contractable collet
with a first taper face fitted to the taper hole, and a fastening

nut screwed to the chuck body, the fastening nut comprising:



a force increasing collet having a first contact face
and a second contact face respectively brought into
contact with a second taper face formed at an outer
peri pheral face of a front end portion of the collet
and inclined to reduce an outer dianeter as
proceeding to a front end thereof, and a third taper

face forned at an inner peripheral face of a front end
portion. of the ' by HoTel A
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thereof, wherein in a_state of .fastepi h :
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first contact face of the force increasing.collet .is
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of the collet in a state of pressing the col |l et
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collet chuck including a chuck body with a taper,hgle

diamaher meapaPgeeddng iy fg sttaped taiefionfet apd & third taper
contractable collet with a first taper face fitted to

febe faperd ladl an amen peaspdsingg Aacesef endgontepGeortion
chuck body, the collet conprising: a force increasing

of ot e tf dwenamigraaniitr shd ciomt hicted doe reddce secomer diameter
contact face respectively brought into contact wth a

asepsppdetapry tace fionteshattlereof erwiperejpheimala feese of
of a front end portion of the collet and inclined to
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thereof, and a third taper face forned at an inner

opSEhENELake ash.ak: acjrent oo pasissnuatradeing colles i
n??a]?g&g&?@djir{% R Ot £ ENEn LB £0The rRBIGIN FBCB of the
collet in a state of pressing the collet frontwardly.

The invention according to Claim 4 is a collet chuck
including a chuck body with a taper hole in an inwardly
converging shape, a diameter contractable collet with a first
taper face fitted to the taper hole, and a fastening nut screwed
to the chuck body, the collet comprising: a force increasing
collet having a first contact face and a second contact face
respectively brought into contact with a second taper face
formed at an outer peripheral face of a front end portion of
the collet and inclined to reduce an outer diameter as
proceeding to a front end thereof, and a third tapex face formed
at an inner peripheral face of a front end portion of the

fastening nut and inclined to reduce an inner diameter as

proceeding to a front end thereof, wherein in a state of



6 fastening the fastening nut to the chuck body, a
front side of the first contact face of the force
increasing collet is not brought into contact with an
outer peripheral face of the collet in a state of
pressing the collet frontwardly. According to the

i nvention according to Clains 1 through 4 described
above, the constituent nenber (force increasing

coller) of a oIIet chuck i.ncludin e t contagt
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convergi ng shape forned at the inner eripheral face
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arranged at the collet chuck, and therefore, a press
forceAc¢@r®anXMathdHHEEﬂﬁnMﬁgéﬁépﬁﬂéﬁgﬂyD€é§ﬂéﬁ|h@hrough
the fastening nut 60 can be anplified. Further, in
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body, the front side of the first contact face of the
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brought into contact with the outer peripheral face of
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forwardly, and therefore, the anplified force can be
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cancel l ed” by each in the axial direction and
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contact face brought into contact with the third taper face
in the frontwardly converging shape formed at the inner
peripheral face of the front end portion of the fastening nut
is arranged at the collet chuck, and therefore, a press force
in an axial direction generated by fastening the fastening nut
60 can be amplified.

Further, in the state of fastening the fastening nut to
the chuck body, the front side of the first contact face of
the constituent member (force increasing collet) 1s not
brought into contact with the outer peripheral face of the
collet in the state of pressing the collet forwardly, and
therefore, the amplified force can be exerted to the collet
without being reduced by being cancelled by each other in the
axial direction and the tool holding force can efficiently be

reinforced.



reinforced. 7 The invention according to Claim5 is a
constituent nenber of a collet chuck including a
chuck body with a taper hole in an inwardly
conver gi ng shape, a dianeter contractable collet wth
a first taper face fitted to the taper hole, and a
fastening nut screwed to the chuck body, the
constituent menber conprising: a first contact face
and second contact _f respecti.vel y= by gught, |
cont 22S wheheEPLeEohaop RAEGr RS Cratfi s L8 n bslBl cuent
ri pheral face of . a front_end portion of he .cal l e
ndie itk et ingty Cades SRCoPsPOarariter hedy St 'haper
proceeding to a front end thereof, and a third taper
hedR &1 8P a Rl ¥ FINHRAIING SPRGEal 21 Sex, copoactable
end portion of the fastening nut and inclined to
cokbefe e iih igfdr st &aPear £ase pibEeEdFAGtR® R4 and
thereof, wherein the constituent nenber further ,
aj fie$ telesna nhtrdccevedctof 4be Bhogdhbodyt o theoseagtituent
wth a fourth taper face fornmed on a front side of the
maaloen doommper s frnge offise cohitectafidcenghd redsaapnd contact
increase an outer dianeter as proceeding to a front
feod resereenfi viel yabsbagket ioft  asheachgvitthea fsestceni hgpauntface
to the chuck body, wherein an angle of the third
fépnéacit fateuriniperd phe raldifaet ef di fecht cand gfortheon of
collet chuck is larger than an angle of the first
tgONtAAl o tf ag/AT AhrRllivRd Otbherddiiiet 8h Guteat | @Dagbter as
the collet chuck. The invention according to Claimé6

p%mézt:ﬁeg% %tgrsgfgﬁﬁ%hghtqﬁﬁl j;ﬂ&laugﬁﬂﬁd%agéicfaéécbbrmed
at an inner peripheral face of a front end portion of the
fastening nut and inclined to reduce an inner diameter as
proceeding to a front end thereof, wherein the constituent
member further includes a third contact face brought into
contact with a fourth taper face formed on a front side of the
second taper face of the collet and inclined tc¢ increase an
outer diameter as proceeding to a front end thereof in a state
of fastening the fastening nut to the chuck body, wherein an
angle of the third contact face relative to a diameter direction
of the collet chuck is larger than an angle of the first contact
face relative to the diameter direction of the collet chuck.

The invention according to Claim 6 is a collet of a collet
chuck including a chuck body with a taper hole in an inwardly
converging shape, a diameter contractable ccllet with a first

taper face fitted to the taper hole, and a fastening nut screwed



conver gi ng shape, a dianeter contractable collet with
a first taper face fitted to the taper hole, and a
fastening nut screwed 8 to the chuck body, the collet
conprising: a force increasing collet having a first
contact face and a second contact face respectively
brought into contact with a second taper face forned
at an outer peripheral face of a front end portion of

col. | et nd |n i ned r uter
AR B 1 EBR oSt S o e Eageibing
e forned at_.an i nner ri.pheral face of
2 ebo*?i“fjo‘hgcﬁ e A
reduce an_inner djanmeter as roceed % to a front en%
repReeb Vel ePEPRIRhe 1REPCEOPR FEa?Fﬁb c@FP@Pdfgﬁﬁﬁgr ace
includes a third contact face brought into contact
formad a2t an i et @eripde Todr FedFeoRIadf FEPRt R RAT RN of
second taper face of the collet and inclined to
thacreddetanandutiercldiratet b aEdnasceddi e adiaBaEer as
end thereof in a state of fastening the fastening nut
ptrocthdinhuckafohnt and tlwerezifn and aabpled dlapsreiang fprmed
contact face relative to a dianmeter direction of the
atobhetinekuclpdrd ghanrgdr fdwn ah anfrtentf ehiepofritisn of the
contact face relative to the dianeter direction of the

ot bRinghuak. ahde dinvleMddntaceotdta8gahoibharmdiameter as
fastening nut of a collet chuck including a chuck
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shape, a“di aneter contractable collet with a first
cbapgt Fcenkit el hydde, t@aperahebgradhdrackasr@Night into
contact with a fourth taper face formed on a front side of the
second taper face of the collet and inclined to increase an
outer diameter as proceeding to a front end thereof in a state
of fastening the fastening nut to the chuck body, and wherein
an angle of the third contact face relative to a diameter
direction of the collet chuck is larger than an angle of the
first contact face relative to the diameter direction of the
collet chuck.

The invention according to Claim 7 is a fastening nut
of a collet chuck including a chuck body with a taper hole in
an inwardly converging shape, a diameter contractable collet
with a first taper face fitted to the taper hole, and a fastening
nut screwed to the chuck body, the fastening nut comprising:

a force increasing collet with a first contact face and a second

contact face respectively brought into contact with a second



nut screwed to the chuck body, the fastening nut
conprising: a force increasing collet with a first
contact face and a second contact face respectively
brought into contact with a second 9 taper face
formed at an outer peripheral face of a front end
portion of the collet and inclined to reduce an outer
di aneter as proceeding to a front end thereof, and a

third.ta f ac f ormed n_in erl pheral _ f
tifes S ER T anmE bt ABnoF or x| ABF kAP B Gy F2eht end
inclined to reduce an jnnert ,di ter as roceedi t
PQrFFRO T e FoT HoF ShbRELARERe- T SPER TR Skt gy L ameter
collet further includes a third c ntacé face b ﬁy ht £
a$ REPCRIMEE N K20 GPENTPEPBPTT a3R f%?fﬁﬁa’df% ag’er ace
front side of the second taper face of the collet and
forred il am e pea ipherad ERCqi et eFreRE R R iPn ©f
to a front end thereof in a state of fastening the
thasfasti s nunutoanHei sbleke B 0oy regivdaniar ERReT Fhi ARl - as
of the third contact face relative to a dianeter
prbceetling taf a threndothétthenedi i shénejerthehfpraa iangeasing
of the first contact face relative to the dianeter
collett faptabrt Hacloudeseta cthuckd dbetaaveftcenbrought into
according to CGaim8 is a collet chuck including a

c6hugkt bphh hayvbagta taper fee foimed onvarfdlont side of the
conver gi ng shape, a dianeter contractable collet

sBa¥hAYdpeti fstet @PeEnd 368 Té tAMH timdNind PSS fiMsase an
and a fastening nut screwed to the chuck body, the

oR 51 St STREL SR8 6 ey e 88 0.d 2 o scace
of fastening the fastening nut to the chuck body, and wherein
an angle of the third contact face relative to a diameter
direction of the collet chuck is larger than an angle of the
first contact face relative to the diameter directicn of the
collet chuck.

The invention according to Claim 8 is a collet chuck
including a chuck body having a taper hole in an inwardly
converging shape, a diameter contractable collet having a
first taper face fitted to the taper hole, and.a fastening nut
screwed to the chuck body, the collet chuck comprising a force
increasing collet having a first contact face and a second
contact face respectively brought into contact with a second
taper face formed at an outer peripheral face of a front end

portion of the collet and inclined to reduce an outer diameter

as proceeding to a front end thereof, and a third taper face
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contact face respectively brought into contact with a
second taper face fornmed at an outer peripheral face
of a front end portion of the collet and inclined to
reduce an outer dianmeter as proceeding to a front end
thereof, and a third taper face 10 forned at an inner
peri pheral face of a front end portion of the

fastening nut and inclined to reduce an inner dianeter

f??me@ raceqdi;ng £o p%rfi#:%'%tr]agngﬁtzgeﬁfo% ’ %ﬁ’m &l YREtion of
orce 1ncreasing “colfet turther includes a third
contact f.ace brought.inio t it ; t -%ﬁggg
tl?%%%gcoﬁw %taaggo#tlgis}%%&o t% %tgu\@seeggﬂldé I?%%eél ace as
of the, collet and_inclined tq increase. an I, :
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state of fastening the fastening nut to_the chuck Nt
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relative to a dianmeter direction of the collet chuck
cortagk gerth RafouAtBrigRe B a3 foEMmed: OB shiiopts gide of the
relative to the dianeter direction of the collet
sehondt. taper htacaveht ih erbridiang tind igefk B HGiFgRre an
8 described above, the collet chuck is provided with
other dimmstidwerst preapedipforece Enontantghesiaadt ynog state
the collet chuck including the first contact face
obrougthdnimg cheofeateninigt hut heo sdeortiuckperdyacendfvherein
the frontwardly convergi ng shape forned at the outer
aperhpher alf frage tofitdecdmontt efidcporeiianivef tbhe diameter
collet, and the second contact face brought into

d¢PBLAshn ¥Etind haothid dtHapern f aeeqger thenfanningrelyt the
conver gi ng shape

first contact face relative to the diameter direction of the

collet chuck.

In the invention according to Claims 5 through 8
described above, the collet chuck is provided with the
constituent member (force increasing collet) of the collet
chuck including the first contact face brought into contact
with the second taper face of the frontwardly converging shape
formed at the outer peripheral face of the front end portion
of the collet, and the second contact face brought into contact
with the third taper face in the frontwardly converging shape
formed at the inner peripheral face of the front end portion
of the fastening nut, and therefore, the press force in the
axial direction generated by fastening the fastening nut can

be amplified.

Further, although the above-described constituent
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formed at the inner peripheral face of the front end
portion of the fastening nut, and therefore, the
press force in the axial direction generated by
fastening the fastening nut can be anplified.
Further, although the above-described constituent 11
menber (force increasing collet) includes the third
contact face brought into contact with the fourth
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front side of the third_contact f si_nce th
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direction of the collet chuck is set to be lLar

tapen shergn@ife Bhet RelpEstin chheastafgcLy ef-%?g?’él’f‘% the
the dianmeter direction of the collet chuck, while
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direction exerted to the second taper face from bei
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side in the axial direction to be small, by setting a

teenpohedtcdraracest favsardlgtimet he dhendtzne thr etitiant igin of
the collet chuck to be large, the press force in a

tHé regllicancafichol diseg tdhdet bakgearthdietbrari@ge of the first
efficiently to the front end portion of the collet,

c8Rdatherd@oir Naltdivegtbof ke diatndiee ff aliinkeraen. oEwhderollet
in the invention according to Clains 1 through 8

CHE ki ?@lgglé‘bf’é/&réﬂﬁr?@%l & s d g rerceBdacpaiaciid@cn the
axial direction exerted to the second taper face from being
reduced by setting a component of a force to the front side
in the axial direction to be small, by setting a component force
inwardly in the diameter direction of the collet chuck to be
large, the press force in a direction of holding the tool can
be exerted efficiently to the front end portion of the collet,
and the tool holding force can be reinforced.

Further, in the invention according to Claims 1 through
8 mentioned above, the angle of the second contact face relative
to the diameter direction of the collet chuck may be provided
to be larger than the angle of the first contact face relative
to the diameter direction of the collet chuck, thereby, the

holding force of the tool can further effectively be

reinforced.
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to the dianmeter direction of the collet chuck may be
provided to be larger than the angle of the first
contact face relative to the diameter direction of
the collet chuck, thereby, the holding force of the
tool can further effectively be reinforced. 12
Advant age of the Invention According to the invention,
the force increasing collet for anplifying the press
ad-orce frcg&t jgitenln nut is arranged between the
W et 9%n nut, and therefore, the tool

hol di ng f f th [l et, ch furth
ol oL pae 0L 8 Lhe SR Shuek cpp: [Wiber ey coree

(first_enbodinment) A first enbodi nent of the I nvention
fo | prpbligypngi ﬁ@e RAP TR BPERR e TFOTFTES FAHhYUGH Ayt 1S
4 as follows. Fig. 1 is a sectional view of a collet
axgranrged 0 batverai nghe t colietendBai R , TEPEENENEN Y g, and
3 are sectional views enlarging an essential portion
thgrefereol tee thatkheddiagd foinge of ithe peltpecthuyek can
view of a force increasing collet 80. As shown by Fig.
furidmelr Frg. r&infdwecedl | et chuck 10 according to the
enbodi nment includes a chuck body 20 having a taper
hole 22 at a front end portion thereof, a collet 40
fitted to the taper hole 22, a fastening nut 60

BEDLINISEe t fof hear £Piled SPdyh@OIinvedribe force
i ncreasing collet 80 arranged
(first embodiment)

A first embodiment of the invention will be explained
in reference to Fig. 1 through Fig. 4 as follows.

Fig. 1 is a sectional view of a collet chuck 10 according
to the embodiment, Fig. 2 and Fig. 3 are sectional views
enlarging an essential portion of the collet chuck 10, and Fig.
4 is a perspective view of a force increasing collet 80.

As shown by Fig. 1 and Fig. 2, the collet chuck 10
according to the embediment includes a chuck body 20 having
a taper hole 22 at a front end portion thereof, a collet 40
fitted to the taper hole 22, a fastening nut 60 mounted to the
chuck body 20, and the force increasing collet 80 arranged
between the collet 40 and the fastening nut 60.

The chuck body 20 includes the taper hole 22 in an
inwardly converging shape converging to a rear end side thereof

at a front end side thereof inserted with a tool 1, and formed

with a shunk portion 24 attachably and detachably mounted to

13



between the collet 40 and the fastening nut 60. The
chuck body 20 includes the taper hole 22 in an

i nwardly convergi ng shape converging to a rear end
side thereof at a front end side thereof inserted
with a tool 1, and formed wth a shunk portion 24
attachably and detachably nounted to 13 a nain
spindle (not illustrated) of a machine tool on a rear

RO S FE Ao Uk AL et it geec
26 b
eq%e i SheReor ti aﬁ%%f'r‘?&ant Rut gip%%ﬁﬁéﬁﬁaﬁ" E5cRrRE the
collet 40 constitut

= X1 R PREFIRG S EBe FREE PoRY 120 S8 PP with a male

inserted with_ the tool 1, and a dianmeter thereof is
S GERYE DOF tHEOMB et ¢ o & Craithd Hdtbdaniempl¢ SFIbReLtion 62
not illustrated, cut to be formed alternately froma
of ridre famtenideg anit 60 ear end side. An outer
peri pheral face of a rear end portion of the collet 40
i s fdthedcoMieth 40 f¢onstitpeesfagesnantiatey aoshhpe of a
taper hole 22 of the chuck body 20. Further, at an
cylirete pdrdyiher @l tbadeinketrhéngf hoht €hdpdet iloseraed with
second taper face 46 inclined such that the nore

tIpg aoeslding drad thel fantitie renthe detef Ny enacedteetbet adle to be
outer dianeter of the collet 40 is fornmed conti guous

cde e dd bt spl 2Pfrddifes Adotalll @sf odd eritSt 8o ormed
the second taper face 46 is fornmed with a circular

aPr o} oLt BRGH 2F 48t @ﬁ&%ﬁ@é‘@ndtaorégﬁ éi’id §YHAl An outer
projected portion 48, as shown by Fig. 3, a
peripheral face of a rear end portion of the collet 40 is formed
with a first taper face 44 fitted to the taper hole 22 of the
chuck body 20. Further, at an outer peripheral face of the
front end portion, a second taper face 46 inclined such that
the more proceeding to the front end, the more reduced the outer
diameter of the collet 40 is formed contiguous to the first
taper face 44, and a front end side of the second taper face
46 is formed with a circular precjected portion 48. According
to the circular projected portion 48, as shown by Fig. 3, a
front end side peripheral side wall 48a thereof cconstitutes
a frontwardly converging taper shape reducing an outer
diameter thereof as proceeding to a front end therecf, and a
rear end side peripheral side wall 48b constitutes a rearwardly

converging taper shape of reducing an outer diameter as

proceeding to a rear end thereof.
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front end side peripheral side wall 48a thereof
constitutes a frontwardly convergi ng taper shape
reduci ng an outer dianeter thereof as proceeding to a
front end thereof, and a rear end side periphera

side wall 48b constitutes a rearwardly converging

t aper shape of reducing an outer dianeter as
proceeding to a rear end thereof. 14 The fastening nut

60 ingl a _nut bo 4. fo i th he f .

scr e Bore e ba'a SUR B ciaghiGh e bRy S o Gipedt with
BSARE G Bt DEaB RN 68 0B agl ALEh, G Y Beren

rotatably mpunted to an inner peripheral face ?f a
POFbHEN offl PortRBIPIBIC RPHULZO (a6 G Grapneral face

rooves having a section in a semcircular shape are
of G kEaTratnd xPckqry Ehpreats eapBiiitigIpb8i 19 o lky moygted
i nner peripheral face of the nut body 64 and the outer
tpan gy peadeheralhéarenet 66 frand Bpdcpeseign of the nut
integrating a ball 68 between the two circular
bgdpovks citmilmn drodywedd havdngt hese¢chigoBblarae semicircular
connected pivotably with each other and integrally in
shapaxansd flhrmed i on desplct inrelry pern eraldfrag posdft imns of
front end portion of the fastening nut 60, that is,

théeinh8nepepephphel akatacefothkehauti BY3G6 6ids aher h@ outer
with a third taper face 70 inclined such that the

p8BiShoroteestamht andeinky e8!, 8Ad. by heLdBE By retiithting a
the inner dianeter. The third taper face 70 is

bgmvw%(ét%% that 28 @Dﬂéﬁa%;of&a@éé,ve:hfeonatdﬁéayt@r and

Irection of the collet chuck
the ring 66 are connected pivotably with each other and

integrally in an axial direction L. An inner peripheral face
of a front end portion of the fastening nut 60, that is, the
inner peripheral face of the ring 66 is formed with a third
taper face 70 inclined such that the more proceeding to the
front end, the more reduced the inner diameter.

The third taper face 70 is provided such that an angle
02 relative to a diameter direction of the collet chuck 10
(incidentally, 0°<02<90°) is larger than an angle 01 of the
second taper face 46 relative to the diameter direction of the
collet chuck 10 (incidentally, 0°<61<90°), and according to t‘he
embodiment, for example, the angle 61 is provided in a range
of 30° through 40°, and the angle 02 is provided in a range of
60° through 80°.

As shown by Fig. 4, the force increasing collet 80 is
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(incidentally, 0<02<90) is larger than an angle 01 of
the second taper face 46 relative to the dianeter
direction of the <collet chuck 10 (incidentally,
0<01<90), and according to the enbodi nent, for
exanple, the angle 01 is provided in a range of 30

t hrough 40, and the angle 02 is provided in a range of
60 through 80. As shown by Fig. 4, the force

agn%%%arsm <§££J:&‘%a§%hiag>e m#? gﬁtt’é‘}n?tﬁé?é R A5 & %'oﬁrstgftutes

ape an oufer shape o constitutés a shape
a.cone front end of which is.cut, off [
a Bretioe 2 A AR REonk o Bk uRi et by ) Rl dMeter

rooves, 88 cut to be forped alternately from g .front
CEHESET ok dFf tt Dy SBRG EpdRet o et Ah Y qEtd ¢ Sooves
increasing collet 80 is renpvaply connected to the
B8 oF et tAPANP R rF HIRJERE Rt NekiP™ thet kP dnUF iy and @

the fastening nut 60 at the front end portion of the |
reaf | endeigddie tdenaeiget dinss fRECIhbRRr®Ys Fg. colhpl B0 is
Fig. 3, an inner peripheral face of the force
r¢meyebsy neenneteed 3 ithef gods@t A0t And is ranrangachdetween
face 82 in which an angle thereof relative to the
thle aneltlert diorand ithre 6&stheioglhet 6Ohat ki) fironsoerd portion
that of the second taper face 46 on a rear end side
ofinthghtcbletashhekbtought into face contact with the
second taper face 46, and forned with a circular

recessgddpertiien 84 whidwnwWh clFrid hez canguFag. peoj ect ethner

portion 48 of the collet 40 is engaged to be spaced
p@Paphether LM DY Re Cf SAEANTE PE 4 Ad G¥H1 8 80 d& formed
with a first contact face 82 in which an angle thereof relative
to the diameter direction of the collet chuck 10 is equal to
that of the second taper face 46 on a rear end side and which
can be brought into face contact with the second taper face
46, and formed with a circular recessed portion 84 with which
the circular projected portion 48 of the collet 40 is engaged
to be spaced apart therefrom by a clearance on a front end side
of the first contact face 82.

The c¢ircular recessed portion 84 constitutes a
frontwardly converging taper shape at a front end side
peripheral side wall 84a and constitutes a rearwardly
converging taper shape at a rear end side peripheral side wall
84b in correspondence with the circular projected portiocn 48

of the collet 40.

On the other hand, an outer peripheral face of the force
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of the first contact face 82. The circul ar recessed
portion 84 constitutes a frontwardly converging taper
shape at a front end side peripheral side wall 84a
and constitutes a rearwardly converging taper shape
at a rear end side peripheral side wall 84b in
correspondence with the circular projected portion 48
of the coIIet 40. On the other hand, an outer

er | her e i nc
i %r% e ife %"éoe&%n oZhER it S ERNI LR e 8o
| e relatlv to di anet dir.ecti.on o
Mao i HRANGH e TS 5 ans HETEh ﬁflrraer*}ecalﬁé} of the
of the ri 66 and which_ c or i nto
C?Jalc%t cfaw%détl%m i SqhRL 1 rd'd s %g%do %t%@(ﬁrdﬁ?é:
to the collet chuck 10 of the enbadi nent,
of ddieAing PReaTh e gaRRe Mq%hmén&ﬁuéﬁ%w%ct with
the third taper face 70 is brought into press contact
thetwhind tependfaeentBet face 86 of the force
increasing collet 80, and the force increasing collet

80 r eketoraigna tpr ade fogrldetf chmckh0f ot regnbqflitmestE, by
is brought into press contact with the second taper
fhatenid§ tife tfhetealingt ndd @@ tchehéiclick bodar20f aclee third
82. There is provided a rigidity capabl e of
tapk At Bh6ENY0 t e bedwstianaeté gyress hednverrt witth the second
circular recessed portion 84 provided on a front side
chthbe ffadest st Relr JraeeiBdrandiheoldigtc8bprand the force

proj ected portion 48 provided at the collet 40 even
increasing collet 80 receiving a press force from the fastening
nut 60 is brought into press contact with the second taper face
46 of the collet 40 at the first contact face 82.

There is provided a rigidity capable of maintaining the
clearance formed between the circular recessed portion 84
provided.on a front side of the first contact face 82 and the
circular projected portion 48 provided at the collet 40 even
in a state of elastically deforming the force increasing collet
80 by an operation of the split grooves 88 by fastening the
fastening nut 60 in this way.

That is, the rear end side peripheral side wall 48b
constituting the rearwardly converging taper shape of the
circular projected portion 48 and the force increasing collet
80 are not brought into contact with each other, and a front

side of the first contact face 82 of the force increasing collet

80 is not brought into contact with the cuter peripheral face
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in a state of elastically deform ng the force
increasing collet 80 by an operation of the split
grooves 88 by fastening the fastening nut 60 in this
way. That is, the rear end side peripheral side wal
48b constituting the rearwardly convergi ng taper
shape of the <circular projected portion 48 and the
force increasing collet 80 are not brought into

ontact wih egch pother, and a fron [ th
Ofi - c%#(%%? 2§0e1%2a0f51f‘?1%efgrfcep‘%%%%eaii %gjeco(??%a et 40
80 is not brought into contact with the outer
ELR TS LY. face 17 of the collet 40 in a state of
pressing the collet 40 frontwardly. Furthe tge
i r Ul ke daiRl CHEAIIGT BBCEESERDPBELER Phbadimgorce
.collet 80 constitutes the frontwardly convergi ng ,
ingperstpgpeobiet HE fqft g &g ddodmophanrdl FenysmSing
84a and constitutes the rearwardly converging taper
tapepehapa bé tharfrand esddelge rmetiataral ¢ddgarplgsta and
in correspondence with the circular projected portion
cdBsofttbes ddld ecadbardly tbervefoirg tapdmchapest athe rear
det achnment of the force increasing collet 80 to and
efid i dd@eaanildrir 40 sdide vadill Btbt d. cdrresmpletdénce iwith the
the tool 1 to the collet chuck 10 of the enbodi nent,

ciréstar ihie fertari pheteasi 19 cFothetcalN dts 40 tded thexrefore,
the fastening nut 60 by bringing the second contact

af 8£EhmERL Odhnd N f A BReh PCE LA DT S einBRdIMrYy collet 80
contact with the third taper face 70 of the fastening
£8ULnB0rr SHCLRSSLY Bl ¥t BBEabEORLci1itated.

In order to fix the tool 1 to the collet chuck 10 of the
embodiment, first, the force increasing collet 80 is fitted
to the fastening nut 60 by bringing the second contact face
86 of the force increasing collet 80 into contact with the third
taper face 70 of the fastening nut 60. Successively, the front
end portion of the collet 40 is fitted to the force increasing
collet 80 attached to the fastening nut 60, and the tool 1 is
inserted into the tool inserting hole 42 of the collet 40.
Successively, the first taper face 44 of the collet 40 is fitted
to the taper hole 24 of the chuck body 20, the female screw
portion 62 of the fastening nut 60 is screwed to the male screw
porticon 26 of the chuck body 20 from the state, and the tool
1 is fixed to the collet chuck 10 by pivoting the nut body 64

of the fastening nut 60 in a fastening direction.

By the fastening, the third taper face 70 formed at the
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end portion of the collet 40 is fitted to the force
increasing collet 80 attached to the fasteni ng nut

60, and the tool 1 is inserted into the too

inserting hole 42 of the collet 40. Successively, the
first taper face 44 of the collet 40 is fitted to the
taper hole 24 of the chuck body 20, the femal e screw
portion 62 of the fastening nut 60 is screwed to the

mal e_scr partion,26 of t fromthe

= (aced GnlinehEeebaning fie 19 dd ProeRBtiskre i Fopract

pi.voting the nut body 6 of the fastenin

with atlfea§@é=ﬁ>ﬂcﬁgcam:%€f.%?v$e é& ‘Pﬁé:hfea§95ﬁ?njgnc’??l%s’clﬁg Fpliet
taper face 70 forned at the 18 ring 66 of th

89 aseENPRgVALL 6T i% F oUghe fﬂ?‘éepﬁé§§eé§hﬂgcf3°1\}detth 80 1is
the second contact face 86 of the force increasing

opethted BOthas wieowm fiardé g1 2n the &vizdk dihceebbdmd: from
collet 80 is operated with a press force al in the

thai hstdeneéatyi antl 60r amd tike obaskéridng it a6@rasd iforce a2
operated with a press force a2 inwardly in the

idwarmdlegrinitiestdiemetdar elireateloat.i oHshep afrelbmuatnsgmip of
(1) described below is established anong the angle 02

eqliathensetpndesonipstl Harew 8Os redodh Viested tamorty atted engle
direction of the collet chuck 10 and the press forces

9@' 0BNPhedZ%e AR AR (BdcdUsbheblat hoef kbsteoMafteter

face 82 of the force increasing collet 80 receiving

d&P@chSﬁSo§°Eﬁ§ éJfHEE'Hhﬂgff¥%eﬁh§9tﬂétp?QséSfQESQQHil and

Into press contact wth € secon
oz.

a2=alxtanB2 (1)

Further, the first contact face 82 of the force
increasing collet 80 receiving the press force from the
fastening nut 60 is brought into press contact with the second
taper face 46 of the collet 40, and the collet 40 is operated
with a press force Bl in the axial direction L and operated
with a press force B2 inwardly in the diameter direction from
the force increasing collet 80. Here, a relationship of
equation (2) described below is established among the angle
01 of the first contact face 82 relative to the diameter
direction of the collet chuck 10 and the press forces Bl and
B2. Further, the press force P2 inwardly in the diameter
direction operated to the collet 40 is equal to the press force
o2 inwardly in the diameter direction operated to the force

increasing collet 80, and therefore, equation (2) described
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taper face 46 of the collet 40, and the collet 40 is
operated wth a press force (31 in the axia

direction L and operated wth a press force 02
inwardly in the dianeter direction from the force
increasing collet 80. Here, a relationship of

equation (2) described below is established anong the
angle Al of the first contact face 82 relative to the

di t di ti f [let ch 10 dth
o) 0SS Londh BELAERR! S5 "aPbhSheSIBB IR 2T 1S o,
innardly in the dianeter direction operated to the

col | 17 12 uaiZh o the press force a2 inwardly in
the diameter direction operated to the force
i ncr ebbTelxcanddita®l aid therefore, equation (2)
descri bed 19 bel ow beconmes equation (3) described .
bel owhcceBd@Ha &8¢ col el cangkahb2rf afte qpodiment, in
According to the collet chuck 10 of the enbodi nent, in
théesbaie co Df fd stsemimp gt hdef Fstsrmimanuiuté B0, theh & Hargntside
side of the first contact face 82 of the force
of ncieafingt codhivdct 8hdes Sbtohruhehionad dreomtssdngnadi.let
the outer peripheral face of the collet 40, the force

80 nicy et BgotahkeinBd dnesadwiwipreshe dticecd wiprdd face
the front side, and therefore, a synthesized force F

of RHBoaXkRl 46 keet FORcS iaRaTifithd Bot hetcdt beksifot press
beconmes equation (4) described bel ow.

rhzabard &t P26t 8RO £t AS HESEhibede 2BEY B, AL GRiHG i zed
to the collet chuck 10 of

force F in the axial direction L operated to the collet 40

becomes equation (4) described below.

F=¢l+alxtanf2/tanbl (4)

As described above, according to the collet chuck 10 of
the embodiment, the press force F larger than the press force
al in the axial direction L generated by fastening the fastening
nut 60 is operated to the collet 40 without being reduced by
being cancelled by each other in the axial direction, and the
force of holding the tool 1 can be reinforced. Particularly,
as in the embodiment, tan62/tanfl>1 by providing the angle 62
of the second contact face 86 relative to the diameter direction
of the collet chuck 10 larger than the angle 61 of the first
contact face 82, and the press force F in the axial direction
L can further effectively be reinforced.

Further, although according to the embodiment, the

second taper face 46 is formed at the outer peripheral face
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t he enbodi nent, the press force F larger than the
press force al in the axial direction L generated by
fastening the fastening nut 60 is operated to the
coll et 40 without being reduced by being cancelled by
each other in the axial direction, and the force of
hol ding the tool 1 can be reinforced. Particularly,

as in the enbodinent tan02/tanOl > by providing the

h‘gl’ll gll:%q. l‘t(jc!~I eCClDOI}Q C]fnc{ aegth & 3% rc%lrﬁtll' Yﬁ%utso to the

17 on co et ‘chuck ar ger
than the a f the f| cont ac
IR praRss EgFEeE%’ %ﬁ]et HEV%Z F’ndﬁ‘l &6 %hﬁﬁﬁSd%era@@o but,
further effectivel rei nforced., Furt he
£ GRS 1 6 e BBORR r?é’rﬂStrt‘W:tedsé’c%?\’as{ja)b‘é{;l?ac% ygich
is formed at the outer peripheral face of 8 £ th
the orerénbepatt péAcoMalde 4858 IR Yer c%ﬁ?lilfgu%‘a@ F& En€ e
first taper face 44, the invention_ is not limted
cihendad mjecﬁaﬁrpéxémnés i p&TOuhE bete i gepkgch with
constitution in which the peripheral side wall 48a aon
thheffrsntcentast dbaot ohetheiferdarinrasassing gorkgtorf0 as
48 is brought into face contact with the first
thentacbnflatepet theeforce increasing collet 80 as the
second taper face. Exanple Although a specific
exanpl e and effect of the invention wll be shown by
an exanpl e and a conparative exanple with regard to

ekBRpakove-described first enmbodi ment, the invention
according to the enbodi nent is not I|n1ted to the

exanpPh@though a specific example and effect of the invention
will be shown by an example and a comparative example with
regard tc the above-described first embodiment, the invention
according to the embodiment is not limited to the example.

Collet chucks of examples 1 and 2 are the collet chucks
10 each arranged with the force increasing collet 80 between
the collet 40 and the fastening nut 60 as shown by Fig. 1 and
Fig. 2, and the angles 01 and 82 of the first contact face 82
and the second contact face 86 relative to the diameter
direction are set as 01=30°, 02=60° in example 1 and 61=40°,
02=80° in example 2.

As shown by Fig. 7, a collet chuck of comparative example
includes the chuck body 104 having the taper hole 102 in the
inwardly converging shape at the front end portion, the
diameter contractable collet 108 having the first taper face

106 fitted to the taper hole 102, and the fastening nut 110

21




Col | et chucks of exanples 1 and 2 are the coll et
chucks 10 each arranged with the force increasing
collet 80 between the collet 40 and the fastening nut
60 as shown by Fig. 1 and Fig. 2, and the angles 81
and 82 of the first contact face 82 and the second
contact face 86 relative to the dianeter direction
are set as 01=30, 82=60 in exanple 1 and 81=40, 02=80

AR PR IS Lo o SRS e e

havi ng the taper hole, 102 i he | rdly converging,.

Petiagdat tige OBF Bkt P%HHPB%F?EO)%]?C? Tearroar end portion
contractable collet 108 having the first taper face

ofi Gref FeLéatt 08 hks thgs@echyiéhibbe GheCHIRY [HAMR Ag 2, the
nut 110 21 renovably connected to the collet 108 and

pecimwetht sideevwshlick Wwdgiroslarhereaverl beqopiagous to
face of the front end portion of the collet 108 is

tHerfited tWtapetrhfacertf drs goomed wikh the squrandpiaprsr face
side wall of the circular groove 112 contiguous to

11deificlshetadevdrace 466the fhimed waphrt fecseconge inner
taper face 114 inclined inverse to the first taper

pé PhShetdE fdRElof paid pherminimeaunf 1tiite ifsasoamnieng witth the
110 is fornmed with the taper face 116, and the angle

e Pledde &?i%c,oﬁﬂdt éﬂ?faﬁéf@ ohldr tRbatd¥ond 4 face 114

aneter direction of the collet chuck 100 is set to

rafar Ardaldicng &95ﬁ§t5§3&1£€cﬁﬂ§nQﬁpkhkscégléfggh&&% 100 is

or the collet chucks of exanples 1 and 2 an
sggnpgrg%gye exanple. In

A holding force test of the tool is carried out for the
collet chucks of examples 1 and 2 and comparative example. In
the holding force test, a tool holding force generated when
the fastening nut is fastened by respective nut fastening
torques for respective 1.0Kgf/m from 3.0 to 6.,0Kgf/m is
measured and an average value of a result of 4 times measurement

is shown in Table 1.

[Table 1]
Angle 61 Nut fastening torque (Kgf/m)
Angle 62 3.0 4.0 5.0 6.0
Example 1 01=30° 5.8 6.6 9.4 11.9
62=60°
Example 2 01=40° 6.5 8.1 10.4 12.3
02=80°
Comparative 91=30° .37 57 6.2 8.0
example

As is apparent from Table 1, according to the collet
chucks of examples 1 and 2, the holding force is 1.2 times

through 1.8 times as much as that of the collet chuck of
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the holding force test, a tool holding force generated
when the fastening nut is fastened by respective nut
fastening torques for respective 1.0Kgf/ mfrom3.0 to
6.0Kgf/mis neasured and an average value of a result
of 4 times nmeasurenent s shown in Table 1. [Table 1]
Angl e 01 Nut fastening torque K f/mAngle 02 3.0 4.0
5.0 6.0 Exanmple 1 01=300 5.8 6.6 9.4 11.9 02=60

Exanpl e, 2 01=400 6.5 8..1 10.4 .12 .3 =80 Co ti
C%E%nga%?‘?e&e?‘aé‘}pzle& 60y Bl | R E%a%ggglrgen?g?{:%mg& be
Table 1, according to the collet chucks of exanples 1
et 25S¢Re hol ding force is 1.2 times through 1.8
times as nmuch as that of the collet chuck of 22
ht§RediEeRdt L and the tool hol ding force can be
rei nforced. (second enbodi nent) Next, a second, )
enmbodiexshi &f anerichvemeediment | ofe thexplnyerbion will be
reference to Fig. 5 and Fig. 6. Elenents the sanme as
explabnedsipondifrgencet toFé gof 5 tatnel Bboves de&demead sfihgsame
enbodi nent are attached wth the sanme notations and a
as or correspending to those of the above-described first

embodiment are attached with the same notations and a
duplicated explanation thereof will be omitted.

A point of difference between the embodiment and the
above-described first embodiment resides in that in a state
of fastening the fastening nut 60 to the chuck body 20, the
front side of the first contact face 82 of the force increasing
collet 80 is brought into contact with the collet 40.

In details, as shown by Fig. 5 and Fig. 6, the inner
peripheral face of the force increaéing collet 80 is formed
with the first contact face 82 in which the angle relative to
the diameter direction of the collet chuck 10 is equal to that
of the second taper face 46 on the rear end side and which can
be brought into face contact with the second taper face 46,
and formed with the circular recessed portion 84 to be engaged
with the circular projected portion 48 of the collet 40 on the
front end side of the first contact face 82.

The circular recessed portion 84 is provided such that
the front end side peripheral side wall 84a constitutes the

frontwardly converging taper shape, the rear end side
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dupl i cated expl anation thereof will be omtted. A
poi nt of difference between the enbodi nent and the
above-described first enbodiment resides in that in a
state of fastening the fastening nut 60 to the chuck
body 20, the front side of the first contact face 82
of the force increasing <collet 80 is brought into
contact with the collet 40. In details, as shown by
Fig..5 d.Fig. 6, .the inner eripheral f f :
pebfiar il palein L shPorotict o et ke LE ALy bohdBrotng
contact face 82 in which the anqle relative io t he ., ted
LR AR BRAPAI B GOFFSFPARETGH I'Et-htick TorFelaquiroPscte
that of the second taper face 46 on the rear, end side
PeFE i &h ofashepec bl ot iaftch thecEeebritRl S 14 Regheheral
second taper face 46, and formed with the circul ar
sideesxlld G4y foshg4ciscBéasngageasedi Parthen 34 ci &ade to
projected portion 48 of the collet 40 on the front i
berabls de bé hiheudlit smteofinget corrcgMitihghei rear #nd side
recessed portion 84 is provided such that the front
pentipisé tel peirdephelal 4&h dE waklci84alleonprbfjetésdtpertion 48.
frontwardly convergi ng taper shape, the rear end side
TR3t paksi, phetedrsigte val lth3dbemiondinent gs thee rezar wand| ypide
converging taper shape in correspondence with the
pELISHERR1PS DiEGIad ady bifoRh48cofctiber coddedsdd pardion 84
the rear end side peripheral side wall 84b of the

cEhEE UL AL e 5608S 190 ROELNRRB4rhSe NBLS, t1d RBecabégriend&ide
brought into face contact with the rear end side

p%%é%?%%gzgs.f&éj%aw l a$580¢ Afnd B8 rShneW BLoPELLEE S rtion 48
constitutes the fourth taper face 48b. According to the rear
end side peripheral side wall (third contact face) 84b of the
circular recessed portion 84, an angle 03 relative to the
diameter direction of the collet chuck 10 (incidentally,
0°<03<90°) is provided to be larger than the angle 01 of the
first contact face 82 relative to the diameter direction of
the collet chuck 10, and according to the embodiment, for
example, the angle 03 is provided in a range of 60° through
80°.

According to the collet chuck 10 of the embodiment, by
fastening the fastening nut 60 to the chuck body 20, the third
taper face 70 is brought into press contact with the second
contact face 86 of the force increasing collet B80. By

contracting the diameter by elastically deforming the force

increasing collet 80 receiving the press force from the
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That is, according to the enbodi nent, the rear end
side peripheral side wall 84b of the circul ar
recessed portion 84 constitutes the third contact
face 84b, and the rear end side peripheral side wal
48b of the circular projected portion 48 constitutes
the fourth taper face 48b. According to the rear end
side peripheral side wall (third contact face) 84b of

th circul ar .recessed. portion, 84 n.angl e :
thatspiog Fot RS EREne ETC (PPBeEr s Flre T i aguant inco
chuck 10 (ipcidentally, 0<03<90) Ls provided to b
O BPGer R HAR (Ho Aridice SBEOBR LABSEraaf S Rtatheratbles 40
relative o the dianmeter direcgtion of the collet

aBAUER® 18N 1 5A CARIAF i TRF e & 4hé SeRBBHPRENtNEP rress contact
exanple, the angle 83 is provided in a range of 60
wikhoGde fROItAc IndFacs t4f f e cerieke046f therther,
enbodi nent, by fastening the fastening nut 60 to the
befiock Hasyerdngtitee tfhisteningpeptf e the thipdoaghtact face
into press contact with the second contact face 86 of
8¢bené proe: becheasghy iodld epbn8@ctByithdrite douirtdyp thper face
di aneter by elastically deform ng the force

4BbcbEasheg codllleet 48Q receiving the press force from

the 24 fastening nut 60, the first contact face 82 is

br ougltheirBbg, PHESSo XY AQt 1w dpefdeed aciand thapptebacorce
46 of the collet 40, and the third contact face 84b

BFLSfQBHHQQEdEL?t anfﬁﬁsa&‘?@iaﬁire&iantﬁealfl@ut‘fﬂé‘ pPPEE force

ace 48b of the collet 40. Further, Dbefore fastening

B‘zh%{zé%?{ﬂ g aﬁ.l.oaﬂmet‘géer tcﬁirre%tc_i.%rﬁt 2¢bnf BRE first contact

face 82 of the force increasing collet 80, and is operated with

a press force ¥l rearwardly in the axial direction L and a press
force y2 inwardly in the diameter direction from the third
contact face 84b of the force increasing collet 80.

Here, a relationship of equation (5) described below is
established among the angle 83 of the third contact face 84b
relative to the diameter direction of the collet chuck 10 and
the press forces yl and y2.

yl=y2/tanb3 (5)

Although according to the collet chuck 10 of the
embodiment, in the state of fastening the fastening nut 60,
the third contact face 84b of the force increasing collet 80
is brought into contact with the fourth taper face 48b of the

collet 40, and the force increasing collet 80 presses the collet

40 forwardly, since the angle 03 of the third contact face 84b
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84b may not be brought into contact with the fourth
taper face 48b of the collet 40. Thereby, the collet
40 is operated with the press force (31 frontwardly
in the axial direction L and the press force 32
inwardly in the dianmeter direction fromthe first
contact face 82 of the force increasing collet 80,
and is operated with a press force yl rearwardly in

the_axial di,rect.ion L e :
rFEang %%rﬁékfeer RS éﬁ‘r rorﬁ ?‘h L glﬁ(ré‘dcg%(l)%?m@%g#%cleo s
84b of the force |ncrea3|ng col |l et 80. re
SeE| BP i kMY WLl ae@)l @éc?fb@&e%
est abl i shed anpong .t he an 03 of the

F kRl LTS e APPURLABCERE. G BREtLr™ g GBE GRLof Cmack 10,
collet chuck 10 and the press forces yl and y2.
aydenypsnems D { Fo valet wougwaety dimgheodt areter| @tredegn of
10 of the enbodinent, in the state of fastening the
thascehiay ehuck,0 adte behised tonbactarae evtsidle gfegtHaining
force increasing collet 80 is brought into contact
thetréde fooure pltapervd ey 48bthé d:hieml ddlrkeet: 140, Lakrted
the force increasing collet 80 presses the collet 40
tbother deyondi bapethfaaagi 6 OBowfbé heg theducedritycietting a
face 84b 25 relative to the dianeter direction of the
cBﬂbbﬁEnEthkfé-locé $1 BBbntRabgllaiWahd RaialthaiaBgkeoRlL to

the first contact face 82 relative to the dianeter

bglgﬁggggn of the collet chuck 10, a conponent of

force y2 inwardly in the dianeter direction of

The large force y2 can be exerted inwardly in the diameter

ggntact face

direction of the collet chuck 10 to the fourth taper face 48
provided at the front end portion of the collet 40 in this way,
and therefore, the diameter of the collet 40 1s easy to be
contracted, and the tool holding force can efficiently be

reinforced.

Brief Description of the Drawings

[Fig. 1] Fig. 1 is a sectional view of a chuck collet
according to a first embodiment of the invention.

[Fig. 2] Fig. 2 is a sectional view enlarging an essential
portion of the chuck collet according to the first embodiment
of the invention.

[Fig. 3] Fig. 3 is a perspective view showing a force
increasing collet.

[Fig. 4] Fig. 4 is a sectional view enlarging an essential
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the collet chuck 10 can be set to be large while
restraining the press force 01 rearwardly in the
axial direction L exerted to the second taper face 46
from being reduced by setting a conponent of force yl
frontwardly in the axial direction L to be small. The
| arge force 72 can be exerted inwardly in the dianeter
direction of the collet chuck 10 to the fourth taper

pé%ﬁe %Q;r %V%ﬂﬁgkaéo%f& fgﬁliler eror er Ehﬁnflgiisaﬁrr%t?ngro%l ent

%hf colket 4OO|s easy to be contracted, and the too
0 %?nb YoPE&Ran efficiently be reinforced. Brief

scription_pof the .Drawi n
[Ee%tlléﬁ Vi &S OE &Scrﬁjcﬁg%{l?]égl éf]&@&%ﬁg tshgclkl it
enbodlnent of the inventiagn L
ag%e%@aaa|t9|@mﬁ@ﬁpaﬁgﬁﬂaoghmsggegﬁ|5 bgF?PEﬁOBf t he
chuck collet according to the first enpbodinment of the
[Favenflon. THwg.6 3F FigpcHionah vperspRéargéng; gyessential
showing a force increasing collet. [Fig. 4 Fig. 4is
parséenivhihevthucksiddgitngcanrdisente Ahe 98Cpod gmpiment
the chuck collet according to the first enbodi nent of
ofheheniemenbmonfFig. 5] Fig. 5 is a sectional view of
a chuck collet according to a second enbodi nent of
[Fhe.i MyentiPhg. 7 is a sectional view showing a chuck collet

of a background art.
[Fig. 8] Fig. 8 is a sectional view showing a fastening

piece of a background art.

Description of Reference Numerals and Signs

[0061]

10 ... collet chuck

20 ... chuck body

22 ... taper hole

26 ... male screw portion
40 ... collet

44 ... first taper face
46 ... second taper face
60 ... fastening nut

64 ... nut body
66 ... ring

70 ... third taper face
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[Fig. 6] Fig. 6 is a sectional view enlarging an
essential portion of the chuck collet according to
the second enbodi nent of the invention. [Fig. 7] Fig.
7 is a sectional view showi ng a chuck collet of a
background art. [Fig. 8 Fig. 8 is a sectional view
showi ng a fastening piece of a background art.
Description of Reference Nunerals and Signs [0061] 10

8%6' co%ég%ecpgg¥eag9n cOff%gk b?dy 22 ... taper hole

e SCYGMI or collet 44 ... first
aper S cond taper face 60 ... fastening
B%UI 64 1fStn%?“B%%9 . ring 70 ... third taper
%ace 27 80 . force |ncrea5|ng collet 82 ... first
ont actSFARE @RPLACESERGRd contact face 28
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Cainms [1] A constituent nmenber of a collet chuck
i ncluding a chuck body with a taper hole in an
i nwardly converging shape, a dianeter contractable
collet having a first taper face fitted to the taper
hol e, and a fastening nut screwed to the chuck body,
the constituent nmenber conprising: a first contact
face and a second contact face respectively brought
into contact with a seconglta er face formed at an
outer peripheral face of a #tBht end portion of the
collet and inclined to reduce(gg¥ou%§& g anet er, . as huck
[ b} ocfeGPRG LS Ve BFEPRR P ReTR0FST SMYCE tRFTUCtRBS CRue
face formed at an inner peripheral face of a,fronh
begdiyl YbEki antaperh&olEadeMhgtMATENY FARYFHEUNE oShape, 2
reduce an inner dianmeter as proceeding to a front end
didmewef comtarsitabile godlgtehatinasn arsg tarer fawnifagted
nut to the chuck body, a front side of the first
teortecdtageac érdle nand ot enime nevntsssewscd foafhe chuck
outer peripheral face of the collet in a state of
b@dgssiing ¢hesththent froemaed| yompRlsidngol | et of a
coll et chuck including a chuck body having a taper
hol e 4 n AnrdMwayceitaceon¥akcg ngndhape,secatidinetcertact face
contractable collet with a first taper face fitted to
rébsctepeLlyhoteughfdiatbasbaRhbg REthsar esedndo thiper face
chuck body, the collet conprising: a force increasing

EGRLEIAL0 A BEAAoNEE Fnes aads sgppont sanisen of
the collet and inclined to reduce an outer diameter as
proceeding to a front end thereof, and a third taper face formed
at an inner peripheral face of a front end portion of the
fastening nut and inclined to reduce an inner diameter as
proceeding to a front end thereof;

wherein in a state of fastening the fastening nut to the
chuck body, a front side of the first contact face is not brought
into contact with an outer peripheral face of the collet in
a state of pressing the collet forwardly.
[2] A collet of a collet chuck including a chuck body having
a taper hole in an inwardly converging shape, a diameter
contractable collet with a first taper face fitted to the taper
hole, and a fastening nut screwed to the chuck body, the collet
comprising:

a force increasing collet with a first contact face and

a second contact face respectively brought into contact with
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29 a second taper face formed at an outer periphera
face of a front end portion of the collet and
inclined to reduce an outer diameter as proceeding to
a front end thereof, and a third taper face fornmed at
an inner peripheral face of a front end portion of
the fastening nut and inclined to reduce an inner

di aneter as proceeding to a front end thereof;

wherein in a state of fastening the fastenin ut;_t

2 (HRETA AP Dok O TS & IR AR Brrer bertadeces of @
face of the force increasing collei,is gg} br.ought ¢

fron'e ceshPaEE QR Fhegtretet 5&d phet tned erSfiuf:%ean outer
collet in a state of pressing the collet front rdl¥.

di@peirer aStRICPRERLRY P 2 faomteend hiGESOTe| 3G Agt 3t rd taper
chuck body wth a taper hole in an inwardly .

f goaViErgiat) athape, nre rparspberadofieeacrfapl Erest|etd poghion
a first taper face fitted to the taper hole, and a

of adtee fiamg emings onewend timthinehdok reduge ameinner diameter
fastening nut conprising: a force increasing collet

a¥i phoseéiiing tonaattofimcendntdheaesécond contact face
respectively brought into contact with a second taper

face {R&pednatn ansoateroPEnisphaiay thedpftenifg oot to the
end portion of the collet and inclined to reduce an

cRULEbodl ARBE £ENAS IRIDEECEh AT ilr@ tacbhoAt t efubd bEr €loé ,force
and a third taper face forned at an inner periphera

iﬁéfﬁagﬁéga ELonbrend ROELPGugRE il fasiedtiGe v Adbuter

e to reduce an 1 nner dianmeter as proceeding to
pgrgﬁggkaf%éél%&“e%é collet in a state of pressing the collet

frontwardly.
[3] A fastening nut of a collet chuck including a chuck body
with a taper hole in an inwardly converging shape, a diameter
contractable collet with a first taper face fitted to the taper
hole, and a fastening nut screwed to the chuck body, the
fastening nut comprising:

a force increasing collet with a first contact face and
a second contact face respectively brought into contact with
a second taper face formed at an outer peripheral face of a
front end portion of the collet and inclined to reduce an outer
diameter as proceeding to a front end thereof, and a third taper
face formed at an inner peripheral face of a front end portion
of the fastening nut and inclined to reduce an inner diameter
as proceeding to a front end thereof;

wherein in a state of fastening the fastening nut to the
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wherein in a state of fastening the fastening nut to
the 30 chuck body, a front side of the first contact
face of the force increasing collet is not brought
into contact with an outer peripheral face of the
collet in a state of pressing the collet frontwardly.
[4] A collet chuck including a chuck body having a
taper hole in an inwardly converging shape, a

di a e[ con ractabl ol.l et..wi h LLst-t
C}F‘il??g?fc{d ?%‘begrm%o?g t}é‘?lélr %@?éﬁ?ﬁgfancae?%&c‘;lgfgm% ree
to the, chuck_ body, the |1 et, chuck furth
{BGRBRPANAGEORLPbr LB FOk rRERITRE BT RCRAar & it an outer
contact face and a second contact face respecti
PBEbRBRE2L fiare 6kt Hee CRiltet énsaeé*éﬁaet%‘gé’ﬁfelsééélgfBp?ré’d’llet
at an outer peripheral face of a front end portion of
fromtwardéy.and inclined to reduce an outer diameter
as proceeding to a front end thereof, and a third
[t hperA ¢atketf orhedk atiremludimes Epé?hh]sﬂ'l@rtmdyf dewigig 2 taper
front end portion of the fastening nut and inclined
hbderaduceianardhgrcohveng trg Sage,oecdthmeten corfimantable
end thereof; wherein in a state of fastening the
chaskenvbghnatfixst mpedhdekcebddytea foobbestapenfhole, and
first contact face of the force increasing collet is

anehsPERUARt nhot Sceentacto ke euekitiesdy petighayklet chuck
face of the collet in a state of pressing the collet

shrenbvardhyrik3hga constituent menber of a collet
chuck i ncluding & chuck

a force increasing collet with a first contact face and
a second contact face respectively brought into contact with
a second taper face formed at an outer peripheral face of a
front end portion of the collet and inclined to reduce an outer
diameter as proceeding to a front end thereof, and a third taper
face formed at an inner peripheral face of a front end portion
of the fastening nut and inclined to reduce an inner diameter
as proceeding to a front end thereof;

wherein in a state of fastening the fastening nut to the
chuck body, a front side of the first contact face of the force
increasing collet is not brought into contact with an outer
peripheral face of the collet in a state of pressing the collet
frontwardly.
[5] A constituent member of a ¢ollet chuck including a chuck
body having a taper hole in an inwardly converging shape, a

diameter contractable collet with a first taper face fitted
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body having a taper hole in an inwardly converging
shape, a dianeter contractable collet with a first
taper face fitted 31 to the taper hole, and a
fastening nut screwed to the chuck body, the
constituent nenber conprising: a first contact face
and a second contact face respectively brought into
contact with a second taper face formed at an outer

eri pheral face of_a, frant .end portion Qf 1 cqhle

t‘gntcpéjn RHed'$ s+ it & s&ﬁnéerP inélr}:e%é:%egfdj%o efbnuck

proceeding to a front end thereof, and a third taper
bedie ?QﬁrékPSE&t%ﬁ”FHﬁ BorFPPMRT AP 1P%te of a front

end portion of the fastening nut and inclined to

reduce diifisthecolitacst efage BRBcedi FRFTY a FFHRCendace

thereof, and a third contact face brought into contact
reppéchively throvaher ingeecedrach vath fr §RCCSHgEpRr face

the second taper face of the collet and inclined to
formedaste am couteer peirdpiiesr lagacpr ofeddf pept eid fyrfiion of

end thereof in a state of fastening the fastening nut
the tdod leftuckndodycliameahgte ofeduce tanr dutem adiaheter as

relative to a diameter direction of the collet chuck
pbetagdiag ger a tiram tadndn@ezreaff, dhe of thitd capeacfatadermed

relative to the dianmeter direction of the collet

a€hdgkinhBk Pegapheiraaf Ricold®ta chiskti sstiugorgian of the
chuck body with a taper hole in an inwardly

£EOPYRIALNHushape ihdii®! afc foMiEachablianeel ketamditelt as
a first"taper face fitted to the taper

proceeding to a front end thereof, and

a third contact face brought into contact with a fourth
taper face formed on a front side of the second taper face of
the collet and inclined to increase an outer diameter as
proceeding to a front end thereof in a state of fastening the
fastening nut to the chuck body:

an angle of the third contact face relative to a diameter
direction of the collet chuck being larger than an angle of
the first contact face relative to the diameter direction of
the collet chuck.
[6] A collet of a collet chuck including a chuck body with
a taper hole in an inwardly converging shape, a diameter
contractable collet with a first taper face fitted to the taper
hole, and a fastening nut screwed to the chuck body, the collet
comprising:

a force increasing collet with a first contact face and
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hol e, and a fastening nut screwed to the chuck body,
the collet <conprising: a force increasing collet with
a first contact face and 32 a second contact face
respectively brought into contact with a second taper
face formed at an outer peripheral face of a front
end portion of the collet and inclined to reduce an
outer dianeter as proceeding to a front end thereof,

and a r t e r
2rEEetnt oAb Tars perErar gt R%Pgs?e%ﬁlﬁé Lghesel wien
inclined to reduce an inner, di aneter r,oce
2, SFPORE BAReE nEreor EORMERR P T BB d hiies ©f a
brought into contact with. a fo rth_taper face forned
foAng bRETEIGE of tt}}?ecgééﬁﬁd”i%ﬁé‘fsllflﬁ etQFE SRS an outer
collet and inclined to increase an outer_dianeter
dpepesediFmPrecaeti-patt A 1A 8B the ek apRAGH thirdtaper
fastening the fastening nut to the chuck body; and
faner &b ¥med atnghelmter e nimhearcofeset of ac §rpaltaendParrion
a dianeter direction of the collet chuck is |arger
of higne affe sregling ofutt Bedf insticedttartredace apl tnnee digneter
the dianmeter direction of the collet chuck. [7] A
akastrenergingt tof aafeohlkeenchtitkriendl;udi ng a chuck body
wth a taper hole in an inwardly convergi ng shape, a
di anet grd Wi bagh bdl e eld fakcklbroddhistintapeontace with

fitted to the taper hole, and a fastening nut screwed
al BotiPen e Fady réPRedf RS teRirBELNSL dE WPEhel B8cond taper
face of the collet and inclined to increase an outer diameter
as proceeding to a front end thereof in a state of fastening
the fastening nut to the chuck body; and

wherein an angle of the third contact face relative to
a diameter direction of the collet chuck is larger than an angle
of the first contact face relative to the diameter direction
of the collet chuck.
[7] A fastening nut of a collet chuck including a chuck body
with a taper hole in an inwardly converging shape, a diameter
contractable collet with a first taper face fitted to the taper
hole, and a fastening nut screwed to the chuck body, the
fastening nut comprising:

a force increasing collet with a first contact face and
a second contact face respectively brought into contact with

a second taper face formed at an outer peripheral face of a

front end portion of the collet and inclined to reduce an outer
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a force increasing collet wwth a first contact face
and a second contact face respectively brought into
contact with a second taper face formed at an outer
peri pheral face of a front end portion of the collet
and inclined to reduce an outer 33 dianeter as
proceeding to a front end thereof, and a third taper
face forned at an inner peripheral face of a front end

ortion_of the fastenin pncline r
abiret o e s iieret TG £ 1 20l B¢ ehRE R A g taper
thereof; and with a third contact face. broughf J| :
ERCRIACEINA £ 55 HGR R ABOr P AcEo fortied DhOAL (Fihportion

side of the second taper face, of the collet, and ..
of Hdlg kedtes inFc PBRsAN & it dteHitanBBarce 1 dribiske AT S ET
to a front end thereof in a state of fastening the
as sprepeedginat te ozt Feorhuekdpb§reahd wherein an angl e
of the third contact face relative to a dianeter ,
di r ecan@rvidgth ehehintl| eentiricifdce bapyentt hako HPHffte With
of the first contact face relative to the dianeter
adicectli ampeaf fohe Toined crhackrongisimde offl thectreand taper
conprising a chuck body with a taper hole in an
fhoaesfllphec @bl egi agd shreqgle ned dicaeterasenan aptizdy gliameter
collet wiwth a first taper face fitted to the taper

abobeocadding fAH Ericrg eud sheewed in & hetatheickt Hedyening
the collet chuck conprising: a force increasing

t58! Egktwht Aganhitr 86 €nat agtickapedgndana second cont act
face respec?ively brought into contact with

wherein an angle of the third contact face relative to
a diameter direction of the collet chuck is larger than an angle
of the first contact face relative to the diameter direction
of the collet chuck.
[8] A collet chuck comprising a chuck body with a taper hole
in an inwardly converging shape, a diameter contractable
collet with a first taper face fitted to the taper hole, and
a fastening nut screwed to the chuck body, the collet chuck
comprising:

a force increasing collet with a first contact face and
a second contact face respectively brought into contact with
a second taper face formed at an outer peripheral face of a
front end portion of the collet and inclined to reduce an outer
diameter as proceeding to a front end thereof, and a third taper

face formed at an inner peripheral face of a front end portion

of the fastening nut and inclined to reduce an inner diameter
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a second taper face forned at an outer peripheral face
of a front end portion of the collet and inclined to
reduce an outer dianeter as proceeding to a front end
thereof, and a third taper face formed at an inner
peri pheral face of a front end portion of the
fastening nut and inclined to reduce an i nner dianeter
34 as proceeding to a front end thereof; and with a

hi.rd f b At i i th f h
2baBbrFab FoF el SRCHCT Bt "ELAEOR! the Second taper

face of ;the collet and inclined to_increase, an oute .
di amefRf WH ﬁrBEéE iﬂﬁn{']%cg 2P GNI TN LREG e PRt with
state of fastening_ the faste?in nut . to ES chuck N
apeRNE t i f@RefeFR ERTERYIT 6 TERRE 1 9% CdohPEcTSFALG taper
relative to _a dianeter direction of the collet chuck
free| of gdie crareanaafgiecl bred e AncLeassnBctu et diameter
relative to the dianmeter direction of the collet ,
aghprkeegdingheo corfsrdntuemnd mbgserfofinaacdtaee ¢hidstening
according to Caim1l or 5, further conprising: that
tha fngkendofigt hetséocontiecohtiakt bbdye Balative to the
di ameter direction of the collet chuck is larger than
the anpkeeinfamhendle sdif dont abtirBacentekat fzeetoeldieive to
di anmeter direction of the collet chuck. [10] The
achldnedtf dareeklieh chuak eeXsidchgcka LClarge? tdiarfan angle
further conprising: that an angle of the second
o¢ophact; f ace-did At i deO dell@tive to the diameter direction
of the collet chuck.
[9] The constituent member of a collet chuck according to

Claim 1 or 5, further comprising:

that an angle of the second contact face relative to the
diameter direction of the collet chuck is larger than the angle
of the first contact face relative to the diameter direction
of the collet chuck.

[10] The collet of a collet chuck according to Claim 2 or 6,
further comprising:

that an angle of the second contact face relative to the
diameter direction of the collet chuck is larger than the angle
of the first contact face relative to the diameter direction
of the collet chuck.

[11] The fastening nut of the collet chuck according to Claim
3 or 7, further comprising:

that an angle of the second contact face relative to the
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di ameter direction of the collet chuck is larger than
the angle of the first contact face relative to the
di aneter direction of the collet chuck. [11] The
fastening nut of the collet chuck according to Caim
3 or 7, further conprising: that an angle of the
second contact face relative.to the 35 dianeter
direction of the collet chuck is larger than the angle

th f |
e TR T S
dj to Claim4 r.th
by RS i S 5k P e
anet er dlrectlon of the collet chuck is larger than
OFhéhSnﬁpé e4f ChHEKFi rst contact face relative to the

di ameter direction of the collet chuck, 36
[12] The collet chuck according to Claim 4 or 8, further

comprising:

that an angle of the second contact face relative to the
diameter direction of the collet chuck is larger than the angle
of the first contact face relative to the diameter direction

of the collet chuck.
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