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 tool spindle, and in such a
col l et chuck, various §5§%§%§ogave been made to
enable to carry out highly accurate nachining by
firmy holding the tool. For exanple, a collet chuck
100 shown in Fig. 7 conprises a chuck body 104 having

an _i.nwardly convergin aper_ .haol.e 10 t a front end
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havin%.a first taper face 106 to be fitted to the
andy ol lafo|hu®e, and a fastening nut 110 removably

connected to the .collet 108 and screwed to the chuck

body 104. A circular groove 112 is fornmed at an outer

peri pheral face of a front end portion of the coll et
Terddicalseimkdt aper face 114 inclined inverse to the
first taper face 106 is forned 1 at a peripheral.side
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first taper face 106, further, an inner periphera
atftathing a tool of a drill, an endmill 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 driil, 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 tool.

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 thereof, 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
cellet 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 bringing the taper face 116 of the fastening
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of "the collet 108 by fastening the fastening nut
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enlng pi éce pressi
to fasten_a fast ogk t_130 oé a tool or the like
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screM/122a at a shaft end of the fastened nenber 122
coldetel 08 igahfiecsivedat eonky Pﬁﬁ@fi}bﬁbpé§§ﬁﬁénﬂh% press force

fastened object 130 in an axial direction L by a
Fawoyersdyl n gréiameter direskdepl én pdddhionRbpepparating

2)-. The fastening piece 120 includes a collet 128
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direction by guide 2 faces 124a and 126a of the
nutailenivey thd cdietndl 0oy st tmgivg the taper face 116 of
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
accordanée 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 object 130 in an axial
direction L by a wedge action (refer to, for example, Patent
Reference 2).

The fastening piece 120 includes a collet 128 elongatably

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

axial direction L. When such a collet 128 is applied
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presses the collet 108 holding the tool from side .
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operated with a force for pressing rearwardly in the
digeicaliondilr ecttiben daldmt HE2%| b m@tg% 1o ghuanElansgs a wedge
operated with a force of pressing forwardly in the
toaxhalretty ecthancddigm fastan dehé afestened, obhectoldlsin the
in the two directions are cancelled by each other and
axd adladaduteisan florce is not exerted rearwardly in the
axial direction and it is difficult to efficiently
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of the collet 106 of the 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 also operated with a force
of pressing forwardly in the axial direction from the side face
128b, the fbrces 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 Sol ving the Problens The invention according

to Qbaiinl s ed ARl iJ UefnPADSIoBEpa col et chuck

includring a ¢ ody with a taper ole in an
i nwardly convergi ng shape, a dianmeter contractabl e
collet with a first taper face fitted to the taper

.hole, and _a fastening nut screwed to the chuck body,
Dl?ﬁi°§8ﬁ§tpﬁugﬁﬁ 1®%nprising: a first contact
face and a second contact face respectively brought
Prohigmgofhadt thie Hyedcdn 1 3pk? Fagge formed at an
outer peripheral face of a front end portion of the
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proceeding to a front end thereof, and a third taper
abbyeedescrededaprablennandpet iishanatbject tdferedf sptprovide
end portion of the - fastening nut and inclined to
a cabictowent mesrbadt affed enldet phockedi nglietarid enfasbening
thereof, wherein in a state of fastening the

nutaskenpkny 88t at@olbhetcbhakkbedpablef 66nteshiorcdngfa force
the first contact face is not brought into contact

of"holdBhg a tool.

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 firét taper face fitted to the taper hole, and
a fastening nut screwed to the chuck body, the constituent
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 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



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 with a first taper face fitted to the taper
hol e, and a fastening nut screwed to the chuck body,
the collet conprising: a force increasing collet with
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a front_end thereof, wherein in a state of fastenin
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the first contact face of the force increasing collet |

cohvergbnghshape: a stiematrmeontizactablrcel adr wakdy a first
face of the collet in a state of pressing the collet

tapeorfiawe @iy tedheo itihechaben hwker dntga tfastietiin®npg gcrewed
fastening nut of a collet chuck including a chuck

toboly dhbdk doddperti®l@lilet aronpnbs tthy : canferge nipcreasing
shape, a dianeter contractable collet wth a first

col aBer wiiage o iftiast teontect apatehahd, aantcvddsdantag: face
nut screwed to the chuck body, the fastening nut

reSPERti$e1Y brdught into contact with a second taper face
formed at an outer peripheral face of a front end pottion 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 fastening nut and inclined to reduce

a f§?é@nfﬁc€%§§§ﬁ§rco§§eer9%@%9kﬁ%¢fif§€’68Htéﬁ%jface and a

erel a stat fastening the

se%?ﬁéqg$%ﬁ?§ égtﬁ§ ﬁ?ﬁffygf Ybr8u heninébdg?PEQCEhﬁlth a

ace O € I ncreasing co

not Qu nt contact wth.an I C

segpng ABER Fage ﬂrgegt%ﬁ@%P%%é#%%ﬁlﬁ%%f? flot @%ront
frontwardly i nveption cor o,Caim4 is

engoPPEELEMIAE eI GOLRGa SRUAPBHgeR ER Seiss HbjQuter
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collet having a first contact face and a second
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reduce an outer dianmeter as proceeding to a front end
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as proceeding to a front end thereof, wherein in a
no%tBESuSBt into contact with an outer peripheral face 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 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



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
collet) of a collet chuck including the first contact
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the state of fastening the fastening nut to the chuck .
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constituent nenber (force increasing collet) is not
cobletghofi @t caldmtacthetkhingdudingr ther ifdrstalcanfeachrface
the collet in the state of pressing the collet '
brbaghvar dlytoardbnttder efvatd, the mwudrid elapercefaedm Ha the
exerted to the collet w thout being reduced by being
freanealrdad Rormantyinidieshdpe thermediat the emiten perdipheral
the tool holding force can efficiently be
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
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, ih 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) is 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 a second contact face respectively brought into
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i ncludes a third contact face brought into _.contact ,
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second taper face of the collet and inclined to
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end thereof in a state of fastening the fastening nut
fate témpetuikebpdyrougiet énfoanonbagtevidgth alregond daper face
contact face relative to a dianeter direction of the
foepklkdehtchnckuterl pegéphelral facenglifeaofrvhe éndsportion of
contact face relative to the diameter direction of
thehecepl et aHiickncIhaednvest irdwaresoadi nguter Cddiameter as

is a collet of a collet chuck including a chuck body

pr¥de B dfPera Bebati dhd@RhiePeRyfdl ¥nd 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 the constituent
member further includes a third contact face brought into
contact with a fourth taper face formed on a front side of thé
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, 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 diréction 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 collet 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
the collet and inclined to reduce an outer dianmeter as
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face fornmed at an inner peripheral face of a front
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to the chuck body, and wherein an angLe of the thir
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collet chuck is larger than an angle of the first
atcem dowmedmaeeripherad fooeho i antrentdienecNutism ¢k the
col l et chuck. The invention according to Caim7 is a
fabaendmigqrutut andf iacddhnlest twhuckduae! adi dignex dckmeter as
body with a taper hole in an inwardly converging
prokereliny doarErentcand thetradf; whelretin vhe foade istreasing
taper face fitted to the taper hole, and a fastening
collet 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 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 taper face fornmed at an inner peripheral face
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direction of the collet chuck is larger_ than an angle |
prageading tioratf ook apd thekreeft atharein theef er afengreasing
direction of the «collet chuck. The invention
cokozor funghes dirailndes saatbérdecarthakt faceubiragoht into
chuck body having a taper hole in an inwardly
comioayie i tity as fepethat dparef ace chotmedtablae fooniteside of the
having a first taper face fitted to the taper hole,
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coll et chuck conprising a force increasing collet
out@idihredd F Hs pRRlcaeldiRe @ cal U Bose @l 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 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.q 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
as proceeding to a front end thereof, wherein the
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contact face brought into contact with a fourth taper
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chuck. In the invention according to Cains 5 through
segongdesaPrBedagBord, thie codiliedt akldnGLiMdN ARG t3ce an
the constituent nmenber (force increasi n?R collet) of
outhe dbameterchsFagradidinga Bef FPREterGhRReqfhde a state
brought into contact wth the second taper face of _
oft fiest enihygeaté yf aoneringg mp s Hapehe chmed bodyheandtwherelin
peri pheral face of the front end portion of the
anc@hnlgle @ndthdethtedndceictctfdeeerblatdhe itat @ diameter
contact wth the third taper face in the frontwardly
di¢elyelel BF $haPecllet chuck is larger than an angle of the
first contact face relative to the diameter direction of the
collet chuck.

In the invention according to Claims 5 through B8
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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fornmed 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
taper face in the inwardly convergi ng shape fornmed on
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thej feont nside akithe FhEEdi GAnEaCheARY I SIBGeSERE FYTLe ©

conponent force inwardly in the dianmeter direction of
thehehiotll eonthatkfaoebeelatiye, tohehprdsanebeesdifegtion of

direction of holding the tool can be exerted i
thefdoTlentdhudlo isheet tanbeckairper tihan thet aegte|dfethe first

and the tool holding force can be reinforced. Further,
cohBatherhogenslapiaecos dilng dian@wmdiradiriouglef 8he collet

mentioned above, the angle of the second contact face
chhekat Wh81le restraining a press force to a rear side in 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
force fromthe fastening nut is arranged between the

i nut, and therefore, the too
nefihfe 8 b6 tarpeaos

the coll et chuck can further be

A e G S T S e o

I ment o e I nventlon
roty upfSaha" ey, PACPE " FREN T EhE b, ety ople 1o
arfaed AR THeveCoLhFL (T AP bsSBREPRi Borkibh 20
theFelpte, ather s0AIndIekbifG EBFFE o, the SROMRCoFhHEE can
1 and Fig. 2, the collet chuck 10 according to the
fuekiperi benreinépyged.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
nounted to the chuck body 20, and the force
BesticMedsi fgrcChiretyi®@ arfr arlgedinvention
(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 embodiment 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 B0 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
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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
end side thereof. Further, an outer peripheral face of

a ﬂvﬁl‘ﬁ sl LN A0 10 a £488) CHEICK hQelyi #d tSol WnRd rear

a male screw portion 26 to be screwed with a

th
em{: gﬁrﬁ]ﬂclef t}gé%f?rtémt@ér oéntgﬁtéﬂsb%@i%ﬁe%tl Gacel™E the

e constitutes substantially a Shape of a
i nd havi t ' ti . 4 :
2= L HE R0 B 058 AREE ARy DY SRS e o mae
de tq .b tp b t d_b it .
o T Bk 26 250 Bl SesRRH, BFhER UriRl r 80 B ion o2
front _end sjde ang gorear end side. An outer

of fh¢ pfrsteniageny rear end portion of the collet 40
is formed wth a first taper face 44 fitted to the
})grpe of a

t apefhgofel detofi 0 goniHE P SLDBtaktighey, 2af

outer peripheral face of the front end portion, a )
cybinded hapongfackodb ineerhbadshehet ddtto i ifgerted with

proceeding to the front end, the nore reduced the
theuteol 1} aamtea diamktecothetredd iiss fradeedadrs ighigisto be

to the first taper face 44, and a front end side of
cohtifasLeasly spndt faoevedG notfilhesitmatéda wmit dul be formed

projected portion 48. According to the circular
alPEPheEL ey DY ia0FrdBt eifd sheenamy dFt@ardndiside. An outer
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 projected portion 48. According
to the circular projected portion 48, as shown by Fig. 3, a
front end side peripheral side wall 48a thereof constitutes
a frontwardly converging taper shape reducing an outer
diameter thereof as proceeding to a front end thereof, and a
rear end side peripheral side wall 48b constitutes a rearwaxdly

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 includes a nut body 64 fornmed with the fenmale

SCr eph@0f 4 4 08 Brig troub & (b Aratie e nutebbtle64 cf@mhed with
portion 26 of the chuck body 20 at an inner periphera

thé Efnad FER N APTEI ¢d beeselbwedn@ighl tRE Mfle screw
rotatably nmounted to an inner peripheral face of a

po%#ggﬁ f@dOEQEBEOBhﬁEkFBSd_ bo R\ BAndy Y@ pheral face

oveS having a section in a semcircular ™ shape are
formed at .r |V, re di P4 {v ddtted
of I AEE o BPARGT SEoh o FOF SATH HIRPRY Lo ttably ridlinte
peripheral face of the ring.66,. and b | osel,
vk oGP P P e DG GELPPEEtEn of the nut
grooves,,the nut body 64 and the rigg 66, ar e . 1
bodynbdct eH GRIBE aBF oKL ENNRELAIORMBPCHARY +RtRGIEMS I FRILAE
an axial direction L. An inner peripheral face of a
shapgnarenfopmed ok seSPREtAFSlsh GRFFRAPIALIRGFOFEt1ons of
the inner peripheral face of the ring 66 is forned
thej thnert peniphegssk face 90 thel nBéd bodh Ghand Heéhe outer
nmore proceeding to the front end, the nore reduced
perhiehiemradr fdicenetfetheThénghbbd andebyfalbes&lyisntegrating a
provi ded such that an angle 02 relative to a dianeter
badilr egtheeweént tiee cohd eiimhulckr drooves, the nut body 64 and
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 81 of the
second taper face 46 relative to the diameter direction of the
collet chuck 10 (incidentally, 0°<81<90°), and according to the
embodiment, for example, the angle 01 is provided in a range
of 30° through 40°, and the angle 02 is provided in a range of
60° through B80°.

As shown by Fig. 4, the force increasing collet 80 is
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(incidentally, 00<02<90) is |arger 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 enbodinent, 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
increasing collet 80 is 15 a nenber in a circular

a meRBRE A a0t Ly BHARG e Whi ShtepHddabESvh ol kapetdftutes
a cone a front end of which is cut off, and a di ameter

a s%rggreegf d §§H@d§ ftr%rﬁge?lgl &f b 26 §entnedad AnasPlditameter

oves cut to ormed alternately froma front

end, sid e | t(% tedd'D %:[ﬁ.e.l.t rooves
th? %?éa%ﬁerﬁlga{%%ﬁoetb%@bﬁs@ tﬁe%'%va ?{/ﬁ?‘o%neect d to thg

collet 40 apd_is . arranged, bet t.he._col .and
99 (et (R 1oR, FOEPR BOCaEnARS I are b Hhorty and aitpgnd

collet chuck 10. In_detajils, as shown by Fig. 2.an .
regy geng sigle reokrip ?aﬁoﬁ%ﬁa%ﬂcﬁ?é§¥%308°1feg 80 is

increasing collet 80 is forped wth a first COQ%S%}
renqrably ¢onnRrEAdaho dHyP CehiREol 0 randis ST RANIS( R Petween

di aneter direction of the collet chuck 10 is equal to |
the el it tieandddirl feai@ning autc68mh theaf ren§ erdeortion

and which can be brought into face contact with the
of sehendot dpér chack 146, and fornmed with a circul ar

recessed portion 84 with which the circular projected

por t tANd48adfl st,heac s hewn 4Byi FiengdWeandt Bige Spaeed inner

apart therefromby a clearance on a front end side
peripheral face of the force increasing collet 80 is 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 B82.

The c¢ircular recessed portion B84 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 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 convergi ng 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 collet 40. On the other hand, an outer

peri pheral face of the force 16 increasing collet 80

inéSed 81 ABU-¥1 1 Bt ag5eLoONEL £RBEART thag es@Gond eyt §8t aface 86
angle relative to the dianeter direction of the

ln%isﬁ &Hug&?ie 818949k tt% thad Qfardied Mikbd@P8h of the

face 70 he ring 66 and which e€an be brought into

co§f‘g§hgﬁgg C&o""&% ﬁhgg tt?:' q‘gl AR &{@&ecﬂo%dwwgce 70

ment
stenln he f,a n u 0
2 BT o5, Spe S*%%.%% Sl ite BRI TnE %?ggsg%‘%ﬁ g vith
th H& ge secon gtoact face 86 of the for ce
PnEfed 'ﬁﬁpggllé¥x% and the force increasing collet
80 receiving a press force fromth astenin
i s bPEEERELNAG: Bop%@sceéﬁ?&ctzhwpﬁ%fph%% r%"#%‘gwentr by
face 46 of the collet 40 at the first contact face ,
fagpeningr ehe sfaglernied Nt 6 det Yhe ghutk kady 20, the third
mai ntai ning the clearance formed between. the
tapercfirer 78céssbdopghti dmtey pressichntast awvithnthei gecond
of the first contact face 82 and the circular
copkapecf ace 8@ ¢ £ ahel8oprevinedeasitdecldldie84rmidhe force
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 outer 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
contact with each other, and a front side of the

of LRS! GOMAEE! £(ACen52 Obelte fBECT IS AR§ | RILOEbELet 40
80 I's not brought Into contact with the outer
| face 17 of the collet 40 in a state of

J:pressln the col !jet 40 frontwardly. Further, the
col Rt Eorti ek Reb R Foefrasts I;?é%%ee?g%fwgfwce
InGEERBHAS SOhCEF1 B eCONRE L FRAA I B TES ST (kreT9ing
shape at the rear end si de er| pheral %l}de wal |

tapar @HARS e&nHEﬁcéerhel%%él S ¥ 6&51 géﬁ and

48 of the collet 40, and therefore attachnment and

conet htnheatthe nearfardly iGRIEREIHIC dAReX SBePe takhe rear
fromthe collet 40 are facilitated. In order to fix

end el de@enipherak sbieevalhu@4b 1in gfonrrspendenraewith the
first, the force increasing collet 80 is fitted to

citbelsagssy extedipdtt byn 46 ofi tige tdvd lsdr dfid gondttduerefore,
face 86 of the force increasing collet 80 into

atteohRehtwahll Hbeabhimeht lcfpehd doarcd infcidwsingteslhgt 80
nut 60. Successively, the front
to and from the collet 40 are facilitated.

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 BO attached to the fastening nut 60, and the tocl 1 is
inserted intoc the tool inserting hole 42 of the collet 40.
Successively, the first taper face 44 of the collet 40 ig 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
portion 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 screw portion 26 of the chuck body 20 fromthe

rixgé A o 2R e E%stt%‘i’tlingégbﬁ(sgbxfg ﬁfoﬁ?ﬁtc.@ﬁfstpf@% kedtact

by pivoting the nut b 4 of the fastening nut 60
b e BEEULAALRER ERle BY dfennBbak hetdealib dbter
o0 nabCBbRRE dhnred Shoti AR PLESRGRBIACk oS 80 15

~collet 80, as shown_in Fig. 2, the force ipcreasin
opesrted Whthsa BPerat EOTGriRlail ERe 6ich AfTPRELAR L from
axial direction L from the fastening nut 60 and is
thepérateding mut Hhsand okeecngratadamdth ian Rygss force a2
diameter direction. Here, a relationship of equation,
inyayddiystni bee dbametes dsraskished HAbRg ankehafienship of
of the second contact face 86 relative to the di aneter
eqdatéohi ¢i)oflesheibeld delohudle Eetakliskedrameng okkesangle
al and a2. a2=alxtan® (1) Further, the first contact
02f age tBe eddedf 8bfitackn@rAsi 8§ sollhetv80 tiredtiesi dbameter

the press force fromthe fastening nut 60 is brought
dikBERiBheeE €het aeh 1wkt Bnhb® 36CAAH the press forces al and
ol.

a2=alxtanf2 (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 Pl 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 féce 82 relative to the diameter
direction of the collet chuck 10 and the press forces Pl and
B2. Further, the press force B2 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 Pl in the axial direction
L and operated with a press force (32 inwardly in the
di anmeter direction from the force increasing collet
80. Here, a relationship of equation (2) described
bel ow i s established anong the angle 61 of the first
contact face 82 relative to the diameter direction of
"the collet chuck 10 and the press forces pl and 32.

be el [elond 8% BLEPFORONSS HeddrMdligeidl! he di amet er
at e e

I'rection ope to't collet 40 1s equal to the

press force jowardly in the diameter direction
opef@t’&ﬁf@‘f@é k% ce increasing collet 80, and

t her ef or e, eq%g%ioqgé21 descri bed 19 bel ow becones
equat Tl 1e3InRectankal Bl ow.  (31=(32/tano1l (2)
Rl=al xt anQ2/tan01 (3) Accordin o, 1 he |l et .chuck 10 .
of tAMECREBLATNEAILNE (o %%ts?%‘?%lt‘&éf%%%ﬁﬁ&q fierlt, in

fastening nut 60, the front side of the first contagct .

the ;stae of fasteping Lher £asteyiog Mt ofp the,front side
brought into contact with the outer peripheral face

of athe héicst| eontiactt fiackoBe ofndheadiorgec dncaeagy nipepllet
not press the collet 40 to the front side, and

80 tihemefobeoughdy inhescertiactowithFthe owken@eipheral face
direction L operated to the collet 40 becones

of e tbaN efA) 0 feses ifbedebihoweaBialgtabklan(Bl Caed nod)press

As descri bed above, according to the collet chuck 10
th8fcollet 40 to the front side, and therefore, a synthesized
force F in the axial direction L operated to the collet 40
becomes equation (4).described below.

=al+alxtanb2/tandl (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 02
of the second contact face 86 relative to the diameter direction
of the collet chuck 10 larger than the angle 81 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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the enbodi ment, 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 enbodi nent, tan02/tanOl >1 by providing the
angle 02 of the second contact face 86 relative to

of tﬁ?en Jﬁt%:{a 111& %?EE?.QH o +hige calileht 4@%1:]1%2&&5:9960 the

the first contact face

[€3 ce.F [
i gf R el e e d re&“#%é%glé Rl Phmi beliPhersto but,
accordi t.he _enbodi nent con c
fof SR SR T BF FOPEhRALReS ceonsh TRt bR £ 4
front end rti.o ol let 40 conti guou e
the| PEFibRBERLL e44wam 15y ar 1P | SEGRY Ph sage Of the
thereto but, for exanple, there may be constructed a
C1EGRbEF MATIHFEeS BATELOn AB e PreNehd 1Rt adags Fonrgacswith
the front end side of the «circular projected portion
thagfizsbroaghacknfackaod &bwer FOrcl timcrgnsing sgollet 80 as
contact face of the force increasing collet 80 as the
theesendntlapapefradaceExanpl e Al t hough a specific
exanpl e and effect of the invention wll be shown by
an exanpl e and a conparative exanple with regard to
t he above-descri bed first enbodi ment, the invention

Exgﬁgméding to the enbodinent is not limted to the
exanpl e.

Although a specific example and effect of the invention
will be shown by an example and a comparative example with
regard to 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 61 and 02 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 01=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
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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 01

and 02 of the first contact face 82 and the second

contact face 86 relative to the dianmeter direction

are set as 01=30, 02=60 in exanple 1 and 01=40, 02=80

in exanple 2. As shown by Fig. 7, a collet chuck of
ren%%ﬁléﬁ%h\ﬁ%e%&’ltg th8d4des: iy aRlCkchagdidlfd the chuck

e taper hole 102 in the inwardly converging

boiygﬁt%% attg%lh%uttrel(}%)te??g:éﬁ%rati %ct'%gﬁ; tHATRIRt end portion

rdct € CO avi ng irst taper face
6 fitte the taper .hol ' f '
of %81@ T?gi&eglaﬁgnb§a%?€g%gn§]e§?é%g %S rﬂ%ﬁ%%ﬂﬁé%n%lnzd the
screwed tq the uc ody, 104, the outer ri pher
PeTLRNSTAL (Hq FHL. Bidthe FHERILBF SHeSLE 1R G Qlous to
formed with the circul ar gr oov 112, the peri i}ieral £
the 14& StaltREGT TRESCDELEr FOFBBIc AEh TR GRRA taper face
the first taper face 106 is formed with the second |
114 apaclined iInversel tfedthavdidst otapersifageq opBp inner
face, the inner peripheral face of the fastening nut
pedilthesal ofaed oftbhehfastepdngf ass 116, isndfammedigitd the
91 of the second taper face 114 relative to the

tapbAneics 16 eeridnef ahldecoll of thackedddisapsetface 114
30. A holding force test of the tool is carried out

rel@fivEe o a0ld ofi satutrdes difreaxaign e thando2lemdchuck 100 is
conparative exanple. In
set to 30°.

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° 58 - 6.6 04 1.9
02=60°

Example 2 81=40° 6.5 8.1 104 123
02=80°

Comparative 01=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.Kgf/mfrom3.0 to
6. OKgf/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
Exanple 2 01=40 6.5 8.1 10.4 12.3 02=800 Conparative

cor%%?%t%g %ganggfeg'aqw exg! l”.e_oéi i ﬁoQB@ﬁbenfofréelmcan be

according to the collet chucks of exanples 1

and 2 he holding force is 1.2 tinmes through 1.8
re%?ﬁhﬁc%é'nuch as that of the collet chuck of 22

conparative exanple and the tool holding force can be
(%%éghiw%ﬂQﬁd%QEgghd enbodi nent) Next, a second
enbodi ment of the invention w Xpl) ai ne

Fof deREe fo $9Gona SRAOALGENS oF it CUTRIGHHR W41 be

or corresponding to those of the above-described fjrst
exphabuPAin Zate TANGR RECF Y 1 15 BRE Exie frot BLEBRE LG Same

as or corresponding to those of the above—descr;bed 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 increasingrcollet B0 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 and Fig. 6, the inner peripheral face of the

pe%%%l?gr%f i%sgggl v% ﬁ%q'he an vhd ré‘éfﬁaf@fyfddrﬁferglng

ace e relative to
di anme di,rection o I u
S S %hégfééﬁggn?‘é‘?ﬁ%“ed
u i nto, fac t_
poSEEoRf o the, ColAst 1hq P ﬁ%& ﬁf?‘ﬁ %‘ﬁ‘g ¢ e fpneral
_recessed Eortlon 84 to be en% 8 aﬁ %he cLrcul ar de t
sige pabl BT | K 4L BFIIAE ForParcdPBRtiRR Sf  pRcnade to
end side of the first contact face 82. The circul ar
be raleks Sl bsobrPuEhE4i REOpFRGE (RN kAh Wi EnenaeproRpd side
end side peripheral side wall 84a constitutes the
pefiphewaidsyde oraldr ¢Bigof dpee cdirapdlaxn peojesteshpostden 48.
23 peripheral side wall 84b constitutes the rearwardly
Thaenvay,gi agcordipey stmpehien adrodipentiendden réarhend side
circular projected portion 48 of the collet 40, and

pekhpheean eidesiwvde1psubpberehe sideubak| r8dbssédtpertion 84
circular recessed portion 84 is made to be able to be

coh&RYghi dehtBef BREra0hbAthc fack @il pain®thesréar end side
peri pheral side wall 48b of the circular projected
peQQbhE%%JAglde wall 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 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 81 of the
first contact face 82 relative to the diameter direction of
the collet éhuck 10, and according to the embodiment, for
example, the angle 63 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 80. By
contracting the diameter by elastically deforming the force

increasing collet 80 receiving the press force from the

24



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
the circular recessed portion 84, an angle 03

fag%ﬁ&h Onéﬁntd@)e Al ddseitPnrotet h2 £9|ﬂ>§bught into

chuck ci dental Iy, OO<93<90) IS prOV|ded to
pred g BnEQEﬂ %E@hagﬂé égo Qﬁerffé ?FJEBQl%% 40,
re |ve to |ane |re I on e co

h n ng .t h n 0

w4l g aRi gl gt bregg coneect
Lar h _800.. Accor di to e coll.et ch

wighy Siaury ER8RE A ABD Syt o f“»ﬁ?tegt’ Figcher,
chuck body 20, the third  taper face 70 i brou

before EP§§§“&8ﬁft kBe $RPRORABISBEEMR0 . A %@C&r face
the force increasing collet 80. By, contractln t he

844 maArtREt e &r@ﬂqmannywépar-ﬁpﬁgwmb the fourth taper face

i ncreasing collet 80 receiving the press force from
48hef Xhe amkiehglihut 60, the first contact face 82 is

brought into press contact with the second taper face

46 ofThehelogl téte 4061 1edndOt he dperatedmiih therpress force

is brought into press contact wth the fourth taper

B1f e A8l Nt adld eix A diféBeion heidnaethaspesBsBIforce
the fastening nut 60, the third contact face

B2 inwardly in the diameter direction from the first contact

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

a press force yl rearwardly in the axial direction L and a press

force y2 inwardly in the diameter direction from the third

contact face B84b 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 7yl and ¥2.

Y1=y2/tanf3 (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

collet40,andtheforceincreasingcollet80pressesthecollet

40 forwardly, since the angle 63 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 01 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 direction L and a press force y2 inwardly
i the di ter: i [ hee t i :
re gt 8 FR FiAM L ErrecEibh ofe she oL WhulR o 1o
rel ati onshi p of _equation (5 crihed low is
set, Has R atal ﬁ&%@%{%gﬁeﬁfoﬁ 13 At shngact face
face 84b relative to the dianeter direction of the
82 ralas W Sk B HRanSERE proeCtianes Ehenrt pat diuck 10,
yl =y2/tan03 (5) Although according to the collet chuck
a cpmpsiertfe o fe figsdianpAt invardhy snatke gligmatenidregeion of
fastening nut 60, the third contact face 84b of the
the qralel ¢ thorhuesk nt0 cean e gt ite heodgnae i I mesiraining
with the fourth taper face 48b of the <collet 40, and
thé pedsy fericecprastarwantilgtiBhe exdad dheecotlibatl eerted
forwardly, since the angle 03 of the third contact
toftdve Sdbond@5tapkat Fueet d6t fieoth brediney rdiderdd dy dettting a
collet chuck 10 is set to be larger than the angle 01
coMbohdRtfbf Stor@OthACErbatGarBl y Ehath¥keakalhgi dbatBbAIL to
direction of the collet chuck 10, a conponent of
pef@rge1y2 inwardly in the dianeter direction of

The large force y2 can be exerted inwardly in the diameter

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 diamete; of the collet 40 is 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
pertion 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 RL 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 y2 can be exerted inwardly in the dianeter
direction of the collet chuck 10 to the fourth taper
face 48 provided at the front end portion of the

po{ﬁi&ﬁtcrf CeEtHeQ Sh!ﬁic% E@Xletaagcb%&%fgo £8 thber g RIS oPfment

e co IS easy to contracted, and the too

[ can efficiently be reinforced. Brief
of s%r?%?%glr’%igp'the Drawings [Fig. 1] Fig. 1is a

sectLonal yiew @f a chuck cgol rdi t ir
[F%%boé'nentﬁbg'tﬁ%‘*%vgnﬁ%ﬁkléigb.eg%%F%g?qi ?Eﬁgf So1let
sectjonal view enl in n essenti ortion of the
acEhERkRgot P SECHRE %ﬁtrﬁ%n?i?ﬁt%ﬁbga?’ﬁﬁﬁ&“m t he
invention. [Fig, 3] Fig. 3 is _a perspective view ,
[Figowbhg a FéFeceb ishér BESLAGNE VeV Fﬁi@?’gl?gﬁ@.esﬁ?‘?%tlal
a sectional view enlarging an essential 26 portiaon of

porhionheE kheorhackaeebt €t mreerdhed fia sheeppeangenbodiment
the invention. [Fig. 5] Fig. 5 is a sectional view of

ofathbudkveanltlien. according to a second enbodi nent of
t he i nvention.
{Fig. 7] Fig. 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 showing a chuck collet of a
background art. [Fig. 81 Fig. 8 is a sectional view
showi ng a fastening piece of a background art.
Description of Reference Nunerals and Signs [0061] 10

... collet chuck 20 ... chuck body 22 ... taper hole
8026 .. ¢ g@éelﬁggggggagt 10 ... collet 44 ... first

t aper ace taper face 60 ... fastening

nut 6 y . ring 70 ... third taper
82fac éﬁrﬁﬁ eghtgggcgaggirea5|ng collet 82 ... first

asconfactcggaecontact §%&gpd 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 second taper face forned at an
outer peripheral face of & fs0nt end portion of the
collet and inclined to reduce an outer dianeter as

roceedi nq,to a front end t$er f P' .ape
(¥ pod FoR Cush R eRReE Ohet snrt hhsk LHCLBALARA chuck
nd portion of the . fastening nut d inclin ? 0
bodiubehan EARST diofet b 20 WPUEEH ngoL8o R0t Pane ERs - 2
_thereof; wherein in a state of,fastgnin% t he fgétemfu%t q
dizpgtes qantragirRleRRL et fomngidE 156t haPerkgce titte
contact face is not brought into contact with an
toothertaper phetal andeaofashendsia et $erewadyte dihe chuck
pressing the collet forwardly. [2] A collet of a
bodyp) | thechonktitvendi mgrmbeshuedmpolyihavi ng a taper
hole in an inwardly convergi ng shape, a dianeter
contsacfhbse cobheicwitfacefiantd tapesedeme foonikaicto face
the taper hole, and a fastening nut screwed to the
respsekibedy, pridtigedl litito cosptastngith hoseedmttegsemgface
collet with a first contact face and a second contact
fobREa LESRRCOLVEL YpbF PPRBYallNEQAcBOAFagt f¥bhD 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 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 fastening nut to

the chuck bo a.front spde _of th [ fra

a q%%ﬁ?qﬁtﬁﬂﬁ¥fé%%§af??ﬁ?éa%#nﬁnCSP%g? P?EﬁgP%%%ﬁugﬁfe of a
into contact with an outer er.i,pher al ce_of, the

from) ped POrEiehAk the spiisﬁ%n@w&%m%% ¥ reipbaran yuter

. [3] A fastening nut of a collet chuck includi N0 & qt

diamatear Bsdyroosedingidari Fonk and SRerrRdr AR @ third taper
convergi ng shape, a dianeter contractable collet with,

faee fiorsted apeanfineer naribherahdacpat anbrent fpd portion
fastening nut screwed to the chuck body, the )

of frast €aistenivig aatpahsi hgclankdr te fedueasahgimgy giiameter
with a first contact face and a second contact face

as SEPEséd YRyt br aughtontntemd drtiexcgofi th  a second taper
face fornmed at an outer peripheral face of a front

end PREtd PR I a Beatel betfasitening itins flagteedicenat to the
outer dianeter as proceeding to a front end thereof,

ch?@ﬂ t?oc%ﬂi LOrL8RErsi A8 LRNBdrat @ontABEIffss ioghehal force
ace of a front end portion of the fastening nut and

intPELEDRE £11RIVGS O BIRfugHA RIS oot EOGREEH Un touter
peripheral face of the 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 convergi ng shape, a
dianeter contractable collet with a first taper face

cnfdf bt o REghERTd e o L G ERLOR A otEU e

conprj Si fo ce [l et th
ingAn S Seblahat S sreBobRa Wk é%ttqegegte&tpgaﬁmaw outer
brought into contact with ,a second (sﬁoer face forned

peripheralifacyofi pherctl bk d e stake (i PERESHEA TR Hitlet
the collet and inclined to reduce an outer dianeter
fremtywaodb¥ding to a front end thereof, and a third
taper face forned at an inner peri pheral face of a
[4Frord eolilebrthonk oinchediagt enchyakuboashd hawinned taper
to reduce an inner dianeter as proceeding to a front
hokadid ber ¢atvardigr eonvergansgt ahepef & abtameter tdentractable
fastening nut to the chuck body, a front side of the

coliéstweent actifgcerHpet hEador cittedcteashagapet dtols, and
not brought into contact with an outer peripheral

a fé‘Q‘é‘eﬁinghﬁuEOBE%bwie@l & oS ttMet (MHud¥ ssd g tHe esliet chuck
frontwardly. [5] A constituent nenber of a collet

FufbHEE bBEpYdARA chuck

a force increasing collet with a first contact face and
a second contact face respectively brought into contact with
a second tapér 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 £ront 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 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
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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
peripheral face of a front end portion of the collet

to ang, 14K éi%f‘gel?oié’ redyce f‘%seﬁhgh h%rfeﬁ%ra réded to the chuck

procee a’ front er eof , third taper
e forned _a erl ce of a front
b°é¥n1?&ﬁt?%ﬂ55%£Pﬁ8t &%ﬂhﬁ%rﬁ§¥§¥ aﬁ%alncllned to
reduce i nner di anete ceedin a n
t her®oft %?f’d af:?’hi??‘atco}n?%%t e %rosu%ﬁ nt%érg@oé gc?face
vvlthafourth t aper faceforrre front shﬂgd_;\ £
resprCEEEShY Paﬁéﬂhftaéé‘ttﬂ‘ cqrh%a%wr’é aﬁd SRRON R%r ace

increase an outer dianmeter_as proceeding to a fro
founedtaeranfouten ReRiRheTal a526RI Af %h%rowas?%%w%?n of
to the chuck body; an angle of the third contact face
theelcatliled t end dimokired dig ezeduseof aRh@OUERY efigpgsRr as
being |l arger than an angle of the first contact face
proeéading toat freont @met thedepdgtamd aothirdaapsst §ace formed
chuck. [6] A collet of a collet chuck including a
at ChHCK ripedy péiiphéraBpEackolof ian fronbwend! portion of the

convergi ng shape, a dianeter contractable collet wth

fa8tbhidhy tRRCandCentiihed o FediéPehn inner diameter as
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 secona 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.
[e] 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 third taper face forned at an inner periphera

f ont : t j ;
o 466604001 cR00 BOSiLEuy S eolantenhos sheged vich

f d fe i '
o eSOl -0y BERECp AR e D NS ORI Potrc of
e o S LU B g R o apouces
SESEIRCKUIC S RUTE S WU CENG SRp—

wherein an angle of the third contact face relative to .,
fagegfarmmedratiareénngs Berirbegay rcenptie fxondy gee portion
than an angle of the first contact face relative to
oft bke di asreeringi nwt tdroh ingflined dot redusieuer. ipppradiameter
fastening nut of a collet chuck including a chuck body
aswptrhceecddpey twle fromh endatdeyeodnver gi ng shape, a
di aneter contractable collet with a first taper face
fittedntowibe 4 apdird boheacenflacefmsdegihid g coatawsdwith

to the chuck body, the fastening nut conprising:

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.
[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 diameter 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 fastening nut and inclined to reduce

.an.nner dia r [ 0 :
atfirnedifs e or e T R AR thelebfr tind i hid taper
contact with_ _a fourth t.aper or f .
fack dothe Ak 2 ot Rpa DHeRAL dafetos) Pl fifl borton
inclined tqQ increase ap outer d%anehgr as procee%Ln%_t
of theafprebRPiBAIntReRAF1DALANEHLTR TRINGR (TN IS, Adameter
fastening nut to the chuck body; and wherein an angle

as gragreding dteoat AEPntagBS &hg5eREt 0 a di aneter
direction of the collet chuck is |arger than an angle
of tared Mirtdt acbhizdt cpatactefacpvoroughhel it mangact with
direction of the collet chuck. [8] A collet chuck

a founuh shpgrafebeckobmdd omntdh frardpsddeopE the sgrond taper
i nwardly convergi ng shape, a dianeter contractable

fac®ldfetthe thlaefi aatl inpdinkdctofintedase ameuttapediameter
hole, and a fastening nut screwed to the chuck body,

as t;ﬁ%@@éaﬁﬁ%c&w% ISP rérsd "tievedHrie 4 Bgsion fastening
collet with a first contact face and a second contact

thd 2ELs £ EAPRGT hue! ¥ oPkPOhUdE BE@P} aghdW th

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 fornmed 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
third contact face brought into contact with a fourth

as | BPELLLAFRS! 8RO 4 Idipdlcfikfgopl the second taper

coI ined To | ncrease an outer
di anget e n h f
ot ar e B ARG PR R £R-RgbRERSps FREB pe g et watn
ody;. and mh ein_an angle of __the thi ac
a farkin Jeney T2 W sherdfof, dtidft o%lc[%g%"gﬁﬁe%esﬁﬁ taper
is larger than an angl e he first contact
fape of ithe COLYRE @lnéifréf’&h&% £6 SRCTGASPHBRQRFEE diameter
chuck. [9] The constituent nenber of a collet chuck
asaproreedgngotocraf PNt orng, tharepér 1RcRprrataEe I tFagtening
an angle of the second contact face relative to the
thdi fastenidior eett dio dthe hehweek| kedghuaRdi s | arger than
the angle of the first contact face relative to the
di ameheredinr ant angleobft hbecbhied cbotkct[ fofeThelative to
collet of a collet chuck according to Claim2 or 6,
a didréwesr daRIdtSicigofitted canllatgtkuok ithaazgeanchan an angle

contact face relative to the
of the first contact face relative to the diameter direction
of the collet chuck.
[3] 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 directicn 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
of the first contact face relative to the dianeter
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[12] The collet chuck according tec 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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