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
coll et chuck, various pespadiaitiomve 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
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portion thereof, a dianeter contractable collet 108
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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

eripheral,, f.ace of a front end portion of the collet
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Background Art

In a background art, there is known a collet chuck for
heolding a tocl 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 toeol.

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
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 bringing the taper face 116 of the fastening
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114 of the collet 108 by fastening the fastening nut
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in Fig. 8 as for a fastening piece 120 for pressing
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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 toocl 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 1L 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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coll et chuck 100 described in Patent Reference 1,
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in the two directions are cancelled by each other and
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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 gulde 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 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 1l: 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 Ceatedti Refiecensei RuedP-Ardlb809E12a col | 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 taper face fitted to the taper

DI EosaPd of tRSE! eAkBAtABL Screwed to the chuck body,
the constituent nenber conprising: a first contact
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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
of thg fiirsentantataceaaadia rsecdnbwyint dottd @omtact with an
respectively brought into contact with a second taper
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coUief fhARtgiyas proceeding to a front end thereof,
and a third taper face forned at an inner periphera
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nut screwed to the chuck body, the fastening nut
resppct$vagy bSought 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.

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
aaforceeindreasieg cadlptobewdinggat dixstr contewwd face and a
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as proceeding to a front end thereof, wherein in a
netabroufht 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
fdsicen ity otight fastentngt aat wobt hhéhehsekobhddiaper fkane side

in the frontwardly convergi ng shape forned at the

oPUiles PErsphesmtact atgcef ofhehér ootcaninpeebsongotolhet is
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nEOBRAIgHE it echtialcd WARE! ahaset et hdNEpHE LAt WAl Yf the

convergi ng shape forned at the inner peripheral face
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arranged at the coll et chuck, and therefore, a press
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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, iﬁ 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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peri pheral face of a front end portion of the collet
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proceeding to a front end thereof, and a third taper
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is a collet of a collet chuck including a chuck body
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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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second taper face of the collet and inclined to
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body with a taper hole in an_inwardly conﬁgégin .
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taper face fitted to the taper hole, and a fastenin% .
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
tapfem flacenifoemddatt aancatert perfipheerilngamet ofnd front end

inclined to reduce an inner dianeter as proceeding to
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having a first taper face fitted to the taper hole,
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col l et chuck conprising a force increasing collet
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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 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

10



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
fémed dtnaredsimey peodipdtefai tfeaze iafclaufeond endr gortion of
contact face brought into contact with a fourth taper
thace Sty eruta ahdohhciidedotot hedusecamdrrepedibaeser as
of the collet and inclined to increase an outer
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dtvegtighngfstapecollet chuck is larger than an angle of the
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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 periphefal 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

taper face in the inwardly convergi ng shape fornmed on
mdniise f r (fdrce dnafedhicngecohliet | apeclutdepetbé therd contact

collet in the state of fastening the fastening nut to
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front side of the third contact face, since the angle

ifard Iy cofivied GeRf éll%?é Forner] shitte Eechbeidieaastitdie second
direction of the collet chuck is set to be |arger

tdped thepandle ehet R@IflidiSt incemeacdtdpeeorelmidtening the
tthe diameter direction of the collet chuck, while

f%f“?éeré?f;ugirﬂgt g Prees cBﬁE‘kebBega RA"t18e 411kt NY p¥isdled to

n exerted to the second taper face fron1Ee|ng

e S A Y1dE I he HAMO UM e T 08 110! Bficl BlBTe of

axial directl settin

EEPRIE RS, A0S hd U6 TR Shedf o6 (8B of

b RN e L ek b4 3353 roeR HE Al oo £irst
and the_tool holding force can be reipforced. ﬁyr&ﬁer,

contagk fanemalat e 6dEhe LHARPRe Al T el bRy Pt dhe collet

menti oned above, the angle of the second contact face
chetks weile 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 diametexr 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

Adidtaigeansf titee fAstemi hgnnut, and therefore, the tool
hol ding force of the collet chuck can further be

rei nfrceadiimeso dhdeidwsnhonyitlge gorideeihoveasing collet
(first embodinment) A first enbodinent of the invention

fdM Iém e #¥Phai Red dresef epenee fr@nfi ’Qhelfhbl:@bhﬂhglzlrmt is
ollows” Fig. 1 is a sectional view of a col

aﬁéfﬁﬁﬂedlob@%%@% n@het%ame@m%i NeRt, fadterd mnd n_ﬁwg- and

3 are sectional views enlarging an essential portion
ol k [ t
SO0 A8 SIS Fotee dfl 18 BRI can

nd_Fi r2 #he cgllet chuck 10 accordlng to the
Lgﬁ%b ?%% U4Es%a chuck body 20 having a taper

hol e 22 at a front end portion thereof, a collet 40
fitted to the taper hole 22 a fastening nut 60

mounted to the chuck bg % and the force
Besie riiore n%o%o(F?’é’FYB@gaP a asdinventlon

(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 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
end side thereof. Further, an outer peripheral face of
a tmzdn Spdndlend nedr tLildmsdfiratted )clodicla madhik@e teooflopned rear
wth a male screw portion 26 to be screwed with a
erfcerslde SHemeqis t iFurthizr ofard keatfers tpert ivhewal 60acdhef the
collet 40 constitutes substantially a shape of a

Exeatit RERY pratiitth df @ble iChsRIK bogiyh2loei42fbembd with a male
inserted with the tool 1, and a dianeter thereof is

sdRAE po? therAblee thopbesc Lot d aptesl D ewillid sareavpsrtion 62
not illustrated, cut to be formed alternately froma

fggﬁ fﬁg d d An t
o%grlphenaéﬁac aﬁ? g 922: ggd ;grfion o?utﬁg collet 40
[ f f A f f t
aper Tieo A, 89 #ﬁgﬁéﬁﬁ‘ﬁ%od%%%%Eﬂ%ﬂﬂc 2 é*ﬂﬁoe of a
o LBl SIS 2 500 sk S ABeBCRE' RBpaBeea wien
di to.the, f t d d t
tHR,(HOL i rarthra %l%rﬁét%ﬁlﬂa?ra@f. gsfraﬁd%%on?. fibisto e
to the first taper face 44, and_a front end side o

CQTHeraGhkRM P Y BBeH LHEROVED, NOF ARG tRALRDa ERF LR é?we formed

rojected portion 48. According to the circular
&Qﬁr@:ﬁ oty gaon arf it gadshibie apgl Firgameng side. 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 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 includes a nut body 64 fornmed with the fenmale

scr eWporfissrerithg aiuie 69cipwdddeist & e bl 6dc fomwmed with

portion 26 of the chuck body 20 at an inner periphera
tHa@Rmadfe acrear pett ipey 6Robotiberanfewandrizl ithg fifle screw

rotatably nmounted to an inner peripheral face of a

pdFoMdn 06l PEréhOcick NSodyit 20 beEyaBdinket cpédipheral face
grooves having a section in a semcircular shape are

£Qr ﬁﬁp@e{'ryeclwémiesa@ngim &4 Fbeagalfiy hbented
°i%hg§gﬁg%?% eral ?ace of the nut bodj@64 and tﬁé gﬁtern ©

' r f f..th [ 68, |
tc?ﬁ:{rl g.li]l%eﬂj Eeg"‘if%l rlal6ga@en8f 8 fﬁ%ﬁ%%n&ci%%?n of the nut

egratin a bet ween t
g R e
oo 8h FhEFEAL20 oot 10ELPELL RUELEGAlFfCpolcdons o
oA ST BB et 5l bl Mol bR RATERe oucer
nore proceeding to the front end, the_nore reduced |,
PeRtoherel ESRERePErtherinifsr @asbbYr §lesedy; dntegrating a
provi ded such that an angle 02 relative to a dianeter

ball &8 bwtwsen idecsWoecitpudRrrigreoves, 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 pertion 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
62 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°<01<90°), and according to the
embodiment, for example, the angle 81 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 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 sbaperam aut ercshap shafperan chuivonshiepet @t whd chhapesbitutes
a cone a front end of which is cut off, and a di aneter

a bhapeodr iasconden feohe ehlief ahiehcoatowrcved, mndpl diameter
grooves 88 cut to be forned alternately froma front

t b SF s IHA td B a@N@ SbdBet BeheehctEAeblOspRit grooves
increasing collet 80 is renovably connected to the

B St: %’:et.llt?ttcff%@nfjofﬁe@réﬁwﬁqaéél%’efﬁomt hereghtetnd0s2hd and a

astening nut 60 at the front end portion of the

&0 1 ghachyak 19 Jdbdet ails, £33cahoWR Y NG Bt 80 is
1'g. 3, an inner ~peripheral face of the force
her al Re f

i ncr ing collet .80 is fa ' % AN C
roReEBEY [Pl Rt B Ao g &k Ly StrgREkE betueen

di anet.er girec ion aof the.colle Qu k.10 is equal .
the,SP10et A SRLGMP Lamtroiogenis Thar FRG/LENIE SrdepSrtion

and whi ch_ can_ be brgught into face contact with the
okeelpdcPhapel FhEEk AB: and formed with a circul ar

recessed portion 84 with which_ the circular projected

portibm detaileneagolghawmudy sFifigadednd Fise sphacdly 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 82.

The circular 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 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
incréasied ovlbet 8@cond aomdotliface s@§ond ophitelctaface 86
angle relative to the dianeter direction of the
ixolhdth cdmickndDe i sekgtatret bot hhe diambéerhdidetipen of the
face 70 of the ring 66 and which can be brought into

cbortet Conhart 19 18 efhelt bor dhhaper theetROrdAcapedi face 70
to the collet chuck 10 of the enbodi nent, by

of%ﬂ’(@&'ﬁfgg %@eaﬁésfﬂﬁﬂt}ﬁ‘Q:aﬂilbeﬁgrb@ﬁhhelﬁﬂécfﬂaé@@brﬁ%ct with

the thir taper face 70 is brought into press contact
tMbtPhibg §g§ngfaegnb@qt face 86 of the force

I ncreasing et 80, and the force increasing collet

50 LAELKEAING PEORe IAERL MR d B BBkt , by

i's broug ress contact e secon

f [l f
£8858n03 e SRt 18 Bbke hce;%%&%%a?tz‘s e cniso
t th I f d bet
cEPeE.fafe: 20cle P i EontsR PRESS GeHCaNta RElnEhg ggcond
of the first contact face 82 and the glrcula

CBREREEAFH B RNBE PF GF iidsF Sas bl WnaBgdhe 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 colliet
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
B0 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 i the coillbet HdceiR?2 =0f stheef avfe pirecsdary ngheoldadilet 40
80 is not brought into contact with the outer

fieridvdedly. face 17 of the collet 40 in a state of
pressing the collet 40 frontwardly. Further, the

Ci r cuhaft HEEL SR PAF U 8 A sdde d¥iion 19 IFaEhBIforce
collet 80 constitutes the frontwardly convergi ng

1A EREL s SIRS Plet Mo TEOMd ¢ £OGESL dgFQeff@ﬂ@&ékdi&déoﬁ@ékging

84a and “constitutes the rearwardly convergi ng taper

f r 5§€ ' per ] F hde: wal ﬁf

t .
AL Sried 28 LR2Ex A HlE SR LB EALra S8l Ba and

f_ the | let 40, and therefore, . attachoent n%

ol Shrens Or° thereraly ReBziifo  sbeR APt e rear
fromthe callet 40 are facilitated. In order to fix,

R IR AT ot % 2 B DL S o FOTRBSPBRESRCReMLED the
first, the force increasing collet 80 is fitted to

ChH ke PHAIRE IR PETEPLEP RE hGe feligtdHy éost hRerefore,
face 86 of the force increasing collet 80 into

atlghmenty and tdetaghprant t @fetheaferge drcraasiagt ealagt 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 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
portion 26 of the chuck body 20 from the state, and the tool
1l 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
ridites oEntdheh€asoehing netfokeids o duwhicdntet pereaskceotact

by pivoting the nut body 64 of the fastening nut 60

with aneasbephagceht a6tifice B bifethasferieadncrieastimig dollet
taper face 70 forned at the 18 ring 66 of the

g6 asi &nsAGwRUL B Criip. bZ pughé Ea&@eprlmmra;:tcoméh 80 is
the second contact face 86 of the force i ncreasing

oéé’%%té%d 8»8_9 fl@&? fdcfké:ét %11 %n W B9riGA ri?:'é%%%.'oﬁ‘lgL from

a press rorce al In

t%%éf%%‘g'argﬁt{!kgﬁttrﬁ@ S SR B0 e
ST e S LA, sl o
oS5 TETe LR DR 0 BTN S BT hnsne

al and a2. a2=al xtan92 (1) Further, the first contact
02 aef Sheomsaarnd ertaghcfessi 8§ dAlaiw teckh§i AGameter

the press force fromthe fastening nut 60 is brought
dinect prasefcoheacellet rplnmksb‘%oﬁd? the press forces al and

o2.

o2=calxtand2 (1}

Further, the first contact face 82 of the force
increasing collet B80 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
f2. 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 (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 01 of the first contact face 82 relative to the

dianmeter direction of the collet chuck 10 and the
bgli®s bécsmes €Fhathdn f2) Heschdbed kelwpwass force (32

innmardly in the dianeter direction operated to the

col | e31 44 Jtsariuaf2t o the press force a2 inwardly in
the dianmeter direction operated to the force

i ncr &gkfgﬁi £ 801 apsgh therefore, equation (2)

desc eIOM/becones equation (3) described

bel ovﬁcc&ﬂtﬂ;’gét@@%elf DoPlelethanddd 30tne3bmbodiment, in

According to the collet chuck 10 of the enbodi nent, in

tﬁ@e 0420 ?ﬁffﬁféééﬁ{‘ﬁ gtﬁ@%%@%&ﬁ%éag?ﬁ'ﬁt 660, thBerbbaRt side

I:rst ntact ace the force .
h'%ﬁ %J?%éf?% 27t T8 B2 0ot P8 EpF b O fEPE RS Y, Bl et
é””eam%gm cLnto senerBrer EE She bEJopetiphital face
t he axi al dlrectlon L operated to t

ob &R 1485t orf HesF oHEE A TR BEngypoL Lot B0 doed hot press

F=al +al xt an02/tan0l (4) As described above, accordln%
the aqkleip4&itockhekfaenpiside, and therefore, a synthésized

force F in the axial direction L operated to the collet 40
becomes.equation (4) described below.

F=al+alxtan02/tan6l (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, tanf2/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 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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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 enbodi nent, tan02/tanOl >1 by providing the
angle 02 of the second contact face 86 relative to

offﬁh@'f56ﬁé”eﬁh(§$%t£6h OF the cotist @@uegnaﬂghaﬁgeto the

than the angle of the first contact face 8

%P& I gaeg%f d hg t«aorﬂgge&at q]r}mlkécf%hereto but,

urthe ectlvefy e reinforce Furt thoug

aqr\ '}:% ﬁggogé r@éﬁs%%@%?e? & e q?gtq&?f oa.rF QnA‘thch

e o perip
ront en 0 t Lon of Hﬂe llet 40 c quaoys to
t‘?? 'EeriR ﬁs? at'?ér £ onbi ERel P2t i (i€t the
{ hereto but, exa he cop struct
SRS I PEﬁ”gflhAeS S ERkr Lot age (Cokavitn
the front end side of the circular projected portion
the Firef cteptash baracet coheatprapt Ancraasipgsrollet 80 as
contact face of the force increasing collet 80 as the
thecopaordpbapeacéacBxanpl e Al though 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-described first enbodi nment, the invention
Essmepldi ng to the enbodinent is not [imted 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 01 and 62 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
red@Rarlal cotnexasy eo tielaaddst NO8cAndksdoelyed G the chuck

havi ng the taper hole 102 in the inwardly converging

beiAN® 43t thize oftedt perd pheriadlofacehef dhangkent end portion
contractable collet 108 having the first taper face

ole(lsxef bEi@@tt Pobhest Apahedal B H G2he AGdNQ A aFbeReNd12, the
1 renovably connected to the collet 108 and

pEIHE the 4&6@&&05 Pﬁ@ymll%l‘-%%w A 18ef beh%&aluous to

ont en portion © collet 108 is

i le g‘g@%tlwttagfat:hge%' reH63] 5 FPWES Jw%'l?tij he sReUNRNeLBkr face

i reular groove contiguous to
e.first taper face | rneg h gco
1{4pipel fbeaHve s F85 E‘h%e?sés o ¥debs | FafSfohe inner
face, the [nner eral face o astenin
DARPHREA b ARG v £ PR S a%%gjrn@a%ﬂi@s SRcEeRusd Bikn the
el of the second taggr face 114 relative to the
taperdiage dilbceinshtoe angledbl @f dhaserond $apeat fﬁge 114
30. A holding force test of the tool is carried ou
relrtive todhectdionetey direstipnest itharal kel chuck 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. 1In
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 Takle 1.

{Table 1]
Angle 81 Nut fastening torque (Kgf/m)
Angle 62 3.0 4.0 5.0 6.0
Example 1 91=30° 5.8 " 8.6 9.4 11.9
§2=60°
Example 2 01=40° 6.5 8.1 10.4 12.3
02=80°
Comparative 81=30° . 3.7 5.7 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]
Angle 01 Nut fastenin torque Kf/mAngle 02 3.0 4.0
5.0 6.0 Exanmple 1 01=300 5.8 6.6 9.4 11.9 92=60
Exanple 2 01=40 6.5 8.1 10.4 12.3 02=800 Conparative

cdi=3 Brd Rxanple 8ahd exhepl ®odd ilsoliay erffodfaqeomcan  be
Table 1, according to the collet chucks of exanples 1

réitFdzcdde holding force is 1.2 times through 1.8
times as nuch as that of the collet chuck of 22

R Rtdiso et £ and the tool holding force can be
reinforced. (second enbodi nent) Next, a second

eTbOqLEl 8f ddirdVerbb@inght! e cR¥PLakBAd iR will be
reference to Ig. Sand Fig. 6. Elenents the sane as

AP S 0] BT i ane
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 increasing 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 and Fig. 6, the inner peripheral face of the

péPifikerALIHAR RE1LHIPEoBE tiiT uft@sTele rWddwadd f coaverging
contact face 82 in which the angle relative to the

cabapretahpdi HertdOPrdipdh@esot! ot thhutle 10itsurabaprbgected
that of the second taper face 46 on the rear end side

p@P@l%‘ﬁ'@@ et fheb%oli‘i%'{gﬂb | 05 {REer &Nt s‘i"d"ethEQpheral

seco taper face , formed with the circu
& t gzaelg.féjs bt r?'8”4:lisaEnade to

e TR AL T

en i he first ¢ act ?g r r d
of thie & %&%ifsﬁgéﬁ %tﬁrow 4 PSBB I  FEln si0e

end |de per i, pher 84a caonstitute
DT SRERGRY 3L Lo Pyt 15 Thpg GRABELSEHRLT Sar Bl QTiom 48

23 peripheral side wall 84b consf.itutes the rearmarddy d
ThBkv iy ngCCPERERIs Hapet hf cENGi (493 heend” side

circular projected gortlon 48 of the collet 40, and
penapheanlenddsi delpel fpref dihe Gikcukay npaessted mortion 84
circular recessed portion 84 is made to be able to be
cbnetghutiest theatkirdmentack thagehd papnentheixrar end side
peri pheral side wall 48b of the circular projected
ppeipherad8side 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 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 80. 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

the circular recessed portion 84, an angle 03

faskahing hatt B8, dhanftiestdicoettaadn fafce BE da ketought into
chuck 10 (incidentally, 0<03<90) is provided to be

prasgecohbastthetAnghe SEeaqid ttaped iflazie d6ndbaActhé axel B2x 40,
relative to the diameter direction of the collet

aglutke 10hipadcaRtELl PPcé 0B abei esliglentinf®dpress contact
exanple, the angle 03 is provided in a range of 60

wikhoual BRhroAfGghNord Qe t ABLCEBE! @heChitak k0 4. “ﬁzrther,

enbodi ment, by fastening the fastening nut 60 to

pERUGK PQQ;YeaQn Lhge Ll rhfﬁtg%[utf ?@eCZHe' SnPEQ ag@%tact% face

I Nnto press con act Wlt econ ont act

BBBZIHE o ecolbréCF) cal fl?J:Ja 4or§lpac1.8¥d:|.ht%o?i1r aféﬁgghtthfper face

ormn

cr g c 0 rece|V|ng the press force from
4?% %aihﬁ 3&%%; the first contact face 82 is
br ough ess ¢ Wth the secon a face
26 ot ThRgebI 8[164@015-’ d“ﬁﬁes ORErALaItAEn e @usgs Torce
is brought into press contact wth the fourth taper
Plagsonshastlyhdncsheeaxial Rémasddon Befande thes fifsy force

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 84b of the force increasing collet 80.

Here, a relationship of equation (5) described below is
established among the angle 63 of the third contact face 84b
relative to the diameter direction of the collet chuck 10 and
the press forces yl1 and ¥2.

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 X32
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
réhat hee di @i rd idinieetod ¥ ahi feetd dhent hilted coddmtacthdcdcad is
84b of the force increasing collet 80. Here, a
séel@d ISRy Rt ARyl deacUbedcbel 9wt ontact face
est abl i shed anong the angle 03 of the third contact

82 a8 A4e 1R %hkevsltaﬁeteg di 2gBtebndbr agid @b 10fet RAUck 10,
collet chuck 10 and the press forces yl and y2.

< i S A Yl s sy 4 derl] o o
IIJ@S&C? 89 4Mi-9%¢ cH]'gth%&re %B%C&ﬁ%a%ﬁ ﬁﬁ’ﬂe E:egtagalnlng

orce 1 ncreasing co rou 0 contact

th the f th t f 48b th Jlet 40
the hadh sotve BLordrtar Sy 1op thectetal (ir un {Gh L' fFerted

formardl ince the ang 3 of the third c .
£9 AhS 9B onS TRPSF| ?a%‘l? grafna%%as dehbeeoRYopetting 2
collet chuck 10 is_ set to be larger than the angle 01
corpenentieStfaner 4dt frapewagdlyeintive amlahalidiemian L to
direction of the collet chuck 10, a conponent of
beogwaly? inwardly in the diameter 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 diameter 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
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 (31 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
peotiet ot the thiuskwayllednmctbedibhgrey tthee fdirsteembodiment
the collet 40 is easy to be contracted, and the too
ohotik ngn¥enteonan efficiently be reinforced. Brief
Description of the Drawings [Fig. 1] Fig. 1 is a
[B%I iopal virpy, o6 aLhackeeslilopial agLew dolig at aclradkr ebllet
enbodi nent of the invention. [Fig. 2] Fig. 2is a

a8E6+ANE! t¥1 §WsBBLAHIERS oA mR9EeH S dlhe PGV G . t he
chuck coll et according to the first enbodi nent of the

[gﬁ%a‘%%on' f‘f%EG 3k B &c@i&ﬁa?lﬁféfréef@ér‘@.ﬁf QW eisiegtial

a for i ncreasing co [Fig. 4] Fig.

o BF RN 3 B L A ST e S8 201 o

ghe inventi?n. [Fig. 5] Fig. 5is a sectional view of
oh thtck ¥SPFAP™ according to a second enbodi ment of

[%Qg.ngentlggg‘ 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. 8 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
B®26. .. .forte bocepapinti anllé® ... collet 44 ... first

taper face 46 ... second taper face 60 ... fastening
gnut. 64first ngbnbedy f£B6e... ring 70 ... third taper

face 27 80 ... force increasing collet 82 ... first

geont acedok@ 86ntactsgaesd 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 gllimat end portion of the
collet and inclined to reduce an outer dianeter as

[ PF Oceeebh@ thi@ uanft! R8hberdo £ heeeal etadgudk tifidkhdianga chuck
face formed at an inner peripheral face of a front

b\ PO 9N +8belN@o@steNaAgi AU raNY IdeldrRA AP shape, a

reduce an inner dianeter as proceeding to a front end

SHSESL B RSIY SRR g LS, Wi laThed e

a front

cqnt a S, no r ] t L he an

t%u & %tpaeéeﬁ%ﬁheég d fgar(l:(?e of %%e%g{l?ergeﬁngggeﬁ%gt géthe chuck
essing the collet forwardly. [2]. Acaollet of a

b éﬁ1eﬁh%hﬁ%ﬂsFﬁtPﬁaFn@eﬁggﬁu§ﬁmb5] Wing a taper

hole in an inwardly convergi ng shape, a di aneter

cont ractEH S ccﬂqrga% t ﬁeafgq i %%"tcpt g‘peFeF’QE‘ f FPRLgcE, face

the taper_  hole, and a fastening nut screwed to the
respRKt bRy Preught| éntoc SoRtAGth@Hitd: IR r BaRERgTaCe

collet with a first contact face and a second contact
formed rafs Ry Wy oeiRimrahifreomiaa fwopk 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

a o Udp O Baca F5amdd sddea®fobberfpesiprentdcface of a
face of the force increasing collet is not brought

ffcﬂft[o ?19.”;{318 £1 1 Whide #ROMEEE ot P RRRNBINRES Wddld® an cuter

a state o pressing the collet frontwardly.

d%ﬁe{é%%g ﬁf‘é@%ﬁ&fﬁggoe? ﬁﬂ@%mﬁhﬁﬁé‘réé‘fl WY third taper

I'n an | nward

cony, in hape ractab
fafa el pd SR st R0 s 5 R Tcacp? %eﬁﬁ"*“ Shdipbieion
aste nyt screwed .tp t uck bo t.h .
¢ %laf' gL B rf“gfinjgncgl?% c“_eolrnecgj sFi?Sl(r:lgIelre?lameter
W|t a first contact face and econd contact f
ag cRpReerIENg BPoBghATOPAt Sn(:"loﬁlhz?(ﬁe ith a secgnd ?gger
face fornmed at an outer peripheral face_of a

a a fro
end perersindn ehstabrlet WRFSHA] 0@ fesrenipe Bt to the
outer dianeter as proceeding to a front end thereof,
cbudk dady + ¢ fapet sideoff theashli st aentandk fpee ohdhg force
face of a front end portion of the fastening nut and
ihoekasgdgt ool 2ducésanoknhepugh&iminér centpescwddihngnt euter
a front end thereof;
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

di aneter contractable <collet with a first taper face

chidk ebdy, bherbapeyidwbe thedivst asimyiatg fawe sfrtheedorce
to the chuck body, the collet chuck further

1&@@£é§h?‘9co§léer§§ hBereasupatcohket cohthcd Wikt an outer
contact face and a second contact face respectively

p@fﬁgﬂ‘QLal NEL-& @ﬁé d’&]!lrét iﬁ&%é 3peprédsenf AHE ol let

n outer peripheral face of a front end portion of
fﬁggt and inclined to reduce an outer dianeter
as procee ing to a front end thereof, and a third

i PR LI AR B Sty cove
UG BT

f ast t_to the chuck b f de_of
cofiet hREaR(EIEEE TAPTRAASH cElt iR Say S't@%q%emqie and

not brought into contact with an outer peripher
af feetoningenusl Ferevpdatet she shugkeberyy the 88##@F chuck
frontwardly. [5] A constituent nenber of a collet
fuhbbkri mohmpdiisgng :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 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 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

peri pheral face of a front end portion of the collet
tdaithd rEdparethdle ) ethd e afe Kidreingliauet ecresed to the chuck

proceeding to a front end thereof, and a third taper

Bee e neshs©d t@ent NMeRhbeer bﬁh@l‘raan.fn@Qe of a front
en portion of the fastening nut and inclined to

reduce an ddinelcHicim erRe Bheceadi Bacbada EbfBbcendface
thereof and a third contact face brought into contact

é/%# tlgroﬁ Erifxf,‘%ectvﬁrt'g%@ it fd ddcside: é’;{)er face
seco d

taper“face o the collet and incline

f&qlgéct?her e%? oQH: %'ﬁg%eﬁ:rafla%adg %Cfe%h'f'.%g 10 e df EBQElon of

A astenin asteni hg nut
to th h k f the t d
E L mals}eaa“%sesae%n@%f U oGEpE B o
o lace e ol et e ¥ Formes
chuck, [6] A callet of a collet chuck i ncl udi n
athiek1BBAY WeEHPheRadneiadRl i A AFOMiwGH PO fon of the

convergi ng shape, a dianmeter contractable collet with
fasteningt Apsr anscaigkingd t ot Kediggean inner diameter as

proceeding to a front end therecf, and

a third contact face brought intc 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.
[6] B 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 wwith 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

afseeond cortrant favk perdpant iwdly herdwugitetint® mdntart with

inclined to reduce an inner dianeter as proceeding to

adsétONd eafetheseef foamddwathan blited pertptbrbiac®ace of a
brought into contact with a fourth taper face forned

£86nf diPpbreiide 8f te cpaaerdaharticl1{R&® +of r&B8ce an outer
collet and inclined to increase an outer dianeter as

dPERSEET I NWptBcd Eﬁ.ﬁgttggdffgﬁf ee‘?if%jcﬂeﬁeé Al PL third taper
fastening "the ?ast ning nut to the chuck’ body; andr
. ) . ¢ . .
e e e s e e o S
o0 kg Bl 2B L530468RLE6! uL A58, L LS, Rameter
fast eni ng,nut of | | et K i di huck bod
2 PROGSPASBE F1 & OBt SREL A1y Sohver g ng shape, &
di aneter . contractable collet with a first taper face

fitted®R® i papeirdigantaghface REPEAPhGL MR Caf @Ry with

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 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

diatné e a st rdméeding s opa daeadi agditherdobntnena third taper
thereof; and with a third contact face brought into

fLFReined b al ifroldt Pelrdpie faAc €alcer Ehh @rontf eadtportion
side of the second taper face of the collet and

of RHld FEEtERAiN g%aessnamr%dﬂediw&te%ruceaanpmﬁ@edaﬂgmeter
to a front end thereof in a state of fastening the

@ﬁéléélglﬂkgttaoatBfogeughdbeﬁgxe@fd wherein an angl e

contact face relative to a dianmeter

0TS HRER SnESUElcioe BHAR LA i

of the ace rel e diranete

= S5 RRgR Enteomm it A Arehber e "“%%nd capes
4008 6k Tl FObLPE S0 A %fi@%@%e‘?ﬁé{?ai’%”t@hi%{%s&diameter
23 REGATHNE il TR Michgher o0t 8 PEFehsi fig Lastening
collet with a first contact face and a second contact
theckasteniteygi vet yter shghehigko besitra@ndyi t h

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
third contact face brought into contact with a fourth
as apeocéadiéngoroed dmomtl reowt thiedmeodf; t he second taper
face of the collet and inclined to increase an outer

di anejed witth r @egeedi Agntact faestbedsghbeirmod dontact with
state of fastening the fastening nut to the chuck

abrslyrtrdpiieraice afratdl snof drimtt Bitd 6entmetsdifi taper
relative to a diameter direction of the collet chuck

fééﬁlé‘f 4 a1 AN R0k Bc1 9hetineofidSte £90tAL ouftdC diameter
relative to the dianeter direction of the collet

oGt dloJ R B LSOl TR 1 f £ Slitvening

P 2ATkBn et BB SRR INAN AR Ve Lo e,
A CRE RGN ERE TR NG E PR SR

oL ol seobi o SPRES 55 0RE Bt s Ghaft an ance

o%ogﬁgcéigggecc;rﬂa%ii: Vi?aéeo rtehleative 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
cf the collet chuck.

[11] The fastening nut of the collet chuck according to Claim

3 or 7, further comprising:

that an angle ¢f 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
ddemeterohirettibe abthetcahlek chitbl i$heanpdt ehaehtkk angle
according to Claim4 or B. further conprising: that
odnthegfbrst ¢dwetsetofsices ard bet 1 Facen nelatdivendier B8 rection
di ameter direction of the collet chuck is larger than
ofhehangbe 1ef dhieK.irst contact face relative to the

di aneter direction of the collet chuck. 36

(12] The collet chuck according to Claim 4 or B, 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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