- 1 CLAMWPI NG APPARATUS FOR FI XI NG A COLLET TO A CHUCK The present
invention refers to a clanping apparatus for fixing a collet nenber to a
chuck menber. Wth the expression "Collet Menber", in the present con-
text, a slotted cl anping sl eeve nenber is understood, having a conical"
portion, which is adapted to clanp an object, par- ticularly a work piece
to be machined, by radially forcing oyt or forcing in the clanping jaws of
the collet menber. Such collet menbers are used, for instance, with
turning |athes where they have a fenale thread to be screwed onto a

t hreaded spindle of the |athe. A fundanental disadvantage of known
conventional collet nenbers consists in the fact that both their angul ar
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position of the spindle. In machin- ing axially symetrical work pieces in
a lathe, the afore nentioned disadvantage is of secondary inportance.
However, nore and nore often the need arises to clanp work pieces to
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a conical portion, which is adapted to clamp an object, par-

ticularly a work piece to be machined, by radially forcing

out or forcing in the clamping jaws of the collet member.

Such collet members are used, for instance, with turning

lathes where they have a female thread to be screwed onto a

threaded spindle of the lathe.

A fundamental disadvantage of known conventional collet
members consists in the fact that both their angular position
around the rotational axis, i.e. the central longitudinal or
Z-axis, as well as their position in the direction of the ex-
tension of the Z-axis is not or, at least, not exactly de-
fined with regard to the position of the spindle. In machin-
ing axially symmetrical work pieces in a lathe, the afore
mentioned disadvantage 1s of secondary importance. However,
more and more often the need arises to clamp work pieces to
machine tools other than lathes that are not axially symmet-
rical by means of collet members; in this case, the exact
definition of the position of the work piece not only in X-
and Z-direction, but also in Z-direction, i.e. along the ex-
tension of the central longitudinal axis, as well as with re-
gard to their angular orientation around the Z-axis is highly

desirable.




Hitherto, in order to use collet nenbers in a position- ally well defined
manner, i.e. both in X- and Y-directions as well as in Z-direction and
regardi ng the angul ar orientation around the Z-axis, intermedi ate pall et
menbers had to be used to which the collet nenber is fixed and which are
provided wth positioning or centering elenents. That pallet nenber,

then, can be attached to a correspongiqg_phuck menber pro- vided with
positioning or centering elenments cooperating with the elenments of the’
internedi ate pall et nenber. The patent publication FR-A-2,694, 222 discl oses
a tool drill chuck, conprising a tool hol ding nmenber, preferably in the
shape of a tubul ar sl eeve nenber, a disc-shaped nenber that can be
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The patent publication FR-A-2,694,222 discloses a tool
drill chuck, comprising a tool holding member, preferably in
the shape of a tubular sleeve member, a disc-shaped member
that can be connected to the tool holding member, and a de-
vice adapted to be rotated by a machine to rotate the afore
mentioned disc-shaped member. Thereby, the tool holding mem-
ber, designed as a hollow rotaticnal element with a closed
end and engaging the disc-shaped member, comprises two axi-
ally aligned portions, one of which serving for receiving a
drill bit and the other one serving for receiving a tap for
cutting a thread in a bore created by the afore mentioned
drill bit. This publication does not disclose an informative
basis for an exact positioning of a work piece in X- and Y-
directions. Neither are any suggestions disclosed for realiz-
ing an exact positioning of the work piece in Z-direction.

It is an object of the present invention to provide a
clamping apparatus for fixing a collet member to a chuck mem-
ber directly, easily, quickly and in a well defined position
in X-, ¥- and Z-directions as well as regarding its angular

orientation around the Z-axis.




- 3 This and other objects are net with a clanpi ng appara- tus, conprising
a chuck nenber having cl anpi ng neans adapted to clanpingly fix a collet
menber, and a collet nenber adapted to be fixed to the chuck nmenber and
having first cen- tering nmeans for aligning the position of the collet
menber wth regard to the chuck nenber: The chuck nenber is provided with
second centering neans for aligning the position of the collet nmenber with
regard to the chuck menber and cooperating with the first centering neans
of the collet nenber. The first centering nmeans of the collet menber
conprises a plurality of first centering elenments |ocated at the rear side
of the collet nenber facing the chuck nenber, and the second centering
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the coll gt gepher Fo.Lh h .or the collet nmenber conprises a
cl anpi ng s%udgggogédzd g?%hgﬁgcgﬁﬁgg%eEUrface adapted to be engaged by the

cl anpi ng nmeanthe ofhtitle wémickr nesbprotdded anpiihgégcdnd ¢dmtenlhetmemnber to
the Chuc%ogegygéhing the posgition of the collet member with regard to
the chuck member and cooperating with the first centering
means of the collet member.

The first centering means of the collet member comprises
a plurality of first centering elements located at the rear
side of the collet member facing the chuck member, and the
second centering means of the chuck member comprises a plu-
rality of second centering elements corresponding to the plu-
rality of first centering elements of the collet member re-
garding size and location. The second centering elements are
adapted to engage the first centering elements of the collet
member upon fixing the collet member to the chuck member to
align the collet member with regard to the chuck member at
least in X- and Y-directions.

The collet member is provided with a thrust surface
adapted to be engaged by the clamping means of the chuck mem-
ber to clampingly fix the collet member to the chuck member,
or the collet member comprises a clamping stud provided with
a thrust surface adapted to be engaged by the clamping means
of the chuck member to clampingly fix the collet member to

the chuck member.




-4 In the follow ng, enbodiments of the clanping apparatus according to
the invention will be further described, with reference to the
acconpanyi ng drawi ngs, in which: Fig. 1 shows an expl oded view of a

cl anpi ng apparatus conprising a chuck nmenber and a collet nenber; Fig. 2
shows a perspective bottomview of the collet nenber; Fig. 3 shows a
partially longitudinally sectioned view of the chuck nenber and the coll et
menber attached thereto; Fig. 4 shomsqa'berspective vi ew of anot her

enbodi ment of the clanping apparatus; Fig. 5 shows a | ongitudi nal
sectional view of the clanp- ing apparatus according to Fig. 4; and Fig. 6
shows a collet menber provided with a clamping stud. Fig. 1 shows an
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Fig. 3 shows a partially longitudinally sectioned view
of the chuck member and the collet member attached thereto;

Fig. 4 shows a perspective view of another embodiment of
the clamping apparatus;

Fig. 5 shows a longitudinal sectional view of the clamp-
ing apparatus according to Fig. 4; and

Fig. 6 shows a collet member provided with a clamping
stud.

Fig. 1 shows an exploded view of a clamping apparatus
10, comprising a chuck member 1, a collet member 2 adapted to
be.clampingly fixed to the chuck member 1, and an actuating
bolt 3. The Z-axis of the apparatus, simultaneously consti-
tuting the longitudinal central axis, is designated by refer-
ence numeral 46. Even if the actuating bolt 3 is shown in
Fig. 1 separately, normally it constitutes an inherent part
of the chuck member 1.

The chuck member 1 1s provided with an annular protru-
sion 11. On the top front face of the protrusion 11, four
centering cams 12a, 12b, 12c and 12d are located. The four
centering cams 12a, 12b, 12c and 12d are evenly distributed
along the circumference of the top front face of the protru-
sion 11. A first Z-axis rest surfacé 13a is located between

the centering cams 12a and 12b, a second Z-axis rest surface




sion 11. Afirst Z-axis rest surface 13a is | ocated between the centering
cans 12a and 12b, a second Z-axis rest surface - 5 13b is |ocated between
the centering canms 12b and 12c, a third Z-axis rest surface 13c is |ocated
bet ween the center- ing cans 12c and 12d, and a fourth Z-axis rest surface
13d is |ocated between the centering cans 12d and 12a. Al four Z- axis
rest surfaces 13a, 13b, 13c and 13d are sonewhat el e- vated above the top
front face of the protrusion 11. In Thé Tcenter of the Z-axis rest surface
13b, an indexing pin 14 is provided, towering above the rest surface 13b.
The protrusion 11 is surrounded by an annular ball re- tainer 16, adapted
to receive a plurality of clanmping balls 17 distributed al ong an annul us
and prov d. X alls 17 are
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act uat - provided, towering above the rest surface 13b.

The protrusion 11 is surrounded by an annular ball re-
tainer 16, adapted to receive a plurality of clamping balls
17 distributed along an annulus and provided with an external
male gcrew thread. The clamping balls 17 are received in
bores 18 of the ball retainer 16. Screwed onto the outer male
screw thread of the annular ball retainer 16 is a union nut
19, having an inner conical thrust surface 20 adapted to ra-
dially displace the clamping balls 17. The top of the union
nut 19 is provided with a sealing lip 8, resting against the
outside of the ball retainer 16. The ball retainer is at-
tached to a base plate 21 by means of screws 15. The base
plate 21 itself is provided with fixing means (not shown) to
be attached to a suitably designed retainer means to be pro-
vided on the machine tool to which the clamping apparatus 10
is to be attached.

The actuating bolt 3 is to be located in the interior of
the chuck member 1 and is axially movable, i.e. in Z-
direction along the axis 46. The displacement of the actuat-
ing bolt 3 is performed preferably pneumatically. The front
portion of the actuating bolt 3 is provided with a conical
thrust surface 4, adapted to radially expand the collet mem-

ber 2, as will be explained in more detail herein after.




ing bolt 3 is perforned preferably pneumatically. The front portion of the
actuating bolt 3 is provided with a conical thrust surface 4, adapted to
radially expand the collet mem ber 2, as will be explained in nore detai
herein after. - 6 The collet nmenber 2, shown in Fig. 1 in a partially sec-
tioned view, has essentially a hollow cylindrical shape. The front portion
23 of the collet nmenber 2 is provided with slots 25a, 25b, dividing the
front portion 23 of the collet nenber%-into radially expandabl e and
conpressi ble clanmping jaws 24a, 24b, 24c and 24d. Thus, the collet nenber
2 of this enbodinment conprises a total of four slots and four clanping
jaws. It is understood that the collet nmenber 2 could be pro- vided with
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vided with fewer, for example three, or with more, for exam-

ple six or eight, c¢lamping jaws. The front portion 23 of the
collet member 2 is provided with a central bore 26, the di-
ameter thereof corresponding to the diameter of the shaft of
the tool to be used with the particular collet member 2.

The back side of the collet member 2 is provided with an
annular shoulder 28, having an annular front face 31 at its
bottom. The annular front face 31 constitutes the Z-axis stop
member when the collet member 2 is attached to the chuck mem-
ber 1. The top side of the shoulder 28 is provided with an
obligue thrust surface 29. The collet member 2 having been
inserted into the chuck member 1, the clamping balls 17 en-
gage the oblique thrust surface 29 to fix the collet member 2
to the chuck member 1.

The lower front face 31 of the collet member 2 is pro-
vided with centering grooves 30a, 30b, corresponding to the
centering cams 1l2a, 12b, 12c¢, 12c¢ as far as position and
shape is concerned, and serving for positioning the collet
member 2 with regard to the chuck member 1 both in X- and in
Y-direction as well as regarding the angular position around
the Z-axis. It is to be noted that the collet member 2 is

provided with a total of four centering grooves 30; however,




centering cans 12a, 12b, 12c, 12c as far as position and shape is
concerned, and serving for positioning the collet menber 2 with regard to
the chuck nenber 1 both in X- and in Y-direction as well as regarding the
angul ar position around the Z-axis. It is to be noted that the collet
menber 2 is provided with a total of four centering grooves 30; however,

7 inthe illustration of Fig. 1, only two of them i.e. the grooves 30a
and 30b are visible. Mreover, the ainu{ar front face 31 of the collet
menber 2 is provided with a indeX|ng aperture, also not visible in Fig. 1,
adapted to receive the indexing pin 14 provided on the chuck nenber 1. A
shaft por- tion 32 constitutes the central portion of the collet nmenber 2
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The front portion 23 of the collet member 2 is provided
with a conically narrowing recess 34 located at its back
side. This recess 34 extends within the shaft portion 32 from
the back side of the front portion 23 of the collet member 2
to the bore 26. The recess 34 is delimited by protruding,
conically widening wall portions 35a, 35b. The wall portions
35a and 35b are subdivided by the slots 25a, 25b in the front
portion 23 of the collet member 2. Thus, a total of four wall
portions are present, separated from each other by the afore
mentioned slots 25a, 25b. As soon as the actuating bolt 3 is
pushed into the recess 34, the clamp jaws 24a, 24b, 24c (and
also the forth clamp jaw not shown in Fig. 1) are radially
forced apart.

It is understood that the configuration of the centering
grooves and centering cams could be inverted, in other words,
the centering cams could be provided on the collet member 2
and the centering grooves on the chuck member 1.

Fig. 2 shows a perspective view of the collet member 2
from the bottom. In this illustration, it is particularly
shown that the four centering grooves 30a, 30b, 30c, 30d are
machined into that front surface 31 of the shoulder 28 that

is remote from the front portion 23 of the collet member 2,




grooves and centering cans could be inverted, in other words, the
centering cans could be provided on the collet nenber 2 and the centering
grooves on the chuck nenber 1. Fig. 2 shows a perspective view of the
collet menber 2 fromthe bottom In this illustration, it is particularly
shown that the four centering grooves 30a, 30b, 30c, 30d are mnmachined into
that front surface 31 of the shoulder 28 that 1is renote fromthe front
portion 23 of the collet nember 2, -~ 88 and that the shoulder 28 is
provided with a thrust surface 29 adapted to engage the clanping balls 17
of the chuck nenber 1. Moreover, the indexing aperture 33 adapted to
receive the indexing pin 14 is clearly visible, the cooperation of the
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fixed in Z-direction at this thrust sur- face 29 by neans of a plurality of
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fixed tQmégg angular position around the Z-axis is concerned.

The annular surface portions of the rear front face 31
of the collet member 2, located between the centering grooves
30a, 30b, 20c, 30d, constitute the Z-reference surface of the
collet member 2 upon clamping the collet member 2 to the
chuck member 1. Due to the fact that the centering grooves
30a, 30b, 30c, 30d are machined into the shoulder 28 of the
collet member 2 in the region of the thrust surface 29, as
seent in axial direction, and also due to the fact that the
collet member 2 is fixed in Z-direction at this thrust sur-
face 29 by means of a plurality of clamping balls 17 arranged
along an annulus, the collet member 2 can be fixed to the
chuck member 1 in a very well defined position regarding all
three axes and the angular orientation, and it can accept
very high forces, particularly also in radial direction.

Fig. 3 shows a partially longitudinally sectioned view
of the chuck member 1 and the collet member 2 attached
thereto. The collet member 2 is fixed to the chuck member 1
by means of the clamping balls 17 engaging the thrust surface
29 provided on the shoulder 28. The clamping balls 17 are
pressed radially inwards by the thrust surface 20 of the un-

ion nut 19, the latter one having been manually rotated into




chuck nmenber 1 in a very well defined position regarding all three axes
and the angular orientation, and it can accept very high forces,
particularly also in radial direction. Fig. 3 shows a partially

| ongi tudi nally sectioned view of the chuck nenber 1 and the collet nenber
2 attached thereto. The collet nenber 2 is fixed to the chuck nenber 1 by
nmeans of the clanping balls 17 engagi ng the thrust surface 29 provided on
the shoul der 28. The clanping balls I7-are pressed radially inwards by the
t hrust surface 20 of the un- ion nut 19, the latter one having been
manual ly rotated into - 9 its operating position as showm on Fig. 3. Due
to the fact that the clanping balls 17 are pushed agai nst the thrust sur-

face 29 oE the sh U|%ﬁ%8%§ﬁgﬁgégg g ﬁhgtog? %tl bQ§e88|kE& fgggber 21s

pressed agalng?r? actuating bolt 3

provi dedthat tndlanhmpﬁﬁQCbaglsamararéhpuehadpagglnamstﬁé ohrube saf#et
menber 2 is shown .in % inits up E operating position, Wen_th
act uat i n§2cBoPf 9f|§h6u§ e4ldphardsofi thecsrilesF PRFESE gurFﬁ%ecﬁléﬁt gages

the wal | nappEl0B 9F FQ@sE@&eé %ﬁs%”@h@hehﬁgﬂ'ﬁéhb¥r Wi dgnizng wal | portions
35a, 25b, respective he re- sult that the clanping jaws 24a, 24b,

24¢ (anddarsct2¢d Whe ashoatiing brgt 3) pwbvidedcbbreradbabéy foaeengor ced

it abl 02PPEF Phei RQSBIB0n3BkBa 20 Ofoble CRAL ok BolPPAcRea™! SEPHE 481 ") et

nmenber 2rhy.radial hysf appergoppaitihbepekakpbhg waea thbeaneehbatThg hol | ow
work piece_to be attached to the collet nenber 2 (not shown) is pushed
over thebedtl ét iseRyehed ypwprds, its conical thrust surface 4 en-

gages the wall portion of the recess 34 and the conically
widening wall portions 35a, 25b, respectively, with the re-
sult that the clamping jaws 24a, 24b, 24c¢ (and also 244, not
shown in Fig. 3) of the collet member 2 are forced apart in
radial direction.

Such a clamping apparatus 10 is particularly suitable
for fixing work pieces or tools thét are attached to the col-
let member 2 by radially forcing apart the clamping jaws
thereof. The hollow work piece to be attached to the collet
member 2 (not shown) is pushed over the collet member 2 such
that it is fixed along the circumference of the collet member
2 by radially forcing the clamping jaws apart. Thereby, the
outline of the collet member 2 is preferably adapted to match
the inner contour of a recess in the work piece to be fixed
to the chuck member 1. Another possibility is to provide an
adapter that can be attached to the work piece and that has a
hollow portion matching the outline of the collet member 2;
it is also possible to match the work piece itself to the
outline of the collet member 2.

As long as the actuating bolt 3 is pushed into the re-
cess 34 of the collet member 2, the work piece is fixed to

the collet member 2. The actuating bolt 3 having been pulled




that it is fixed along the circunference of the collet nenber 2 by
radially forcing the clanping jaws apart. Thereby, the outline of the
coll et menber 2 is preferably adapted to match the inner contour of a
recess in the work piece to be fixed to the chuck nenber 1. Another
possibility is to provide an adapter that can be attached to the work

pi ece and that has a hollow portion natchlng the outline of the collet
menber 2; it is also possible to mat ch®t Fie wor k piece itself to the
outline of the collet nenber 2. As long as the actuating bolt 3 is pushed
into the re- cess 34 of the collet nenber 2, the work piece is fixed to
the collet nenber 2. The actuating bolt 3 having been puIIed - 10 back
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Ba5|calIbecausestheuelhhpinghgaﬁsu24czesﬂlnegtmﬁnreﬂﬁﬁu id@d, tiecy 12d of
t he chuck na% nte the four centering grooves 30a, 30b, 30c, 30d of
t he col | BE-H@ grlﬁlﬁbﬁ BPS1FERRi ng the collet menber 2 to the chuck

nenber 1. Thegghycalipe £€!i8t+PREDERaL £8ePPSHLi QOREM AL s£ARITh4 0 the
chuck nember 1 in X-"and Y-directions as wel[ as regarding its an- gul ar

ori ent at 18k atdandl2fec- bheschypk wemberi hgegkevvebe Boar geptesDdeg 30d of

t he coll e a di Si d a [ f_the
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centeringhgrooves 30a, 30b, .30c, 30d of the collet nenber 2 that far, the
col - | et ChEnbetlotpBemEer odsiPyPREL C3AREAt KitRhheRaRENbRr thS Fhask

member 1 in X- and Y-directions as well as regarding its an-
gular orientation around the Z-axisg. The centering grooves
30a, 30b, 30c, 30d of the collet member 2 are dimensiocned and
adapted to the size of the centering cams 12a, 12b, 1l2¢, 12d
of the chuck member 1 such that the centering cams 12a, 12b,
12¢, 12d of the chuck member 1 enter the centering grooves
30a, 30b, 30c, 304 of the collet member 2 that far, the col-
let member 2 being loosely put onto the chuck member 1, that
a gap with a width in the range of 0.0l to 0.1 mm remains be-
tween the Z-axis rest surfaces 13a, 13b, 13c¢, 13d of the
chuck member 1 and the annular front face 31 of the collet
member 2. Upon tightening the union nut 19, this gap disap-
pears sincé the centering cams 12a, 12b, 12c¢, 12d of the
chuck member 1 enter the centering grooves 30a, 30b, 30c, 30d
of the collet member 2 deeper, i.e. by the amount of the
width of the former gap. Thereby, advantage is taken of the
inherent elasticity of the material, usually steel, insofar
as the centering grooves 30a, 30b, 30c¢, 304 of the collet
member 2 are somewhat widened. Such deformation occurs within
the region of the elasticity of the material; the result is
that centering elements can be avoided that are resiliently

elastic in Z-direction. The union nut 19 having been tight-




a gap with a wdth in the range of 0.01 to 0.1 nmremains be- tween the
Z-axis rest surfaces 13a, 13b, 13c, 13d of the chuck nenber 1 and the
annul ar front face 31 of the collet nmenber 2. Upon tightening the union
nut 19, this gap di sap- pears since the centering cans 12a, 12b, 12c, 12d
of the chuck nenber 1 enter the centering grooves 30a, 30b, 30c, 30d of

the coll et nenber 2 deeper, i.e. by the anount of the wdth of the forner
gap. Thereby, advantage is taken of thel Tnherent el asticity of the
material, usually steel, insofar as the centering grooves 30a, 30b, 30c,

30d of the collet nenber 2 are sonewhat w dened. Such deformati on occurs
within the region of the elasticity of the material; the result is that

centerin e S Lde r esili g§§'c

Z-dir ect(lg%%é.l' T e(g u%(?g%eﬁﬁ'{'&%éﬁagi %%g%%gﬂf%lﬁ gﬁ%é -Eﬁﬁ]‘w‘_’lerrlgé ; tLefaico | et
menber 23reststiethestssanfatas Izantiflacel’z8]l midtdervisd surd-acess 13a,
13b, 13c ?%3d serving as Z-axis reference surfaces; thus, the position of

the col | BEEGESREE SUITRERS i obAlS: t BRE HROTHEER™ rehbiere 1995 ek At8TRE et i ned

in Z- diyeehi pgat@0coFtle 4nibRWReRLPLT SPEST VSV VALE 1 ANt hery embodi ment
of the clanping apparatus. The collet nenber 2a is provided with an oval
recess 3F1FeertiPRi ngoa- correspondi ng work piece 39. The bottom 38 of the

recess 37 co i.tufe - e s ce-f e i 39, in
hi s case, troisork SrbiE £HEEEREsrs AT ol L5

radi al | ytherelagpingt apparataspi Tige | esblébetietber b2 Dy pashbdiedy dtlei ng in
the latter ones. Such radial forcing in of the c¢|lanping jaws is39effected

by an actBaPYRy BBFES3a3 habPhot HEHR { 2r At reeRPyding work piece

The bottom 38 of the recess 37 constitutes the Z-reference
surface for the work piece 39. In this case, the work piece
37 is not fixed to the collet member 2a by radially forcing
out the clamping jaws thereof, but by radially forcing in the
latter ones. Such radial forcing in of the clamping jaws is
effected by an actuating bolt 3a having a different design,
as will be further explained herein after with reference to
Fig. 5.
Fig. 5 shows a longitudinal sectional view of the clamp-
ing apparatus according to Fig. 4. Clearly visible is the ac-
' tuating bolt 3a. Instead of a conical thrust surface, the ac-
tuating bolt 3a is provided with a recess 36, the inside
shape of which substantially corresponding to the outline of
the wall portions 35a, 35b delimiting the recess 34 in the
collet member 2a The inside of the recess 36 of the actuating
bolt 3a engages the outside of the conical wall portions 35a,
35b when the actuating bolt 3a is pushed upwards, with the
result that the clamping jaws are forced inwards, thus clamp-
ing the work piece 39 in the collet member 2a.
Fig. 6 shows another embodiment of a collet member 2.
The collet member 2 is provided with a clamping stud 41,

serving for pulling in and fixing the collet member 2 to the




as wll be further explained herein after wwth reference to Fig. 5. Fig. 5
shows a | ongitudi nal sectional view of the clanp- ing apparatus according
to Fig. 4. Cearly visible is the ac- tuating bolt 3a. Instead of a coni cal
thrust surface, the ac- tuating bolt 3a is provided with a recess 36, the

i nside shape of which substantially corresponding to the outline of the
wal | portions 35a, 35b delimting the recess 34 in the «collet nenber 2a
The inside of the recess 36 of the abtaﬁtrng bolt 3a engages the outside
of the conical wall portions 35a, 35b when the actuating bolt 3a is pushed
upwards, with the result that the clanping jaws are forced i nwards, thus
clanp- ing the work piece 39 in the collet nmenber 2a. Fig. 6 shows another
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clanping s serving for I'nan 2to
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vided with % Eerlgheﬁ shoul der 42, haV|n% a bevel ed thrtft surface 43
that can®BEL@hgagadt ?ttﬁ@ncpﬁnﬁFﬂﬁgﬁﬁlpg BeoflapRing bRkl frehbe?t 1. 1t is

under st ogfet Bahckh@efBUek1MERBEY o un&é§sEBOHaEﬁQtatHQ|Eﬁﬁcﬁeﬂ@ﬁﬁeg PrOV'ded
with a clamping bolt 41. Particularly, the clanping balls 17 of the chuck

menber 1hahage matbh Rocaiédtfuerher domnemided W-éhe&a@l@zmm—hﬁ kdhbp- ing
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an actua |ng anpi ng and serving for
forcing aaaéttcrbéoncbagednfuthﬂeelaapnwgrﬁamspréfaﬁhbﬁp,nenbetlamﬁe5|gned
al ong the Ilnes of the pre- L
ing bolt 41 is of hollow cyllndrlcal shape; thereby it is
possible to provide an actuating bolt extending through the
clamping bolt 41 and serving for forcing apart or forcing in
the clamping jaws.
A collet member 2 designed along the lines of the pre-
sent invention can be fixed to a chuck member 1 directly,
simply, quickly and in a well defined position.
The provision of a union nut 19 that has to be manually
screwed on to fix the collet member 2 has the advantage that
the clamping apparatus 10 is of a very compact design and can
be manufactured in a cost effective manner. Instead of a
manually applicable union nut for fixing the collet member,
the chuck member 1 could be provided with a spring-loaded,
pneumatically or hydraulically displaceable clamping piston
whose inside comprises a conically narrowing thrust surface
for radially displacing the clamping balls. If a collet mem-

ber without a clamping bolt is used, the entire clamping ap-

paratus can be designed in a very compact manner.




sent invention can be fixed to a chuck nenber 1 directly, sinply, quickly
and in a well defined position. The provision of a union nut 19 that has to
be manually screwed on to fix the collet nenber 2 has the advantage that
the cl anping apparatus 10 is of a very conpact design and can be

manuf actured in a cost effective manner. Instead of a nanually applicable
union nut for fixing the collet nenber the chuck nmenber 1 could be
provided with a spring-I|oaded, pneJnai?célly or hydraulically displaceable
cl anpi ng piston whose inside conprises a conically narrow ng thrust
surface for radially displacing the clanping balls. If a collet nem ber

wi thout a clanping bolt is used, the entire clanping ap- paratus can be’
designed in a very conpact nanne&.E-HESClgg.%nt Clainms 1. A clanping
apparatus, conprising a chuck ne ag cl anpi ng means adapted to
clampingly fix a collet nmenber, and a collet nenber adapted to be fixed to
sai d chuck nenber and having first centering neans for ali ninqlthe
position of %aid CLRTRINGPIBRALHFEH r SYEPEL F S 7 &%‘Fﬁi&l&“ﬁ’?&?ﬂi‘ér 2% har ac-

terized in,t ' h tery i gni ng
the posi t13n of"Bard forfe, TEREes o9 REFADEREEY, S 0T FRRISY nahed O
cooper atang ai thlsatdmémbst gdapeed togbeaehbsedftsasaidotivetk meemesy

wher eby saidhfirst Eenterinﬁ neans of sald coilet.ne er conprises

ol ur al 1 19901 PRYFEY EEERE cFPRGSET RHeRERnP ofat sl WP HAE s Per el GF hi d
collet sgeifeeolastndesBed whtEKr888HAT LoV BRI DYNSak dnsfEOR( SlRELE- | NQ
means of said chuck nmenber conprises a plurality of sec- ond centering

el enent stesiredpbndbhatt 8258i ahprkraepbgrohas second centering means
for aligning the position of said collet member with regard

to said chuck member and cooperating with said first center-
ing means of said collet member, whereby said first centering
means of said collet member comprises a plurality of first
centering elements located at the rear side of said collet
member facing said chuck member, whereby said second center-
ing means of said chuck member comprises a plurality of sec-
ond centering elements corresponding to said plurality of
first centering elements of said collet member regarding size
and location and adapted to engage said first centering ele-
ments of said collet member upon fixing said collet member to
said chuck member to align said collet member with regard to
said chuck member at least in ¥X- and Y-directicns; and
whereby said collet member or a clamping stud fixed to said
collet member is provided with a thrust surface adapted to be
engaged by said clamping means of said chuck member to clamp-

ingly fix said collet member to said chuck member.

2. A clamping apparatus according to claim 1, character-
ized in that said collet member is provided with a peripheral
shoulder incorporating said plurality of first centering ele-

ments.




first centering elenents of said collet nenber regarding size and |ocation
and adapted to engage said first centering ele- nents of said collet nenber
upon fixing said collet nmenber to said chuck nmenber to align said collet
menber with regard to said chuck nenber at |east in X- and Y-directions;
and whereby said collet nenber or a clanping stud fixed to said collet
menber is provided with a thrust surface adapted to be engaged by said

cl anpi ng means of said chuck nenber"tolﬁlénp- ingly fix said collet nmenber
to said chuck menmber. 2. A cl anping apparatus according to claiml,
character- ized in that said collet nenber is provided with a peripheral
shoul der incorporating said plurality of first centering ele- nents. - 14
3. A clanping apparatus according to claim1l, character- ized in that said
thrust surface is provided on said periph- eral shoul der of said collet
menber. 4. A |l anpchgmappar appsraccor astagrding | &b ez i ey adisaractiened in
that said thrust surface.is grovided on said clapping stud_of said collet

menber. 524 PahBrhgSapPaFiruet a8 ebfarfgit PEPETAed PR R PRt eri zed

in that spht EhbsSiaeenber kRgaeklsTest smahse}-0- cated on the back surface of
sai d peripheral shoulder renote fromthe front portion of said collet

menber, whereby the surface areas of said back surface between said first

portons Lo dtine PRE 8o firt & SR hd oAl el | o

menber i$zédxed thasasdidéhtnkusenberfabe PsChasPliagdappasaldscraneitgng to

claimb5, character-
stud of said collet member.

5. A clamping apparatus according to claims 1 and 2,
characterized in that said first centering elements are lo-
cated on the back surface of said peripheral shoulder remote
from the front portion of said collet member, whereby the
surface areas of said back surface between said first center-
ing elements are adapted to constitute Z-reference surface
portions to define the Z-position of said collet member when

said collet member is fixed to said chuck member.

6. A clamping apparatus according to claim 5, character-
ized in that said first centering elements comprise at least
three centering grooves arranged along an annulus and evenly
distributed along said annulus for positioning said collet
member with regard to said chuck member in X- and Y-

directions as well as regarding its angular orientation.

7. A clamping apparatus according to claim 5, character-
ized in that said first centering elements comprise at least
three centering cams arranged along an annulus and evenly

distributed along said annulus for positioning said collet




ized in that said first centering elenments conprise at least three
centering grooves arranged al ong an annulus and evenly distributed al ong
said annulus for positioning said collet nmenber with regard to said chuck
menber in X- and Y- directions as well as regarding its angul ar
orientation. 7. A clanping apparatus according to claim5, character- ized
in that said first centering elenments conprise at |least three centering
cans arranged al ong an annul us and éVe%?y‘ di stributed al ong said annul us
for positioning said collet - 15 nenber with regard to said chuck nenber
in X- and Y- directions as well as regarding its angular orientation. 8. A
cl anpi ng apparatus according to claiml, character- ized in that said chuck

menber c LSes. t .three_ o aid second cenjerin | ement s
correspoﬁgﬁﬁéétﬁlggi%g$$¥gtgoc§%%%r?ﬁ%cgl% C%?E 5?n%éi%n%o Tet nmenmber
regardi ngisezeiand atowalloas segdra&bhgki vendesulsrtbeietoapidsi ng a
clanping neans provided with a plurality of clanping balls for clanp-
ingly fixing said collet nenber to said chuck nmenber. 9. A cl anping
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further conprises a union™ nu reof having a con
narr ow ngzedér it thatr faté adapkedemnber addmpt yses spt ateashi thiéanpi ng ball s

upon tightening said upion nut. 10. A clanpin aratus_accpording to
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by radially extending _slots, whereby an actuating, bolt, provided on said
chuck nehBERtiPR. agapfeabbckpieBhghefurther comprising a clamping -

means provided with a plurality of clamping balls for clamp-

ingly fixing said collet member to said chuck member.

9. A clamping apparatus according to claim 8, character-
ized in that said clamping means further comprises a union
nut, the inside thereof having a conically narrowing thrust
surface adapted to radially displace said clamping balls upon

tightening said union nut.

10. A clamping apparatus according to claim 1, charac-
terized in that the rear side of a front portion of said col-
let member is provided with a conically narrowing recess,
subdivided by radially extending slotsg, whereby an actuating
bolt, provided on said chuck member, is adapted to be pushed
into said conically narrowing recess of said front portion of

said collet member to radially expand said collet member.

11. A clamping apparatus according to claim 1, charac-
terized in that the rear side of a front portion of said col-
let member is provided with a recess delimited by protruding,
conically widening wall portions and subdivided by radially

extending slots, whereby an actuating bolt, provided on said




into said conically narrowi ng recess of said front portion of said collet
menber to radially expand said collet nenber. 11. A cl anpi ng appar at us
according to claiml1, charac- terized in that the rear side of a front
portion of said col- let nenber is provided with a recess delimted by
protruding, conically w dening wall portions and subdivided by radially
extendi ng slots, whereby an actuating bolt, provided on said - 16 chuck
menber and having a recess in its front®face, is adapted to be pushed over
said conically widening wall por- tions of said front portion of said
collet menber to radially contract said collet nenber. 12. A cl anping
apparatus according to claiml, charac- terized in that said collet nenber
s Provi daditl h Beall | 008 %5 I 119 PO £ L0L< A8 SLL NEDGLL £, Appr oxi mat e angul ar
orientation "around thée Z-axis upon inserting Tt Tnto said chuck nenber.
adapted to be pushed over said conically widening wall por-

tions of said front portion of said collet member to radially

contract said collet member.

12, A clamping apparatus according to claim 1, charac-
terized in that said collet member is provided with an index-
ing bore for determining its approximate angular orientation

around the Z-axis upon inserting it into said chuck member.




