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A TOOL COUPLING WITH AlRADIALLY ELASTICALLY
EXPANDABLE COUPLING SLEEVE
AND A SHAFT WITH A CLAMPING BODY

Description

The invention relates to a device for connecting two
tool partsﬁiﬂ1a shaft projecting from a first tool part
and an annular surface surrounding the shaft at its root
and with a coupling sleeve projecting from a second tool
part having a recess for receiving the shaft and an end
surface, which can be pressed against the annular
surface, which coupling sleeve is of the type diédldsed
in the preamble of Claims 1 or 4.

10 The coupllnq device of the invention is de51gnated
for both the releasable coupllnq of tools to a machine
spindle ( interface ') and also the connecting of tool
parts among one another (discomnecting point).  The term
"tool parts" will refer to those structural parts which
have either a shaft with an annular flange or a coupling
sleeve with a recess and end surface, thus in particular
tool heads, extending and-reducingfpieces,*adjusting
heads, spindle attachment flanges and machine spindles.

Coupiing devices of this type are known

20 (WO 91/03347), in which a one-part or multipart clamping

bolt movably arranged in a crossbore of the pin and

having an inner or outer cone at its end and two holding
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threads of the coupling sleeve, having an outer or inner
cone facing toward the inside of the sleeve, and clamped
with the clamping bolt during the clamping operation are
provided, with the clamping bolt and the holding screw
having an axial misalignment effecting during the
clamping'operation the pulling of the pin into the
recess and the reciprocal pressing of the annular
surface against the end surface. The clamping operation
is released in the case of these devices, for example,
by screwing in the holding screw (clamping screw)
provided with-the outer cone. If abutment occurs during
screwing in of the clémping'screw, then the forces
introduced through the screw occur first on the side of
the clamping screw on the clamping bolt. The clamping
bolt is thereby first pressed on the side of the
clamping screw against the crossbore base facing the end
of the shaft such that the shaft is pulled into the
recess. This occurs immediately thereafter also when
the clamping bolt outer cone contacts the inner cone of
the oppositely lying holding screw. As soon as a
specific clamping action has occurred, a complete trans-
formation of the radial forces into an axial component
pressing the annular surface of the fitting pin and the

‘end surface of the coupling sleeve against one another

takes place. With this type of clamping a reinforcement
of the connecting device in direction of the bolt
results preferably. - '

It is furthermore known in a coupling device of the
mentioned type (WO 91/03347) to design the clamping bolt

in two parts and to release the clamping operation with

a sliding wedge arranged between the two clamping-bolt
parts and which can be axially operated through a
pulling-in device arranged on the side of the machine.
Here too takes place during the clamping operation a
clamping of the clamping bolts provided with an outer
cone and of the holding screws arranged in an internal
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internal threads of the cou- pling sleeve, having an out'er—or—rmmer—comre

facing toward the
thread of the coupling sleeve and having an inner cone.

The reinforcement of the connecting device occurs here
also preferably in direction of the clamping bolts.

In order to increase the resistance to bending
 transversely with respect to the clamping-bolt axis and
in addition in order to improve the changing exactness

and the dampening behavior, it is there furthermore
suggested to create a four-point bearing between shaft
and recess in two directions which are perpendicular to
10 one another. In order to achieve this, the coupling '
sleeve is elastically expanded during the clamping
_operation in axial direction of the clamping bolt such
that it is pressed in transverse direction thereto under.
an elastic reduction in diameter in diametrically
oppositély lying areas with the inner surface of the
recess against the upper surface of the shaft. By
suitably selecting the wall thickness and the outside
and inside tolerances of the shaft and of the coupling
sleeve the desired four-point bearing is obtained in
20 this manner. A further improvement in this respect is
achieved by the crossbore in the shaft hav1ng a recess
in the area of its base facing the end of the pin, which
recess forms at its longitudinal-edges an abutment for
the fixed clamping bolt, and which recess results in a
certain bulging of the shaft and thus in a bridging of
the tolerance of fit transversely with respect to the
‘direction of the crossbore. This effect is further
reinforced by the shaft having at least one slot-shaped
groove extending over the length of the crossbore and
30 . being open toward the inside of the crossbore. The '
groove results during the clamping operation in an
expanding of the crossbore and thus in a greater bulging
of the fitting pin and in the desired self-centering
four-point bearing. _
Based on this the basic purpose of the invention is
to further improve the conventional coupling device of
the above-disclosed type such that the shaft and the
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coupling sleeve are positioned without tolerance self-
centeringly with respect to one another over a
peripheral surface, which is as large as possible, by
simple means.

To attain this purpose the combination of .
characteristics disclosed in Claim 1 is suggeéted.

_Fﬁrther advantageous designs and further developments of
the invention result from the dependent claims.

The invention is based on the recognition that the

10 wall of a relatively thin-wall hollow shaft can both
bulge due to a corresponding expanding-force distribu-
tion inside of the cavity and also can be changed in its
outer curvature adapting to the recess curvature so that
a gréater bearing-pressure area in peripheral direction
results.

In order to achieve this ‘the invention suggests . that
the shaft has a cavity and a clamping body arranged in
the cavity, that the cavity is defined by at least one
inner shoulder facing inclined toward the front-face end

20 of the shaft, against which inner shoulder a clamping
surface of the clamping body can be axially pressed _
during the clamping operation, and that the cavity wall
is dimensioned such that it can elastically bulge or |
expand in radial direction

and can be pressed against the inside of the
coupllng sleeve when the clamping body is pressed in
axial direction by means of the inclined inner shoulder.

A preferred embodiment of the invention provides
that the clamping body and the cavity wall have cross-

30 bores which are aligned with one another, that one-part
or multipart clamping bolts, which have an inner or
outer cone at their ends, are movably arranged in cross-
bores, that the coupling sleeve has two holding screws
which are guided in diametrically opposite internal
threads, which have an outer or inner cone facing toward
the inside of the sleeve and being associated with the

inner or outer cone of the clamping bolt, and which can'
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' operation, and that the clamping bolt and the holding

screws have an axial misalignment effecting during the

clamping operation the pulling of the shaft into the

recess and the reciprocal pressing of the annular

surface and of the end surface together.

In order té guarantee a sliding movement of the
clamping body within the hollow shaft, which sliding
movement is sufficient for the clamping operation, the

10 crossbore in the clamping body has a smaller diameter
than the crossbores in the cavity wall. The crossbores
can for the same reason also be designed as slotted
holes elongated in axial direction of the shafﬁ.

The clamping operation is in the case of a one-piece
clamping bolt advantageously released in the above-
described manner by radial screwing in of one of the two
holding screws (clamping screw).

It is basically also possible according to an
advantageous embodiment of the invention that the

20 clamping bolt has two clamping-bolt parts which are
diametrically opposite to one another in the crossbore
of the clamping body and extend through the crossbores
in the cavity wall, and an axially movable sliding
wedge, which is arranged between the clamping-bolt
parts;.which sliding wedge extends axially through the
clamping body and with a tightening bolt through a
front-face shaft opening, and which rests with wedge
surfaces against complementary wedge surfaces of the
clamping-bolt parts. | '

30 Another modified solution with an axial release of
the clamping'operation provides that the clamping body
~carries a tightening bolt extending through a front-face
-shaft opening'and projecting axially beyond said
clamping body, which tightening bolt can be engaged by a
pulling-~in device arranged on the side of the machine
and can be pulled axially into the receiving sleeve.

The tightening bolt can thereby bé screwed to the



opp05|tély | ying holding screw. As soon as a specific clanp- ing action has
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conponen annular surface of the fitting pin and the end
surface g sl eeve agai nst one another takes _place. W¢th this
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the bolt results preferably It is furthernore known in g cou Pﬂﬂc Vi ce
of the nmentioned type (WD 91/03347) to design the clanpi hg—bolt—tn—ino-

parts and to i 8Lg3%d Mody APItHe WL | LMD &n have a wedge or
. cone supported in a conical recess of the clamping body.
The clamping body can for this purpose be designed in
one piece, can be partially axially parallel slotted or
segment-like of many parts in order to be able to be
expanded during tightening of the. tightening bolt. The
clamping body can be held together with a snap ring in
the case of a segment-like design.
A further preferred embodiment of the invention
10 provides that the clamping body having an elongated
contour in cross section can be introduced into the.
cavity through the front—end.shaft opening correspond-.
ingly elongated in its contour and can be positively
locked within the cavity by rotating at approx1mately
90¢°.,

—h

Accofding to a further advantageous development of
the invention, the inner shoulder is formed by at least
two inner-cone sections, which are spaced at an angular
distance from one another and converge toward the front-

20 face end of the cavity. It is thereby particularly
advantageous when the inner shoulder is formed by two
inner-cone sections which are diametrically opposite one
another in the area of the longitudinal side surfaces of

' the‘elongated shaft opening. On the other hand, the
clamping surface of the clamping body is advantageously
divided into several surface sections which are spaced
-at an angular distance from one another. The surface
sections are preferably conically convexly curved in
adaptation to the inner-cone sections, however, they can

30 also be curved spherically or cylindrically.

The clamping surface is advantageously formed by
four bevel—like surface sections spaced at an angular
distance from one another, which surface sections are
arranged in the area of the corners of the part of the
clamping body elongated in cross section, which part
faces the inner shoulder of the cavity. The surface
sections are thereby advantageously arranged in pairs at
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from one another. The crossbore is in this case aligned

preferably transversely with respect to the longitudinal
side surfaces of the clamping body elongated in cross
section. | . '
| The sections of the inner shoulder and of the
clamping surface, which sections rest against one
another, form cone sections which are complementary to
one another and which with respect to a cross-sectional
10 - plane through the shaft have advantageously a bése angle
of 30° to 45°. _

A preferred embodiment of the invention provides
that the shaft has an internal thread in the area of the
cavity and the clamping bbdy an external thread screwed
into the internal thread of the shaft, and that the
inner shoulder of the shaft and the clamping surface of
‘the clamping body, which clamping surface rests against
the inner shoulder, are formed by flanks of the internal
or rather external thread, which flanks rest against one

20 another and face inclined toward the front-face end of
the shaft. This measure has the advantage that the
inclined surface, which is needed for the expansion, can
be placed at any desired pbint within the hollow shaft.
The clamping body with its external thread is screwed
‘advantageously essentially tension-free or loosely into
the internal thread of the shaft and is form-lockingly
‘secured against rotation in same by means of a rotation
locking member. The rotation locking member can thereby
be formed either by the clampiﬁg bolt extending through

30 the crossbores or by a threaded pin radially screwed
into the cavity wall and'eﬁgaging with its tip a recess
of the clamping body. S

The internal or external thread dan, for example, be
designed as a sharp thread, a trapezoidal thread, a
buttress thread, or a round thread, which can be
optimized in their pitch, their flank angle and the
number of their threads in order to achieve an as
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favorable as possible bulging or expanding effect. A
further improvement in this respect can be achieved by
weakening the hollow shaft in selected points in'the
area of its wall for example through a radial recess.
The recess is thereby advantageously arranged inside of
the cavity preferably near the root of the shaft.
' In order to be able to easily insert the hollow
shaft into the cavity, the hollow shaft is
advantégeously'accessible from outside through a front-

10 face shaft opening. The shaft opening can be closed off
by a shaft lid which for this purpose can be screwed
with an external thread into the internal thread of the
shaft, which internal thread extends to the shaft
oéening, and can be pressed with a flat or conical
annular shoulder against an annular end surface or'a _
conical depression of the shaft. The shaft lid has for
this purpose advantageously an axial”stgpped shoulder
which engages a corresponding axial steﬁﬁed bore of the
shaft. The 1lid of the shaft or the shaft can have a

20 peripheral bulge, the outside diameter of which is
slightly smaller than the diameter of the shaft near the
.root of the shaft and at the same time defines a feed-in
‘groove for the shaft. The cylindrical shaft has for
this purpose advantageously a shaft tip conically
tapering toward the annular end surface, whereas the
outside diameter of the 1id of the shaft or of the shaft
is slightly larger in the area of the peripheral flange
than the diameter of the shaft in the area of the end
surface. |

30 To adjust a definite expanding action it can

' furthermore be advantageous when the external thread of
the clamping body is faced partially or in sections
preferably at its end facing the end surface. The
clamping body can furthermore have at its front-face end
a'forming element for attaching a screwdriver or wrench.
The clamping body can furthermore have at its front-face
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with a corresponding recess in the 1id of the shaft.

A further advanﬁageous development of the invention
provides that the clamping body has an axially through
bore for a cooling medium or a cooling-medium pipe. In
particular it is possible to guide a cooling-medium pipe
through the clamping body and, if desired, through the
clamping bolt, which pipe opens on the one side toward a
bore in the lid of the shaft and on the other side
penetrates into an opening in the cavity base on the
side of the root. The cooling-medium pipe can either be
formed on the lid or can be heid sealingly by same as a
single part. It is furthermore possible to provide the
lid of the shaft for a better sealing on its outside
with an annular recess or tapping, in which engages a
seal with a corresponding profile, which seal is
inserted inside of the ;oupling sleeve.

In order to make the bulging of the cavity wall
easier, the shaft can in addition have at least one wall
slot open toward the crossbore in the cavity wall, which
wall slot can extend from the crossbore parallel or
inclined with respect to the axis of the shaft in
direction of the free shaft end and/or in direction of
the.annular surface and is advantageously closed toward
the free end of the shaft or rather toward the annular
surface. A further improvement of the expanding
behavior can be achieved by the shaft having in its
cavity wall at least two recesses diametrically opposite
one another in pairs and open at the edge toward the

- front-face end, which recess is, if desired, can also be
-utilized for the rotation synchronization.

During the practical use it has, however, been

'proven to be particulafly advantageous when the annular

and end surfaces facing one another have grooves and
projections complementary to one another for the

- form-locking rotation synchronization.
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that the shaft has a cylindrical outer surface and the
coupling sleeve a mating cylindrical recess.

- However, it is basically also possible that the
shaft has a conlcal outer surface converging toward the
free end of the shaft and the coupling sleeve a comple-
mentary conical recess. The conical hollow shaft can
thereby be dimensioned such that during the jointing of
the connection already without the use of force a
contacting of the flat surfaces occurs and that the
radial clamping occurs only with the axial clamping. To

~ release the connection no additional ejector is any

longer needed. It is furthermore possible according to
the invention that the shaft has a double cylindrical
outer surface with a diameter which is smaller on the
front facé, and a diameter which is larger on the side
of the annular surface, and the coupling sleeve has a
complementary double cylindrical recess with a diameter
which is larger on the front face and a diameter, which
is smaller on the back side.

The invention will be discussed in greater detail
hereinafter in connection with some exémplary embodi-
ments schematically illustrated in the drawings, in
which:

Figure la is a vertical cross-sectional view of a
tool part having a hbllow_shaft without a clamping body;

Figure 1b is a cross-sectional view taken along the
line of intersection B-B of Figure la;

Figure 1c is a plan view of the front end of the
hollow shaft; | , ' '

Figure 1d is a cross-sectional view taken along the
line of intersection D-D of Figure 1b; |

Figure 2a is a cross-sectional view of a tool
coupling with a cylindrical hollow shaft and a one-piece

clamping bolt;
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Figure 2b is a cross-sectional view of the tool part
with a hollow shaft with an inserted clamping member in
an illustration corresponding to Figure 1la;’ '

figure 2c is a cross-sectional view taken along the
line of intersection C-C of Figure 2b;

Figure 2d is a side view of the clamping body;

Figure 2e is a plan view of the clamping body in
direction of the arrow E in Figure 2d; '

Figure 2f is a plan view of the clamping body
corresponding to Figure 2e with an inserted clamping
bolt; _ '
Figure 3a is a partially sectioned side view of a
tool cdupling having a cylindrical hollow shaft, a '
one-piece clamping bolt and a threaded clamping body;

Figure 3b is a partially sectioned side view of the
tool part having the hollow shaft, which side view is
rotated at 90° with respect to Figure 3a;

Figures 3c and 3d are partially sedtioned
illustrations of two embodiments of a hollow-shaft lid;

Figures 4a to 4d are illustrations corresponding to
Figures 3a to 3d for an exemplary embodiment of a tool
coupling, which exemplary embodiment is modified with
respect to the shaft 1lid;

Figure 5a is a partially sectioned side view of a
tool coupling having an axially operable tightening bolt
and threaded clamping body; '

Figure Sb shows an exemplary embodiment of a tool
coupling with a tightening bolt screwed into the
threaded clamping body, which exemplary embodiment is
modified with respect to Flgure 5a;

Figures Sc and 54 are partlally longltudlnal and
cross-sectional illustrations of a further modified

‘exemplary embodiment of .a tool coupling with axially

operable tightening bolts supported in tightening
direction with a cone on the threaded clamping body;
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Figure 6 is a partially sectioned side view of a
tool coupling with a two-piece clamping bolt, sliding

wedge and threaded clamping body;

Figure 7a is a cross-sectional view of a tool
coupling with a conical hollow shaft and conical
coupling sleeve;

'Figure 7b is a front view of the tool part with the
conical hollow shaft; : ' '

Figure 7c is a side view of the clamplng body
according to Figure 7a.

The coupling devices illustrated in the drawings are
used for both the releasable coupling of tools to a '

machine spindle (cutting point) and also for the connec-

tion of tool parts among one another (separating point).
The tool couplings_consist essentially of a shaft 12
axially projecting from a first tool part 10, a coupling
sleeve 16 axially pfojecting from a second tool part 14
and a clamping mechanism for pulling the shaft 12 into a
recess 18 in the coupling sleeve 16 and for producing an
end face clamping between an annular surface 20 of the

. first tool part 10, which annular surface surrounds the

shaft 12, and an annular front face 22 of the second
tool part 14. The shaft 12 designed as a hollow shaft
has a cavity 24 open toward a front facing shaft end, in
which cavity is arranged a clamping body 28 part of the.
ciémping mechanism. The clémping body 28 is during the
clamping operétion pressed with a clamping'surface 30
axially against an inclined inner shoulder 26 of the
hollow shaft 12. The wall of the cavity is thereby
designed and dimensioned such that it, when the clamping
body 28 is pressed in axial direction, can radially '
elastically bulge or expand beyond the inclined inner
shoulder 26 and can be pressed against the inner side of
the coupling sleeve 16 within the recess 18.

The clamping body 28, which has a contour elongated
in cross section, is in the exemplary embodiments
illustrated in Figures 1, 2 and 7 during installation



4 In order to -achieve-this the invention suggests that the shaft has a

cavity_.and a cla¥ﬁi§l ody arranged in the cavity, that the cavity is
defined by at |ea

front-face end of m

surface of the cl

eplaeedul der facing inclined toward the
i nst which inner shoul der | ' -
E be axially pressed durinéjﬁﬁ%%gﬁgﬂgﬂﬁbBEEN_
operation, and that the cavity wall is di #nsioned such 't it RERLACED
el astically bulge or expand in radial direction beyond

==

e

guided through the front-face shaft opening 32
correspondingly elongated in its contour into the cavity
24 of the shaft 12 and is positively locked through
rotation at approximately 90° within the cavity 24. The
inner shoulder 26 is thereby formed by two inner cone
sections lying diametrically opposite one another in the
area of the longitudinal side surfaces of the elongated |
- shaft opening 32. On the other hand, the clamping
surface 30 is formed by four bevel-like surface sections
10 which are spaced at an angular distance from one
' ‘another, and which are arranged in the area of the
corners of the part of the clamping body 28 elongated in
cross section, which part faces the inner shoulder 26 of
the cavity.' The surface sections 30 are spaced in pairs
from one another at an angular distance of 30° to 50°
about the axis of the shaft. The sections of the inner
shoulder 26 and of the clamping surface 30, which
sections rest against one another, form cone sections
complementary with one another, which cone sections have
20 with respect to a cross~sectional plane through the
shaft a cone base angle of 30° to 45°. '
The hollow shaft 12 has in the exemplary embodiments
illustrated in Figures 3 to 7 in the area of the cavity
24 an internal thread 70 and the clamping body 28 has an
external thread 72 screwed into the internal thread 70.
The inclined inner shoulder 26 of the hollow shaft and
the clamping surface 30 of the clamping body 28, which
clamping surface rests against the inner shoulder, are
thereby formed by the flanks of the internal or rather
30 external thread 70, 72, which flanks rest against one
' another and face inclined toward the front-face shaft -
end. The clamping body 28 is with its external thread
72 screwed essentially free of tension or loosely into
the internal thread 70 of the hollow shaft 12 and is
locked against rotation by means of a locking member 40
or 74, which will be described in greater detail later
on. The cavity wall 38 is specifically weakened by a
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ecéss 78 provided near cav1ty base 76 so that the

hollow shaft widens during the clamping operation in the
~area of the root of the shaft, thus near the annular

surface 20. The cavity 24 is accessible from outside
through a front-face shaft opening so that the clamping
body 28 can be inserted during installation through this
shaft opening 80 into the cavity 24.

In the exemplary embodiment illustrated in
Figures 3a to 3d, the cavity 24, with the clamping body
28 mounted, is closed off on the front face with a shaft
1id 80 screwed from outside into the internal thread 70,
which shaft lid 80 is pressed during screwing in with
its annular shoulder 82 against an annular end surface
84 of the hollow shaft 12. The shaft 1id 80 has an
annular bulge 86 on the circumference of its annular
shoulder 82, which annular bulge 86 together with the
conically tapering point 88 of the hollow shaft 12
defines a feed-in groove 90 in the area of its rear
flank.

The clamping body 28 has at its front-face end an
axially projecting shoulder 92 which houses a forming
element for a wrench or screwdriver and which in the
mounted state engages a corresponding recess 94 on the
inside of the 1lid 80 of the shaft. The 1id 80 of the

shaft has otherwise a stepped shoulder 96 on the 1n51de,'
whlch stepped shoulder 96 engages a corresponding
stepped bore in the area of the hollow shaft opening 32.

The exemplary embodiment according to Figure 4
differs from the exemplary embodiment according to
Figure'3 in the annular flange 86' defining the feed-in
groove 90 being formed on the hollow shaft_lz and the-
shaft 1id 80, which is screwed with its external thread
into the internal thread 70 of the hollow shaft 12,

resting with a conical annular shoulder 82' against a

conical depression 110 formed at the end of the internal
thread 70. The mentioned differing characteristics have

mainly advantages regarding the production requirement:



cone facing toward the inside of the sleeve and being associated with the
i nner OFTEHSﬁfnﬁ@Bemﬁkmﬂht clanping bolt, and which can be clanmped with the

cl anpi ng bg‘w “ cl anpi ng operation, and that the clanping bolt and
I'ng o

t he hol din an axi al nlsallgnnent effecting during the ¢
operation the shaft into the recess and th ,SH #ps BEEN
pressing of the annular surface and of THe end surface to d %C der
shaft, which sglidin

to guarantee a sliding novenent of the clanplng body wi t hijn the
e 1n ernafngﬂreag 70 can be guided up to the hollow
shaft end; a fitted recess for receiving the stepped
" shoulder 96 is not needed.
As can be seen particularly in Figures 3a and 4a,
~ the clamping body 28 has an axial through bore 100,
'Jthrough which a cooling-medium pipe 106 is placed, which
cooling-medium pipe 106 extends between a center dpening
102 in the 1id and an opening of a cooling-medium
channel 104, which opening is arranged on the side of
10 the cavity base 98. The cooling-medium pipe 106 can be
designed as a separate part or can be fastened or formed
on the inside of the 1id 80 of the shaft (Figure 34,
4d). The 1id 80 of the shaft has on its outside a -
recess 108 annularly surrounding the center opening 102,
into which recess 108 can be introduced a seal with a
corresponding profile, which seal is inserted. 1n51de of

-the coupling sleeve 16.
The hollow shaft 12 'in the exemplary embodiments of
Figures la to 6 has a cylindrical outer surface and the
20 coupling sleeve 16 a corresponding cylindrical recess
' 18, whereas the hollow shaft 12 in the exemplary embodi-
- ment of Figure 7a has a conical outer surface convérging
toward the free end of the shaft and the coupling sleeve
16 has a complementary conical recess 18. In an
exemplary embodiment not illustrated in the drawings and
differing from the above the hollow shaft 12 can also
have a double cylindrical outer surface with a diameter
which is smaller on the front face, and a diameter which
is larger on the side of the annular surface, and the '
30 coupling sleeve 16 can have a complimentary double
cylindrical recess with a diameter, which is larger on
the front face, and a diameter, which is larger on the
back side. ' _ |
In the exemplary embodiments illustrated in
Figures 2, 3, 4 and 7 the clamping mechanism contains a
one-piece clamping bolt. 40 movably arranged in a
crossbore 34 of the clamping body 28 and in crossbores



sufficient for the—clamping—operation- the crossbore in the clanping body
has a smal | er di anet %is%ﬁ%t’ha@ﬁ%n%ﬁﬁ?cﬁpores in the cavity wall. The

crosshores can for the
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36 in the cavity wall 38 and two diametrically opposite
holding screws 42, 44 guided in the internal threads of
the coupling sleeve 16. The clamping bolt engages with
its outer cone an inner cone of the adjacent holding
screw 42 and has at its end opposite the outer cone an
inner cone for receiving an outer cone formed on the
holding screw 44. The crossbore 34 of the clamping body
is moved through the crossbores 36 in the cavity wall 38
into the already mounted clamping body 28. The clamping
bolt 40 is subsegquently mounted and takes on at the same
time the function of the rotation locking member for the

.clamping body 28.

To create the connection between the two tool parts
10, 14, the shaft 12, with the holding screw 44 being
unscrewed, is loosely guided into the recess 18 of the
coupling sleeve 16. During the subsequent screwing-of
the holding screw 44 into the associated internal

' thréad, the holding screw 44 and the clamping bolt 40

first come into contact in the area of the cone surfaces
facing one another. During the further course of the
clamping operation the clamping bolt 40 is moved with
its outer cone 34 until it contacts the holding screw 42
into its inner cone. The actual clamping operation
starts in this state: The clamping forces introduced
through the holding sérews 42, 44 are first converted
through the conical contact surfaces based on the
existing axial misalignmént-into an axial force pressing
the clamping body 28 with its clamping surface 30
(external thread 72) against the inner shoulder 26
(internal thread 70). With this the shaft 12 of the *~
tool part 10 is pulled into the recess 18 of the
caoupling sleeve 16 until the annular surface 20 éontacts
the end surface 22. Upén a further tighteninq of the
hoLging screw 44, an end face clamping between the
anﬁular surface 22 and the end surface 24 occurs.
Furthermore by suitably dimensioning the éavity wall 38
an elastic bulging or expanding of the cavity wall 38



enmbodi rrent of _the invention that the clanping bolt has two cl anpi ng-bolt
parts which are dlanetrlcally opposite to one 5 another in the crossbore

t he clanplng1E§ e&#ﬁBewﬁcﬂﬁwdhrough the crosshores in the rav'f"~w%5rw
and an axially rm wedge which is arranged B HYSESHEE'héiAS BEEN
cl anpi ng- bol t par I ng medgelgxiends axially REPLACED [

occurs through the axially acting clamping body 28
through the inner shoulder 26 or rather the internal
thread 70, which cavity wall 38, bridging the tolerance
of fit, is pressed against the inside of the coupling
sleeve 16 in the area of the recess 18. |

To reinforce this effect; the hollow shaft 12 has in
the exemplary embodiment illustrated in Figures 1 and 2,

a total of four wall slots 54, 56, which lie diametri-
_ cally opposite one another in pairs and are open toward
10 the crossbores 36 in the cavity wall 38. The wall slots
54, 56 extend parallel to the shaft axis in direction of
the free shaft end or rather in direction of the annular
surface and are closed toward the free shaft end or
' rather toward the annular surface.

For a further improvement in this respect, the
hollow shaft 12 (Figure 7) can have two diametrically
opposite recesses 58 which are open from their edge
toward the front-face end in the cavity wall 38, which
recesses 58, with a suitable design of the coupling

20 sleeve 16, can also be used for the form-locking
rotation synchronlzatlon. |

The exemplary embodlment designed as a splndle
coupling and shown in Figure 6 differs from the
exemplary embodiment according to Figures 3 and 4 in the
clamping bolt 40 being divided into two parts 40', 40",
which are diametrically opposite in the crossbore 34 of
the clamping'body 28 and in the crossbores 36 of the
cavity wall 38, and in the clamping operation béing
releasable through a sliding wedge 62 acting against

30 inner wedge surfaces 59 of the clamping bolt parts 40',
40" and axially movable through a tightening bolt 60
within the clamping body 28. The holding screws, which
are not illustrated and which have an inner coﬁe, are
there advantageously screwed from inside of the recess
18 into the internal thread of the coupling sleeve 16
and form a receiving means for the outer cones 46 of the
clamping bolt parts 40', 40". The clamping operation



through'the clanping—bedy—and—with a tightening bolt through a front-face
shaf t 0penin9,1§ﬁg whi: G L. aShiSeii t h wedge surfaces against conpl ementary
il

wedge surfaces -bolt parts. Another nDdifieE so!utipn m@th
EEREER | || IR o o
and projecting axially beyond said cl anpi 8 body, which ti ghtenmﬁBLAﬁﬂﬂ: can .
be engaged by a pulling-in device arranged on the side of € nachli ne and
can be pU||edf¥Q&¥€§/in a force transfer onto the tool parts 10, 14,
which are to be connected with one another, which force
transfer corresponds to Figures 2, 3, 4 and 7, so that
reference can be made to the above discussions regarding
this. ' |
Figures S5a to 5d show three further tool couplings
designed as a spindle coupling, which tool couplings are
simplified with respect to the clamping mechanism
compared with the exemplary embodiment accofding to
10 Figure 6 by not requiring the use of a clamping bolt 40..
The tightehing bolt 60 projecting beyond the front-face
shaft opening .32 is here rigidly connected to the
clamping body 28 (Figure 5a), screwed to same (Figure
S5b) or wedged (Figures S5c and 5d). As a lock against
rotation for the clamping body 28, which is loosely _
screwed with its external thread 72 into the internal
thread 70 of the hollow shaft 12, there is provided a
threaded pin 74, 74' radially (Figures 5a and S5b) or
- axially (Figures 5c and 5d) extending into a recess of
20 the clamping body 28. The clamping body 28 is pulled
during the clamping operation with its external thread
72 axially through the tightening bolt 60 against the
outwardly facing inclined flank 26 of the internal
thread 70 and both an end face élamping between the
annular surface 20 and the end surface 22 and also a
radial clamping through the hollow shaft 12 bulging or
expanding during the clamping operation with the
coupling sleeve 16 is.achieved.
In the exemplary embodiment illustrated in
30 Figures 5c and 5d the tightening bolt 60 engages with an
outer cone 61 a conical recess 29 of the clamping body
28. The clamping body 28 can for this purpose be one
pieée, can be partially axially parallel slotted or, as
shown in Figure 5d, can be divided into several segments
‘connected with one another through a not illustrated
expanding ring in order to be able to be expanded




i nt.o tHe recei ving sleeve. The tightening bolt can thereby be screwed to
the clanmping body in the front face or can have a wedge or cone supported
in a conical recess of the clanping body. The clanping body can for this
purpose be designed in one piece, can be partially axially parallel—stette
or segnent-like of many parts in order tq be able to be e<mﬁﬁﬂSHHHUHA§dEEN
tightening of the tightening bolt. The cﬂéhplng body can be hel ReRLAGED her

W th a snap ring inthe case of a segment-like design. A ksther—preferted
enbodi ment (ﬁpreférggfytiRntﬂéOVigfﬁlty of the root of the shaft 12
during tightening of the tightening bolt 60.

In conclusion the following is to be said: The
invention relates to a device for connecting two tool
parts to a shaft 12 projecting from the first tool part
10 and an annular surface 20 surrounding the shaft 12 at
its root and with a coupling sleeve 16 projecting from
the second tool part 14 having a recess 18 for receiving
the shaft 12, and an end surface 22 which can be pressed

10 against the annular surface 20 during the clamping
operation. In order to achieve aside from the end face
clamplng also a self-centerlng radial clamping of the

. shaft 12 within the coupllng sleeve 16, the shaft 12 has
a cavity 24 ax1ally open toward the front-face end of
the shaft and a clamping body 28 axially movably
arranged in the cavity 24. The clamping body 20 is
loosely screwed with an external thread 72 into an
internal thread 70 of the hollow shaft and is locked
against rotation. The cavity wall 38 is dimensioned

20 such that it can elastically bulge or expand in radial
direction beyond the thread flanks 26, 30 which are
inclined toward the shaft opening 32 and can be pressed
against the inside of the coupling sleeve 16 when the
clamping body 28 is pressed in axial direction.

This Sheet Has Been Replaced
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that the clanpi ng body having an el ongated contour in cross section can be

i ntroduced info the cavity fhrough the front- end shaft opening

cor r espondi ngl yrhRlisheecsads BekniRépiice® cont our and can be positively | ocked
within the cavit at approximately 90[err]. According to a
further advant'aggumumumumﬂnt of the invention, the inper.shoulder—is—-
formed by at |ea one secti-onsg which are spaf@HISaSHEET &A§uB&aN
di stance from one another and converge toward the front-ffce enRERACEDE

cavity. It is thereby particularly advantageous when the
Patent Claims

1. A device for connecting two tool parts with a
shaft (12) projectinq from a first tool part (10) and an
annular surface (20) surrounding the shaft (12) at its
root and with a coupllng sleeve (16) projecting from the
second tool part (14) having a recess (18) for rece1v1ng
the shaft (12) and an end surface (22) which can be |
pressed against the annular sﬁrface (20) during a
clamping operation, characterized in that the shaft (12)
has a cavity (24) and a clamping body (28) arranged in

10 the cavity, that the cavity (24) is defined by at least
one - inner shoulder (26) facing inclined toward the
" front-face end of the shéft, against which inner
-shoulder a clamping surface (30) of the clamping body
(28) can be axially pressed during the clamping opera-
tion, and that the cavity wall (38) is dimensioned such
that it can elastically bulge or expand in radial direc-
tion ) ,  and can be
pressed against the inside of the coupling sleeve (16)
when the clamping body (28) is pressed in axial

20 direction by means of the inclined inner shoulder (26).

2. The device according to Claim 1, characterized
in that the clamping body (28) and the cavity wall (38)
have crossbores (34, 26), which are aligned with one
another, that one-part. or multipart clamping bolts (40),
which have an inner or outer cone (50, 46) at their
ends, are movably arranged in crossbores (34, 26), that
the coupling sleeve (16) has twd holding screws (42,
44), which are guided in diametrically opposite internal
threads, which have an outer or inner cone facing toward
10 the inside of the sleeve and being associated with the
inner or outer cone (50, 46) of the clamping bolt (40),
and which can be clamped wiﬁh the clamping bolt (40)
dﬁring the clamping opératioh,'and that the clémping
bolt (40) and the holding. screws (42, 44) havé an axial

* [+ L M S *




I nner shoul der—s—forpmed by two _jinner-cone sections which are dianetrically
opposite one anqther in the area of the longitudinal side surfaces of the

cl anpi ng body is

el ongat ed shaft Chices Replacedt her hand, the cl anping surface of the
whi ch are spaced &
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ndistance féfn1one anot her.
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misalignment effecting during the'clamping operation the
pulling of the shaft (12) into the recess (18) and the
reciprocal pressing togethér of the annular surface (20)
and of the end surface (22).

3. The device according to Claim 2, characterized
in that the crossbore (34) in the clamping body has a
smaller diameter than the crossbores in the cavity wall

(36).

4. The device according to Claim 2 or 3,
characterized in that the clamping bolt (40) has two
clamping-bolt parts (40', 40"), which are diametrically
opposite to one another in the crossbore (34) of the
clamping body (28) and extend through the crossbores
(36) in the cavity wall (38), and an axially movable
sliding wedge (62); which is arranged between the
clamping-~bolt parts, which extends axially through the
clamping body (28) and with a tightening bolt (60)
through a front-face shaft opening (32), and which rests
with w&dge surfaces (59)'against complementary wedge

surfaces of the clamping bolt parts (40', 40%).

5. The device according to Claim 1, characterized

'in that the clamping body (28) carries a tightening bolt
' (60) extending through a front-face shaft opening (32)

and projecting axially beyond said clamping body, is
preferably screwed to same or is expandably wedged with
same in tightening direction preferably near the root of
the shaft.

6. The device according to Claim 5,_characterized
in that the tightening bolt (60) engages with an outer
cone (61) a conical recéss (29) of the preferably '
axially parallel slotted or segment-like divided
clamping body (28), which recess converges in clamping

T

direction.



The surface sections are preferably conically convexly curved in adaptation
to the inner-cone sections, however, they can al so be curved spherically or

cylindrically. Th egUh$h€% i s advant ageously fornmed by four _
bevel -1i ke surface ap an angul ar di stance from one anot her,

whi ch surface secti d in the area of the cor N
of the cl anpi ng body eIongated |n cross- segtion, which part ﬁfggggﬁ
.shoul - der of the cavity. The surface sections are thereby ladvan ﬁ usly

arranged in pairs at an angul ar distance of 30 to 50
7. The device according to one of the Claims 1 to

6, characterized in that the inner shoulder (26) is
formed by at least two inner-cone sections, which are
spaced at an angular distance from one another and
converge toward the front-face end of the cavity.

8. The device according to Claim 7, characterized
in that the inner shoulder (26) is formed by two
inner-cone sections, which are diametrically opposite
one another in the area of the longitudinal side
-surfaces of the elongated shaft opening (32).

9. The device according to one of the Claims 1 to
'8, characterized in that the clamping surface (30) of
the clamping body (28) is divided into several surface
sections, which are spaced at an angular distance from

one another.

10. The device according to Claim 9, characterized
in that the surface sections of the clamping surface '
(30) are curved conically, spherically or cylindrically
convexly.

11. The device according to one of the Claims 4 to
10, characterized in that the clamping surface (30) is
formed by four bevel-like surface sections spaced at an
angular distance from one another, which surface
sections are arranged in the area of the corners of the
part of the clamping body (28) elongated in cross
section, which part faces the inner shoulder (26) of the
cavity. ”

12. The device according to one of the Claims 2 to
11, characterized in that the crossbore (34) is aligned
transversely to the longitudinal side surfaces of the
clampihg body (28) elongatéd in cross section.

| AN R R




abeut the shaft axis—fromrone another. The crossbore is inthis case
~aligned preferably fhaisy ahsmyreplatdd respect to the longitudinal side

surfaces of the cl anpj ated in cross section. The sections Qf
t he i nner shoul der g}ﬂlﬂ&
one another, formco

i ng surface, which secti AGEAS N
which with respect to a cross-sectional’p?
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ne through the shaft hBRERLACED
advant ageously a base angle of 30[err] to 45[err]. A preferretgemnbodiment
of the invention pROVi 4f% i dd'@ccording to one of the cClaims 1 to
12, characterized in that the sections of the inner
shoulder (26), which sections rest against one another,

-and of the clamping surface (30) form cone sections,
which are complementary to one another.

14. The device according to Claim 13, characterized
in that the conical sections (26, 30) have a cone base
angle of 30° to 45° with respect to a cross-sectional
plane through the shaft (12).

15. The device according to one of the Claims 8 to
14, characterized in that the surface sections of the
clamping surface (30) are spaced in pairs at an angular
distance of 30° to 50° about the shaft axis from one

another.

16. The device according to one of the Claims 1 to
6, characterized in that the shaft (12) has an internal
thread (70) in the area of the cavity (24) and the
clamping body (28) an external thread (72) screwed into
the internal thread (70) of the shaft, and that the
inner shoulder (26) of the shaft (12) and the clamping
surface (30) of the clamping bddy (28), which clamping
- surface rests-égainst the inner shoulder, are formed by
flanks of the internal or rather externa; thread (70,
10 72), which flanks rest against one another ahd face
inclined toward the front-face end of the shaft.

17. The device according to Claim 16, characterized
in that the clamping body (28) is screwed with its
external thread (72) essentially tension-free or loosely
into the internal thread (70) of the shaft (12) and is
form-lockingly secured against rotation in same by means
of a rotation locking member (40, 74, 74'). '
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hol | ow shaft.

in that the rotation locking member is formed by the
clamping bolt (40) extending through the crossbores (34,
26) . '

19. The device according to Claim 17, characterized
in that the rotation locking member is formed by a
threaded pin (74), which is-screwed essentially radially
into the cavity wall (38) and engages with its tip a
recess of the clamping body (28).

20. The device according to one of the Claims 16 to
19, characterized in that the internal thread (70)
and/or the external thread (72) are designed as a sharp
thread, a trapezoidal ﬁhread, a buttress thread, or
round thread.

21. The device according to one of the Claims 1 to
20, characterized in that the shaft (12) has at least

.one radial recess or surface (78) forming a wall

weakening.

22. The device according to Claim 21, characterized
in that the recess (78) is arranged inside of the
cavity. '

23. The device according to Claim 21 or 22,
characterized in that the recess (78) is a:ranged near
the root of the shaft.

24. The device according to one of the Claims 21 to
23, characterized in that the recess (78) . is arranged in
the area of the 1nternal thread (70).

25. The device aecordinq to one of the Claims 1 to
24, characterized in that the cavity (24) is accessible
from outside through a front-face shaft opening (32).

* [ L M S *




The’ clahplng body wih 1TsS external thread is screwed advant ageously
essentlahmﬁsh@ﬂsaQﬁmn&ggm@r | oosely into the internal thread of the shaft

and is for cured agai nst rotation in sanme by neans of a

rotation | m&ﬂlﬂéﬂ The rotation | ocking nenber can t hereby—be—forred
ei t her by ol t extending through the crossbores JHﬁbﬁHEET HAS BEEN
threaded pin radially screwed into the = 25 - REPLACED

26. The device according to Claim 25, characterized
in that the shaft opening (32) is closed off by a shaft
lid (80).

27. The device according to CIaim'zs,_characterized
in that the internal thread (70) of the shaft (12)

- extends into the vicinity of the shaft opening and that
the shaft 1id (80) is screwed with an external thread
(72) into the internal thread (70) and is pressed with a
flat or conical annular shoulder (82, 82') against an
annular end surface (84) or conical depfession (110) of
the shaft (12).

28. The device according to Claim 26 or 27,
characterized in that the lid (80) of the shaft engages
with an axial étepped shoulder (96) a corresponding
stepped bore of the shaft (12).

29. The device according to one of the Claims 26 to
28, characterized in that the lid (80) of the shaft or
the shaft (12) is defined by a peripheral bulge (86,
86'), the outside diameter of which is slightly less
than the diameter of the shaft near the root of the
shaft.

30. The device according to one of the Claims 26 to
29, characterized in that the shaft (12) has a shaft
section (88), which tapers conically toward the end
sutface (84, 10}, and that the outside diameter of the
1id (80) of the shaft or of the shaft (12) is larger in
- the area of the peripheral flange (86) than the diameter
of the shaft in the area of the end surface (84).

31. The device according to one of the Claims 16 to
30, characterized in that the external thread (72) of
the clamping body (28) is faced partially or in

AN




7 caviﬁy wal | and-eﬁgagrﬁg—mrfﬁrffs—f1p a recess of the clanping body. The

internal or external g&g[ regexanpl e, be designed as a sharp

thread, a trapezoida ress thread, or a round thread, which

can be optimzed in t ir flank angle and t he nuife
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expandi ng effect. A further |nprovenent“i%ﬁtﬁis respect can be achléﬂﬂécév .

weakeni ng the hollow shaft in sel ected
32. .The device according to Claim 31, characterized
in that the external thread (72) of the clamping body
(28) is faced at its end facing the end surface of the
shaft. '

33. The device acqording to one of the Claims 16 to
32, characterized in that the clamping body (28) has at
its front-face end a forming element (92) for attaching
a screwdriver or wrench.

34. The device according to one of the Claims 26 to
33, characterized in that the clamping body (28) has at
its front-face end an axially projecting shoulder (92)
for the engagement with a corresponding recess (94) of
the lid (80) of the shaft.

35. The device according to one of the Claims 1 to
34, characterized in that the clamping body (28) has an
axially through cooling-medium or cooling-medium-pipe
bore (98). |

36. The device according to Claim 35, éharacterized
by a cobling—medium-pipe (106) extending between a
preferably center opening (102) in the lid (80) of the
shaft and an opening (104) in the cavity base (76) on
the side of the root and'exﬁending through an axial bore
(98) in the clamping body and, if desired, a transverse
recess in the clamping bolt (40).

37. The device according to Claim 36, characterized
in that the cooling-medium pipe (106) is fastened to,
preferably formed on the lid (80) of the shaft.

38. The device according to Claim 36 or 37,

characterized in that the cooling-medium pipe (106) is
sealingly clamped between the 1id (80) of the shaft and

the cavity base (76) on the side of the root.
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points'in for exanple through a radial recess. The
recess ist tggMﬁgﬁ ﬁamsly arranged inside of the cavity preferably

nﬁa][tthe roo':1 m NEWMI n order to be able to easily insert the hol | ow
shaft intot ol ow shaft is advantageously ac T
out si de throui shaft opening. The shaft open- cﬁag ﬁﬁgnBEEN

closed of f by a shaft |id which for this2purpose can be screwed. thERL%GED

external thread into the internal thread of the shaft, which interna

thread extends to the shaft opening, and can be pre
coni cal annul ar SRoul §&e d ev1%e acgcordlng to ong gsﬁge\,\é{;u?sf.l,gttgr

38, characterized in that the 1lid (80) of the shaft has
a recess (108), which annularly surrounds from the

outside the center opening (102).

40. The device according to one of the Claims 1 to
39, characterized in that the shaft (12) has at least
one wall slot (54, 56) open toward the crossbore (36) in
the cavity wall (38). '

41. The device according to Claim 40, characterized
in that the wall slot (54) extends from the crossbore
(36) parallel or inclined with respect to the axis of
the shéft in direction of the free shaft end and is

- closed toward the free shaft end.

42. The device according to Claim 40 or 41,
characterized in that the wall slot (56) extends from
the crossbore (36) parallel or . inclined with respect to
the axis of the shaft in direction of the annular
surface (20) and is closed toward the annular surface.

43. The device according to one of the Claims 1 to
42, characterized. in that the shaft (12) has in its |
cavity wall (38) at least two recesses (58), which are
diametrically opposite one another in pairs and are open
at the edge toward the front-face end.

44. The device according to one of the Claims 1 to
43, characterized in that the annular and end surfaces
(20, 22), which face one another, have grooves and
projections complementary to one another for the
form-locking rotation synchronization.

T



agai nst an annular_end surface or a conical depression of the shaft. The

shaft lid has for this purpose advantageously an axi al stepped shoul der

whi ch "'engages a cﬁmsﬁmﬁﬁudkagh@huﬂl stepped bore of the shaft. The lid of

the shaft or the s peri pheral bul ge, the outpite—iaret £
i ﬂn" [ﬁlﬁu e dianeter of the shaft nea ngh@ﬁﬁoﬁ%f@ém

which is slightly
the shaft and at the sane tine defines a §ged-in groove for] t he RERELAGEDThe

cylindrical shaft has for this purpose advan- tageously a shaft ti1p
conically tapering toward the annular end surface, whereas the outside
di ameter of the |ug.of ThBedevice according to one of the Claims 1 to

44, characterized in that the shaft (12) has a
cylindrical outer surface and the coupling sleeve (16) a
complementary cylindrical recess (18).

46. The device according to one of the Claims 1 to
45, characterized in that the shaft (12) has a conical
outer surface converging toward the free end df the
‘shaft and the coﬁpling sleeve (16) a complementary

conical recess.

47. The device according to one of the Claims 1 to

44, chargcterized in that the shaft (12) has a double
éylindrical outer surface with a diameter which is
smaller on the front face, and a diameter which is
larger on the side of the annular surface, and the
coupling sleeve (16) has a complementary double
cylindrical recess with a diameter which is larger on
the front face and a diameter which is smaller on the

back side.
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shaft or of the shaft is slightly Iarger i.n_the area of the peri phera
flange than the dianeter of the shaft in "the ‘area of the end surface.. To
adj ust a definite expanding action it can furthernore be advantageous when
the external thread of the clanping body is faced partially or in sections
preferably at its end facing the end surface. The cl anpi ng body can
furthernore have at its front-face end a formng elenent for attaching a
screw driver or wench. The clanpi ng body can furthernore have

THIS SHEET HAS BEEN
- REPLACED

-
This Sheet Has Been Rep

i N

A TOOL COUPLING WITH A RADIALLY ELASTICALLY
EXPANDABLE COUPLING SLEEVE
AND A SHAFT WITH A CLAMPING BODY

. ABSTRACT OF THE DISCLOSURE
A device for linking two tool parts has a prOJectlng
shaft (12) on the first tool part (10), as well as an. .
annular surface (20) that surrounds the shaft (12) at
its root, and a projecting coupling sleeve (16) on the
secoﬁd tool part (14) that has a cavity (18) for '
receiving the shaft (12) and a front face (22) that can
be pressed against the annular surface (20) during
clamping. In order to achieve, besides end face
10 clamping, also a self-centering radial clamping of the
shaft (12) within the coupling sleeve (16), the shaft
- (12) has a cavity (24) axially open towards the front
face end of the_shaft and a clamping body (28) axially
movable within the cavity (24). The clamping body (20)
is loosely screwed with an outer thread (72) in an inner
thread (70) of the hollow shaft and secured against
rotation. The wall (38) of the cavity is sized so that
it can elastically bulge or expand in fhe radial
direction over the slanted flanks (26, 30) of the thread
20 and be pressed against the inner side of the coupling
sleeve (16) when the clamplng body (28) is pressed in
the axial direction.



o 93/10 /027
8 at..i'ts f(?ont ?ace end an axially projecting shoul der for trrecréﬁg%grreon‘t

with a corresponding recess in the lid of the shaft A further advantageous
devel opment of the invention provides that the clanping body has an axially

t hrough bore for a cooling nediumor a cooling-nmedi um pipe. |n_particu=—|\a¢—
it is possible to guide a cooling-medium pipe through the [THis SHEET HAS BEEN

REPLACGED
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cl anpirng Y87/ W4® it desired, through the clanping bolt, whi BRT/EP2/®I8hs
on the one side toward a bore in the |id of the shaft and on the other side
penetrates into an opening in the cavity base on the side 00t

t-he—+o e
cool i ng- medi um pi pe can either be formed on,the lid or can pEHSeSHEET HAS BEEN

sealingly by sane as a single part. It is Fﬂ?t hernor e possijl e t REPLAGEDIe

the lid of the shaft for a better seal®@ng ofQitd2oubsi déllwi TH amammot-=
recess or tapping, in which engages a‘seal wth/a orr/dqu@@i ng profile,
which seal is inserted inside of the coupling sleele. / |
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I n order Y8 %23 he bul ging of the cavity wall easier, the sPEFAERIZMOZ7AI
addition have at |east one wall slot open toward the crossbore in the
cavity wall, which wall slot can extend fromthe crossbore parallel or
inclined with respect to the axis of the shaft in direction of the free
shaft end and/or in direction of the annular surface and i ;
closed toward the free end of the shaft or rather toward thdHI$SHEBT HAS BEEN
surface. A further inprovement of the expanding behavior can be RHﬂA@EBd by

the shaft having in its cavity wall at I?ast two recesses drametrreatty
opposite one another in pairs and
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open, at WOPHI30t oward the front-face end, which recess is, PCY/RER2(2 2Q!
can also be utilized for the rotation synchronl za- tion. Durlng t he

practical use it has, however, been proven to be particul arly advantageous
when the annul ar and end surfaces facing one anot her have grooves and
proj ections conplenentary to.one another for the forml ockirg—+etatien

synchroni zation. A preferred enbodi nent of the invention prﬁgllstHE'&ThHQStBEéN
shaft has a cylindrical outer surface amgllx he coupling sleeve REPLAGED
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a mati'ng ¥QPHIPP%al recess.

that the shaft has a coni cal

of the shaft and the coupling sl eeve a conplenentary coni cal

9 However,

it

i s basically al RCIEES2A0R201
outer surface converging toward the free end

recess. The

coni cal holl ow shaft can thereby be di mensi oned such that during the
j ointing of the connection alread -8
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_ WO 93/10930 L P92/p270
wi.thout the use of force a contacting of the flat surfaces ocggpg:and)tght

the radial clanping occurs only with the axial clanping. To rel ease the
connection no additional ejector is any |longer needed. It is furthernore

possi bl e according to the invention that the shaft has a ' YO Oy
{118 SHEEL RS, BEEN

outer surface with a dianeter which is smaller on the fron
di aneter which is larger on the side of thf3zannul ar surfade, anBEPEACED

coupling sleeve has a conple- nentary do e cylindggal recess with a
di anmeter which is larger on the front fa&é¥ and a disraneter, which is smaller
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t he back VP 8&/198% EF DESCRI PTI ON OF THE DRAW NGS The i nvent i SiFFFP298701

di scussed in greater detai
enbodi ments schematically illustrated in the draw ngs,
a vertical cross-sectional view of a tool

herein- after in connection with sone exenplary
in wh
part having a holl

Leh

T SHEET HAS BEEN

W thout a clanping body; FIG Ib is a cross-sectional viewtagken aﬂﬂﬂgﬁﬁhe

line of intersection |-1
end of the holl ow shaft;

of F'%:L}a FIG 1c is a plan view of—the Tront
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WO 93/10930 . .
FI.G 1d |§Ua Cross- sectlonal vi ew taken along the line of
of FIG 1b; FIG 2a is a cross-sectional view of a tool coup
cylindrical hollow shaft and a one-piece clanping bolt; FIG

{r

cross-sectional view of the tool part with a hollow shaft wi

PCT/EP92/02701

intersection |-1 -

|ng wth a

“pEEN
e SHEEU@& |

in an illustration corresponding to FIG 1a;
I ntersection

cl anpi ng menber
cross-sectional view taken along the |ine of
FIG 2d is a side view of the clanping body;
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10 AG 28PPA%%n view of the clanping body in direction ofPEHEPIR4SHE

in FIG 2d; FIG 2f is a plan view of the clanping body corresponding to
FIG 2e with an inserted clanping bolt; FIG 3a is a partially sectioned
side view of a tool coupling having a cylindrical hollow shaft, IO SHEERS$AS BE]

REPLACED
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Fig. 5a
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WO 93/10930
clanpi'ng bol't an

sectioned side view of the tool

part having the holl ow shaft,

a‘threaded clanping body; FIG 3b is a partP&F{§Fo2/02701
whi ch si de
viewis rotated at 90[err] with respect to FIG 3a; FIGS. 3¢ _and.l3d are

partially sectioned illustrations of two enbodi nents of a

T
FIGS. 4a to 4d are illustrations corresponding to FIGS. Sa:fo 3d WEPLA@ED

exenpl ary enbodi nent of a tool

nodified with respect to the shaft

12
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coupling, which exenplary enbeg+#etrt
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FI.G' 5a | YQOHAP?3I%I 1y sectioned side view of a tool couplingPEIVERIR/4A701
axially operable tightening bolt and threaded cl anpi ng body; FIG 5b shows

an exenpl ary enbodi nent of a tool coupling with a tightening bolt screwed

into the threaded cl anpi ng body, which exenplary enbodi nment i
with respect to FIG 5a; FIGS. 5c and 5d are partially IongiijggggrkgﬁgAsfﬁEN
her RERVALER e

cross- sectional taken along line IV-1V iI”ustrations of af
exenpl ary enbodi nent of a tool coupling
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axi al | y operagt‘?(e t’?ghtem ng bolts supported in tightening d| r epiiy /gf‘lo"i‘
cone on the threaded clanping body; FIG 6 is a partially sectlon
view of a tool coupling with a two-piece clanpi ng bolt, sli di ng wedge and

A teaal

t hreaded cl anpi ng body; FIG 7a is a cross-sectional view of ra—te6l—
coupling with a conical hollow shaft and conical coupling sl p&il§ SHEEE HA§ BEEN

is a front view of the tool part with the conical hollow shaft; FIREPLACED s
a side view of the clanping body accordi ngl,lt}(?3
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FIG* 7a. WO9IB110930G. 8 is a cross-sectional view of a tool CoupLirnePor/01voa
hol | ow shaft having a double cylindrical outer surface and a coupling
sl eeve having a conpl enmentary doubl e-cylindrical recess. DETAILED

DESCRI PTI ON

‘3}"3 Q THIS SHEET HAS BEEN
- - REPLAGED
Q
m\ "'—_'ﬁ’_"“-r (\D?
N ~ ) } u
P ! ~
I I 1 ,

is Sheet Has Been Replaced

T




\ W"U-&J“A(

The coupling devices illustrated in the drawings are used for both the

rel easabl e coupling of tools to a machine spindle (cutting point) and al so
for the connection of t e anot her (separating point). The
t ool couplings consi st , -3 ghaf substitutealheet pr28 Atiguse 11998 a
first tool part 10, a do axially projecting froma second
tool part 14 and a cl anpi pulling the shaft 12 into a
recess 18 in the coupl|no sl eeve 16 ang flor producing an end face cl anpi ng

rdt tool part 10, which

ABSTRACT OF THE DISCLOSURE

{)

A TOOL COUPLING WITH A RADIALLY ELASTICALLY
ZXPANDABLE COUPLING SLEEVE
AND A SHAFT WITH A CLAMPING BODY

: . : A dev;ce ‘for linking two tool parts has a pro;ectznc
' shaft (12) on the first tool part (10), as well as an
annular surface (20) that surrcunds the shaft (1;) at
its roct, and a projecting coupling sleeve (16). on the
second tool part (14) that has a cavity (18) for
receiving the shaft (12) and a front face (22) that can
be pressed against the annular surface (20) during
clamping. In order to achievé, besides end face
clamping, alsc a self-centering radial clamping of the
shaft (12) within the coupling sleeve (16), the shaft
(12) has a cavity (2¢) axially open towards the front
face-end of the shaft and a clamping body (28) axially.-
.movable within the cavity (24). The clamping body (20)
is loosely screwed with an outer thread (72) in an inner
thread (70) of the ﬁdllow shaft and secured aqainst -
rotation. The wall (38) of the cavity is sized so that
it can elasticaily bulge or expand in the radial
direction over the slanted flanks (26, 30) of the thread
and be pressed against the inner side of the coupling
sleeve (16) when the clamping body (28) is pressed in
the axial direction.

(Figure 3a)
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g oty

arnul ar surface g t 12, and iun-a,n.n.u.l.ar frant face 22 of the
second t ool and 5A il I}t BHEER HASOBEEN 111 and a
groove stone 112f c engagi ng qne angEth((;EDo the eby | ock the
two {ool parts i . At i on. The straft—%2—destgred—as a hol | ow
shaft has a- cavi d |a front fasubgtifiteflsheand 23 mMughisth 996ty
is arranged a cl ' of the clanping nechanism The clanping

gt 23 0
body 28 i-s during the cl aerI ng opgrati on’J%essed with a clanping surface 30
shoul d 26 of the hollow
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shaft 12. The wall of the cavity is thereby desT"@ﬁe%ll"EfﬂdH ijoned such

that *i't, when the clanping body 28 is pressed §n axiRH ct| , can
radi al'ly el ast CREPMCEMEQP SHEEPX and beyond the™l ner i ned i nner shoul der 26
and can be presset—agathst—t i hner side of the coupling sleeve 16 within

the recess 18. | The i& bo:ly 28, whi ch h&ubstitutet sheetel 28 fargubti 1986 oss
section, is injth m% bpdi nent s |?{Iustrated in FIGS. 1, 2 and 7
during install ftlaon guided thrpupgh th froz fa%e shaft opening 32
correspondingly elongated in its 1
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centour into the cavity 24 of the shaft 12 and is pesitively lacked through
rotafion at approxi t he 12 cavit yTHIS SHBET HA§eBEEMhpul der

26 is-thereby for dRE?LA@EMENTnSHEETO e sections lying di oRER|ACER! |y
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ti~ons have with respect to a cross-sectional plane thraugh—ih %(ﬁr:m one
base angl e df L&EEM : ﬁé@ r]. The hollow shaft 12 t‘[atBSﬁ\"ﬂET'l
enbodi nent s }i I1-USEY E‘y § I6S. 3 to 7 in the area of|f the QEPLAGED?

i nternal thrjegd 70 and the 4l gnpi ng body 28 has an extlermat—Thr ead 72
screwed intd tihe2ihAUGMIPSt hr dad 70. The i nciSubstitutensheedro2d deugurd 1996 he
hol | ow shaft] gnd t he cl anpi g SUH ace 30 of the clanping body 28, which
a S
;

—

cl anpi ng surjf acCe rests agal 8 i nner shoul der, are t hereby fornmed by
the flanks af__the internal orjrather external thread 70, 72, which
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is accessible from outsj hrough a front-face shafltrinpesiers §AS iBref {t he
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one-pi ece clanping bolt 40 novably arranged in a crossbore 34 of the
clamplng body 28 g ; 6 in the cavity wall 38 and two
dlaﬁetrlcally oppﬁsaﬁﬂﬂWEQEﬁﬁ #k@feAB 42, 44 guided in the internal threads
oft the coupling sleg¢ve 16. The clhnpi ng bolt engSubstitute sheet- Juigly 998 an
i nner cone of thejaflj @2ryuUIhqygh np pcrew 42 and has at its end opposite the
outer cone an inngrjcone for recejving an outer cone forned on the hol ding

screw 44. The cropsbore—3z—of~ttre c] anpi ng body is noved through the

crossbores 36 in fhe cavity wall 38 into the already nounted clanpi ng body
28.

TOOL COUPLING WITH A RADIALLY
ELASTICALLY EXPANDABLE COUPLING
|SLEEVE AND A SHAFT WITH A CLAMPING
BODY

FIELD OF THE INVENTION

The invention relates to a device for connecting two tool
parts to a shaft projecting from a first tool part and an annular
surface surrounding the shaft at its root and with a coupling
sleeve projecting from a second tool part having a recess for
receiving the shaft and an end surface, which can be pressed
against the annular surface, which coupling sleeve as vari-

 ous means for assisting connection

The coupling device of the invention is dcs:gnated for
‘both the releasable coupling of tools to a machine spindle
(cutting point) and also the connecting of tool parts among
one anothcr (separating point). The term “tool parts” will
refer to those structural parts which have either a shaft with
an annular flange or a coupling sleeve with a recess and end
surface, thus in particular tool heads, extending and reducing = -
pieces, adjusting heads, spindle attachment flanges and
machine spindles.

BACKGROUND OF THE INVENTION .

Coupling devices of this type are known (WO 91/03347),
in which a one-part or multipart clamping bolt is movably
arranged in a crossbore of the pin and having an inner or .
outer cone at its end and two holding screws guided in
diametrically oppositely lying internal threads of the cou-
pling sleeve, having an outer or inner cone facing toward the
inside of the sleeve, and clamped with the clamping bolt -

- during the clamping operation are provided, with the clamp-
ing bolt and the holding screw having an axial misalignment
effecting during the clamping operation the pulling of the pin
into the recess and the reciprocal pressing of the annular



The clanping bolt 40 ¢ '
the function of the rjof&PLAGEM
create the connecti orj et ween

unted and takes on at the same tine
kSkicETngnber for the cl anping body 28. To
ool parts 10, 14, the shaft 1% W t h
the hol di ng screw 44 [odi ngungeroggd| 2 | oosel substitite sheed -rhdulv.3899 15
of the coupling sleejej{l6. Duri ngy?h ubsequent screwi ng of the hol ding

scriew 44 into the asgoct hread, the hol ding screw 44 and the
clanping bolt 40 firgt cone into contag¢t in the area of the

surface against the end surface. The clamping operation is
released in the case of these devices, for example, by
screwing in the holding screw (clamping screw) provided
with the outer cone. If abutment occurs during screwing in
of the clamping screw, then the forces introduced through
the screw occur first on the side of the clamping screw onthe
clamping bolt. The clamping bolt is thereby first pressed on
the side of the clamping screw against the crossbore base
facing the end of the shaft such that the shaft is pulled into
the recess. This occurs immediately thereafter also when the
clamping bolt outer cone contacts the inner cone of the
oppositely lying holding screw. As soon as a specific clamp-
ing action has occurred, a complete transformation of the
radial forces into an axial component pressing the annular
surface of the fitting pin and the end surface of the coupling
sleeve against one another takes place. With this type of
clamping a reinforcement of the connecting device in direc-
tion of the bolt results preferably.

It is furthermore known in a coupling device of the
mentioned type (WO 91/03347) to design the clamping bolt
in two parts and to release the clamping operation with a
sliding wedge arranged between the two clamping-bolt parts - -
and which can be axially operated through a pulling-in
device arranged on the side of the machine. Here too takes
place during the clamping operation a clamping of the
clamping bolts provided with an outer cone and of the
holding screws arranged in an internal thread of the coupling
- "sleeve and having an inner cone. The reinforcement of the

connecting device occurs here also preferably in direction of
the clamping bolts.

In order to increase the resistance to bending trans_v__crscy
with respect to the clamping-bolt axis and in addition 1in
order to improve the changing exactness and the dampening
behavior, it is there furthermore suggested to create ‘2
four-point bearing between shaft and recess in two direc-
tions which are perpendicular to one another. In order to
‘achieve this, the coupling sleeve is elastically expanded
during the clamping operation in axial direction of the



15 cone surfaces fadi MPMCEMEWMET puring the further course of the

cl anpi ng oper ati on tjhd 40 is noved with its outer cone 34

untd| it contacts tH ? into its_inner cone. The actual

cl anpi ng operation gt 3 e3 The cl Supstituteshest - Hpby 888

t hrough the hol di ng S 2 first converted through the coni cal
corit act surfaces baged on the exi sting axial m salignnment

clamping bolt such that it is pressed in transverse direction
thereto under an elastic reduction in diameter in diametri-
cally oppositely lying areas with the inner surface of the
recess against the upper surface of the shaft. By suitably
selecting the wall thickness and the outside and inside
tolerances of the shaft and of the coupling sleeve the desired
four-point bearing is obtained in this manner A further
- improvement in this respect is achieved by the crossbore in
the shaft having a recess in the area of its base facing the end
of the pin, which recess forms at its longitudinal edges an
abutment for the fixed clamping bolt, and which recess
results it a certain bulgmg of the shaft and thus in a bridging
of the tolerance of fit transversely with respect to the
direction of the crossbore. This effect is further reinforced by
the shaft having at least one slot-shaped groave extending
over the length of the crossbore and being open toward the
inside of the crossbore. The groove results during the
clamping operation in an expanding of the crossbore and
thus in a greater bulging of the fitting pin and in the desired
self-centering four-point bearing.

SUMMARY OF THE INVENTION

Based ‘on this the basic purpase of the invention is to
further improve the conventional coupling device of the
above-disclosed type such that the shaft and the coupling
slecve are positioned without tolerance self-centeringly with
respect to one another over a peripheral surface, which is as
large as possible, by simple means.

To attain this purpose the combination of characteristics
disclosed in Claim 1 is suggested. Further advantageous
designs and further developments of the invention rcsnlt
from the dependent claims.

The invention is based on the recognition that the wall of
a relatively thin-wall hollow shaft can both bulge due to a
corresponding expanding-force distribution inside of the
cavity and also can be changed in its outer curvature
adapting to the recess curvature so that a greater bearing-
pressure area in peripheral direction results.
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into an axial forcd
30 (external thread 42),.against the i#nner shoulder 26 (internal thread 70).
WtR this the shafd 12" 8 ¢Hb 99 part 10 is pulled:into the recess 18 of
the coupling sleeve 16 _until the apndil ar4 surf acSulstiute abest + AeJulyd 999
surface 22. Upon a{further tightening of the holding screw 44, an end face
cl afpi ng bet ween t I 20 and the end surface 22 occurs.

Furthernore by sIntendsr abnackieve this thecinvention suggests dhattihe bul gi ng

or expandi ng ehe’V it &wﬁ} éﬁ@ﬂmﬁﬁg%&hgﬂg&ﬁyiﬂ%}@g

clanping body Cavity, that the cavity is defined by at least one inner
shoulder facing inclined toward the front-face end of the
shaft, against which inner shoulder a clamping surface of the
clamping body can be axially pressed during the clamping
operation, and that the cavity wall is dimensioned such that
it can elastically bulge or expand in radial direction beyond
the inclined inner shoulder and can be pressed against the
inside of the coupling sleeve when the clamping body is
pressed in axial direction. -

A preferred embodiment of the invention provides that the
clarmping body and the cavity wall have cross-bores which
are aligned with one another, that one-part or multipart
clamping bolts, which have an inner or outer cone at their
ends, are movably arranged in cross-bores, that the coupling
sleeve has two holding screws which are guided in diametri-
cally opposite internal threads, which have an outer or inner
cone facing toward the inside of the sleeve and being
associated with the inner or outer cone of the clamping bolt, -
and which can be clamped with the clamping bolt during the
clamping operation, and that the clamping bolt and the
holding screws have an axial misalignment effecting during
the clamping operation the pulling of the shaft into the recess
and the reciprocal pressing of the annular surface and of the
end surface together, - |

In order to guarantee a sliding movement of the clamping
body within the hollow shaft, which sliding movement is
~sufficient for the clamping operation, the crossbore in the

_ clamping body has a smaller diameter than the crossbores in

~ the cavity wall. The crossbores can for the same reason also
be designed as slotted holes clongated in axial direction of
the shaft

The clamping operation is in the case of a one-piece
clamping bolt advantageously released in the abave-de-
scribed manner by radial screwing in of one of the two
holding screws (clamping screw).

It is basically also possible according to an advantageous
embodiment of the invention that the clamping bolt has two

- clamping-bolt parts which are diametrically opposite to one

ing body 28 with its clanping surface




t hrough the inner sh uRERIACEMENT SHEERef the internal thread 70, which

cavity wall 38, bridging the tolerange]of fit, is pressed against the
i nsi de of the couplinpglsi@yvgy '1@%91 hg area of the .recess 18._To. rei gforce
this effect, the hol foy shaft as|i b5t he exeSubstitutesheet ehJuly 1999

|IIustrated|n FIGS |1 b f four will slots 54, 56, which lie
di gnetrically opposi e one anot her in pairs and are open toward the
crossbores 36 in the caV|ty WalT 38— The wall slots 54, 56 extend parall el

to the shaft axis tlhn Siteglion of fhe free Efg{r{pl‘ﬁ%dbadf dnPextend

thmugh the crossbores in the cavity wall, and an axially
movable sliding wedge, which is arranged between the

_ clamping-bolt parts, which sliding wedge extends axially
through the clamping body -and with a tightening bolt
through a front-face shaft opening, and which rests with
wedge surfaces against complementary wedge surfaces of
the clamping-bolt parts. '

Another modified solution with an axial release of the
clamping operation provides that the clamping body carries
a tightening bolt extending through a front-face shaft open-
ing and projecting axially beyond said clamping body, which
tightening bolt can be engaged by a pulling-in device
arranged on the side of the machine and can be pulled axially
into the receiving sleeve. The tightening bolt can thereby be
screwed to the clamping body in the front face or can have
a wedge or cone supported in a comical recess of the
clamping body. The clamping body can for this purpose be
designed in one piece, can be partlally axially parallel slotted

“or segment-like of many parts in order to be able to be
expanded during tightening of the tighteming bolt. The
.clamping body can be held together with a snap ring in the =
case of a segment-like design S

A further preferred embodiment of the mventmn prowdes
that the clamping body having an elongated contour in cross
section can be introduced into the cavity through the front-
end shaft opening correspondingly elongated in its contour
and can be positively locked within the cavity by rotating at
approximately 90°. |

. According to a further advantageous development of the
invention, the inner shoulder is formed by at least two
inner-cone sections, which are spaced at an angular distance
from one another and converge toward the front-face end of
the cavity. It is thereby particularly advantageous when the
inner shoulder is formed by two inner-cone sections which
are diametrically opposite one another in the area of the
longitudinal side surfaces of the elongated shaft opening. On
the other hand, the clamping surface of the clamping body
is advantageously divided into several surface sections




in-direction of the dmggp@gcfmframﬁan are closed toward the free shaft
end or rather towardjth a¢e. For a further inprovenent in this
respect, the hollow dhgf ]72 “(L:n (9;3 an have two dianetrically opposite
recesses 58 which arﬁ qp eﬂ fven %i de t owarSubdtitute sheetf aZajudyd 998t he
cavity wall 38, which r a suitabl'e design of the coupling
sl eéve 16, can al so ke used for the fo m | ocking rotation synchronization.

The exenpl ary enbodin spindl e cou- pling and shown in FIG
6 differs fromt xenmpl a
which are spﬁlced at an angular distance from one another.

The surface sections are preferably conically convexly
curved in adaptation to the inner-cone sections, however,
they can also be curved spherically or cylindrically.

The clamping surface is advantageously formed by four
bevel-like surface sections spaced at an angular distance
from one another, which surface sections are arranged in the
area of the corners of the part of the clamping body
elongated in cross section, which part faces the inner shoul-
der of the cavity. The surface sections are thereby advanta-
geously arranged in pairs at an angular distance of 30° to 50°
about the shaft axis from one another. The crossbore is in
this case aligned preferably transversely with respect to the

longitudinal side surfaces of the clamping body elongated in
cross section.

The sections of the inner shoulder and of the clamping .
surface, which sections rest against one another, form cone
sections which are complementary to one another and which
with respect to a cross-sectional plane through the shaft have
advantageously a base angle of 30° to 45°.

A preferred embodiment of the invention provides that the
shaﬁhasanmtemalthreadmtheareaofthe cavity and the = .~
- clamping body an external thread screwed into the internal
thread of the shaft, and that the inner shoulder of the shaft
and the clamping surface of the clamping body, which
clamping surface rests against the inner shoulder, are formed
by flanks of the internal or rather external thread, which
flanks rest against one another and face inclined toward the
- front-face end of the shaft. This measure has the advantage
that the inclined surface, which is needed for the expansion,
can be placed at any desired point within the hollow shaft.
The clamping body with its external thread is screwed
advantageously essentially tension-free or loosely into the
-internal thread of the shaft and is form-lockingly secured
against rotation in same by means of a rotation locking
member. The rotation locking member can thercby be
formed either by the clamping bolt extending through the
crossbores or by a threaded pin radially screwed into the




enbodi ment accordi ng .
divided into two parf sREBACEMENT
croSsbore 34 of the Ll npi ng body
wall 38, and in the [l AME PYULP

wedge 62 acting agaihsf inner we ge S

—j n the cl-anpi ng bolt 16 40 bei ng
are dianetri- cally opposite in the
d in the crossbores 36 of the cavity
b&i ng r el Substitute sheetgd Julyl 1999 -
faces 59 of the cl anpi ng

cavity wall and engaging with its tip a recess of the clamping
body. -

The internal or external thread can, for example, be
designed as a sharp thread, a trapezoidal thread, a buttress
thread, or a round thread, which can be optimized in their

. pitch, their flank angle and the number of their threads in
order to achieve an as favorable as possible bulging or
expanding effect. A further improvement in this respect can
be achieved by weakening the hollow shaft in selected
points in the area of its wall for example through a radial
recess. The recess is thereby advantageously arranged inside
of the cavity preferably near the root of the shaft.

In order to be able to easily insert the hollow shaft into the
cavity, the hollow shaft is advantageously accessible from
outside through a front-face shaft opening. The shaft open-
ing can be closed off by a shaft lid which for this purpose can
be screwed with an external thread into the internal thread of
the shaft, which internal thread extends to the shaft opening,
and can be pressed with a flat or comical annular shoulder

~against an annular end surface or a conical depression of the

shaft. The shaft Iid has for this purpose advantageously an
axial stepped shoulder which engages a corresponding axial |
stepped bore of the shaft. The lid of the shaft or the shaft can
have a peripheral bulge, the outside diameter of which is
slightly smaller than the diameter of the shaft near the root
of the shaft and at the same time defines a feed-in groove for
the shaft. The cylindrical shaft has for this purpose advan-
tageously a shaft tip conically tapering toward the annular
end surface, whereas the outside diameter of the lid of the

~ shaft or of the shaft is slightly larger in the area of the
peripheral flange than the diameter of the shaft in the area of
the end surface.

To adjust a definite expanding action it can furthermore be
advantageous when the external thread of the clamping body
s faced partially or in sections preferably at its end facing
the end surface. The clamping body can furthermore have at
its front-face end a forming element for attaching a screw-
driver or wrench. The clamping body can furthermore have



bolt parts 40', 40" dnRERKAGEMENTOHEDI @ t hrough a tightening bolt 60 within
t he cl anpi ng body 28§ {Trre—tordimg sdrdws, which are in broken l'ines
illbstrated on FIG 6 anﬁmi h.ldggve gn inner cone, are th
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so that ref erenmgagcmnt with a conmpondmg recess in

shaft.

A further advantageous development of the invention
provides that the clamping body has an axially through bore
for a cooling medium or a cooling-medium pipe. In particu-
lar it is possible to guide a cocling-medium pipe through the
clamping body and, if desired, through the clamping bolt,
which pipe opens on the one side toward a bore in the lid of -
the shaft and on the other side penetrates into an opening in
the cavity base on the side of the root. The cooling-medium
pipe can either be formed on the lid or can be held sealingly
by same as a single part. It is furthermore possible to provide
the lid of the shaft for a better sealing on its outside with an
annular recess or tapping, in which engages a seal with a
corresponding profile, wh1ch seal is inserted inside of the
coupling sleeve.

In order to make the bulgzng of the cavity wall easier, the
shaft can in addition have at least one wall slot open toward
the crossbore in the cavity wall, which wall slot can extend
from the crossbore parallel or inclined with respect to the
axis of the shaft in direction of the free shaft end and/orin
direction of the annular surface and is advantageously closed . .
toward the free end of the shaft or rather toward the annular
surface. A further improvement of the expanding behavior
can be achieved by the shaft having in its cavity wall at least

- two recesses diametrically opposite one another in pairs and
open at the edge toward the front-face end, which recess is,
if desired, can also be utilized for the rotation synchroniza-
tion.. '

During the practical use it has, however, been proven to
be particularly advantageous when the annular and end
surfaces facing one another have grooves and projections

complementary to one another for the form—lockmg rotation
synchronization.

A preferred embodiment of the invention provides that the
shaft has a cylindrical outer surface and the coupling sleeve
a mating cyhndncal recess.



made to the above dis |ng this. FIGS. Sa to 5d show three
further tool coupli gﬁ %EEMENTQQEEﬁ p Bpi ndl e coupling, which tool couplings

are sinplified withjr spect to the El pnpi ng necha1|5n1conpare
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cl anping bolt 40. tlghtenlng bplf 60 prOJectlng beyond the front-face
shaft opening 32 is|here rigidly connpcted to the clanping body 28 (FIG
5a), screwed to sa jed (FIGS. 5¢c and 5d). As a | ock

agai nst rotation fidowevesr; trig basically akso pussiblesthat the shaft has a
conical outer surface converging toward the free end of the
shaft and the coupling sleeve a complementary conical

- recess. The conical hollow shaft can thereby be dimensioned
such that during the jointing of the conmection already
without the use of force a contacting of the flat surfaces
occurs and that the radial clamping occurs only with the
axial clamping. To release the connection no additional .
ejector is any longer needed.. It is furthermore possible
according to the invention that the shaft has a double
cylindrical outer surface with a diameter which is smaller on
the front face, and a diameter which is larger on the side of -
the annular surface, and the coupling sleeve has a comple-
mentary double cylindrical recess with a diameter which is

larger on the front face and a diameter, whlch is smaller on
the back s1de

BRIEF DESCRIPTION OF THE DRAWINGS .

The invention will be discussed in greater detail herein-.
after in connection with- some exemplary embochments -
schematically ﬂlustrated in the drawings, in which: |

FIG. la is a vertical cross-sectional view of a tool part - -
having a hollow shaft w1thout a cIampmg body,

FIG. 1b is a cross-sectional view taken along the line of
intersection I—I of FIG. 1a;

FIG. 1c is a plan view of the front end of the hollow shaft;

FIG. 1d is a cross-sectional view taken along the line of
intersection I—I of FIG. 1b ; |

FIG. 2a is a cross-sectional view of a tool coupling with
a cylindrical hollow shaft and a one-piece clamping bolt;

FIG. 2b is a cross-sectional view of the tool part with a
holiow shaft with an inserted clamping member in an
illustration corresponding to FIG. 1a;

FIG. 2c is a cross-sectional view taken along the line of
intersection I—I of FIG. 2b; |

FIG. 2d is a side view of the clamping body;



| oosely screwed with iB%Plé‘ﬁE@ENEISHEETed 72 into the internal thread 70 of

the holl ow shaft 12, }there 1S prow dl a threaded pin 74, 74' radially
(FI'GS. 5a and 5b) or}aki g deLI c{ and 5d) extending into a‘recess of
the cl armpi ng body 28| [The cianpin b dy198 i s plSukstitute sh |

operation with its ext 2 faxi al |y through the tightening bolt
60 agai nst the Qutwa dIy facing  incli ed flank ,26 of the ipnternal thread 70
and both an en ISR sew=ef-th cbampmg bodyate dipeelion: he end
surface 22 arnfgﬁgcamwcﬁaih F[@Tm,ﬂ,g t hrough the hol | ow shaft 12 bul gi ng
or
FIG. 2fis a plan view of the clamping body corresponding
to FIG. 2e with an inserted clamping bolt;

FIG. 3a is a partially sectioned side view of a tool
coupling having a cylindrdcal hollow shaft, a onme-piece
clamping bolt and a threaded clamping body; |

FIG. 3b is a partially sectioned side view of the tool part
having the hollow shaft, which side view is rotated at 90°
with respect to FIG. 3a; |

" FIGS. 3¢ and 3d are partially sectioned illustrations of two
embodiments of a hollow-shaft lid;

FIGS. 4a to 4d are illustrations corresponding to FIGS. 3a
to 3d for an exemplary embodiment of a tool coupling,
which exemplary embodiment is modified with respect to
the shaft lid; -

FIG. 5a is a partially sectioned szde view of a tool

coupling baving an axially opexable tightening bolt and
threaded clamping body;

FIG. 5b shows an exemplary embodiment of a tool.
coupling with a tightening bolt screwed into the threaded
clamping body, which exemplary embodunent is modified
with respect to FIG. 5a;

FIGS. 5c¢ and 5d are partially longxmdmal and cross-
sectional taken along line IV—IV illustrations of a further
modified exemplary embodiment of a tool coupling with
axially operable tightening bolts supported in tightening
direction with a cone on the threaded clamping body:;.

.~ FIG. 6 i3 a partially sectioned side view of 2 tool coupling
with a two-piece clamping bolt, sliding wedge and threaded
clamping body; |

FIG. 7a is a cross-sectional view of a tool couphng with
a conical hollow shaft and conical coupling sleeve;

FIG. 7b is a front view of the tool part with the conical
hollow shaft;

FIG. 7c is a side view of the clamping body according to
FIG. 7a.




expandi ng during the 4 ﬁEﬁLAQEMEN@'rSNEBIn with the coupling sleeve 16 is

achi eved. In the exenjl g Ijl ustrated in FIGS. 5c¢c and 5d the
tlghtenl ng bolt 60 endages ?é{] cone 61 a . 17 conical recess 29
of the clanmpi ng body 38] Tﬂ Sm betl 28 caBubstitutei sheedr-pd Jalypd 999
pi egce, can be partiall}ly

FIG. 8 is a cross-sectional view of a tool coupling with a
hollow shaft having a double cylindrical outer surface and a
coupling sleeve having a complementary double—cylmdncal
recess.

. DETAILED DESCRIPTION

‘The coupling devices illustrated in the drawings are used
for both the releasable coupling of tools to a machine spindle
(cutting point) and also for the commection of tool parts
among one another (separating point).

The tool couplings consist essentially of 2 shaft 12 axially
projecting from a first tool part 10, a coupling sleeve 16

axially projecting from a second tool part 14anda clamping
mechanism for pulling the shaft 12 into a recess 18 in the
coupling sleeve 16 and for producing an end face clamping
between an annular surface 20 of the first tool part 10, which
annular surface surrounds the shaft 12, and an annular front

face 22 of the second tool part 14. FIGS. 34, 4A, and 5A
illustrate a groove 111 and a groove stone 112 complemen-
tarily engaging one another to thereby lock the two tool parts
in synchronous rotation. The shaft 12 designed as a hollow
shaft has a cavity 24 open toward a front facing shaft end,
in which cavity i3 arranged a clamping body 28 part of the
clamping mechanism. The clamping body 28 is during the -
clamping operation pressed with a clamping surface 30

- axially against an inclined inner shoulder 26 of the hollow
shaft 12. The wall of the cavity is thereby designed and

- dimensioned such that it, when the clamping body 28 is

“pressed in axial direction, can radially elastically bulge or
expand beyond the inclined inner shoulder 26 and can be
pressed against the inner side of the coupling sleeve 16
within the recess 18.

The clamping body 28, which has a contour elongated in
cross section, is in the exemplary embodiments illustrated in
FIGS. 1, 2 and 7 during installation guided through the
front-face shaft opening 32 correspondingly elongated in its
contour into the cavity 24 of the shaft 12 and is positively
locked through rotation at approximately 90° within the



axially parallel skogEpth(@MENRSSHEET in FIG. 5d, can be divided into
several segnents connecl.g—m»? not her through a not |IIustrat ed
expanding ring in qrder to be ableltd be expanded preferably in th

vicinity of the roctjofﬂﬁ’héubhﬁw 12}dut2 ng tlgﬁubﬂtlwecﬂhqehEZbJHM 4888
bolt 60. In conclugidn the foIIovmrg Is to be said: The invention rel ates
to-a device for cornecting two tool parts to a shaft 12 projecting fromthe
first tool part 10 face 20 surrounding the shaft 12 at

its root and w td:lamyom The dnaershidulder; 26tisthéreby fovumctcb)dtwmol part

14 having a inner cone sections lying diametrically opposite one another
in the area of the longitudinal side surfaces of the elongated
shaft opening 32. On the other hand, the clamping surface 30
is formed by four bevel-like surface sections which are -
spaced at an angular distance from one another, and which
are arranged in.the area of the comers of the part of the -
clamping body 28 elongated in cross section, which part
faces the inmer shoulder 26 of the cavity. The surface
sections 30 are spaced in pairs from one another at an
angular distance of 30° to 50° about the axis of the shaft. The
sections of the inner shoulder 26 and of the clamping surface

30, which sections rest- against one another, form cone

sections complementary with one another, which cone sec-:
tions have with respect to a cross-sectional plane through the -
shaft a cone base angle of 30° to 45°.

The hollow shaft 12 has in the exemplary embodiments
illustrated in FIGS. 3 to 7 in the area of the cavity 24 an
internal thread 70 and the clamping body 28 has an external
thread 72 screwed into the internal thread 70. The inclined
inner shoulder 26 of the hollow shaft and the clamping
surface 30 of the clamping body 28, which clamping surface

" rests against the inner shoulder, are thereby formed by the s
flanks of the internal or rather external thread 70, 72, which
flanks rest against one another and face inclined toward the
front-face shaft end. The clamping body 28 is with its
external thread 72 screwed essentiaily free of temsion or

~ loosely into the internal thread 70 of the hollow shaft 12 and

' is Iocked against rotation by means of a locking member 40
or 74, which will be described in greater detail later on. The
cavity wall 38 is specifically weakened by a recess 78
provided near the cavity base 76 so that the hollow shaft
widens during the clamping operation in the area of the root
of the shaft, thus near the annular surface 20. The cavity 24
is accessible from outside through a front-face shaft opening
so that the clamping body 28 can be inserted during instal-
lation through this shaft opening 80 into the cavity 24.
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cl anpi ng body 28 axiplly novably arranged in the cavity 24. The cl anping
body 20 is | oos
el

rnal hread 42 i er nal
thread 70 of thﬁ‘ﬁgﬁ 153 115{?&&@ Eﬁéﬁ%bfﬁ cavity
wal | 38 is 3d, the cavity 24, with the clampmg body 28 mounted, is |
. closed off on the front face with a shaft lid 80 screwed from
" outside into the internal thread 70, which shaft lid 80 is
pressed during screwing in with its annular shoulder 82
against an annular end surface 84 of the hollow shaft 12, The
“shaft 1id 80 has an annular bulge 86 on the circumference of
its annular shoulder 82, which annular bulge 86 together
with the conically tapering point 88 of the hollow shaft 12
defines a feed-in groove 90 in the area of its rear flank.

The clamping body 28 has at its front-face end an axially
projecting shoulder 92 which houses a forming element for
a wrench or screwdriver and which in the mounted state
engages a corresponding recess 94 on the inside of the 1id 80
of the shaft. The lid 80 of the shaft has otherwise a stepped
shoulder 96 on' the inside, which stepped shoulder 96
engages a cormspondmg stepped bore in thc area of the
hollow shaft opening 32.

The exemplary embodiment according to FIG. 4 differs
from the exemplary embodiment according to FIG. 3 in the
annular flange 86' defining the feed-in groove 90 being
formed on the hollow shaft 12 and the shaft lid 80, which is
screwed with its external thread into the internal thread 70 .
of the hollow shaft 12, resting with a comical annular
'shoulder 82’ against a conical depression 110 formed at the
end of the intemal thread 70. The mentioned differing
characteristics have mainly advantages regarding the pro-
-duction requirement: The internal thread 70 can be guided
up to the hollow shaft end; a fitted recess for receiving the

-~ stepped shoulder 96 is not needed.

As can be seen particularly in FIGS. 3a and 4a, the
clamping body 28 has an axial through bore 100, through
which a cooling-medium pipe 106 is placed, which cooling-
medium pipe 106 extends between a center opening 102 in
the lid and an opening of a cooling-medium channel 104,
which opening is arranged on the side of the cavity base 98.
The cooling-medium pipe 106 can be designed as a separate
part or can be fastened or formed on the inside of the lid 80
of the shaft (FIG. 3d, 4d). The lid 80 of the shaft has on its
outside a recess 108 annularly surrounding the center apen-
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shaft opening 32 and agai nst the inside of the coupling
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ing 102, into which recess 108 can be introduced a seal with
a corresponding profile, which seal is inderted inside of the
coupling slesve 16.

The hollow shaft 12 in the exemplary embodiments of
FIG. 12 1o 6 has a cylindrical outer surface and the coupling
sleeve 16 a corresponding cylindrical recess 18, whereas the
hollow shaft 12 in the exemplary embodiment of FIG. 7a has
a conical outer surface converging toward the free end of the
shaft and the coupling sleeve 16 has a complementary
conical recess 18. In an exemplary embodiment illustrated
on FIG. 8 and differing from the above the hollow shaft 12
can also have a double cylindrical outer surface with a
diameter which is smaller on the front face, and a diametec
which is larger on the side of the annular surface, and the
coupling sleeve 16 can have a complimentary double cylin-

_drical recess with a diameter, which is larger on the front
face, and a diameter, which is larger on the back side.

In the exemplary embodiments illustrated in

'FIGS. 2, 3, 4 and 7 the clamping mechanism contains a
one-piece clamping bolt 40 movably arranged in a crossbore
34 of the clamping body 28 and in crossbores 36 in the
cavity wall 38 and two diametrically opposite holding = .
screws 42, 44 guided in the internal threads of the coupling
sleeve 16. The clamping bolt engages with its outer cone an
inner cone of the adjacent holding screw 42 and has at its end
opposite the outer cone an inner cone for receiving an outer
cone formed on the holding screw 44. The crossbore 34 of
the clamping body is moved through the crossbores 36 in the
cavity wall 38 into the already mounted clamping body 28.
The clamping bolt 40 is subsequently mounted and takes on

at the same time the function of the rotation locking member
for the clamping body 28.

To create the connection between the two tool parts 10,
14, the shaft 12, with the holding screw 44 being unscrewed,
is loosely guided into the recess 18 of the coupling sleeve 16.
During the subsequent screwing of the holding screw 44 into
the associated internal thread, the holding screw 44 and the
clamping bolt 40 first come into contact in the area of the
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and having an end syr s$ for receiving said shaft in said end
surface, said end SErface bei ng adaptéd to be pressed agai nst sai d annul ar
surface during a claé aid shaft having a cavity therein and

a cl anping body, 3l el el Fadhg 588 ot DEAE the kiier BBbEse
of the clamping operation the clamping bolt 40 is moved

. with its outer cone 34 uniil it contacts the holding screw 42
into its inner cone. The actual clamping operation starts in
. .this state: The clamping forces introduced through the
holding screws 42, 44 are first converted through the conical
contact surfaces based on the existing axial misalignment -
into an axial force pressing the clamping body 28 with its
. clamping surface 30 (external thread 72) against the inner
shoulder 26 (intemal thread 70). With this the shaft 12 of the
tool part 101s pulled into the recess 18 of the coupling sleeve
16 until the annular surface 20 contacts the end surface 22.
Upon a further tightening of the holding screw 44, an-end
face clamping between the annular surface 20 and the end
surface 22 occurs. Furthermore by suitably dimensioning the
cavity wall 38 an elastic bulging or expanding of the cavity
wall 38 occurs through the axially acting clamping body 28
through the inner shoulder 26 or rather the internal thread
70, which cavity wall 38, bridging the tolerance of fit, is
pressed against the ms1dc of the coupling sleeve 16 in the
area of the recess 18. |

To reinforce this cﬁ'ect, thc hollow shaft 12 has in the.
exemplary embodiment illustrated in FIGS. 1 and 2, a total
of four wall slots 54, 56, which lie diametrically opposite
one another in pairs and are open toward the crossbores. 36
in the cavity wall 38. The wall slots 54, 56 extend parallel
to the shaft axis in direction of the free shaft end or rather
in direction of the annular surface and are closed toward the
free shaft end or rather toward the annular surface.

For a further improvement in this respect, the hollow shaft
12 (FIG. 7) can have two diametrically apposite recesses 58
which are open from their edge toward the front-face end in
the cavity wall 38, which recesses 58, with a suitable design

of the coupling sleeve 16, can also be used for the form-
locking rotation synchronization.

The exemplary ernbodiment designed as a spiildle cou-
pling and shown in FIG. 6 differs from the exemplary
embodiment according to FIGS. 3 and 4 in the clamping bolt
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sai d coupling sl eevé--A+esponse~t-o~sdi d clanplng body belnalpressed in an

axi al directiodQ bemgfdmdedumm amestrd shaft

has an cally opposite in the crossbore 34 of the clampmg body 28
and in the crossbores 36 of the cavity wall 38, and in the
clamping opetanon being releasable through a sliding wedge
62 acting against inner wedge surfaces 59 of the clamping
bolt parts 40", 40"and axially movable through a tightening
bolt 60 within the clamping body 28. The holding screws,
which arc in broken lines illustrated on FIG. 6 and-which
have an inner cone, are there advantageously screwed from
inside of the recess 18 into the internal thread of the coupling
sleeve 16 and form a recetving means for the outer cones 46
of the clampmg bolt parts 40',40". The clamping operation
resulls in a force transfer onto the tool parts 10, 14, which
are to be connected with one another, which force transfer
corresponds to FIGS. 2, 3, 4 and 7, so that reference can be
made to the above discussions regarding this.

FIGS. Sa to 5d show three further tool couplings designed
as a spindle coupling, which tool couplings are simplified
with respect to the clamping mechanism compared with the
exemplary embodiment according ta FIG. 6 by not requiring
the use of a clamping bolt 40. The tightening bolt 60
projecting beyond the front-face shaft opening 32 is here
rigidly connected to the clamping body 28 (FIG. 5a), -
screwed to same (FIG. 5b) or wedged (FIGS. 5¢ and Sd). As
a lock against rotation for the clamping body 28, which is
loosely screwed with its external thread 72 into the internal
thread 70 of the hollow shaft 12, there is provided a threaded

~ pin 74, 74' radially (FIGS. 5q and 5b) or axially (FIGS. Sc
‘and 5d) extending into a recess of the clamping body 28. The
clamping body 28 is pulled during the clamping operation
with its external thréad 72 axially through the tightening bolt
60 against the outwardly facing inclined flank 26 of the
internal thread 70 and both an end face clamping between
‘the anmular surface 20 and the end surface 22 and also a
radial clamping through the bollow shaft 12 bulging or
expanding during the clamping operation with the coupling
sleeve 16 is achieved.

In the exemplary embodiment fllustrated in FIGS. Sc¢ and
5d the tightening bolt 60 engages with an outer cone 61 2

QO .
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I nternal thread ther WTererTs3i 4 cl anpi ng body has an external thread
t hreadedl y engaged jwiit ?a ﬁ ,@gﬁ Ralf thread, and wherein said neans
deftning at |east gn 9 P’ &h r jon said shaft and said cl anpi ng
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said internal and gxternal threads, gaid plurality of flanks resting
agai nst one anot her ' toward said front-face shaft end. 2.

a1 d ext or nal CORIGANTEERS 4 \OF aa“é‘qlampﬁxg ‘body 3. ‘e ‘Clamping " " "
body 28 can for this purpose be one piece, can be pamally
axially parallel slotted or, as shown in FIG. 54, can be
divided into several segments connected with one another
through a not illustrated expanding ring in order to be able
to be expanded preferably in the vicinity of the root of the
shaft 12 during tightening of the tightening bolt 60.

In conclusion the following is to be said: The invention
relates to a device for conmecting two tool parts to 2 shaft 12
projecting from the first tool part 10 and an annular surface
20 surrounding the shaft 12 at its root and with a coupling

~ sleeve 16 projecting from the second tool part 14 having a
recess 18 for receiving the shaft 12, and an end surface 22
which can be pressed against the annular surface 20 during
the clamping operation. In order to achieve aside from the
end face clamping also a self-centering radial clamping of
the shaft 12 within the coupling sleeve 16, the shaft 12 has
a cavity 24 axially open toward the front-face end of the
shaft and a clamping body 28 axially movably arranged in
the cavity 24. The clamping body 20 is loosely screwed with
an external thread 72 into an internal thread 70 of the hollow -
shaft and is locked against rotation. The cavity wall 38 is’
dimensioned such: that it can elastically buige or expand in
radial direction beyond the thread flanks 26, 30 which are
inclined toward the shaft opening 32 and can be pressed
against the inside of the couphng sleeve 16 when the -
clamping body 28 is pressed in axml chrecuon.
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ans defining a rotation |ocking

| &im1, wherein said clanping body has
a first crossbore afd{said cavity wal k A& opposPubstiiute sheets 7t Julyel 999
said first crossborg¢ an § crossbores are aligned wth one

anot her, wherein a ¢l_anping bblt I S vably arranged in i '
: = N O

free into said fnterh
agai nst a rotation ifinfsaid shaft by
menber. 3. The devi ¢e jaclJr JiJna99P

we claim: :

1. In a device for connecting two tool parts including a
shaft projecting from a first tool part, an annular surface
surrounding said shaft at a root of said shaft, said shaft
extending from said root terminating in a front-face shaft
end, a coupling sleeve projecting from a second tool part and
having an end surface and a recess for receiving said shaft
in said end surface, said end surface being adapted to be
pressed against said annular surface during a clamping
operation, said shaft having a cavity therein and a clamping
body arranged in said cavity, said cavity having therein
means defining at least one inner shoulder facing inclined
away from said front-face shaft end, a clamping surface of

~ said clamping body being axially pressed during said clamp-
ing operation against said at least one inner shoulder, said
cavity having a wall defining a radially facing external face
of said shaft and dimensioned such that it will elastically
buige in a radial direction and against an inside wall of said
recess in said coupling sleeve in response to said clamping

- body being pressed in an axial direction thereof, the
improvement wherein said cavity of said shaft has an
internal thread therein, wherein said clamping body has an’
external thread threadedly engaged with said intemal thread,
and wherein said means defining at least one inner shoulder
on said shaft and said clamping surface on said clamping
body are formed by a plurality of flanks of both said internal
and external threads, said plurality of flanks resting against
one another and face inclined toward said front-face shaft

-end. - -

2. The device according to claim 1, wherein said clamping
‘body is screwed with said external thread generally tension-
free into said internal thread of said shaft and is positively
secured against a rotation in said shaft by means defining a
rotation locking member.

3. The device according to claim 1, wherein said clamping
body has a first crossbore and said cavity wall has opposing
crossbores therein, said first crossbore and said opposing
crossbores are aligned with one another, wherein a clamping
bolt is movably arranged in said first crossbore and said



19 opposi ng crossbor SRE%@E@EW%‘WEETC anpi ng bolt has a cone neans on both
ends, wherein said chupli as| two hol ding screws, said two hol ding
screws being gui dabl$, [respectively,}in dianmetrically opposite_internal
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coupling sleeve and pelng reciprocal]y] engaged with said cone neans of said
cl anpi ng bolt, and bging cl anped wth paid clanping bolt during said

cl.anpi ng operat i on, &nd

opposing crossbores, wherein said clampmg bolt has a cone
means on both ends, wherein said coupling sleeve has two
holding screws, said two holding screws being guidable,
respectively, in diametrically opposite internal threads and
having a further cone means facing toward an inside of said
coupling sleeve and being reciprocally engaged with said
cone means of said clamping bolt, and being clamped with -
said clamping bolt during said clamping operation, and
wherein said clamping bolt and said holding screws have an
axial misalignment effecting during said clamping operatmn
both pressing said clamping surface against said inner
shoulder of said shaft and also a drawing of said shaft into .
said recess and a reciprocal pressing together of said anoular
surface and said end surface.

4. The device according to claim 3, wherein said first
crossbore in said clamping body has a smaller diameter than
said opposing crossbores in said cavity wall.

5. The device according to claim 3, wherein said clampmg
bolt has two clamping-bolt parts diametrically oppasite to
one another in said first crossbore and extends through said
opposing crossbores, and wherein an axially movable slid-
ing wedge is arranged between said two clamping-bolt parts
extending axially through said clamping body and which
rests with wedge surfaces against complementary wedge
surfaces of said clamping-bolt parts, wherein said front-face
shaft end has a front-face shaft opening, wherein a tighten-
ing bolt is received through said front-face shaft opening and
is axially movable therein, and wherein a means for effecting
relative movement of said axially movable sliding wedge

- responsive to movement of said tightening bolt is provided.

6. The device according to claim 3, wherein a rotation
locking member means for securing said clamping body
against rotation relative to said shaft is formed by said
clampmg bolt extending through said first crossbare a.nd said
opposing ‘crossbores. |

7. The device according to claim 1, wherein said front-

face shaft end has a front-face shaft opening, wherein said
clamping body carries a tightening bolt extending through
said front-face shaft opening and projecting axially beyond

said clamping body. :
[

3_.




m sal i gnment ef fecting jdurrng sard-—Thanpi ng operation both pressing said
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of said annul ar surf acé—ane—sa-d—endlsfirface. 4. The device accordi ng to
claim3, wherein sai @l first crossbore [{n said clanping body has a smaller
di anet er than sai d oppoSi ng crossbort in said cavity wall. 5. The device

according to clgi m3, EJ’EII’] sai d. cl anp
J 8. The device acdar ing to c?g’xm 7, wherein said tight-

ening bolt is screwed to said clamping body.
9. The device according to claim 7, wherein said tight- -
ening bolt engages with an outer cone a conical recess of
- said clamping body, said conical recess converging toward
said front-face shaft opening.
10. The device according to claim 3, wherein said first
crossbore is aligned transversely with respect to a longitu-
. dinal side surface of said clamping body.

11. The device according to claim 2, wherein said means
defining the rotation locking member is formed by a
threaded pin having a tp screwed essentially radially into
said cavity wall and engages with said tip a recess of saxd
clamping body. :

12. The device according to claim 1, wherein said internal
thread and said external thread are designed as a sharp
thread.

13. The device accordmg to claim 1, wherein said shaft
has at least one radial recess.

14. The device according to claim 13, wherein said mchal
recess is arranged inside of said cavity.

15. The device according to claim 13, wherein said rad;al
recess. is arranged near said root of said shaft.
~ 16. The device accordmg ta claim 13, wherein said radial
recess is arranged in an area of said internal thread.

17.-The device according to claim 1, wherein said cavity
is accessible from outside through a front-face shaft opening
provided in said front-face shaft end.

. 18. The device according to claim 17, wherein said
front-face shaft opening is closed off by  shaft lid.

19. The device according to claim 18, wherein said
internal thread of said shaft extends near said front face shaft
opening, and wherein said shaft lid is screwed with an
external thread into the internal thread and is pressed with an

annular shoulder thereon against an anmular end surface of
said shaft.

20. The device according to claim 18, wherein said shaft
lid engages with an axial stepped shoulder thereon a corre-

sponding stepped bore of said shaft. .
) RO D

wherein said clanmpin %PLA%E{MM&SEHTOFI ng screws have an axi al




bolt has two cl anpil nBEPIACEMENT tSHE#Tafet rical |y opposite to one anot her in

said first crossbhofje 1rbugh sai d opposi ng crossbores, and
whetein an axially ng e is arranged between said two
cl anpi ng-bol t part$ xﬁthd‘"ﬁ‘g’é‘gga |y tﬂgough s &ubstitutersheptrod\Julnd 998 ch
rests with wedge s cohmpl ementary wedge surfaces of said

cl anpi ng- bol t part s, wherein said frpnt-face shaft end has a front-face -

shaft openi ng, wheferma—t+ghteqr—i+rg bolt is received through said

[ront - face shalyy oRYl Mbvidd deodiéidy to TPARR'fa! Midicin 40 dhishe’ n @
lid is ﬁncd by a pcnphcral bulge, an outside diameter of
which is slightly less than a diameter of said shaft near said -
root of said shaft.

22. The device according to claim 18, wherein said shaft
has a shaft section tapering conically toward an end surface,
and wherein an outside diameter of said shaft lid is largerin
an area of a peripheral flange than a diameter of said shaft
in an area of said end surface.

. 23. The device according to claim 1, wherem said external
thrcad of said -¢lamping body is formed only in sections.

24. The device according to claim 23, wherein said
external thread of said clamping body is cut into an end of -
said clamping body facing an end surface of said shaft.

25. The device according to claim 1, wherein said clamp-
ing body has at an end near saitd front-face shaft end a
forming element for attaching a screwdriver.

26. The device according to claim 18, wherein said
clamping body has at said front-face shaft opening an axially

- projecting shoulder for engagement-with a corrcspondmg
recess of said shaft lid. |
- 27. The device according to claim 1, wherein said clamp-~ -
ing body has an axially through cooling-medium bore.

28. The device according to claim 27, wherein said cavity
is accessible from outside through a front-face shaft opening
provided in said front-face shaft end, wherein said front-face
shaft opening is closed off by a shaft lid, wherein a cooling-
medium pipe extending between a center opening in said
shaft lid and an opening in a base of said cavity on the side
of said root and extending through said axially through
cooling medium bore and a transverse recess in said clamp-
ing bolt.

29. The device accordmg to clmm 28, wherein. said
'coolmg medium pipe i3 formed on said shaft lid.

30. The device accord.ing to claim 28, wherein said

cooling-medium pipe (106) is sealingly clampcd bctween
said shaft lid and said base.

A O
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bolt extending thrdgugh said first qrdssbore and sai d opposing crossbores.

7. The devi ce accorlding To crarm I vherein said front- face shaft end has

‘a front-face shaft lgpeni ng, wherein daid clanping body carries a tightening
bol t extendi ng through y .

31. The device according to claim 28, wherein said shaft
lid has a recess, which annularly surrounds from outside said
ccnter opening. o

32. The device accarding to claim 3, wherein said shaft
has at least one wall slot, open toward said opposing
crossbores in said wall.

33. The device according to claim 32, wherein said at least
one wall slot extends from said opposing crossbores in a
direction toward said front-face shaft end and is closed at an
end of said at least one wall slot nearest said front-face shaft
end. - | .

34. The device according to claim 32, wherein said wall
slot extends from said opposing crossbores in a direction
toward said anoular surface and is closed at a wall slot end
nearest said annular surface. |

35. The device according to claim 1, wherein said wall has
at least two recesses diametrically opposing one another in
pairs and are open at an edge toward said front-face shaft
end. |

36. The device according to claim 1, wherein a means3 for-
form-locking and synchronizing rotational movement ot_'
said annular surface and said end surface is provided. .

37. The device according to claim 1, wherein said s@
has a cylindrical outer surface, and wherein satd coupling
sleeve has a complementary cylinddcal recess.

38. The device according to claim 1, wherein said shaft
has a conical outer surface converging toward the front-face
shaft end. and wherein said coupling sleeve has 2 comple-

ntary conical recess.. | |
rne=39. The device according to claim 1, wherein said sm
has a double cylindrical outer surface with a diameter which
is smaller near said front-face shaft end, and a diameter

' which is larger near said annular surface, and wheremn said
. coupling sleeve has a complementary double cyhndnca_l
" recess with a diameter which is smaller on an end comgh—
menting said annular surface and is larger at an opposing

end. -
TR —
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12. The devi ce accordi ng to claiml1l, wherein said internal thread and said

external thread 3rggpg A SEEET harp thread. 13. The device according to
claim1, whereinjsal : : t |l east one radial recess. 14. The device
according to clagm|13,__wherein s3id radial recess is arranged inside of

said cavity. 15. {THe 8dvdtb B8%0]dilng 3/d4c! ai mSLibstitdter sheetsa? dulypdiags
recess i s arrangdd [near said roo f said shaft. 16. The device accordi ng
to claim 13, whedein said radial :
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recess is arranged in an area of said internal thread. 17. The device
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~3
—

Fig. 3a

presse




annul ar shoul der thereon against an annul ar end surface of said shaft. 20.

The devi ce accor dj erein said shaft |id engages with an
axi-al st epped sholl ACEMENDSHEET O} r e- spondi ng stepped bore of said
shaft. 21 21. hr gevrteaccordiphg to claim 18, wherein said shaft

i
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li'd is defined by a peripheral bulge, an outside dianmeter of which is

slightly less th

id shaft near said root of said shaft.

22.- The devi ce adcBEBLAGEMENTCSKEED 18, wherein said shaft has a shaft

section tapering.
di ameter of said
a di aneter of sai
according to cla

vtowar-gl 4n end surface, and wherein . an outside
Jﬁln.'g?#a ger i®&/1&h ar eaSLd:‘stmutaesheﬂte-rZIJUIydwthan
t

of said end surface. 23. The device
wherel.n _Sa d external thread of said clanping body is

formed only in s

bct i ons.
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24. The device
cl anpi ng body i

= 23, wherein said external thread of said

' of said clanping body facing an end
sur-face of said] shatt. 25. Theldqvice according to claim11, wherein said

clanp-" ing bodyl hasgat ¢ ®9¢ reqr said front-face shaft end a fornin

‘element for attjaching a screwdrfi er. ZH14The d&Substitutecshesitng? thuly 1891 18,

wherei n sai d cljanprmg—body—tas-tat] said front-face shatft opening an axially

proj ecting shoul der for engagenerft with a correspondi ng recess of said
shaft |id. ' -

ol

u Bl L, /
At T 17

T )il
//' | _
/ 10
'76 _
Rl AN 1 W
5T TG
2 20
2
Fig. &a
10 __
\ | 38_72363" %
1
. . 5? 2 80
06 iy
\ A== 0
SURORUR. . W (] e g1 /7 YY)
-.._.,..,.\.?. ...... ] ""-?'-' - \‘\102
105/ > %
- !
76 — LOLG;‘ %8 5’ 110
78 36
6 88



27. The device according to claim 1, wherein sai d cl anp- ing body has an

axially through q 28. The device according to claim 27,

whetr ei n sai d cavi tﬁEPlsAGiEMﬁbHSSHE&T rom out si de t hrough a front-face shaft
openi ng provi ded

Sara—fromt= shaft end, wherein said front-face
shaft opening is [cl ose? gm_ m af t811idd, wh&ubhistitutecsheetg? JulvilBDi pe
ext’endi ng bet weer t in said shaft Iid and an opening in a

base of said cavifty said root and extending through said
axially through ¢ooling-medi um bor and a transverse recess in said clanp-

82
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80




'i ng bolt. 29. The device according to claim 28, wherein said cooling-nmedi um

pipe is forned on _said shaft lid. 30. The device according to claim 28,

whet ei n sai d coolf ' I 06) is sealingly clanped between said
r IREEMENESREET 00) 15 seal ingly cl arp

shaft lid and sai _
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31. The device acgarding to.-clalm28 wherein said shaft |id has a recess,

whi ch annul arly sur RERDAGEMENTNSHEETSI
according to claimp 3— ' g 9
c r in g

idbgfﬁﬁgégpqo e

a

toward sai d opposi|ng :
crosshores in a dilre i

cl ai m 32, wherein |sd
an end of said at |l east one wall sl

0

de said ccnter opening. 32. The device
haft has at |east one wall slot, open
aid wall. 33. The device according to
wdiO/141 ot Substidute sbes@a?dldwﬂ&ﬁg%g

d front-facé shaft end and 1s closed at
t nearest said front-face shaft

=
*\\\\\ 3
\
@© ~—
\\ '
\.
N O
) . LN
9 )
N \ ~N . —
\ \
=t 2 .
o -
N \____,./' ‘ - - — \-—N
[L Ny
L




end. 34. The devi ; +ai m 32, wherein said wall slot extends
BERIAEEMENE SHEER Hirection toward said annul ar surface

from said opposin

and-is closed at 'T—srot end heprest said annul ar surface. 35. The
device according to cl@i,rm}',_ ﬁﬁr bip said wall has at |east two recesses
di anetrical ly oppgsing one anot'hef |nigdid4s an®Substitoreshesat aid hdyd 99ar d
sai'd front-face shatt+—end—36—Fel dpvice according to claim1, wherein a
means for : :
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.forn}locklng and synchroni zing rotational novenment of said annular surface
and said end surf s—praovided 37 The device according to claim1,
wherein said shaft HHﬁﬂACEMENhQWEEaI outer surface, and wherein said
coupling sl eeve ha cylindrical recess. 38. The device
according to cl ai hd2{14as a Substitute sheet- £ uind999.
convergi ng toward ft end, and wherein said coupling

sl eeve has a conpl - recess. 39. The device according to
claim1, wherein spid shaft

Fig. 6




has a double cyl pndrical outer surface with a dianmeter which is smal | er
near said front-{aREPIACEMENESHEERNE a di ameter which is larger near said
apre-wher-et-A—sar

annul ar surface, coupling sl eeve has a conpl enentary
dl aneter which is smaller on an end

doubl e cylindrichl |[regess, with a
conpli- menting §a dﬁﬁnﬂf‘aﬂ&&]rfrﬂ:e asi14s | arSubstititeashertpodiuly 4299
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