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A clamping apparatus for fixing and non-rotatably clamping threaded shafts, particularly threaded shafts used as electrodes for

eroding threads, comprises a hollow cylindrical shaft with a clamping sleeve member located at its front end. The clamping sleeve
member has a central bore and a rectangular aperture opening into that central bore. A rectangular clamping member Is slidably
recelved In the aperture and comprises at its front surface, facing the central bore, a number of thread convolutions matching the
thread convolutions of the shaft to be clamped. For moving the clamping element towards a threaded shaft recelved in the central
bore, a rotating collar Is provided, located around the outside of the clamping sleeve member, and having a an inner circular
surface with a diametrically gradually enlarging recessed portion into which the clamping element protrudes. By rotating the collar,
the clamping element is radially moved toward a threaded shaft inserted into the bore, until the thread convolutions of the clamping

element engage the thread convolutions of the shaft in the bore.
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Abstract of the Disclosure

A clamping apparatus for fixing and non-rotatably clamping
threaded shafts, particularly threaded shafts used as electrodes
for eroding threads, comprises a hollow cylindrical shaft with a
clamping sleeve member located at its front end. The clamping
sleeve member has a central bore and a rectangular aperture open-
1ng into that central bore. A rectangular clamping member is
slidably received in the aperture and comprises at its front sur-
face, facing the central bore, a number of thread convolutions
matching the thread convolutions of the shaft to be clamped. For
moving the clamping element towards a threaded shaft received in
the central bore, a rotating collar is proviced, located around
the outside of the clamping sleeve member, and having a an inner
circular surface with a diametrically gradually enlarging recessed
portion into which the clamplng element protrudes. By rotating the
collar, the clamping element 1s radially moved toward a threaded
shaft i1nserted into the bore, until the thread convolutions of the

clamping element engage the thread convoluticns of the shaft in

the bore.
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CLAMPING APPARATUS

Background of the Invention

The present invention refers to a clamping apparatus for fix-
ing and non-rotatably clamping threaded shafts, particularly
threaded shafts used as electrodes for eroding threads.

In order to fix and clamp, respectively, threaded shafts used
as electrodes for eroding threads, usually clamping devices in the
kind of split chucks or collet chucks are usec that are inserted
in a corresponding chuck holding device and clamped therein. The
threaded shaft to be firmly held in place 1s inserted into the-
central opening of the split chuck and clampingly fixed in the de-
sired position. This kind of fixing has two fundamental disadvan-
tages. First, only the crests of the thread convolutions rest
against the inner wall of the split chuck and are clamped therein,
with the result that the thread convolutions could be damaged,
particularly in the case of V-threads. Second, the position of the
thread with regard to the split chuck and the chuck holder, re-

spectively, is not exactly defined. The result 1s that the posi-
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tion of the thread and the thread convolutions, respectively, with
regard to the chuck holder changes upon a positional adjustment of
the threaded shaft, for instance an axial re-adjustment, required
due to wear. However, since 1t 1s common practice in the process
of eroding threads to 1nitially roughing a number of threads with
a first portion of the threaded electrode shaft and then, after
positionally adjusting the threaded electrode shaft, to finally
erode the pre-roughed thread with a second, unused portion of the
threaded electrode shaft, the danger exists that the positions of
the thread convolutions of the afore mentioned first portion of
the threaded electrode shaft and of the afore mentioned second
portion of the threaded electrode shaft do not coincide. The re-
sult is that no precise thread flanks can be realized; the final
thread does not fulfill high quality standards. Thereby, it 1s un-
derstood that the used portion of the threaded electrode shaft 1is

cut off before a new, unused portion of the threaded electrode

shaft i1s applied.

Prior Art
U.S.Patent No. 2,629,277 discloses a stud bolt wrench used

for inserting and removing stud bolts. The wrench comprises a body

provided with an axial base bore and a base portion having an es-
sentially coaxial counterbore extending along approximately 180°

-~ of the periphery. Moreover, the base portion has a transverse slot
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crossing both the base bore and the counterbore. For fixing the
stud bolt, a two-part clamping set 1s provided. The clamping set
consists of a stationary part and a movable part, whereby both
parts are provided with thread convolutions for engaging the stud
bolt. The stationary clamping part 1s 1nserted into the counter-
bore, while the movable clamping part is received 1in the slot. The
two clamping parts are bilased by means of a spring in such a way
that a stud bolt received in the clamping set is clampingly fixed
therein.

The German Patent No. 288,152 discloses a tool for inserting
and removing stud bolts. This tool consists of an outer housing
provided, on its inner side, with several eccentric, curved sur-
faces. Received in these curved surfaces are jaws provided with
inwardly protruding catches. The catches are provided with thread
convolutions for fixing stud bolts. The jaws are held in their po-
sitions by means of springs. In order to fix a stud bolt in the
tool, the outer housing i1s rotated with regard to the jaws.
Thereby, the jaws are moved radially inwardly under the influence
of the eccentric, curved surfaces, such that the thread convolu-
tions of the jaws engage the corresponding thread of the stud

bolt.
Finally, U.S.Patent No. 2,073,274 discloses a stud screw
wrench having a hexagonal housing which is provided with a central

aperture delimited by four cam-shaped surfaces. Inserted into that
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aperture is a sleeve having four slots, whereby the sleeve is pro-
vided with an inner thread for fixing a stud bolt. The sleeve 1is
divided into four sections by means of the afore mentioned slots.
The four sleeve sections are pressed inwardly upon rotating the
housing with regard to sleeve the under the influence of the cam-
shaped surfaces. In this way, a stud bolt received in the tool 1is
clampingly fixed.

A fundamental disadvantage of the afore mentioned devices can
be seen in the fact that the position of a threaded bolt or shaft
is not exactly defined nor can be exactly predicted. The reason 1s
that the position of the bolt or shaft with regard to the clamping
device depends on the fact, in the case of devices provided with
rotating clamping jaws or elements, with how much torque the
clamping jaws have been tightened to bring them into their clamp-
ing position and in what final positicn they are.

On the other side, the afore mentioned devices have no provi-
sions or means to align them and, thereby, the bolts or shafts re-
ceived therein, in such a way that both the axial position and the

angular orientation of the bolt or shaft is precisely defined.

Objects of the Invention

It is an object of the invention to provide a clamping appa-
ratus for fixing and non-rotatably clamping threaded shafts that

avoids the afore mentioned disadvantages, 1.e. to provide a clamp-
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ing apparatus in which a threaded shaft can be fixed qguickly, eas-

ily and with high, repeatable accuracy.

Summary of the Invention

In order to meet this and other objects, the invention pro-
vides an apparatus for fixing and non-rotatably clamping threaded
shafts comprising a hollow tubular housing having a central longil-
tudinal axis. The hollcow tubular housing comprilses an aperture ex-
tending in radial direction with regard to the central longitudi-
nal axis and has a rectangular cross sectional shape. A clamping
element 1is slidably received in that aperture and has a front face
provided with thread convolutions. An operating element 1s pro-
vided to slidably move the clamping element received 1in the aper-
ture towards the central bore and to lock a threaded shaft in-
serted into the central bore with high positional accuracy and re-
peatability.

Due to the rectangular shape of the aperture and the clamping_
element, it is ensured that the position of the clamping element
with regard to the clamping apparatus does not change, with the
result, that a threaded shaft is clamped in the apparatus always
in exactly the same axial position.

Preferably, the housing of the apparatus is provided with a

reference surface portion, allowing an exact alignment of the

clamping apparatus as a whole, and thereby of course also of the
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threaded shaft clamped therein, with regard to, for instance, a

machine tool.

Brief Description of the Drawings

In the following, an embodiment of the apparatus according to
the invention will be further described, with reference to the ac-
companying drawings, in which:

Fig. 1 shows a longitudinal sectional view of the apparatus;

Fig. 2 shows the essential parts and elements of the appara-
tus in an exploded perspective view;

Fig. 3 shows a perspective view of the clamping element; and

Fig. 4 shows a cross sectional view of the apparatus, taken

along line A-A in Fig. 1.

Detailed Description of a Preferred Embodiment

According to Fig. 1, the clamping apparatus comprises a hol-
low cylindrical shaft member 1. The front portion thereof, i.e.

the lower portion as shown in Fig. 1, is provided with a cylindri-

cal clamping sleeve member 2. The clamping sleeve member 2 has a
central bore 3 adapted to receive a threaded shaft 20. It 1is un-
derstood that the diameter of the central bore 3 matches the ex-
ternal diameter of the threaded shaft 20 to be received therein.

The clamping sleeve member 2 is provided with an aperture 4

opening into the central bore 3. The aperture 4 is adapted to re-
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ceive a radially movable clamping element 5, to be described in
more detail herein below, and having generally rectangular cross
section. In this connection, radially movable shall mean towards
and away from the threaded shaft 20 received in the bore 3. The
aperture 4 has a cross section whose width and height is adapted
to the dimensions of the clamping element 5 such that the latter
one slides in the aperture 4 with essentially zero clearance.
Thus, the clamping element 5 is received in the aperture without
the possibility to twist and rotate, respectively, and also the
horizontal and the vertical positions thereof are well defined.
The operation and exact design of the clamping element 5 will be
further explained hereunder with reference to Fig. 3.

Around the outer periphery of the clamping sleeve member 2, a
rotating annular operating element 7 is provided, adapted to ra-
dially move the clamping element 5. The lower end (as seen in
Figs.l and 2) of the clamping sleeve member 2 1s provided with a
groove 9 adapted to receive a retaining ring member 8 preventing
the annular operating element 7 from sliding off the clamping'
sleeve member 2, i.e. keeping the operating element 7 in the de-
sired position.

The outer surface of the hollow cylindrical shaft member 1 1is
provided with a reference surface portion 6 enabling the clamping
apparatus to be positioned in a well defined location, for in-

stance with regard to a machine tool. That reference surface por-
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tion 6 i1s designed and located such that 1t enables the location
of the clamping apparatus to be determined both in vertical direc-
tion, for example with reference to its front face 21 and also
with regard to its angular orientation around its longitudinal
central axis 22. The result 1s that the entire clamping apparatus,
and thereby also the threaded shaft 20 clamped therein, can be
precisely positioned.

Fig. 2 shows the essential parts and elements of the clamping
apparatus, particularly the hollow cylindrical shaft member 1, the
clamping sleeve member 2 with i1ts aperture 4 provided therein, the
clamping element 5, the annular operating member 7 as well as the
retaining ring member 8, 1in an exploded perspective view. More-
over, the groove 9 adapted for receiving the retaining ring member
8 can be clearly seen. Finally, the threaded shaft 20 i1s schemati-
cally shown.

Fig. 3 shows the clamping element 5 in a perspective view. AS
can be seen, the front (i.e. left according to Fig. 3) surface
portion of the clamping element 5 is provided with a plurality of
thread convolutions 11 that are matching the thread convolutions
of the threaded shaft 20. The back or opposite surface portion of
the clamping element 5 is rounded. Moreover, the lateral surface
portions 16 adjacent to the aforementioned thread convolutions 11
of the clamping element 5 are chamfered. Finally, one of the lat-

eral faces of the clamping element 5 1s provided with a groove 18
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serving as an orilentation aid, ensuring that the clamping element
5 1s inserted into the aperture 4 always 1n the same orientation.

With the aid of Fig 4, showing an enlarged cross sectional
view of the clamping apparatus along the line A-A in Fig. 1, the
design and the operation of the clamping apparatus 1s further ex-
plained. Clearly visible in this view are the clamping sleeve mem-
ber 2 with the aperture 4 provided therein, the clamping element
5, the rotating annular operating element 7 as well as the
threaded shaft 20 to be clamped in the apparatus. In the view ac-
cording to Fig. 4, the clamping element 5 1s shown 1n 1ts rest po-
sition in which its thread convolutions do not engage the thread
convolutions of the threaded shaft 20. Thus, the latter one 1is not
fixed and therefore movable in axial direction.

As can be further seen in Fig. 4, the interior of the annular
operating member 7 is not exactly circular, but is provided with a
radially gradually enlarging recessed portion 14 along a part of
its inner periphery. In the rest position of the clamping member 5
as shown in Fig. 4, the rounded back surface portion of the clamp-
ing member 5 rests against the deepest portion of the afore men-
tioned recessed portion 15. For clamping the threaded shaft 20,
the annular operating member 7 is rotated in the direction of the
arrow P. Thereby, the clamping member 5 1s radially moved against
the threaded shaft 20 with the result that the thread convolutions

11 of the clamping member 5 engage the thread convolutions of the
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threaded shaft 20 to radially and axially fix the latter one with
regard to the clamping apparatus.

For releasing the threaded shaft 20, the annular operating
element is rotated against the direction of the arrow P. The re-
sult i1s that the rounded back surface portion of the clamping ele-
ment 5 no longer rests against the wall 13 of the recessed portion
14 of the annular operating member 7 such that the clamping ele-
ment 5 can move radially away from the threaded shaft 20. After
releasing the annular operating element 7, the threaded shaft 20
can be axially moved by rotating it. If the annular operating mem-
ber 7 is in its rest position as shown in Fig. 4, the threaded
shaft 20 can be axially moved even by pulling or pushing it, since
the clamping element 5 is not self-locking; by pulling or pushing
the threaded shaft 20, its thread convolutions push the clamping
element 5 radially outwards.

Once the threaded shaft 20 1s axially moved to a new loca-
tion, and upon tightening the annular operating element 7, the
clamping element 5 is moved radially inwardly again, with the re-
sult that its thread convolutions 11 engage the thread convolu-
tions of the threaded shaft 20 and fix the latter one again in a
well defined axial and radial position with regard to the clamping
apparatus. The outer surface of the annular operating element 7 is

provided with a corrugation 19 to ease its operation.

ot b el e AR A ok Ak Lo 4RI s rarir ok MBI 15 (FA A BRIy A e s s et b T R i en e RE R ITAd | Ve sads me il Al Andmdn o



CA 02382906 2002-04-22

As can be further seen from Fig. 4, the aperture 14 opening
into the central bore 3 has a conically narrowing portion ét the
end facing the central bore 3 and the threaded shaft 20, respec-
tively. This conical portion serves as a stop against which the
chamfered front portion 16 of the clamping element 5 comes to rest
in order to prevent a too deep or tight engagement between the
thread convolutions 11 of the clamping member 5 and the thread
convolutions of the threaded shaft 20.

The embodiment of the clamping apparatus of the invention as
herein before described and shown in the drawings 1s particularly
suitable for clamping threaded shafts 20 having a small diameter
and for threaded shafts in the form of electrodes as they are used

for eroding threads, for instance in the metric size between M3

and M10. In this connection, it should be understood that a
threaded shaft for eroding a M3 thread has an outer diameter of
only 1.7 millimeters, with a pitch of 0.5 millimeters. It 1s fur-
ther understood that it is extremely difficult to manufacture such
a small thread by conventional thread cutting. Thus, the embodi-
ment with the shown clamping element 5 is particularly suitable
for threaded shafts having small outer diameters, since it 1is
relatively easy to provide the front surface portion of the clamp-
ing element 5 with corresponding thread convolutions 11.

In order to keep the clamping element 5 in the rest position

shown in Fig. 4, the annular operating element 7 being released, a
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spring member (not shown) can be provided, biasing the clamping

element 5 1n its rest position.
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WHAT IS CLAIMED IS:

1. An apparatus for fixing and non*rotatably clamping
threaded shafts, comprising:

a hollow tubular housing means having a central
longitudinal axis;

sald hollow tubular housing means comprising an
aperture means extending 1n radial direction with regard to
sald central longitudinal axis and having a rectangular cross
sectional shape;

a clamping means adapted to be slidably received 1n
sald aperture means and having a front surface means provided
with thread convolution means; and

an operating means adapted to slidably move said
clamping means recelived 1n sald aperture means towards said
central bore means and to lock a threaded shaft inserted into

sald bore means.

2 . Apparatus according to claim 1 in which said hollow

tubular housing means 1s provided with a reference surface

portion means.

3. Apparatus according to claim 1 in which said hollow

tubular housing means 1s provided with a sleeve means
coaxlally located with said central longitudinal axis at the
end of said hollow tubular housing means, having a central
bore means with a diliameter adapted to receive sailid threaded
shaft means to be fixed, whereby said aperture means 1is

located in sald sleeve means.

4, Apparatus according to claim 1 or 3 in which said
clamping means 18 received 1n said aperture means 1n an

essentially clearance free manner.
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5. Apparatus according to claim 3 in which said aperture

means opening into said central bore means is provided with
a conilically narrowed portion at the end facing said central

bore means to form a stop means.

6. Apparatus according to claim 5 in which said clamping
means has lateral face means having a chamfered portion
adjacent to said front face means, said chamfered portions
adapted to rest against said narrow portion of said aperture

mearns.

7. Apparatus according to claim 3 in which said clamping
means 1s provided with a spring means biasing said clamping
means 1nto a rest position 1n which said thread convolution
means provided on its front surface means are disengaged from
the thread convolutions of a threaded shaft inserted into said

central bore means.

8 . Apparatus according to claim 3 in which said operating
means comprilises an annular rotating collar means located
around said sleeve means and having an inner circular surface
with a radially, gradually enlarging recessed portion facing
sald clamping element, thereby adapted to move said clamping
means towards sald bore means upon rotation of said collar

mearns.

9. Apparatus according to claim 8 in which said collar
means 18 manually rotatable, whereby its outer surface is

provided with a corrugation means.

10. Apparatus according to claim 1 in which said clamping
means has a back surface means located opposite to said front

surface means, said back surface means having a rounded shape.
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11. Apparatus according to claim 8 in which said housing

means 1s provided with a retaining ring means located below

sald rotating collar means.

12. Apparatus according to claim 1 in which said clamping

means 1s provided with a marking means adapted to identify its

position.

CASSAN MACLEAN

307 Gilmour Street
Ottawa, Ontario
K2P 0P7

Agents for the Applicant
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