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FASTENING DEVICE FOR A TOOL OR WORKPIECE

The present invention concerns a fastening device for a
tool or work piece according to the préamble of claim 1.

Fastening devices of this type are known and used, for ex-
ample, for adjusting an electrode holder or electrode on a
chuck so as to fit accurately.

A fastening device of this type is known from EP 0 111 092
B2 in which a plate with recesses is provided between the
two parts to be fastened together for centering in X and Y
direction, whereby the edges of the recesses of the plate
yield vis-a-vis the centering projections of the one part
until the two parts come into contact on the designated
fitting areas in order to also bring about an alignment and
adjustment in the Z-axis, i.e. the longitudinal central
axis of the entire arrangement. Thus, the above mentioned
shim or plate is required to attain the accurately fitting
contact, adjustmeht and alignment in each of the three dif-
ferent directions mentioned. However, said plate or shim
increases the cost.of manufacturing and assembly as well as
the overall height of the entire arrangement.

It is the object of the invention to.create a fastening de-
vice of the aforementioned type for two parts with which a
precise centering or adjustment is possible in both the X
and Y direction while simultaneously enablihg an accurately
fitting reciprocal contact in Z direction withbut the ne-
cessity of additionally making a shim or plate and install-
ing it so as to fit accurately. Moreover, any other type of
additional auxiliary part for the accurately fitting con-
tact, while simultaneously centering or adjusting, is to be
avoided. Nevertheless, when in use, the fitti§§=areééféref
to abut firmly and without danger of the two bérts to be
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fastened together tipping and simultaneously centered or -
adjuSted in X and Y direction, i.e. it should be possible
for the fitting projections to be completely engaged when
the contact surfaces adjoin; however, they should not pre-
vent the ultimate contact of these fitting areas.

The solution of this apparently contradictory object con-
sists therein that the'fitting projections on one of the
parts are arranged between the contact surfaces, and that
the other part to be connected with it has fitting recesses
at Corresponding-points, whereby the fitting projections
and the fitting recesses engage in one another so as to fit
accurately and lock positively when the two parts are fas-
tened together, and that the fitting projections are pro-
vided in an area of the part on which they are located
which can elastically deviate, or is flexible, in axial di-
rection against a deformation force. -

If the parts thus constructed are fastened to one another
and braced with one another, the fitting projections engage
in the fitting recesses prior to the contact surfaces abut-
ting. By increasing the axial tension or mounting force, it
can nevertheless be attained, without a shim or or plate or
the like, that the contact surfaces abut in a desired man-
ner. Moreover, inclinations of the two parts are also pre-
vented because the fitting projections, or the areas
equipped with these, bringing about the centering or ad-
justment in X and Y direction, yield somewhat in clamping
direction. Thus{ the parts to be connected can enable a
firm abutment of the contact surfaces due to the deviating
or flexible areas at the fitting projections when the fit-
ting projections and fitting recesses engage in their final
position so as to be positively locked without any addi-
tional parts being required.



Embodiments of the invention are-described in greater de-
tail in the following with reference to the drawings having

,the-eséential features of the invention, showing, partially

in schematic representation:

Fig. 1

in graphic representation, a holder to which a tool
or work piece can be fastened, with an inclined view
from the top onto the fitting areas arranged in the

. corners and fitting projections arranged between
" them, '

Fig. 2

Fig. 3

Fig. 4

in a graphic representation, a holder as in Fig. .1,
shown in reverse vis-a-vis Fig. 1, and the tool or
work piece to be connected therewith and fastened
thereon just prior to the connection and adjustment,
in which it is indicated that a flexible area pro-
vided in the area of the fitting projeétions can be
formed by a slot and/or a recess, '

a partially sectional side view of the fastening de-
vice after assembling the work piece or tool and the
holder prior to the fitting areas coming in contact,
and

a side view with fitting areas which are in contact
after tightening of the fixing screw, in which the
deformation of the flexible area:is shown in an ex-
aggerated manner for better understanding.

A fastening device for a tool or work piece, an electrode

in this embodiment, with which other work pieces can be

worked which in turn, however, must -also first be worked as

a work piece and represents a first part 1 of the fastening
device, has, according to Fig. 3, a central tightening
screw 2, also simply called screw 2 in the following, in
order to be ‘able to mount the noted first part 1 on a
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holder 3 as second part, also called part 3. In this case,
the two parts 1 and 3 to be fastened together each have,
when in use, fitting areas 4 and 5 adjoining one another in
a common plane which can, according to Figs. 1 and 2, per-
haps have additional screw holes 6 for a further fastening.
Usually, however, the central screw opening 7 on holder 3
and the threaded hole 8 on the work piece or part 1 is suf-
ficient to attain a sufficiently secure fastening with
screw 2, because the fitting areas 4 and 5 result in an ac-
curate reciprocal position in axial direction and trans-

.versely or at right angles to the screw 2 when they are

braced vis-a-vis one another. In this case, fitting projec-
tions 9 are provided at the fastening point formed by the
surfaces facing one another in addition to the fitting ar-
eas 4 and 5 fixing the reciprocal axial position; said fit-
ting projections 9 prevent pafts 1 and 3, joined together,
from shifting transversely to the faétening means within
the contact plane of the fitting areas 4 and 5 and center -
the two parts 1 and 3 so as to fit accurately, alsc trans-
versely to this contact plane in X and Y direction.

For this purpose, the fitting projections 9 are situated on
one of the parts, in the embodiment on part 3, between the
contact surfaces 5 and the other part to be connected with
it, in the embodiment part 1, has fitting recesses 10 at
corresponding points. When they are fastened together, as
per Figures 3 and 4, the fitting projections 9 and fitting
recesses 10 engage in one another so as to fit accurately
and, in part, lock positively and ensure a reciprocal ad-
justment and centering of-the two parts 1 and 3.

Fig. 3 thereby shows the arrangement in which the fitting
projections 9 engage so as to lock positively in the fit-
ting recesses 10. It can be seen that the fitting areas 4
and 5 are still spaced from one another in this position,



that is they are not in contact, so that a reciprocal tip-
ping of parts 1 and 3 would be possible.

In order to ensure that a stronger tightening of the fas-
tening elemént,,namely screw 2 or several screws, can re-
sult in'maintaining the adjustment and centering in X and Y
direction, but nevertheless also produced in Z direction by
contact of fitting areas 4 and 5, the fitting projections 9
are each provided on an area 11 of this part 3 which can
deviate elastically, or is flexible, against a deformation
force in axial direction, i.e. in direction of the slope of
the fixing screw 2. It would also be feasible to place the
fitting recesses 10 in addition or in place of the fitting.
projections 9 on such a flexible area of the part 1 on
which they are located; however, most often it is more ad-
vantageous if the fitting projection 9 can deviate somewhat
in axial direction because it is itself not deformed as a
result, which is not quite precluded in a fitting recess.

When the fitting projections 9 engage in the fitting re-
cesses 10, as shown in Fig. 3, the fitting areas 4 and 5
are thereby spaced from one another, the distance between
them being equal to or less than the flexibility of the de-
viating area 11. It is thereby assured that, when the screw
2 is tightened in the area of the fitting projections 9 and
fitting recesses 10 already adjoining one another in axial
direction, there is such great flexibility that fitting ar-
eas 4 and 5 can also be brought together. If, therefore,
screw 2 is tightened more in the position shown in Fig. 3,
the flexible area 11 is deformed somewhat in axial direc-
tion as per Fig. 4 and, while maintaining the centering. and
adjustment between the fitting projections 9 and fitting
recesses 10, fitting areas 4 and 5 also come to adjoin one
another, that is, come in contact and énsure a reciprocal
alignment of parts 1 and 3, so that the adjustment in 2 di-
- rection is_also attained.



In the embodiment, the fitting projections 9 are wedge-
shaped in cross-section, i.e. they have a trapezoidal
cross-section, that is they taper from their base 9a in
vertical direction. The fitting recesses 10 have, in con-
formity with this shape of the fitting recesses, trans-
versely arranged counter surfaces 12 which, when in use,
adjoin the flanks 9b of the fitting projections 9 extending
diagonally in cross-section so as to be flat, as can be
clearly seen in Fig. 4. This results in the best possible
centering and adjustment in direction of the separating or
contact plane between the two parts 1 and 3, that is trans-
versely to the Z axis of to the center axis and to the
screw 2,

If necessary, the fitting projections 9 could also have a
circular or semicircular cross-section which can interact
either with diagonal counter surfaces 12 or similarly
shaped. counter surfaces.

The flexibility of area 11 is created thereby that a recess
13a or cavity each is provided adjacent to the gripping
projection 9 in clamping direction, in the embodiment of
Figs. 1, 3 and 4, a slot 13 extending parallel to the fit-
ting areas 5 which separates the area 11 of part 3 having
the respective fitting projection 9 from the remaining area
of this part 3 in an otherwise one-piece connection. Above
all, Fig. 4 illustrates that the size of this slot 13 ex-
tending in clamping direction, i.e. the width w of the
slot, is elastically reduced directly below or above the
fitting projection 9 especially in the center of the slot
as a result of the clamping action. The recess 13a, cavity
or slot 13 is therefore arranged in clamping direction be-
hind these fitting projections 9 on the part 3 having the
fitting projections 9 in each case. The lateral expansion
or length 1 of the slots 13 transversely to the slope of



the radial fitting projections 9 is thereby larger than the
width of the fitting projections 9 at its base 9a in this
direction, which can be clearly seen in Figs. 1, 2 and 4.
This results in a sufficiently long area 11 in order to en-
able it to yield“éiastically when the entire fastening de-
vice is braced with aid of screw 2 while reducing the width
w of the slot. The length 1 of slot 13 or recess 13a trans-
versely to the extension of the fitting projections 9 can
be about three to five times the width of the fitting pro-
jections 9 at its base 9a in each case, in order to. obtain
a sufficient spring action, elasticity or flexibility of
area 11 while nevertheless having sufficient firmness to
maintain the adjustment and centering.

It is indicated in Fig. 2 that recesses 13a can be provided
in place of slots 13 whereby, on the one hand, a slot 13
and, on the other hand, such a recess 13a are shown in Fig.
2. However, recesses 13a can be prbvided on all flexible
areas 11, as indicated by a broken line.

According to Fig. 2, these . recesses 13a are thereby_bpen on
the upper side 18 facing away from the fitting projection 9
and the lateral boundary walls 13b extend parallel to one
another and at right angles to the lateral surfaces 14 and
the upper side 18. In the event that such recesses 13a are
arranged below the fitting recesses 10, these could extend
in a similar manner up to a corresponding underside 17 of
part 1.

Moreover, it would be feasible that slots 13 be provided on
opposite sides and recesses 13a in each case on the other
two opposite sides. This is almost a specialicase for a
slot in which the border of the slot facing away from the
flexible area 11 is virtually left out or omitted. Never-
theless, when the two parts 1 and 3 are fastened together,
an elastic deformation of the area 11 essentially results,



as also shown in Fig. 4. However, part 3 has a lower
weight. '

According to Figs. 1 and 2, fitting projections 9 have a
longitudinal shape and extend from the edge or lateral sur-
face 14 of the part 3 on which they are located in direc-
tion toward its center and end before this center. The fit-
ting recesses 10 are oriented in the same way and direction
according to Fig. 2 and open at the edge in the area of the
lateral surfaces 15 of part 1. In this case, the fitting
projections 9 are prismatic centering gibs or centeiing gib
pieces which, according to Fig. 1, are uniformly distrib-
uted about the periphery of part 3 and which extend radi-
ally to the lateral surfaces 14 and the corresponding edges
in a part which is round in cross-section and at right an-
gles in the réctangular or square part of the embodiment
shown. .

At least two, or two each, fitting recesses 10 ending on
opposite lateral surfaces 15, which also align in this em-
bodiment (which does not necessarily have to be the case)
can also be connected to one another to form a fitting ré-
cess which passes through e.g. the center, the end areas of
which then interact accordingly with the fitting projec-
tions 9. This enables one to make such opposite fitting re-
cesses in a single step.

In this case, these gib-like fitting projections 9 and, ac-
cordingly, also .the fitting recesses 10 are arranged on
lines crossing one another at right angles, so that recip-
rocal heat motions are also not hindered due to the con-
struction of the fitting recesses 10 with open edges. Such
heat motions can occur when part 1 is machined as a work
piece or when it is later used as a tool as electrode. The
arrangement of the even fitting areas 4 and 5 as well as
fitting projections 9 and fitting recesses 10 to one an-



other thus result in an adjustment in X, Y and Z direction,
also even in direction of rotation about the central middle
axis of the entire arrangement, but do not, in spite of
this, hinder lateral heat expansions and heat motions.

The part 3 having slots 13 or recesses 13a to form the
flexible area 11 has a cavity 16 arranged in the middle in
which slots 13 or recesses 13a end so as to be open and the
slots 13 or recesses 1l3a are also open toward the latera;
surfaces 14, i.e. formed continuous on the whole, so that
they enable the flexibility of area 11 shown in Fig:. 4. In
order to thereby maintain an adjusting and centering sur-
face which is as large as possible, the fitting projections
9 extend over the entire width of the slotted area reaching
from the outer side 14 to the cavity 16. The fitting pro-
jections 9 thus have a length which corresponds to the to-
tal width of the slots 13 or recesses 13a. This also re-
sults in deformation conditions which are as uniform as
possible when the entire fastening device is braced and
when the fitting areas 4 and 5 are pressed together. It
should also be noted that the thickness of the material of
area 11 situated between slots 13 or recesses 13a and the
fitting projection 9, if applicable fitting recess 10,
should Be selected such that a deformation in clamping di-
rection requires a force of at least approximately 200 N
per fitting projection 9. This means that the fit in the
area of the fitting projection 9 is maintained despite this
flexibility.

 “The fastening of two parts 1 and 3 together, e.g. of a tool
or work piece, on a holder provides that the two parts 1
and 3 to be fastened together have adjoining fitting-areas
4 and 5 when in use and are braced against one another by
fastening means, e.g. a single fixing screw 2, extending
transversely or at right angles to the contact plane of
these fitting areas 4 and 5. In this case, in addition to
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the fitting areas 4 and 5 fixing the reciprocal axial posi-
tion in 2 direction, fitting projectidns 9 are provided on
the one part and fitting recesses 10 on the other-part
which prevent the parts 1 and 3 connected and braced with
one another from shifting transversely to the fastening
means within the contact plane of fitting areas 4 and 5 and
which center the two parts 1 and 3 transversely to this
contact plane in X and Y direction so as to fit accurately.
The fitting projections 9 and/or the fitting récesses 10
are thereby on an area 11 which can deviate elastically, or
is flexible, in axial direction against a deformation force
which can be applied by screw 2, of the part 1 or 3 on
which they are located, so that the fitting projections 9
engage so as to fit accurately in the fitting recesses 10
before the fitting areas 4 and 5 come in contact. By tight-
ening the fastening means more, fitting areas 4 and 5 then
also come into reciprocal contact without the need for an
additional part for adjusting or centering in X and Y di-
rection.
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PATENT CLAIMS

1. Fastening device for a tool or work piece as a first
part (1) on a holder (3) as a second part, whereby the two
parts to be fastened together have adjoining fitting areas
(4, 5) when in use and are braced against one another by
fastening means extending transversely or at rights angles
to the contact plane of these fitting areas (4, 5), in
which, in addition to the fitting areas (4, 5) fixing the
reciprocal axial position, fitting projections (9) are pro-
vided at the fastening point which;prevent the parts (1, 3)
connected to one another from shifting transversely to the
fastening means or within the contact pléne of the fitting
areas (4, 5) and center the two parts (1, 3) transversely
to this contact plane, at least in X and Y direction, so as
to fit accurately, characterized in that the fitting pro-
jections (9) are arranged on one of the parts, between the
contact surfaces, and the other part to be connected with
it has fitting recesses (10) at corresponding points,
whereby the fitting projections (9) and the fitting re-
cesses (10) engage in one another so as to fit accurately
and lock positively when the two parts (1, 3) are fastened
together, and that the fitting projections (9) are provided
on an area (11) which can elastically dev1ate, or is flex-
ible, in axial direction against a deformation force of the
part on which they are located.

2. Device according to.claim'l, characterized in that the
fitting surfaces (4, 5) are spaced from one another when
the fitting projections (9) engage in the fitting recesses
(10), the distance between them being equal to or less than
the flexibility of the deviating area (11).

3. Device according to claim 1 or 2, characterized in that
the fitting projections (9) are wedge—-shaped or curved or _
circular in cross-section or provided with a trapezoidal or
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semicircular cross-section and the fitting recesses (10)
have counter surfaces (12) arranged transversely in confor-
mity.

4. Device according to one of the claims 1 to 3, character-
ized in that a recess (13a) adjacent to the fitting projec-
tion in clamping direction, cavity and/or a slot (13) ex-
tending especially'parallél to the fitting areas (5) is
provided which separates the area (11) of the part (3) ex-
hibiting the fitting projection (9) from the remaining part
of these parts and that the size of this cavity, recess
(13a).or slot (13) extending in clamping direction can be
elastically reduced by the clamping action.

5. Device according to one of the claims 1 to 4, character-
ized in that the recess (13a), cavity or slot (13) are ar-
ranged on the pért (3) having the fitting projections (9)

in clamping direction behind these fitting projections (9).

6.,Device according to one of the claims 1 to 5, character-
ized in that the fitting projections have a longitudinal’
shape and extend, in particular, in direction of its center
from the edge of the part (3) on which they are located and
'-end before the center and that the fitting recesses (10)
are oriented in the same way and open at the edge.

7. Device according to one of the claims 1 to 6, character-
ized in that the fitting projections (9) are prismatic cen-
tering gibs which -are distributed'uniformly about the pe-
riphery of the part (3) and extend radially to the lateral
surfaces (14) 'in a part with-a round cross-section and at
right angles in a rectangular part. '

8. Device according to one of the claims 1 to 7, character-
ized in that the gib-like fitting projections (9) and the
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fitting recesses (10) are arranged on lines crossing one
another at right angles.

9. Device according to one of the claims 1 to 8, character-
ized in that the part (3) with the recesses (13a) or slots
(13) for forming the flexible area (11) has an essentially
centered cavity (16) into which the recesses (13a) or slots
(13) open and that the slots (13) or recesses (13a) open
toward the lateral surfaces (14).

10. Device according to one of the'claims 1 to 9, cﬁarac—
terized in that the fitting projections (9) extend over the
entire side of the slotted area reaching from the outer
side (14) to the cavity (16).

11. Device according to one of the claims 1 to 10, charac-
terized in that the lateral expansion or length (1) of the
slot (13) or recess (13a),  transversely to the slope of the
fitting projections (9), is greater than the width of the
fitting projections (9) in this direction. '

12. Device according to one of the claims 1 to 11, charac-
terized in that the thickness of the material of the flex-

" ible area (11), between the slot (13) or recess (13a) and
the fitting projection (9), is such that a deformation in
clamping direction requires a force of at least about 200 N
per fitting projection (9).

13. Device according to one of the claims 1 to 12, charac-
terized in that the length (1) of the slot (13) or the re-
cess (13a), transversely to the extension of the fitting
préjection (9), is about three to five times the width of
the fitting projection (9) at its base (%9a).

14. Device according to one of the claims 1 to 13, charac-
terized in that the recesses (13a) are open on the upper
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side (18) or underside (17) facing away from the fitting
préjection (9) or fitting recess (10) and that its lateral
border walls (13b) extend parallel to one another, and/or at
right angles to the lateral surfaces (14, 15) or to the up-
per side (18) or underside (17).

15. Device according to one of the preceding claims, char-
acterized in that at least two fitting recesses (10) open-
.ing on opposite lateral surfaces (15) are in alignment with
‘one another and/or connected with one another to' form a
fitting recess passing through the center.
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