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(54) Abstract Title: Tool and method for the machine working of workpieces
(67) A tool for the machine working of workpieces is more particularly provided for universal machines, which

automatically work very small workpieces by different lathe working operations. A cutting insert 13 can be
fixed in a tool holder 14 by means of a fixing screw 19. The cutting insert 13 is constructed as a reversing

plate and has two conical receptacles for the conical
reversing plate has several use possibilities, such as

gripping head 25 of the fixing screw 19. This
grooving, plunge and turn, threading, front turn,

back turn and cut off. The central opening 30 in the cutting insert is connected by means of a slot 36 to the

narrower trapezoidal surface 35 of the cutting insert,

the slot 36 being sufficiently wide to fit over the

shank of the fixing screw 19. Thus, after loosening the fixing screw, the cutting insert can be removed
laterally and correspondingly fitted again. The screw 19 is captive and can also be operated from the back

48 of the tool holder 14.
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2407786

TOOL AND METHOD FOR THE MACHINE WORKING OF WORKPIECES

The invention relates to a tool for machine working of workpieces, particu-
larly on universal machines by lathe working. The tool has a tool holder, which is
providea with a fixing element with a shank section and a gripping head thickened
compared therewith, as well as a cutting insert to be fixed thereto and which has
at least one blade, usually two blades, an opening for the fixing element and at
least one gripping surface cooperating with the gripping head. The tool holder has

a gripping device for the fixing element.

Such tools are known from DE 36 32 296 A and DE 42 14 355 A. In the
case of the latter tools the fixing element comprises a clamping screw, which pro-
jects through a round hole, having a conical land, in a triangular or trapezoidal cut-

ting insert.

Particularly in the case of universal or automatic machines for the working of
very small, precision mechanical workpieces, such as the spindles of clocks and
watches and the like, both the cutting inserts and the tool holders are very small.
As such universal machines have linear or turret-like tool changers in which the
tools are housed in very closely juxtaposed manner and such machines are nor-
mally operated continuously in three shifts and only trained personnel are pro-
vided for the monitoring of their otherwise automatic operation, a problem arises if
a tool has to be replaced, e.g. because it has been damaged. In this case it is
normally necessary to wait for a setter, i.e. a qualified fitter, who replaces the tool.

Therefore the object of the invention is to create a tool of the aforemen-
tioned type, a cutting insert and a method for fitting the cutting insert, in which a
tool change is simplified in that it can be carried out by a less well trained person

without impairing the machining or working quality.



The invention achieves this object through a too| having a cutting insert,
which is provided with a slot linking the opening to an outer edge of the cutting

the cutting insert and preferably from both sides. ltis consequently possible to
loosen the cutting insert from the rear, particularly in that €.g. in the screw shank

The gripping head and the associated gripping surface can be substantially
conical. As the slot width is preferably smaller than the transverse dimensions of
the gripping head, despite the sjot there is a self-centring of the cutting insert on
tightening the fixing element.

which is bevelled towards the gap. If the cutting insert has a Symmetrical con-
struction, then the two legs bounding the gap give a wedge-shaped orienting sur-
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This construction also ensures that in spite of the gap, even in the case of high
forces acting on the cutting insert, the two fork-like legs do not have a widening
tendency. They are held together by the corresponding stop faces on the holder
in the same way as a clip or clamp. The cutting insert is preferably in the form of
a reversing or flip plate and correspondingly has two facing blades, which can be
brought into use by reversing the cutting insert on the tool holder. Thus, on both

sides of its opening, the cutting insert has Corresponding conical surfaces.

The invention also provides a cutting insert for tools for machine working, in
which the cutting insert has a slot connecting the opening to an outer edge of the
cutting insert and whose width is no smaller than that of the shaft section. |t pref-
erably has a triangular configuration with a substantially central opening and a slot
provided in one corner and preferably blades are provided at the two other cor-

ners.

The method for fixing to or removing from a tool holder g cutting insert pro-
posed by the invention provides for the cutting insert in the loosening position of
the fixing element to be moved over or removed from the shank section of the fix-
ing element transversely to the extension thereof. The fixing element can be
moved by a screwing action between the loosening and the clamping position and
the loosening position can be secured against further loosening so as to render

the fixing element captive.



ments made thereunder.

Embodiments of the invention are described, by example only, in greater
detail hereinafter relative to the attached drawings, wherein-:

Fig. 1 is a side view of a too| according to the invention with a fixed cutting
insert.

Fig. 2 is a corresponding side view with the cutting insert released from the
tool holder.

Fig. 3 is a detail section through the too| holder with fitted, but not clamped

cutting insert.

Fig. 4 is a representation corresponding to fig. 3 with a clamped cutting in-
sert.
Fig. 5 shows a tool holder with a one-sided cutting insert with g significantly

projecting blade.

Fig. 6 is a perspective view of a cutting insert.
Fig. 7 is a plan view.
Fig. 8 is a side view.

Fig. 9 is a front view of the blade of a cutting insert according to fig. 6.
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Figs. 10 is a part-sectional plan view of a tool with a clamped and
and 11 unclamped cutting insert.

Figs. 1 to 4 show a tool 11in a greatly enlarged form. Itis intended for use
in universal machines or automatic lathes, where smal and usually precision me-
chanical parts are to be finished in a single setting. This involves internal and ex-
ternal tl{rning, grooving, threading and other Operations, which terminate with the

cutting off of the workpiece from a rod guided by the automatic chuck. All these

a blade with a specific profile able to engage in a working manner in the work-
piece. In accordance with the machine type for which they are intended, these

tools are also known as "Swiss Tools".

The tool 11 has a too] holder 12 and a cutting insert 13. The tool holder is
made steel, but in its shank 14 for clamping to the machine it is provided with g
hole, which is filled by a hard metal bar 15 In the manner described in the afore-

holder.

In the area carrying the cutting insert, the tool holder is provided with a lat-
erally projecting projection 21, in which the screw shank 22 is received in a3 deep
depression 23, also in the clamped state (fig. 4).
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The fixing element 19 has a gripping head 24 with g conical gripping head
surface 25 and an internal key surface 26 for a tightening key 27. The key surface
can be constructed in the manner of a hexagonal recess or a hexagonal socket
head gripping surface. The gripping head is contracted somewhat towards the
shank, but its external diameter is larger than the screw shank, including the
thread provided thereon.

A; the end of the screw shank 22 a circlip 28 is inserted in a groove and
which in the loosening position of the fixing element 19 shown in fig. 3 secures
said element against a complete turning out from the thread 20 in that it strikes
against the bottom surface 29 of the depression 23.

The cutting insert 13 is in the form of a relatively thick, trapezoidal, small
hard metal plate. In its centre is provided an opening 30, which passes in circular
manner about a centre axis 31 The opening is provided with in each case a coni-
cal depression Symmetrically towards both sides 32 of the cutting insert and as a
result gripping surfaces 33 are formed, which are constructed with matching angle
and diameter conditions for the gripping head surface 25 of the fixing element. A
narrow, cylindrical opening section 34 is provided between the two conical grip-
ping surfaces 33.

shank. Its diameter is only slightly wider than the screw shank, i.e. between a few
tenths and one or two millimetres wider. However, it is narrower than the external
diameter of the gripping surface 33 to the extent that it cooperates with the grip-
ping head 24. Consequently it can centre in the conical gripping surface in the
clamped state and is not drawn into the slot.

The cutting insert forms a triangular yoke, whose legs 37 to both sides of
the opening have on their outer surface orienting faces 38, whose angle and di-
mensions match the stop faces 17.
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The two outer edges of the trapezoidal yoke form the blades 39 of the cut-

ting insert and which are ground or profiled in accordance with their intended use.

be engaged in a workpiece 40.

The recess 16 in the tool holder has an inner stop face 41 with which the
cutting insert 13 engages.

Figs. 10 and 11 show a tool 11 with a tool holder 12 and a cutting insert 13
In much the same way as fig. 5 and in plan view. Itis noteworthy that between the
gripping head 24 of the fixing element 19 and the associated conical gripping sur-
face 33 a conical, annular disk 50 is provided, whose shape and width are
adapted to the gripping head surface and therefore also the corresponding grip-
ping surface 33 of the cutting insert 13. It acts as a washer and protects the grip-



gripping surface 33. Itis loose and can, as shown in fig. 11, be drawn off together
with the gripping head 24, so that the cutting insert can be removed upwards.

In the embodiment of the fixing element 19 (cap screw) and tightening key
37 shown in figs. 10 and 11 there is no need to provide on the screw shank 22 a
circlip 28 in the form shown in fig. 3. The tightening key profiling 42, 43 is a hex-
agonal socket head profile on the side, which is associated with the internal key
surface 44 in the screw shank 22, at g predetermined distance a from the end of
the profiling 43, is fixed a disk forming a stop 51 and is sufficiently large for it to be
able to strike against the back 48 of the tool holder 12 when the screw 19 is loos-
ened. Instead of being in the form of a ring mounted on the tightening key 27, the
stop 51 can also be formed by a sleeve or a corresponding thickening of the tight-
ening key shank, which has the distance a from the end of the key surface 43.

The method for fixing or removing the cutting insert 13 on or from the tool
holder can be seen in figs. 1 to 4.

The fixing element is operated by means of the tightening key 27. As can
be seen in fig. 3, the latter has on one side a hexagonal socket head-like profiling
42, which matches the larger, internal key surface 26 in the gripping head 24 and
on the other side of its L-shaped, bent shank it has a key surface 43 of the same
type, but with smalier dimensions and which matches the internal key surface 44
in the end face 45 of the screw shank 22.

Fig. 3 shows the fixing element 19 in its loosening position where the grip-
ping head 24 projects from the opening 30 and the gripping surfaces 25, 33 are
not in engagement with one another. The fixing element 19 is unscrewed from the
tool holder 14 to such an extent that the circlip 28 strikes against the bottom sur-

face 29 and consequently provides security against loss of the screw.

In the manner shown in fig. 2, the cutting insert can be extracted upwards in
this position, i.e. transversely to the longitudinal extension of the tool holder 14, in
order to replace it by another screw or, after turning by 180g, for reinsertion for

using the opposite blade 39



Following insertion the fixing element is brought back into the gripping or
clamping position by screwing in (considered from the gripping head) and this is
shown in figs. 1 and 4. In this position the gripping surface 32 engages on the

against the stop face 41 As a result of the conical gripping surface 33 the cutting
insert is\ self-centred and, assisted by the axial displacement between the axes 18
and 31 6f the fixing element and opening, is pressed with the orienting faces 38
against the stop faces 17. Therefore the cutting insert is secured on the tool

tation.

Gripping or clamping by the wedge-like orienting faces 38 in the corre-
sponding wedge-shaped receptacle of the stop faces 17 also ensures that the
forces exerted by the gripping head 24 and which act on the legs 37, do not lead
to a widening of the slot 36. A corresponding, precisely ground cutting insert can
consequently be reversed or replaced by another, corresponding cutting insert,
without impairing the precise positioning of the blade relative to the workpiece 40.
Therefore the cutting insert can be replaced by an untrained person without the

Figs. 10 and 11 show the tool with tightening keys applied from both sides.
In practice, application only takes place from one side. Fig. 10 shows that the
conical annular disk 50 is located between the gripping surface 33 and the grip-
ping head surface 25 and consequently protects the latter against damage by
seizing or a certain cutting action on the edges 52 (cf. figs. 6 and 8) of the cutting
insert 13. The annular disk can be rapidly replaced in that the fixing element 19 is
completely unscrewed by means of the tightening key and its hexagonal socket
head profiling 42 engaging in the gripping head.
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As has been described hereinbefore, in practice the fixing element 19 is al-
ways screwed on and down from the tool holder back 48. For this purpose the
Spacing a between the stop face 51 and the end of the tightening key profiling 43
is dimensioned in such a way that it is shorter than the thread 20 in tool holder 12.
Thus and as is shown in fig. 10, the tightening key 27 can engage in the corre-
sponding, internal key surface 44 and turn the fixing screw 19 between the clamp-
ing position (fig. 10) and an opening position (fig. 11). However, before the fixing
screw 19 completely drops out of the thread 20, as a resuit of the stop 51 on the
tool holder back 48 the tightening key 27 draws out of the gripping surface profil-
ing 44 in the screw shank 22, so that the screw cannot be further unscrewed and
consequently does not drop out of the thread 20. This creates automatic security

against the loss of the fixing element 19



11

CLAIMS

1. Tool for the machine working of workpieces (40), particularly on universal ma-

chines by lathe working,

a) with a tool holder (12), which has a fixing element (19) with
a shank section (22) and a gripping head (24) thicker than the
latter and

b) a cutting insert (13) to be fixed thereto,

c) which has at least one blade (39),

d) an opening (30) for the fixing element (19) and

e) at least one gripping surface (33) cooperating with the
gripping head (24),

f) the tool holder (12) having a gripping device for the fixing
element (19),

characterized in that

a) the cutting insert has a slot (36) connecting the opening (39)
to an outer edge (35) of the cutting insert (19),

h) having a width not smaller than the thickness of the shank

section (22).

2. Tool according to claim 1, characterized in that the fixing element (19)is
placed in captive manner in the tool holder (12).

3. Tool according to claim 1 or 2, characterized in that the fixing element (19)is
operable for clamping and unclamping purposes from the back (48) of the tool
holder (12) opposite to the cutting insert (13) and preferably from both sides.

4. Tool according to claims 1 to 3, characterized in that the cutting insert is con-
structed as a reversing plate and in particular on both sides of the opening there is

a gripping surface.
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5. Tool according to one of the preceding claims, characterized in that the fixing
element (19) is a screw, preferably with internal key surfaces (26, 44) on both end

faces.

6. Tool according to claim S5, characterized in that the eéngagement depth (a) of a
tightening key (27) for engaging in at least one of the key surfaces (44) is so lim-
ited with respect to the tool holder by a stop (51) that its rotary drive is interrupted
before the Cooperating thread (20) of the fixing element (19) and the tool holder
are disengaged.

7. Tool according to one of the preceding claims, characterized in that the grip-

ping head (24) and associated gripping surface (33) are substantially conical.

8. Tool according to one of the preceding claims, characterized in that between
the gripping head (24) and the associated gripping surface (33) is provided a
washer (50) adapted thereto.

9. Tool according to one of the preceding claims, characterized in that the width
of the slot (36) is smaller than the transverse dimensions of the gripping head
(24).

10. Tool according to one of the preceding claims, characterized in that the cutting
insert (13) has at least one leg (37) bounding the slot (36) and which is preferably
bevelled towards the siot (36).

11. Tool according to one of the preceding claims, characterized in that the cutting
insert (13) has at least one orienting face (38) and the tool holder (12) at least one
stop face (17) cooperating with the orienting face (38) and in particular on both
sides of the slot (36) are provided orienting faces (17), preferably on the outside of
the opening (30)-bounding legs (37) and their spacing decreases away from the
opening (30).

12. Tool according to claim 5 and 10, characterized in that the centre axes (18,
31) of the conically matching gripping head (24) and gripping surface (33) are so
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positioned with respect to the at least one orienting face (38) and stop face (17)
that the spacing of the gripping head centre axis (18) from the stop face (17) is
somewhat smaller than the spacing of the centre axis (31) of the gripping face
(33) from the orienting face (38).

13. Tool according to one of the preceding claims, characterized in that the shank
(14) of the tool holder (12) is provided with a hard metal core (15).

14. Cutting insert for tools for machine working of workpieces (40), particularly on
universal machines by lathe working, for fixing to a tool holder (12) with a fixing
element (19), which has a shank section (22) and a gripping head (24), the cutting
insert (13) having at least one blade (39), an opening (30) for the fixing element
(19) and a gripping surface (33) for the gripping head (24), characterized in that
the cutting insert (13) has a slot (36) connecting the opening (30) to an outer edge
(35) of the cutting insert (13) and which has a width which is no smaller than that
of the shank section (22).

15. Cutting insert according to claim 14, characterized in that it is triangular with a
substantially central opening (30) and a slot (36) provided in one corner and

where blades (39) are preferably provided in the two other corners.

16. Method for fixing or removing a cutting insert (19) with an opening (30) to or
from a tool holder (12), where a fixing element (13) with a shank section (22) and
a gripping head (24) thicker than the latter can be moved between a loosening
position and a gripping position, characterized in that in the loosening position of
the fixing element (19), the cutting insert (13) can be moved over or removed from
the shank section (22) of the fixing element (19) transversely to its extension.

17. Method according to claim 16, characterized in that the fixing element (19) can
be moved in screwing manner between the loosening and gripping positions and

the loosening position is secured against further loosening.

18. A tool for the machine working of workpieces, substantially as herein de-

scribed and as illustrated in the drawings.
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19. A cutting insert for tools for the machine working of workpieces, substantially

as herein described and as illustrated in the drawings.

20. A method for fixing or removing a cutting insert, substantially as herein de-

scribed and as illustrated in the drawings.
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