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A system is proposed that is made up of a tool holder 1, a 
collet 15 with a clamping nut 19, and a tool insert 27, in which 
the collet 15 and the tool insert are fixed and positioned on 
various function surfaces within the tool holder 1. Neverthe 
less, the clamping means are the same, namely a thread on the 
tool holder 1. 
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TOOL, HOLDER HAVING A COLLET 
HOLDER AND A TOOL INSERT FOR USE IN 

ATOOL, HOLDER 

0001. With the use of collets, rotating tools can be clamped 
in a very precise and compact manner. However, because not 
all tools can be clamped in one collet, the necessity arises of 
providing a tool holder in which both collets as well as tool 
inserts can be received for fixed or driven tools. 

0002 DE 102 19600 C5 discloses a tool holder having a 
collet holder in which tool inserts can be used in addition to 
collets. In this context, the tool inserts have a flange plate. The 
tool insert is bolted to the tool holder via this flange plate. The 
tool insert is centered by the same conical borehole as the 
collets are. 
0003 Practice has demonstrated that the collet holder suf 
fers wear from the multiple replacements of the collets. If the 
tool insert, such as is familiar from DE 102 19 600 C5, is 
received in the collet holder directly, then the wear on the 
collet holder increases. The resulting errors in geometry in the 
collet holder lead to significantly increased errors in the posi 
tioning and radial runout of the tool inserts that are inserted 
into the collet holder. The result is rapid wear on the cutting 
tools that are received in the tool inserts. When the cutting 
tools are used in machining, errors can arise in the geometry 
and Surface of the work piece, and damage can occur to the 
Surrounding components of the machine tool and to the tool 
holder due to the oscillations that can arise. 

DISCLOSURE OF THE INVENTION 

0004. The invention is based on the objective of providing 
a tool holder that has a collet holder and that can also receive 
other tool inserts in addition to collets, whereby the replace 
ment of a collet holder by a tool insert, and vice versa, can 
occur as rapidly as possible. Furthermore, both collets as well 
as tool inserts according to the invention are designed to be 
optimally received in the tool holder according to the inven 
tion with regard to radial and axial runout. In addition, during 
the machining process it is possible to transmit the highest 
torques from the tool holder to the collet or tool insert. 
0005. This objective is achieved according to the invention 
by a system that is made up of a tool holderinaccordance with 
Claim 1 and a tool insert in accordance with Claim 16. 
0006. The system according to the invention is based on a 
tool holder having a collet holder, whereby the collet holder 
includes a conical borehole and a thread that is disposed 
coaxially with respect to the conical borehole and that coop 
erates with a clamping nut. The invention thus provides that 
means for centering a tool insert are configured in the axial 
direction between a first end of the conical borehole and the 
thread. As a result of the fact that the centering of the tool 
insert is accomplished independently of the conical borehole, 
the conical borehole functions only for clamping a collet, so 
that wear occurring in the collet holder has no effect on the 
tool insert. 
0007. The separate means according to the invention for 
centering a tool insert can be designed in accordance with the 
requirements of the tools that are received in the tool inserts. 
There are significant differences between the tools that are 
held in a collet and those that are held in a tool insert with 
respect to rotational speed, machining forces, and the drive 
torques that are required for the machining. 
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0008. These differences can be reflected in the tool holder 
according to the invention in Such a way that the precision, 
service life, and dependability of all components and there 
fore also the quality of the machined work pieces is signifi 
cantly improved. 
0009. The conical borehole of the collet holder is not 
designed to be used for the radial and axial receiving of the 
tool insert, so that wearin the collet holder has no effect on the 
positional or runout precision of the tool insert. Due to the 
decoupling of the collet holder from the holder of the tool 
insert as provided by the invention, wear occurring in the 
collet holder no longer influences the tool insert, and the 
resulting errors described above can no longer occur. 
0010. The means for centering a tool insert can preferably 
be configured as a short taper, cylinder, and/or a polygon. 
0011. In accordance with the angle of taper that is selected 
for the short taper, the short taper can also improve the axial 
runout of the tool insert in addition to centering the tool insert. 
The basic principle is that the greater the angle of taper, the 
more the axial runout of the tool insert will be influenced and 
improved by the means for centering the tool insert. Through 
selecting the angle of taper, the designer can also take into 
account the constraints of every specific application case. 
0012 Because the invention provides that the collets and 
the tool insert are received in the tool holder with the use of 
various function Surfaces, it is possible to optimally take into 
account the requirements in clamping a tool both using a 
collet as well as using a tool insert according to the invention. 
0013. In another advantageous embodiment of the tool 
holder, the short taper has an angle of taper of between 60° 
and 140°, preferably between 90° and 120°. This angular 
range has proved to be expedient for achieving, on the one 
hand, an excellent centering of a tool insert for insertion into 
the tool holder. At the same time, however, a very precise axial 
runout of the tool holder is also achieved. Through the selec 
tion of the angle of taper, the distribution of the axial clamping 
force can be adjusted for centering and for achieving a good 
axial runout. Practical experiments have shown that an angle 
of taper of between 90° and 120° is optimal. However, in the 
individual case both Smaller and greater angle of tapers may 
be expedient. 
0014. In addition, according to the invention it is also 
possible to configure the centering means as a polygon con 
nection. As a result, in addition to the centering it is also 
possible to transmit high torques, which is particularly advan 
tageous if high cutting forces occur during the machining. If 
the molding element is designed as a conical polygon, then in 
addition to the radial and axial receiving of the tool holder, a 
form-locking fit in the rotational direction is also achieved 
without play. 
0015. It can be especially advantageous if, in contrast to 
the standard polygon connections, the polygon is designed 
not as a prismatic polygon connection, whose dimensions are 
constant in the direction of a rotational axis of the tool holder, 
but rather as a polygon connection that in the longitudinal 
cross section of the tool holder has a truncated conical shape. 
Then the means according to the invention for centering a tool 
insert can have three functions, namely centering the tool 
insert, assuring a good axial runout of the tool insert, and 
transmitting torque between the tool holder and the tool 
insert. The result is a very compact design. The weighting of 
these three functions can be adjusted during the design pro 
cess by the shape of the polygon, as well as by the dimensions 
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and selection of the angle of taper in accordance with the 
requirements of the individual case. 
0016. In addition, axial contact can be provided between 
the thread and the first end of the conical borehole. This is 
preferably the case if a small angle of taper has been selected, 
for example smaller than 30°, or if the means for centering the 
tool insert are cylindrical, because then the axial runout of the 
tool insert would not be sufficient without supplemental axial 
COntact. 

0017. In an expanded design, the second end of the conical 
borehole is bounded by a cylindrical segment in the axial 
direction. This cylindrical segment along with the means for 
centering a tool insert assures that the radial and axial runout 
of the tool insert are improved. In particular, if the means for 
centering a tool insert are configured as a cylinder or as a short 
taper with a small angle of taper, then the cylindrical segment 
according to the invention is advantageous. 
0018. Both the collets as well as the tool insert according 
to the invention are advantageously clamped using the same 
thread of the tool holder, so that ease of servicing results and 
the installation space requirements of the tool holder are 
minimized. If two different clamping means are used to 
clamp the collet and the tool insert, this naturally leads to 
greater installation space requirements for the tool holder, 
and ease of operation declines. 
0019. An additional advantage of the joint use of the 
thread on the tool holder for clamping the collet as well as a 
tool insert can also be seen in the fact that operation is simple, 
and operating errors are virtually excluded. 
0020 Depending on the manufacturing and geometrical 
constraints and the angle of taper that is selected as a result, a 
second molding element in the form of a planar Surface can be 
assigned both to the short taper as well as to the conical 
polygon. These combinations and their advantages are well 
known from the standards ISO 12164 (hollow shaft cone) and 
ISO 26623 (polygonal hollow shaft cone). 
0021. In angles of taper that are smaller than 90°, an addi 
tional planar Surface is usually employed. In angles of taper 
that are greater than 90°, an additional planar Surface can 
usually be omitted because the projected planar Surface from 
the conical mold creates Sufficient axial Support and bending 
moment stiffness. 
0022. If the molding element is designed as a pure cylin 
der, then the first molding element takes on exclusively a 
radial reception. In order also to secure the axial reception of 
the tool insert within the tool holder, a planar surface must be 
added to the first molding element as a second molding ele 
ment. 

0023. If both radial reception as well as torque transmis 
sion are to be achieved by the first molding element, then a 
polygon can also be used in place of the cylinder. As is the 
case with a cylinder, the pairing with a planar Surface is then 
also necessary if the polygon is prismatic. 
0024. The thread of the tool holder can be designed as an 
internal or an external thread. Accordingly, the associated 
clamping nuts can be designed as having an external or inter 
nal thread. In many application cases, conventional clamping 
nuts can be used. 
0025. As is provided in another advantageous embodi 
ment of the invention, if the thread is designed as an internal 
thread, and the centering means according to the invention 
and/or an axial contact are arranged between the short taper 
and the interior thread, then the internal thread has a greater 
diameter than conventional tool holders for clamping nuts. 
This results in the following advantages in the overall con 
ception. First, as a result of the greater radial installation 
space, the planar Surface, or the projected planar Surface, of 
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the short taper or of the conical polygon can be increased. In 
the tool inserts, this results in a substantially more stable 
Support with respect to absorbing bending moment. 
0026 Second, the clamping nuts can be optimized with 
respect to stability and resistance to stress. As a result, greater 
clamping forces can be exerted by the clamping nuts on the 
collets, which results in greater efficiency of the tool holder 
according to the invention when collets are used. Of course, 
the same also applies if the tool holder according to the 
invention is combined with a tool insert according to the 
invention. Here too, an increased clamping force is advanta 
geous in order to improve the efficiency of the system com 
posed of tool holder and tool insert with regard to a high 
performance tool that is attached to the tool insert. 
0027. An internal thread that is greater in diameter than 
conventional internal threads also has the advantage that the 
gripping Surface for a key for activating the clamping nuts is 
increased, and therefore the application of clamping force by 
a tool is simplified and made more reliable. The contact 
surface for such a tool is often arranged on the front end of the 
clamping nuts, so that a wider annular front end of the clamp 
ing nuts has more installation space available in order to make 
an efficient and reliable transmission of torque possible 
between key and collet. 
0028. In another advantageous embodiment of the inven 
tion, one length of the conical borehole is so dimensioned that 
it permits the use of metal-seal collets. These metal-seal col 
lets can be obtained on the market and are characterized in 
that the alternating slots in the collets have a somewhat 
reduced depth compared to conventional collets. As a result, 
between the end of one slot and the front end of the collet a 
sufficiently wide bar remains that makes it possible for the 
collet to reliably seal the conical borehole. As a result, it is 
possible in an internal coolant Supply system to convey the 
coolant directly through the tool holder and the collet into the 
tool that is clamped in the collet, without having to use other 
sealing elements. At the same time, no coolant can Splash in 
an uncontrolled manner into the vicinity of the tool holder or 
of the tool that is clamped therein. 
0029. In another advantageous embodiment of the inven 
tion, it is provided that a cylindrical segment and/or a carrier 
segment be configured on the second end of the conical bore 
hole. 
0030. Whether the cylindrical segment is arranged 
directly on the second end of the conical borehole, followed 
by the carrier segment, or vice versa, has no significance for 
the overall functioning. The sequence of these segments is 
essentially a function of the geometric shape of the carrier 
segment and of the manufacturing technology that is avail 
able. Of course, the sequence of first carrier segment and then 
cylindrical segment is advantageous based on the somewhat 
greater support effect, but the difference compared with the 
reverse design is very small. 
0031. As a result of the cylindrical segment, additional 
improvement in the reception of a tool insert according to the 
invention is assured with respect to radial and axial runout. 
For the cylindrical segment receives a pin of a tool insert 
according to the invention. As a result, the “rear end of the 
tool insert is radially fixed within the cylindrical segment, 
which has a positive influence on the bending stiffness of the 
connection between the tool insert and the tool holder and 
consequently on the radial and axial runout of a tool insert 
according to the invention that has been inserted into the tool 
holder. 
0032. In addition to the friction-locking connection 
between the tool insert and the short taper or the cylinder of 
the tool holder according to the invention, it is possible 
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through the carrier segment also to achieve form-locking 
torque transmission, so that even at the highest cutting per 
formances a “slipping of the tool insert within the tool holder 
according to the invention is reliably prevented. 
0033. In a first embodiment of a carrier segment according 
to the invention, the segment has at least two, but preferably 
three or more, axial grooves. These axial grooves to a certain 
extent are a first part of a splined shaft connection, whereas 
the other part of the splined shaft connection is formed by 
corresponding lugs on the tool insert. In this design, the 
contact surfaces are designed to be parallel to the insertion 
direction of the tool insert. 
0034. In a further advantageous embodiment of the inven 

tion, the contact surfaces are shaped in Sucha way that they no 
longer run parallel to the insertion direction of the tool insert, 
but rather a tapering effect is achieved by means of a kind of 
wedge action. In connection with correspondingly arranged 
contact Surfaces of the lugs on the tool insert, an improved 
axial clamping of the tool insert is achieved as a function of 
the torque. This has the effect that any vibrations arising 
between the tool holder and the tool insert are effectively 
damped and are even completely suppressed. 
0035. This increases even more the efficiency of a tool that 

is clamped in the system according to the invention made up 
of tool holder and tool insert. At the same time, the surface 
quality of the machined work pieces improves, and the wear 
on the tool is reduced. 
0036 Alternatively, it is also possible for the carrier seg 
ment to be configured as a polygon profile. Then a conven 
tional polygon connection between the tool insert and the tool 
holder for purposes of transmitting torque can be achieved 
with all the advantages of this widely known connection. 
Through the controlled shaping of the contact Surfaces on the 
polygon, the aforementioned reinforcement of the axial 
clamping is achieved here as well. The fine design of the 
contact surfaces can preferably be executed as a wedge 
shaped or a screw-shaped thread. Both fine designs ultimately 
achieve the result that the tool insert is pulled into the tool 
holder as a result of the torques. 
0037. The aforementioned objective for receiving a tool 
insert in a tool holder in accordance with one of the preceding 
claims is achieved in that the tool insert has a counterpart 
Surface that cooperates with the means for centering a tool 
insert that are configured on the tool holder. 
0038. This counterpart surface may be configured as a pin 
oras an external cone having a circular cross section or having 
a polygonal cross section. 
0039. If necessary, an axial contact can be provided that 
cooperates with the planar contact surface of the tool holder. 
0040. By using this tool insert according to the invention, 
both the centering of the tool insert within the tool holder as 
well as a good axial runout of the tool insert are achieved. At 
the same time, the transmission of torque, as required for the 
machining process, between tool holder and tool insert is 
assured independently of the conical borehole. Consequently, 
the aforementioned function elements, namely the pin and/or 
if necessary the carrier, can be optimally constructed and 
designed in accordance with the requirements so that when a 
tool insert according to the invention is used in the tool holder, 
a high cutting performance can be realized that produces 
high-quality Surfaces on the machined work pieces. 
0041. To assure that the tool insert is connected to the tool 
holder according to the invention and is fixed and positioned 
there using only the means for centering a tool insert, the axial 
contact, the pin, and/or the carrier, the area of the tool insert 
between the external cone and the pin and/or the carrier is 
configured in Such a way that the tool insert when installed 

Jun. 30, 2011 

does not contact the conical borehole of the tool holder. This 
can be achieved for example by the tool insert having a 
conical contour in this area, although in the installed State a 
play of at least /10 mm occurs between the conical borehole 
and the tool insert. This play can be demonstrated simply by 
applying touch-up paint. Of course, it is also possible to 
achieve significantly greater distance between the conical 
borehole and the tool insert in the installed state. For example, 
the tool insert can be configured as a cylinder in the area 
between the pin according to the invention and the external 
cone according to the invention. In this case, the tool insert 
would become significantly lighter, which can be advanta 
geous at the highest rotational speeds and the highest cutting 
performances. 
0042. In tool holders for machining that involves light 
cutting, there is no need for the additional Support of the 
cylindrical segment. 
0043. In order to be able to attach the tool insert according 
to the invention in a tool holder according to the invention, 
means are provided for attaching the tool insert, said means 
being preferably configured as clamping nuts having an exter 
nal or internal thread, and the clamping nut being rotatably 
Supported on the tool. In this context, it is important to assure 
that the mount of the clamping nut on the tool insert is able to 
transmit the axial forces that are required to attach the tool 
insert within the tool holder. For example, this mount can be 
created by the clamping nut having a central interior bore 
hole, which along with a correspondingly dimensioned cylin 
drical segment of the tool insert creates the mount of the 
clamping nut on the tool insert. 
0044) The axial forces between the clamping nut and the 
tool insert can then be transmitted by means of a ring, which 
can be configured, for example, as a wire ring or as a ring 
having a rectangular cross-section (a Seeger ring or the like). 
0045. For this purpose, a groove which partially accom 
modates the ring is introduced preferably within the cylindri 
cal support surface of the tool insert. Within the interior 
borehole of the clamping nut a corresponding shoulder is 
hollowed out, which receives the part of the ring that radially 
extends to the outside over the tool insert. As a result, the axial 
forces that arise during the tightening of the clamping nut are 
transmitted to the tool insert, and the tool insert on its coun 
terpart surface is therefore received and positioned within the 
tool holder in the means for centering a tool insert so that the 
tool insert according to the invention has a very good radial 
and axial runout. 
0046. In addition, a friction-locking and/or form-locking 
transmission of torque between the tool insert and the tool 
holder is also possible. Due to the relatively large diameter of 
the counterpart Surface necessitated by the design, large 
torques can be reliably transmitted without the tool insert 
slipping within the tool holder. 
0047. In one inventive configuration of the tool insert, the 
carrier has a least two lugs, which along with the carrier 
segment of the tool holder in accordance with Claims 11 to 15 
create a form-locking and rotationally fixed connection. 
0048. In another advantageous embodiment of the inven 
tion, the lugs of the carrier have contact Surfaces that are at an 
angle >5° with respect to a longitudinal axis of the tool insert. 
As a result, it is possible that along with the form-locking 
transmission of torques between the tool holder and the tool 
insert, additional axial force components act on the lugs of the 
carrier, so that especially when large torques are being trans 
mitted, in addition to the clamping force of the clamping nut, 
the tool insertis pulled into the centering means with a clamp 
ing force from the carrier. In addition, the diagonal contact 
Surfaces also assure that any relative motions that might arise 
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between the carrier and the area of the carrier, or the carrier 
segment, are damped. As a result, the maximum cutting 
capacity is increased even more, and the Surface quality of the 
machined work pieces is even more improved. 
0049. Alternatively, it is also possible for the carrier to 
have a polygonal cross section, and for a carrier along with the 
carrier segment of the tool holder in accordance with Claim 
14 to create a form-locking and rotationally fixed polygon 
connection. Thus the advantages of a polygon connection for 
transmitting torque, which are known from various other 
applications, can also be exploited in the system according to 
the invention made up of a tool holder and a tool insert. In 
addition, the contact Surfaces of the polygon can generate 
additional longitudinal forces if their shape is adjusted. The 
shape in this context can utilize a wedge effect or a screw 
effect to generate the longitudinal forces. 
0050. In order to be able to use tools that have an internal 
coolant, the tool insert is hollow in one additional advanta 
geous embodiment. This borehole mainly facilitates Supply 
ing the coolant from the tool holder to the tool. 
0051. Additional advantages and advantageous embodi 
ments of the invention can be derived from the following 
drawing, description, and patent claims. All features dis 
closed in the drawing, description, and patent claims may be 
essential to the invention both individually as well as in any 
combination. 

DRAWING 

0052 FIGS. 1 to 12 depict various views and representa 
tions of the exemplary embodiments of the tool inserts and 
tool holder according to the invention. 

DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS 

0053 FIG. 1a depicts an exemplary embodiment of a tool 
holder 1 according to the invention in a longitudinal cross 
section. Tool holder 1 is rotatably supported, whereby the 
mounting of tool holder 1 in a machine tool is not depicted in 
FIG 1. 
0054 Tool holder 1 has the function of receiving a collet or 
a tool insert according to the invention in accordance with 
requirements. In this context, it must be assured that both a 
tool that is clamped in a collet as well as a tool that is clamped 
in a tool insert are very precisely positioned with respect to 
radial and axial runout. In addition, of course, the torque 
required for cutting must be reliably transmitted from the tool 
holder to an undepicted tool insert, or to a collet that is also not 
depicted in FIG. 1a. 
0055 For this purpose, an internal thread3, a short taper 5, 
a band 7, a conical borehole 9, a cylindrical segment 11, and 
a carrier segment 13 are configured within tool holder 1. 
0056 Internal thread 3 receives an undepicted clamping 
nut. Conical borehole 9 receives an undepicted collet and, in 
a generally familiar manner, clamps and guides the tool that is 
received in the collet. 
0057. If, as an alternative to the collet, a tool insert accord 
ing to the invention (undepicted) is to be received in the tool 
holder according to the invention, then this occurs in this 
exemplary embodiment through the use of a short taper 5, 
which is configured between a first end of conical bore 9 and 
internal thread 3. 
0058 Short taper 5 centers the (undepicted) tool insert and 
ensures a good radial runout of same. Short taper 5 is a first 
exemplary embodiment of a means according to the invention 
for centering a tool insert. 
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0059. Through an appropriate selection of the angle of 
taper of short taper 5, short taper 5 also achieves a good axial 
runout of the tool insert. 
0060. On a second end of conical borehole 9, a cylindrical 
segment 11 can be formed, which cooperates with a comple 
mentary pin of a tool insert and creates a further centering of 
the tool insert. Due to distance L between short taper 5 and 
cylindrical segment 11, as a result of the centering of unde 
picted tool insert 11 on cylindrical segment 11, the axial 
runout of the tool insert is also improved in the area of short 
taper 5. 
0061. A carrier segment 13 is then optionally arranged on 
cylindrical segment 11, which makes it possible to achieve a 
form-locking transmission of torque between tool holder 1 
and an undepicted tool insert according to the invention. In 
this context, carrier segment 13 can have, for example, a 
polygonal cross section, which along with a correspondingly 
shaped polygonal carrier of the (undepicted) tool insert con 
tributes in a form-locking manner to the transmission of 
torque. Alternative embodiments of carrier segment 13 are 
explained in greater detail below. 
0062. At the point where internal thread 3 is arranged, tool 
holder 1 has a band 7, which has multiple recesses, as can be 
seen from FIG.1c. The recesses make it possible to engage an 
(undepicted) hook wrench in order to arrest tool holder 1 in 
the rotational direction. 
0063 Alternatively, it is also possible, in place of internal 
thread 3, to create an external thread on an external diameter 
of tool holder 1. In this case, clamping nuts having an internal 
thread would be used. In the exemplary embodiment depicted 
in FIG. 1, the clamping nuts are provided with an external 
thread. 
0064 FIG. 1b in an isometric drawing depicts a conven 
tional collet 15, which receives a tool 17 having a cylindrical 
shaft, and a clamping nut 19 having an external thread 21. 
0065 FIGS. 1c and 1d depict tool holder 1 in accordance 
with FIG.1a having an inserted collet 15, tool 17, and clamp 
ing nut 19. FIG. 1c depicts a front view, whereas FIG. 1d 
depicts a section along the line A-A in FIG. 1c. 
0066. As can be seen from FIG. 1d, collet 15 is clamped 
within tool holder 1 only in the area of the conical borehole. 
Short taper 5, cylindrical segment 11, and carrier segment 13 
have no contact with collet 15. From the drawing according to 
FIG. 1d, it is also clear that clamping nut 19 having an exter 
nal thread is designed as a conventional clamping nut Such as 
is known from the prior art. The same applies to collet 15. 
This is one essential advantage of the tool holder according to 
the invention, since conventional collets and clamping nuts 19 
can be used. Therefore, conical borehole 19 is preferably 
shaped in accordance with the relevant standards. 
0067. In many cases, it can be advantageous in determin 
ing the diameter of internal thread 3 within tool holder 1 to 
deviate from customary industry standards and to enlarge the 
diameter of internal thread 3. As a result, the maximum 
clamping force can be increased and more space be made 
available on the end face of clamping nut 19 for applying a 
hook wrench (undepicted). Consequently, the danger 
decreases of an accident occurring due to the hook wrench 
sliding. In addition, larger torques may be exerted on the 
clamping nut, which is positively reflected in greater axial 
clamping forces. 
0068. As can be seen from the view in FIG.1b) slots 23.1 
and 23.2 in collet 15 do not extend to the end of the collet, but 
rather they terminate before that. As a result, bars 25.1 and 
25.2 remain, which ensure that clamping nut 15 does not 
disintegrate into individual parts, and they also together with 
conical borehole 9 create a metal seal. The width of bars 25.1 
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and 25.2 is designated in FIG.1b as L., and they are designed 
So as not to measure less than a specific lower limit, because 
otherwise the metal seal would not be assured. 
0069. Because collets 15 generally have a clamping range 
of 1 mm, this also has the result that, depending on the 
diameter of the tool shaft, collet 15 is pressed more or less 
deeply into conical borehole 9 of the tool holder, when clamp 
ing nut 19 is tightened. 
0070 FIG. 2 depicts various installation situations of col 

lets 15. FIG. 2a depicts a conventional collet 15, where the 
shaft diameter of tool 17 is minimal. Consequently, collet 15 
is pressed very deeply into conical borehole 9 when clamping 
nut 19 is tightened. In the case of the collet according to FIG. 
2a, because slots 23.2 are very long, these slots protrude into 
the cylindrical segment 11 of tool holder 1. Therefore, a metal 
seal between conical borehole 9 and collet 15 is no longer 
provided. 
0071. The drawings according to FIGS. 2b and 2c depict 
so-called metal-seal collets 15. The essential difference with 
regard to conventional collets lies in the width of bars 25.1 
and 25.2. 
0072 Metal-seal collets 15, as they are known from the 
prior art, can also be used in tool holder 1 according to the 
invention. In this regard, it should be noted that length L of 
conical borehole 9, which is bordered on one end by short 
taper 5 and on the other end by cylindrical segment 11, is 
dimensioned so that, within the clamping range of collet 15, 
a sufficient overlap is provided between bars 25.1 and 25.2 
and conical borehole 9. 
0073 FIG.2b depicts a metal-seal collet 15 along with a 
tool having a minimal shaft diameter, in the clamped state. As 
a result, overlap B1 between bar 25.1 and conical borehole 9 
is minimal, and overlap A1 between conical borehole 9 and 
bar 25.1 is at a maximum in FIG.2b. 
0074. If collet 15 along with tool 17 having a maximum 
shaft diameter is clamped within tool holder 1, then the situ 
ation reverses itself. In this case, the overlap between bar 25.2 
and the conical borehole is at a maximum (see B2 and FIG. 
2c), whereas the overlap between bar 25.1 and conical bore 
hole 9 is at a minimum (see A2 in FIG.2c). 
0075 Measurements B1 and A2 are influenced by length L 
of conical borehole 9. However, by making the length of slots 
23 within collet 15 congruent with length L of conical bore 
hole in tool holder 1 according to the invention, it can be 
assured that collets 15 are positioned in conical borehole 9 so 
as to provide a metal seal at every shaft diameter of tool 17 
that lies within the clamping range of collet 15. 
0076 For reasons of clarity, in FIGS. 2a to c, not all 
components are furnished with reference numerals. However, 
all assertions with respect to FIG. 1 apply accordingly. 
0077 FIG. 3 depicts an exemplary embodiment of a tool 
insert 27 according to the invention and an associated clamp 
ing nut 19, which are depicted more or less in an exploded 
representation. Tool insert 27 has a pin 29 on which, for 
example, a cylindrical cutter or a face cutter (undepicted) can 
be mounted. However, the invention is not limited to this type 
of tool reception. At the left end of tool insert 27 in FIG. 3, 
every type of tool attachment it possible both for rotating as 
well as for fixed tools. 
0078 Tool insert 27 depicted in FIG. 3 includes a flange 
31, a cylindrical contact surface 33, a safety ring 35, an 
external cone 37, a pin 39, and a carrier 41. 
0079 Clamping nut 43, depicted in FIG. 3 below tool 
insert 27, has an external thread 45 and a coaxial borehole 47. 
On the right end of borehole 47 in FIG. 3, a recess 49 is 
hollowed out, which receives a part of slotted ring 35 that 
radially extends to the outside over cylindrical contact surface 
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33 of tool insert 27, when clamping nut 43 having borehole 47 
is slid onto cylindrical contact surface 33 of tool insert 27. 
0080. On the left end of clamping nut 43 in FIG.3, grooves 
are configured (without reference numerals) on the periphery, 
which aid in engaging a hook wrench (undepicted). 
I0081 Clamping nut 43 is mounted on tool insert 27 by 
removing safety ring 35 and sliding clamping nut 43 onto 
cylindrical contact surface 33. Cylindrical contact surface 33 
along with borehole 47 of clamping nut 43 forms a rotatable 
mounting for clamping nut 43. Then slotted ring 35 is again 
introduced into a groove (see reference numeral 59 in FIG. 7) 
of the tool insert, and the part of ring 35 still protruding 
radially to the outside over cylindrical contact surface 33 fits 
into recess 49. In this way, it is possible to transmit axial 
forces from clamping nut 43 to tool insert 27 and also to 
enable the rotation of clamping nut 43 relative to tool insert 27 
when the tool insert is clamped. 
0082 Pin 39 is so dimensioned that it forms a narrow 
clearance fit with cylindrical segment 11 of tool holder 1, thus 
radially securing tool insert 27. Due to the axial distance 
between the pin and external cone 37, the axial runout of 
flange 31, and on pin 29 of the tool insert, is also improved. 
I0083. On the right end of tool insert 27 in FIG.3, a polygo 
nal carrier is configured, which together with carrier segment 
13 of the tool holder makes possible a form-locking connec 
tion and the transmission of torque between tool holder 1 and 
tool insert 27. 
I0084 FIG. 4 depicts a tool holder 1 having an inserted tool 
insert 27 in the clamped state. These various views illustrate 
the mounting of clamping nut 43 on cylindrical contact Sur 
face 33 of the tool insert and the mounting of slotted ring 35, 
on the one hand, in a circumferential groove of tool insert 37 
and, on the other hand, in recess 49 of the clamping nut. The 
recess assures that slotted ring 35 cannot be radially pressed 
out of the groove in tool insert 27 even in response to the 
greatest axial forces. 
I0085 FIG. 4 also demonstrates clearly that the contact 
between tool insert 27 and tool holder 1 is limited to short 
taper 5, or exterior cone 37, cylindrical segment 11, and pin 
39, as well as carrier segment 13 and carrier 41. In the area of 
conical borehole 9, there is no contact between tool insert 27 
and tool holder 1. 
I0086 To remove tool insert 27 from tool holder 1, clamp 
ing nut 43 is rotated counterclockwise. Consequently, clamp 
ing nut 43 is pressed against flange 31 of tool insert 27. Due 
to the large angle of taper of roughly 90-120° on short taper 5 
and due to the clearance fit, in this exemplary embodiment, 
tool insert 27 within tool holder 1 is not clamped between 
cylindrical segment 11 of tool holder 1 and pin 29. 
I0087 Boreholes 51 (see FIG. 4) receive carrier pins, 
which in turn carry the cutting tool during the rotational 
motion. 
I0088. From the cutaway view along line A-A it is clear that 
cylindrical segment 11 is somewhat greater in diameter than 
carrier segment 13, so that tool insert 27 is easy to install. 
I0089 FIGS.5 and 6 depict an exemplary embodiment of a 
tool holder 1 according to the invention and of a tool insert 27 
according to the invention, in which an external thread 53 is 
arranged on tool holder 1 and therefore the clamping nut, or 
clamping nut 43, of tool insert 27 has an internal thread 55. 
0090 Conical borehole 9, cylindrical segment 11, and car 
rier segment 13 of tool holder 1 are identical in this exemplary 
embodiment to those in the first exemplary embodiment dis 
cussed on the basis of FIGS. 1-4. 
0091 FIG. 6 depicts the second exemplary embodiment of 
a tool holder 1 according to the invention and a tool insert 27 
having a clamping nut 43 which has an internal thread55, also 



US 2011/0158759 A1 

shown in longitudinal cutaway view. In this context, between 
borehole 47 and internal thread 55, there is not only recess 49 
for slotted ring 35, but also an annular pocket 57, which 
assures that ring 35 is easy to mount. Wire ring 35 is arranged 
within this pocket 57 when clamping nut 43 is slid onto 
cylindrical contact surface 33. 
0092 FIGS. 7 to 10 depict an exemplary embodiment of a 
carrier segment 13 and a carrier 41 in various views. The 
essential difference with respect to the other exemplary 
embodiments can be seen in the shape of carrier segment 13 
and carrier 41. A tool insert 27 is depicted in FIG. 7a. In this 
view, a circumferential groove 59 can be clearly seen that is 
cut into cylindrical contact surface 33 and that facilitates the 
reception of slotted ring 35. 
0093. A total of three lugs 61 are configured on carrier 
segment 13. On the upper side of lugs 61 facing cylindrical 
segment 11, two contact surfaces 63 are formed, which 
roughly forman angle of 5-45° to a longitudinal axis (without 
reference numeral) of tool insert 27. FIG. 7b depicts an iso 
metric drawing of tool insert 27 in accordance with FIG. 7a. 
0094 FIG. 8 depicts a carrier segment 13 of tool holder 1 
that is compatible with the above. Carrier segment 13 of tool 
holder 1 has a neck 65. A chamfer 67 and a diameter enlarge 
ment 69 are created in the axial direction beneath neck 65. 
0095. Within neck 65 and chamfer 67, there are multiple 
axial grooves 71, of which only one is visible in FIG.8. Axial 
grooves 71 corresponding in number and dimensions to lugs 
61 of tool insert 27 in accordance with FIG. 7, so that tool 
insert 27 can be inserted from above into tool holder 1 and in 
the process lugs 61 can be introduced through axial grooves 
71 into diameter enlargements 69. 
0096 FIG. 9 depicts the exemplary embodiment accord 
ing to FIG. 8 showing an inserted tool insert 27 according to 
FIG. 7 in a cutaway view. It makes clear that lugs 61 of tool 
insert 27 are located within axial grooves 71, and contact 
surfaces 63 of the lugs are located roughly at the level of 
chamfer 67. A cutaway view along the line B-B in accordance 
with FIG. 9a makes clear that in the rotational direction there 
is play between axial grooves 71 and lugs 61. It is also pos 
sible for tool insert 37 to rotate somewhat relative to tool 
holder 1 before it arrives in its form-locking state. Then 
contact surfaces 63 make contact with chamfer 67 of tool 
holder 1 and assure the form-locking transmission of torque 
between tool holder 1 and tool insert 27. 
0097. This situation is depicted in FIG. 10. FIG. 10a 
depicts a top view of tool holder 1 with inserted tool insert 27, 
and in this top view the sectional plane in accordance with 
FIGS. 10b and 9a is depicted. Tool insert 27 is rotated relative 
to FIG. 9a about an angle f3 with respect to tool holder 9. In 
this case, left contact Surface 63 of lug 61 makes contact on 
chamfer 67 of tool holder 1 and supports the transmission of 
torque through the form-locking connection between tool 
holder 1 and tool insert 27. 
0098. Because contact surface 63 is not arranged parallel 
to the longitudinal axis, i.e. to the rotational axis of tool holder 
1, but rather for the sake of clarity forms an angle of roughly 
5-45° with the rotational axis of tool holder 1, normal force F. 
acting upon contact surface 63 has a component in the cir 
cumferential direction that facilitates the transmission of 
torque and a component in axial direction F, that pulls tool 
insert 27 in the axial direction against short taper 5 of tool 
holder 1. As a result, the fixing in position of tool insert 27 is 
improved, and any vibrations or oscillations that may arise 
between tool holder 1 and tool insert 27 are effectively 
damped. Because lugs 61 have diagonal contact Surfaces 63 
on both sides, this effect is achieved regardless of the rota 
tional direction of tool holder 1. 
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0099. Therefore it is also possible to place full stress on 
tool holder 1 according to the invention having a tool insert 
according to the invention in both clockwise and counter 
clockwise directions, because there is no danger of clamping 
nut 43 loosening in response to counterclockwise motion and 
thus tool insert 27 being no longer held within tool holder 1. 
0100. In the exemplary embodiment depicted in FIG. 11, 
clamping nut 43 is slid onto tool insert 27 from the “tool side.” 
From the longitudinal cutaway view in FIG. 11, it is clear that 
clamping nut 43 is arranged to the left of band 7. Conse 
quently, slotted ring 35 in FIG. 11 is arranged to the left of 
clamping nut 43. This embodiment has the advantage that the 
clamping force is introduced directly from clamping nut 43 
into flange 31 of tool insert 3. 
0101. In tool holder 1 depicted in FIG. 11, the means for 
centering tool insert 27 are configured as a conical polygon. 
The appropriate angle of taper a in this exemplary embodi 
ment is relatively small being roughly 15, so that conical 
polygon 73 mainly facilitates the centering of tool insert 27 
and the transmitting of torque. The angle of taper a (see FIG. 
11b) can lie within a range between 0° (prismatic polygon) 
and roughly 90°. 
0102 Therefore, between conical polygon 73 and conical 
borehole 9, an axial contact 75 is formed, which cooperates 
with a corresponding planar surface 77 of tool holder 1. 
Therefore the required axial runout of tool insert 27 is 
assured. 
0103 FIG. 11 a) depicts a cutaway view along the line 
A-A in FIG. 11b, from which axial contact 75 and conical 
polygon 73 can be clearly recognized. 
01.04 FIG. 11 d) depicts a view from the left of tool holder 
1 without tool insert 27, from which axial contact 75 and 
conical polygon 73 can also be clearly recognized. 
0105 FIG. 11 c) depicts a view from the left of tool holder 
1 having tool insert 27, and FIG. 11 e) depicts an isometric 
drawing of tool insert 27 in order to clarify the design of this 
exemplary embodiment of a tool insert 27 according to the 
invention. In this isometric drawing, counterpart surface 79 
with respect to conical polygon 73 of the tool holder can be 
clearly recognized. 
0106. In this exemplary embodiment, only one cylindrical 
segment 11 is configured on the second end of conical bore 
hole 9. A carrier segment is not required because conical 
polygon 73 takes over the transmission of torque. 
0107 FIG. 11 f) depicts a longitudinal cutaway view of 
tool holder 1 having collet 15, from which it is clear that collet 
15 and tool insert 27 employ identical internal thread 3, and 
collet 15 is positioned only by conical borehole 9. 
0108. The exemplary embodiment depicted in FIG. 12 
Substantially corresponds to the exemplary embodiment 
depicted in FIG. 11, so that only the differences are discussed 
below. 
0109 Clamping nut 43, as in the former exemplary 
embodiment, is slid from the machine side onto tool insert 27. 
0110 Angle of taper C. is relatively large in this exemplary 
embodiment and is roughly 100°, so that conical polygon 73, 
in addition to centering tool insert 27 and transmitting the 
torque, also assures the axial runout of tool insert 27. Conse 
quently, axial contact on tool holder 1 and a planar Surface on 
tool insert 27 are not necessary. 
0111. It is also easy to see in FIG. 12 b) that tool insert 27 
makes no contact with conical borehole 9. 

1. A tool holder having a collet holder, whereby the collet 
holder includes a conical borehole (9) and a thread (3,53) that 
is arranged so as to be coaxial with respect to the conical 
borehole (9), and whereby the thread (3, 53) cooperates with 
a clamping nut (19) when a collet (15) is clamped, wherein 
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means to center a tool insert (27) are configured in the axial 
direction between a first end of the conical borehole (9) and 
the thread (3, 53). 

2. A tool holder as recited in claim 1, wherein means for 
centering a tool insert (27) are configured as a short taper (5), 
a cylinder, and/or a polygon (73). 

3. The tool holder as recited in claim 1, wherein an axial 
contact (75) is configured in the axial direction between the 
first end of the conical borehole (9) and the thread (3, 53). 

4. The tool holder as recited in claim 1, wherein the conical 
borehole (9) is bordered in the axial direction at a second end 
by a cylindrical segment (11) and/or a carrier segment (13). 

5. The tool holder as recited in claim 1, wherein means for 
centering a tool insert (27), in particular the short taper (5) and 
the polygon (73), have an angle of taper (C.) between 0° and 
140°, preferably between 30° and 120°. 

6. The tool holder as recited in claim 1, wherein the thread 
is configured as an external thread (53). 

7. The tool holder as recited in claim 1, wherein the thread 
is configured as an internal thread (3). 

8. The tool holder as recited in claim 1, wherein a length (L) 
of the conical borehole (9) is dimensioned so that it permits 
the use of metal-seal collets (15). 

9. The tool holder as recited in claim 4, wherein a cylindri 
cal segment (11) and, connected thereto, the carrier segment 
(13) are arranged on the second end of the conical borehole 
(9). 

10. The tool holder as recited inclaim 4, wherein the carrier 
segment (13) and, connected thereto, the cylindrical segment 
(11) are arranged on the second end of the conical borehole 
(9). 

11. The tool holder as recited inclaim 4, wherein the carrier 
segment (13) has at least one contact surface (67). 

12. The tool holder as recited inclaim 4, wherein the carrier 
segment (13) includes a neck (65), a diameter enlargement 
(69), and a contact surface that is configured as a chamfer 
(67), whereby the chamfer (67) is arranged in the axial direc 
tion between the neck (65) and the diameter enlargement 
(69). 

13. The tool holder as recited inclaim 4, wherein the carrier 
segment (13) has at least two axial grooves (71). 

14. The tool holder as recited in claim 4, wherein the cross 
section of the carrier segment (13) corresponds to a polygon 
profile. 

15. The tool holder as recited in claim 14, wherein the 
contact surfaces (73) of the carrier segment (13) having a 
polygonal cross section are configured so as to be spiral- or 
screw-shaped. 
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16. A tool insert (45) to be received in a tool holder (1) as 
recited in claim 1, wherein the tool insert (25) has a counter 
part Surface that cooperates with the means for centering a 
tool insert (27). 

17. The tool insert as recited in claim 16, wherein the 
counterpart Surface of the tool insert (27) is configured as an 
external cone (53), a cylinder, and/or as a polygon (79). 

18. The tool insert as recited in claim 16, wherein the tool 
insert (27) includes a pin (39) that cooperates with the cylin 
drical segment (11) of the tool holder (1) and/or a carrier (41) 
that cooperates with the carrier segment (13) of the tool 
holder (1). 

19. The tool insert as recited in claim 16, wherein the tool 
insert (27) in the installed state does not make contact with the 
conical borehole (9) of the tool holder (1). 

20. The tool insert as recited in claim 16, wherein the tool 
insert (27) includes a means for attaching the tool insert (27) 
within a tool holder (1). 

21. The tool insert as recited in claim 20, wherein means 
are configured as a clamping nut (19) having an external 
thread (21) or an internal thread (55), the clamping nut (43) is 
rotatably supported on the tool insert (27), and the axial forces 
that are required to attach the tool insert (27) within the tool 
holder (1) are transmitted by the mounting (33. 47). 

22. The tool insert as recited in claim 16, wherein the 
carrier (41) has at least two lugs (61), and the lugs (61) form 
a form-locking and rotationally fixed connection with the 
carrier segment (13) of the tool holder (1) in accordance with 
claims 12 or 13. 

23. The tool insert as recited in claim 22, wherein the lugs 
(61) of the carrier (43) have at least one contact surface (63). 

24. The tool insert as recited in claim 16, wherein the 
carrier (43) has a polygonal cross section, and the carrier (43) 
forms a form-locking and rotationally fixed connection with 
the carrier segment (13) of the tool holder (1). 

25. The tool insert as recited in claim 24, wherein the 
contact surface of the carrier (43) is configured in a spiral or 
screw shape and is designed to complement the at least one 
contact surface of the tool holder. 

26. The tool insert as recited in claim 18, wherein the at 
least one contact surface (63) of the carrier (43) forms a 
contact angle (Y) with the longitudinal axis of the tool insert 
(27), and the contact angle (Y) lies in a range between 0° and 
60°, preferably in a range between 0° and 30°. 

27. The tool insert as recited in claim 16, wherein the tool 
insert (27) is hollow. 


