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iting any rotational displacement of the locking member with respect to the
support frame, and a This invention relates to a tool locking and
rotational drive in a first directional sense is im- releasing device for
use in locking and releasing  parted to the spindle by the drive means,
thereby cutting tools in and from tool holders.        5   rotating the
tool head with respect to the locking Machine tools are increasingly
designed for     member so as to loosen the locking member suffi- use with
a number of tool heads which are sequen-  ciently for the cutting tool to
be readily removable tially mounted on the machine tool as required.
therefrom. The removed cuffing tool is replaced by There is therefore a
clear requirement that the tool  another cuffing tool whose tool shank is
inserted heads be readily available for use. Each tool head   10  into the
tool holder, and now a rotational drive in a comprises a tool holder
designed to be mounted in  second and opposite sense is transmitted to the
a machine tool spindle. In each tool holder there is  tool holder from the
motor, thereby resulting in the mounted an appropriate cutting tool which
is locked  rotational displacement of the tool holder with re- in position
by a tool locking member such as a     spect to the locking member and the
consequent locking nut or ring. Ready and rapid replacement of  15
tightening of the locking member by a predeter- the cutting tools is
clearly a prerequisite for achiev-  mined torque and the secure mounting of
the cut- ing an uninterrupted supply of tool heads for use  ting tool in
the tool holder. By virtue of the provi- as required.
sion of the torque control means, the torque trans- Hitherto, the
replacement of the cutting tools in  mitted to the spindle and therefore to
the tool the tool holders has been effected manually by the   20  holder is
limited to a predetermined magnitude, manual loosening, by means of an
appropriate       and in this way it is ensured that all cutting tools
wrench, of the tool locking member, the removal of  are mounted in their
respective tool holders and the cutting tool and its replacement by another
secured therein to the required degree. cutting tool, and the subsequent
tightening of the     For a better understanding of the present in- locking
member so as to retain the cutting tool  25  vention, and to show how the
same may be carried securely in position in the tool holder. Clearly, such
out in practice, reference will now be made to the a manual regime is very
time consuming. In addi-   accompanying drawings, in which: tion, the
manual tightening of the tool locking mem-  Fig. I is an exploded view of a
tool head for use ber carries with it the consequence that differing   with
a cutting device in accordance with the tool heads may have the cutting
tools secured   3o    present invention; therein to differing extents as a
result of differing  Fig. 2 is a side elevation of a tool locking and
degrees of tightening being imparted to the locking   releasing device in
accordance with the present members.
invention; There have been various prior proposals for the   Fig. 3 is a
plan view from above of the device provision of power wrenches or otherwise
to  35       shown in Fig. 2; mechanize tool changing in machine tools
(e.g.        Fig. 4 is a view on an enlarged scale of a U.S. 3,380,324;
3,797,335), but in general they       portion of the device shown in Fig.
2, partially have been of relatively cumbersome, complicated
longitudinally sectioned; and construction.
Fig. 5 is a view on an enlarged scale of a US-A-4 151 642 discloses a
device for pre-.  40   portion of the device shown in Fig. 3. setting tools
for numerical controlled machine. This  As seen in Fig. 1 of the drawings,
a tool head known device comprises a fixed support means for   comprises a
tool holder 1 having an upper cylin- preventing rotation of a tool holder
and with a    drical portion la and a lower, tapering portion lb. rotatable
member.                                  Formed in the upper cylindrical
portion 1a is a It is an object of the present invention to pro-  45
socket 2. A collet 3 is designed to fit into the vide a new and improved
mechanized tool locking    socket 2 and to be surrounded by a locking nut 4
and releasing device in which the above-referred-to  (constituting a
locking member). A cutting tool 5 is disadvantages are substantially
reduced or over-   formed with a tool shank 5a which is designed to come.
be fitted into the socket 2 via the locking nut 4 and According to the
invention there is provided a   5o  collet 3. tool locking and releasing
device as defined in        With the fitting of the cutting tool shank 5a
into claim 1                                            the socket 2, the
tightening of the locking nut 4 With such a device, when it is desired to
securely retains the cutting tool within the tool replace a cutting tool in
a tool holder, the tool  holder 1. It will be readily appreciated that,
depend- holder is placed in the socket of the spindle so as   55  ing on
the torque applied to the locking nut 4, the to be rotatable with the
spindle. The wrench sup-  degree of retention of the cutting tool within
the port arm is manipulated so that the wrench head   tool holder can be
varied; thus, the higher the effectively grips the locking member, thereby
inhib-  torque, the greater the retaining force exerted on 2   
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greater the displacement of the  from the motor 15 via the drive shaft 17
and tool shank 5 into the socket 2. It is therefore clear  spindle 13 to
the tool holder 1, whilst at the same that the ultimate retaining force and
also the final  time the wrench head 25 inhibits any relative rota-
location of the cutting tool extremity with respect to  tional movement of
the locking nut 4. The rotation the tool holder 1 depends on the magnitude
of   5   of the tool holder 1 results in the loosening of the clamping
torque applied to the locking nut 4.    locking nut 4, permitting the ready
removal of the Referring now to Figs. 2 through 5 of the     cutting tool
5. drawings, the tool locking and releasing device      For the case where
the lateral dimensions of comprises a support frame 7 having an upper
the cutting tool 5 are greater than those of the horizontal base frame 8
and support legs 9. A base  10  locking nut 4, the gripping of the latter
by the plate 10 is mounted on the horizontal base frame 8.  wrench head 25
is preceded by the following steps. Extending through a suitable aperture
formed in the  The wrench support arm 22 is moved to the side base plate 10
and secured thereto is a cylindrical  as shown in Fig. 5 of the drawings,
the wrench spindle support structure 11. Rotatably mounted   handle 24 is
displaced inwardly with respect to the within the spindle support structure
11, via bearings  15  wrench support arm 22 and the latter is moved so 12,
is a rotatable spindle 13 in which is formed a  as to be located adjacent
the locking nut 4, again socket 14 shaped to receive the tapering tool
hold-  as shown in chain dotted lines in Fig. 5 of the er portion lb and so
as to retain the latter against  drawings. The wrench handle 24 is now
extended relative rotational motion thereof with respect to the  from the
wrench support arm 22 until the wrench spindle 13.
20  head 25 embraces the locking nut 4 and the proce- A drive motor 15
(constituting rotational drive  dure of loosening the latter (or, as to be
explained means) is supported with respect to the base plate  below, the
tightening) can proceed as described (or 10 by means of a motor mounting
frame 16 se-      to be described). cured to the base plate 10. A drive
shaft 17 of the  With the replacement of the cutting tool 5 by a motor 15
is drive coupled to the spindle 13. The   25  new cutting tool 5, the
latter is fixed in position. motor 15 is provided with torque control means
18  With the wrench head 25 embracing the locking for limiting the torque
to be transmitted to the  nut 4, a rotational drive in an opposite sense to
that spindle to a predetermined magnitude.             previously described
is imparted by the motor 15 Mounted on the base plate 10 is a support
via the shaft drive 17 to the spindle 13, and there- column 19 which is
substantially parallel to a rota-  3o  by to the tool holder 1, whilst at
the same time the tional axis 21 of the drive shaft 17 and spindle 13.
locking nut 4 is retained against rotational move- A wrench support arm 22
is formed at one end with  ment by means of the wrench head 25. A con- a
cuff 23 which is slidable on the support column  sequential tightening of
the locking nut 4 is effec- 19, and receives at its other end a wrench
handle  ted. The provision of the torque control means 18 24 which
terminates in a wrench head 25. The   35  ensures that once the torque
applied to the tool degree to which the wrench handle 24 extends
holder reaches the predetermined set value, the beyond the wrench support
arm 22 can be varied    drive to the tool holder is discontinued. In this
way as required, and the wrench handle 24 can be     it is ensured that
cutting tools are secured within clamped in position with respect to the
wrench    the tool holders by a predetermined maximum support arm 22 at the
required degree of projec-  40  torque. In consequence, the clamping force
applied tion.                                            to the tool as
well as the relative disposition of the In use, a tool holder 1 is
positioned within the  cutting tool with respect to the tool holder are
socket 14 of the spindle 13 and is rotatable to-  maintained constant. The
tool holder with the re- gether with the spindle 13. In order to place the
placed cutting tool can now be removed from the tool holder within the
spindle 13, the wrench sup-  45  device (after the wrench handle 24 has
been with- port arm 22, together with the wrench handle 24   drawn into the
wrench support arm 22). and wrench head 25 are moved aside as clearly
It will be readily seen that the device just shown in Fig. 5 of the
drawings.                  described affords a very simple and effective If
now it is desired to loosen and remove the  means for the rapid replacement
of cutting tools cuffing tool 5 from the tool holder 1, where this  50
from the tool holders, whilst at the same time cutting tool 5 is, as shown
in the drawings, of   ensuring that the cutting tools are retained in the
lesser transverse dimensions than those of the    tool holders by a
substantially predetermined locking nut 4, the wrench support arm is
slidably  clamping force and in a substantially constant, rela- displaced
along the column 19 until it reaches its  tive disposition. upper position
shown in chain dotted lines in Fig. 4,  55 whereupon the arm is then
lowered until the wrench head 25 embraces the locking nut 4. A rotational
drive in a first sense is now imparted 3  
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(13) koaxial zu elner Drehachse (21) der Spin- del (13) ausgebildet ist und
die oenen Werk- 1. A tool locking and releasing device which com-
zeughalter (1) aufnimmt und ihn gegen eine prises a support frame (7); a
spindle (13)         relative Drehbewegung zurlckhalt; eine auf rotatably
mounted on said frame (7); a socket   5  dem Rahmen (7) befestigte und mit
der Spin- (14) formed in said spindle (13) coaxial with an   del (13)
verbundene Drehantriebseinrichtung axis of rotation (21) of said spindle
(13) and     (15) zum Verdrehen der Spindel (13) in einem adapted to
receive and retain a tool holder (1)    ersten und zweiten entgegengesetzt
gerichte- against relative rotational movement; rotational   ten Drehsinn;
eine Drehmomentsteuereinrich- drive means (15) mounted on said frame (7)
10     tung (18) zum Begrenzen des auf die Spindel and coupled to said
spindle (13) for rotational    (13) Obertragenen Antriebsdrehmoments auf
displacement of said spindle (13) in first and     eine bestimmte GroBe;
eine auf dem Rahmen second opposite directional senses; torque         (7)
befestigte und im wesentlichen parallel zu control means (18) for limiting
the drive torque   der Drehachse (21) ausgerichtete Tragsaule transmitted
to said spindle (13) to a predeter-  15  (19); einen im wesentlichen
senkrecht zu der mined magnitude; a support column (19)             Saule
(19) ausgerichteten Schraubenschltssel- mounted on said frame (7) and
directed sub-        tragarm (22), der an seinem einen Ende auf stantially
parallel to said rotational axis (21); a  der SMule (19) verschiebbar
befestigt ist; und wrench support arm (22), directed substantially    einen
SchraubenschlUsselgriff (24) aufweist, normally to said column (19),
slidably mounted   20  der mit dem entgagengesetzten Ende des Tra- at one
end thereof on said column (19); a          garms (22) fest verbunden ist
und einen wrench handle (24) retainably coupled to an
SchraubenschlOsselkopf (25) besitzt, der zum opposite end of said support
arm (22) and          Festklemmen eines Werkzeugspannelements having a
wrench head (25) adapted to grip a        (4) angepalt ist; wobei die
Anordnung so ist, tool locking member (4); the arrangement be-  25   daB
die Anwendung eines Drehantriebs auf die ing such that application of a
rotary drive to     Spindel (13) in dem ersten Drehsinn eine Dre- said
spindle (13) in said first directional sense  hung des Werkzeughalters (1)
und das Fest- results in the rotation of said tool holder (1)    spannen
des Werkzeugspannelements (4) mit and the tightening of said tool locking
member     einem bestimmten Drehmoment zur Folge hat, (4) with a
predetermined torque, and rotation of  30  und die Drehung der Spindel (13)
in dem ent- said spindle (13) in said opposite directional
gegengesetzten  Drehsinn  das Losen  des sense results in the loosening of
said tool        Werkzeugspannelements (4) zur Folge hat. locking member
(4). 2. Vorrichtung zum Spannen und Ldsen von 2. A tool locking and
releasing device according   35  Werkzeugen nach Anspruch 1, dadurch ge- to
Claim 1, characterized in that said spindle     kennzeichnet, daB die
Spindel (13) Uber Lager (13) is rotatably mounted via bearings (12) on
(12) auf einer Spindeltraganordnung (11) dreh- a spindle support structure
(11) which is in its   bar befestigt ist, die ihrerseits auf dem Rah- turn
mounted on said frame (7).                    men (7) befestigt ist. 40 3.
A tool locking and releasing device according   3. Vorrichtung zum  Spannen
und Losen von to Claim 1 or 2, characterized in that said        Werkzeugen
nach Anspruch 1 oder 2, dadurch wrench support arm (22) is formed at said
one      gekennzeichnet, daB der Schraubenschlissel- end with a cuff member
(23) slidably mounted       tragarm (22) an dem einen Ende mit einem on
said column (19).                      45       Manschettenelement (23)
ausgebildet ist, das auf der Saule (19) verschiebbar befestigt ist. 4. A
tool locking and releasing device according to any one of the preceding
claims, character-  4. Vorrichtung zum  Spannen und Ldsen von ized in that
said wrench handle (24) is axially    Werkzeugen nach einem der
vorstehenden An- displaceable with respect to said wrench sup-  so
sprUche, dadurch gekennzeichnet, daB der port arm (22).
SchraubenschlOsselgriff (24) bezOglich des Schraubenschilsseltragarms (22)
axial ver- Patentanspriche                                        schiebbar
ist. 1. Vorrichtung zum  Spannen und Losen von   55   Revendloatlons
Werkzeugen, die einen Tragrahmen (7); eine drehbar auf dem Rahmen (7)
befestigte Spin-     1. Dispositif de verrouillage et de liberation d'outil
del (13); einen Sockel (14), der in der Spindel    qui comporte un chassis
de support (7) une 4  
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de manibre rotative sur ledit chassis (7), une douille (14) formeo dans
ladite broche (13) coaxialement & un axe de rotation (21) de ladite broche
(13) et adapteo pour recevoir et retenir un support d'outil (1) A   5
l'encontre d'un mouvement de rotation relative, des moyens d'entratnement
en rotation (15) mont6s sur ledit chassis (7) et relies & ladite broche
(13) pour deplacer en rotation ladite broche (13) dans un sons ayant une
premibre  10 et une seconde directions opposees, des moyens de commando de
couple (18) pour limiter l couple d'entrathement transmis & la- dite broche
(13) & une amplitude pr~ddtermi- nee, une colonne de support (19) montee
sur  15 ledit chassis (7) et dirigeo pratiquement paral- lblement audit axe
de rotation (21), un bras (22) de support de cid dirige pratiquement
perpendiculairement a ladite colonne (19), monte de maniere coulissante au
niveau d'une   20 premibre de ses extremit~s sur ladite colonne (19), une
poignde (24) formant cle relide de manibre & pouvoir Otre retenue a
l'extrdmite opposee dudit bras de support (22) et ayant une tSte (25)
formant cle adaptee pour saisir  25 un el6ment (4) de verrouillage d'outil,
I'agence- ment etant tel quo I'application d'un entratne- ment en rotation
de ladite broche (13) dans ledit sons ayant la premibre direction entraThe
la mise en rotation dudit support d'outil (1) et  30 le serrage dudit
element (4) de verrouillage d'outil avec un couple pridddtermind, et la
mise en rotation de ladite broche (13) dans ledit sens ayant la direction
opposoe entratne le relfachement dudit el6ment (4) de verrouillage   35
d'outil. 2. Dispositif de verrouillage et de libdration d'outil solon la
revendication 1, caracterise en ce quo ladite broche (13) est montee de
manibre rota-  40 tive via des paliers (12) sur une structure (11) formant
support de broche qui est i son tour montee sur ledit chAssis (7). 3.
Dispositif de verrouillage et de liberation d'outil  45 solon la
revendication 1 ou 2, caractdrisd on co quo ledit bras (22) de support de
cl6 est muni au niveau de ladite premiere extrdmit4 d'un 6lement (23)
formant manchette monte de ma- niere coulissante sur ladite colonne (19).
50 4. Dispositif de verrouillage et de lib6ration d'outil solon l'une
quelconque des revendications pr6- cedentes, caracterisd on co quo ladite
poignde (24) formant cle pout 8tre deplacde axialoment  55 par rapport
audit bras (22) de support de c1l. 5    


