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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a tool transfer
device for machine tools designed to transfer a next-
process tool taken out from a tool magazine, in which a
multiplicity of tools are accommodated and held, to a
tool changing position by a transfer pot, according to the
preamble of independent claim 1 and as known from
document EP 0 319 611 A.
[0002] In some machine tools equipped with a tool
changer, in order to enable production for a variety of
product types and automatic continuous operation, a
rack type tool magazine for accommodating and holding
therein a multiplicity of tools is disposed on one side of
the machine body with the tools directed perpendicular
to the axis of the spindle, while a tool transfer device is
mounted for transferring a next-process tool from the
tool magazine to a tool changing position in which the
tool is positioned parallel to the axis of the spindle.
[0003] As such a tool transfer device, there has gen-
erally been provided hitherto one having the following
structure. That is, a transfer pot which is driven by a hor-
izontally moving unit and a vertically moving unit is dis-
posed on the spindle side of the tool magazine, and a
next-process tool accommodated in the tool magazine
is taken out and moved horizontally by the transfer pot,
thereby transferred up to a stroke end position. At the
stroke end position, the next-process tool is moved over
by being once pulled out from the transfer pot and in-
serted into a tilting standby pot, and the tilting standby
pot is tilted by a tilting device such as a cylinder mech-
anism so that the next-process tool is positioned to a
tool changing position in which the tool is parallel to the
axis of the spindle. Then, the next-process tool in this
tool changing position and a process-completed tool in
the spindle are automatically exchanged by the tool
changer.
[0004] However, in this conventional tool transfer de-
vice, which adopts the structure that the next-process
tool, after once moved over from the transfer pot into the
tilting standby pot, is tilted to the tool changing position
by the tilting device, there are problems that a loss of
tool transfer time is involved and that the cost increases
relative to the additional provision of a driving source for
the tilting operation.
[0005] The present invention having been accom-
plished in view of these and other problems of the prior
art, an object of the invention is to provide a tool transfer
device for machine tools capable of reducing the tool
transfer time and also reducing the cost by eliminating
the need for any driving source.
[0006] In order to achieve the above object, the
present invention, as disclosed in independent claim 1,
provides a tool transfer device for machine tools having
a tool magazine set beside a spindle on which a tool is
mounted, the tool magazine serving for accommodating

and holding therein a multiplicity of tools so that the tools
are directed perpendicular to an axis of the spindle, said
tool transfer device having a transfer pot which can be
set on a spindle side of the tool magazine, and driven
and moved by a horizontally moving unit and a vertically
moving unit, wherein a next-process tool accommodat-
ed in the tool magazine can be taken out and transferred
horizontally to a stroke end position by the transfer pot
and tilted at the stroke end position to a tool changing
position in which the next-process tool is parallel to the
axis of the spindle, wherein the tool transfer device com-
prises tool tilting means for tilting the next-process tool
to the tool changing position by horizontal movement of
the horizontally moving unit on linear rails to the stroke
end position, the tool tilting means comprising a link
mechanism for swingably coupling the vertically moving
unit with the horizontally moving unit, and guide rails for
tilting the vertically moving unit by horizontal movement
of the horizontally moving unit to the stroke end position
so that the next-process tool is positioned to the tool
changing position.
[0007] In a preferred embodiment, the transfer pot
comprises a pair of upper portion and lower portion
which are vertically movable relative to each other,
wherein the tool is gripped by vertically moving the up-
per portion and the lower portion.
[0008] In a further preferred embodiment, the tool
magazine of the machine tool comprises a vertical path
and a horizontal path for transferring tools, the horizon-
tal path being provided near the vertical center of the
tool magazine.
[0009] In the tool transfer device according to the
present invention, since the tool tilting means for tilting
the next-process tool to the tool changing position by
horizontal movement of the horizontally moving unit to
the stroke end position is provided, the next-process tool
can be tilted by making use of the driving force of the
horizontally moving unit that transfers the next-process
tool up to the stroke end position. Thus, the need for the
driving source such as a cylinder mechanism can be
eliminated, producing an advantage that a parts count
cut and a cost reduction can be attained.
[0010] Also, since the next-process tool is tilted direct-
ly from the perpendicular-to-spindle position to the par-
allel-to-spindle position with the driving force of the hor-
izontally moving unit, there can be produced an advan-
tage that the tool transfer time can be shortened as com-
pared with the case where the next-process tool is once
moved over from the transfer pot to the tilting standby
pot, which contributes to a speedup in tool changing
time.
[0011] As the vertically moving unit is swingably cou-
pled to the horizontally moving unit via the link mecha-
nism, and the guide rails for tilting the next-process tool
to the tool changing position as a whole of the vertically
moving unit by horizontal movement of the horizontally
moving unit to the stroke end position are provided.
Therefore, there can be produced an advantage that the
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tool tilting means can be fulfilled in a simple structure
without using any driving source and thus implemented
with low cost.
[0012] In the preferred embodiment, wherein the
transfer pot is composed of upper portion and lower por-
tion and the tool is gripped by vertically moving the upper
portion and the lower portion, there can be produced an
advantage that the need for axial movement of the tool
in taking out the tool from the tool magazine can be elim-
inated so that a space saving relative to this unnecessity
can be obtained.
[0013] In the further preferred embodiment, wherein
the horizontal path of the tool magazine is provided near
the vertical center of the tool magazine, there can be
produced an advantage that tool transfer distance can
be shortened, as compared with the conventional case
where the tool is once retreated to the upper end posi-
tion of the tool magazine and then horizontally moved
from this upper-end retreat position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a perspective view of a horizontal type ma-
chining center equipped with a tool magazine;
Fig. 2 is a schematic perspective view of a tool
transfer device set up to the tool magazine;
Fig. 3 is a schematic view showing a tilting operation
of the tool transfer device;
Fig. 4 is a schematic plan view showing the tilting
operation of the tool transfer device;
Fig. 5 is a schematic plan view showing an opera-
tion of tool tilting means of the tool transfer device;
Fig. 6 is a schematic rear view of the tool tilting
means;
Fig. 7 is a perspective view of the transfer pot of the
tool transfer device;
Fig. 8 is a schematic plan view showing an opera-
tion of a second tool tilting means;
Fig. 9 is a schematic view showing tool tilting means
of a tool transfert device according to the present
invention; and
Fig. 10 is a schematic plan view showing an oper-
ation of the tool tilting means.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] Hereinbelow, the present invention is de-
scribed with reference to the accompanying drawings.
[0016] Figs. 1 through 7 are views for explaining tool
transfer devices for machine tools. Fig. 1 is a perspec-
tive view of a horizontal type machining center equipped
with a tool magazine, Fig. 2 is a schematic perspective
view of the tool transfer device set to the tool magazine,
Figs. 3 and 4 are a schematic view and a schematic plan
view, respectively, showing tilting operation of the tool

transfer device, Figs. 5 and 6 are a schematic plan view
and a schematic rear view, respectively, showing tool
tilting means, and Fig. 7 is a schematic perspective view
of the transfer pot.
[0017] In the figures, reference numeral 1 denotes a
horizontal type machining center (machine tool). In this
horizontal type machining center 1, roughly referring to
its construction, a rectangular cylindrical-shaped col-
umn 3 is set in the rear of a fixed bed 2 so as to be
movable in an X-axis direction (right-and-left direction
as viewed from the front), a saddle 4 is set in the front
of the column 3 so as to be movable in a Y-axis direction
(up-and-down direction), and a spindle head 5 is set on
the saddle 4.
[0018] A spindle 6 is rotatably inserted in the spindle
head 5, and a tool T is mounted on the spindle 6. A ma-
chining table 7 is set in the fore portion of the fixed bed
2 so as to be movable in a Z-axis direction (back-and-
forth direction), and two pallets 8a, 8b are set on the
machining table 7 so as to be pivotable between a ma-
chining position and a standby position. In this horizontal
type machining center 1, the spindle 6, while being driv-
en into rotation, is moved in the X-axis and Y-axis direc-
tions, and moreover the machining table 7 is moved in
the Z-axis direction, by which a workpiece placed on the
pallet 8a positioned in the machining position is ma-
chined. During this machining process, a next-process
workpiece is set to the pallet 8b positioned in the stand-
by position.
[0019] A tool changer 9 is set on one side of the col-
umn 3. This tool changer 9 is so structured that, as
shown in Figs. 1 and 4, a changing shaft 12 is axially
movably and rotatably held by a change driver 11 fitted
to the column 3 and that a changing arm 13 is fixed at
a fore end portion of the changing shaft 12. Tool gripper
portions 14, 14 are provided at both end portions of the
changing arm 13.
[0020] The tool changer 9 automatically replaces a
process-completed tool T positioned in a spindle-side
tool changing position P with a next-process tool T1 po-
sitioned in a magazine-side tool changing position P1.
More concretely, the changing shaft 12 rotates, and the
gripper portions 14, 14 of the changing arm 13 grip the
process-completed tool T and the next-process tool T1.
In this state, the changing shaft 12 advances, pulling the
process-completed tool T out of the spindle 6 and pulling
the next-process tool T1 out of a later-described transfer
pot 23, and subsequently the changing arm 13 rotates
180 degrees, retreating. Then, the next-process tool T1
is gripped by the spindle 6 while the process-completed
tool T is gripped by the transfer pot 23, and the process-
completed tool T is returned to a later-described tool
magazine 10 by the transfer pot 23.
[0021] Beside the tool changer 9 of the fixed bed 2, is
provided a rack type tool magazine 10. This tool maga-
zine 10 has a multiplicity (e.g., 120) of tools Tn accom-
modated and held in its rack body 11. The rack body 11
is generally box-shaped, having a rectangular frame
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body formed from a top wall 11a and a floor wall 11b
coupled together by means of front and rear walls 11d,
11c, where in the rack body 11, the tools Tn are arranged
in parallel toward a direction (X-axis direction) perpen-
dicular to the axis of the spindle 6 (Z-axis direction). Al-
so, between the tools Tn within the rack body 11, al-
though not shown, are provided a vertical path for taking
tools in and out, and a horizontal path for transferring
tools to the tool changing position P1, the horizontal path
being provided at the vertical center of the rack body 11.
[0022] Each of the tools Tn has a cutting tool Tb such
as a drill or an end mill fitted into a conical tool holder
Ta. Each tool Tn is so set that the cutting tool Tb is po-
sitioned outside the machine while the tool holder Ta is
positioned inside the machine (on the spindle side).
[0023] A tool transfer device 20 is set on the inner side
of the tool magazine 10. This tool transfer device 20 is
made up of a quadratic-prism-shaped horizontally mov-
ing unit 21 which moves horizontally along the axis of
the spindle 6 (Z-axis direction), a vertically moving unit
22 set to the horizontally moving unit 21 so as to be mov-
able in the up-and-down direction (Y-axis direction), and
the transfer pot 23 fixedly set to the vertically moving
unit 22. Horizontal and vertical drivers are provided for
the horizontally moving unit 21 and the vertically moving
unit 22, respectively.
[0024] The horizontally moving unit 21 is held to the
top wall 11a and floor wall 11b of the rack body 11 so as
to be movable via linear rails 25, 25. These linear rails
25 are so constructed that blocks 27, 27 fixed to the hor-
izontally moving unit 21 are slidably engaged with two
rails 26, 26 laid down on the top wall 11a and the floor
wall 11b with guide rollers (not shown) interposed ther-
ebetween, respectively.
[0025] The vertically moving unit 22 is made up of a
longitudinal plate portion 22a confronting the front wall
of the horizontally moving unit 21, and a horizontal plate
portion 22b, where the horizontal plate portion 22b has
the transfer pot 23 mounted thereon. The vertically mov-
ing unit 22 is held on the front wall of the horizontally
moving unit 21 so as to be movable via linear rails 28,
and the linear rails 28 are so constructed that blocks 30,
30 fixed to the longitudinal plate portion 22a are slidably
engaged with two rails 29, 29 laid down on the front wall
of the horizontally moving unit 21 with guide rollers in-
terposed therebetween, respectively, like the foregoing
case.
[0026] The transfer pot 23 is so constructed that, as
shown in Fig. 7, a pair of lower portion 33 and upper
portion 34 are vertically movably held by two guide
members 36, 36 and vertically driven by a cylinder
mechanism 35. The lower portion 33 and the upper por-
tion 34 have recessed portions formed therein so as to
provide holder recesses 33a, 34a, respectively, at which
the tool holder Ta is to be accommodated and gripped.
The tool gripper portions of the transfer pot 23 are pro-
jected outward from outer-side end faces of the moving
units 21, 22 so that tools can be taken out from the tool

magazine 10 without axially moving the tools.
[0027] Also, a tilting shaft 37 is fixedly inserted in the
lower portion 33, and the tilting shaft 37 is held to the
horizontal plate portion 22b so as to be pivotable be-
tween a perpendicular-to-spindle position and a paral-
lel-to-spindle position. This tilting shaft 37 is pivotally bi-
ased to the perpendicular-to-spindle position by un-
shown biasing means.
[0028] Then, as shown in Figs. 4 to 6, the transfer pot
23 is provided with a tilted cam member 38 constituting
one of tool tilting means, and the tilted cam member 38
is fixedly mounted on the inner side wall of the transfer
pot 23. Also, a tilting cam member 39 constituting the
other of the tool tilting means is set at a site confronting
the tilted cam member 38 a little short of the stroke end
position P2, and the tilting cam member 39 is fixedly
mounted on the machine-body side.
[0029] The tilting cam member 39 is so structured that
a cam follower 39c is rotatably held between a pair of
upper-and-lower holder plates 39a, 39b. The tilted cam
member 38 is composed of a pair of front-and-rear cam
plates 38a, 38b, and the cam follower 39c is engageable
between the cam plates 38a, 38b.
[0030] As viewed along the back-and-forth direction,
the tilted cam member 38 is located a little upper or lower
than the tilting cam member 39, so that as the tilted cam
member 38 is horizontally moved by the horizontally
moving unit 21 to a position confronting the cam follower
39c, the vertically moving unit 22 moves the front-and-
rear cam plates 38a, 38b downward or upward until the
cam plates 38a, 38b are engaged with the cam follower
39c. Then, in this state, while the horizontally moving
unit 21 moves to the stroke end position P2, the inner
side face of the rear cam plate 38b makes sliding contact
with the cam follower 39c and the transfer pot 23 pivots
90 degrees about the tilting shaft 37, thus tilting to the
tool changing position P1 parallel to the axis of the spin-
dle. Also, as the horizontally moving unit 21 moves
backward from the stroke end position P2, the front cam
plate 38a makes sliding contact with the cam follower
39c, thereby returning the transfer pot 23 to the perpen-
dicular-to-spindle position.
[0031] Next, functional effects of this device are de-
scribed.
[0032] In this tool transfer device 20, the horizontally
moving unit 21 and the vertically moving unit 22 transfer
the transfer pot 23 to the takeout position for the next-
process tool T1. The transfer pot 23 takes out the next-
process tool T1 from the rack body 11, and the next-
process tool T1 is transferred to the horizontal path via
the vertical path by the units 21, 22. From this point on,
the horizontally moving unit 21 linearly transfers the
next-process tool T1 horizontally to the stroke end po-
sition P2 (see arrows in Figs. 1 and 2).
[0033] When the transfer pot 23 is linearly moved hor-
izontally by the horizontally moving unit 21 so as to be
brought to the position confronting the cam follower 39c
of the tilting cam member 39, the vertically moving unit
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22 moves vertically so that the front-and-rear cam plates
38a, 38b are engaged with the cam follower 39c. In this
state, simultaneously when the transfer pot 23, moving
horizontally, reaches the stroke end position P2, the
transfer pot 23 pivots 90 degrees. As a result, the next-
process tool T1 is located in the tool changing position
P1 where the tool is parallel to the axis of the spindle 6.
Then, the next-process tool T1 located at the magazine-
side tool changing position P1 and the process-complet-
ed tool T located at the spindle-side tool changing posi-
tion P are automatically exchanged by the above-de-
scribed tool changer 9.
[0034] As shown above the tilted cam member 38 is
fixed to the inner side wall of the transfer pot 23, the
tilting cam member 39 is fixed on the machine-body side
before the stroke end position P2. Then, while the tilted
cam member 38 is engaged with the tilting cam member
39 by horizontal movement of the horizontally moving
unit 21 as well as vertical movement of the vertically
moving unit 22, the transfer pot 23 is pivoted 90 degrees
so that the next-process tool T1 is located at the tool
changing position P1. Therefore, by making use of the
thrust of the horizontally moving unit 21 that transfers
the next-process tool T1 up to the stroke end position
P2, the next-process tool T1 can be tilted to the tool
changing position P1, so that the need for the conven-
tional driving source can be eliminated, allowing a parts
count cut and a cost reduction to be achieved.
[0035] Also, since the next-process tool T1 is pivoted
from the perpendicular-to-spindle position to the paral-
lel-to-spindle position with the thrust of the horizontally
moving unit 21, tool transfer time can be shortened as
compared with the conventional case where the next-
process tool is once moved over from the transfer pot
to the tilting standby pot. This further contributes to a
speedup in tool changing time.
[0036] The tilted cam member 38 is fixed to the trans-
fer pot 23, and the tilting cam member 39 which is to be
engaged with the tilted cam member 38 to make the
transfer pot 23 pivoted is fixedly set before the stroke
end position P2. Therefore, the tool tilting means can be
fulfilled in a simple structure without using any driving
source.
[0037] Also, the lower portion 33 and the upper por-
tion 34 of the transfer pot 23 are moved vertically by the
cylinder mechanism 35, by which the tool holder Ta is
gripped. Therefore, the need for axial movement of the
tool in taking out the next-process tool T1 from the tool
magazine 10 can be eliminated, allowing a space saving
to be realized resultantly.
[0038] Further, since the horizontal path is provided
near the vertical center of the tool magazine 10, the tool
transfer distance can be shortened, as compared with
the conventional case where the tool is once retreated
to an upper end position of the tool magazine and then
horizontally moved from this upper-end retreat position.
[0039] Fig. 8 is a view for explaining a second tool tilt-
ing means. In this figure, the same reference numerals

as in Fig. 5 denote the same or corresponding compo-
nent members.
[0040] The tool tilting means is made up of a tilted cam
member 45 fixed to the inner side wall of the transfer pot
23, and a tilting cam member 46 fixed to the machine
body side. A semicircular tilting cam surface 46a is
formed at a fore end portion of the tilting cam member
46, and a linear-shaped linear cam surface 45a which
makes sliding contact with the tilting cam surface 46a
as well as a circular cam surface 45b which is curved
round in continuation from the linear cam surface 45a
are formed in the tilted cam member 45.
[0041] Then, when the tilted cam member 45 is hori-
zontally moved by the horizontally moving unit 21 so as
to come into contact with the tilting cam member 46, the
linear cam surface 45a makes sliding contact with the
tilting cam surface 46a, the transfer pot 23 pivoting 90
degrees so as to be tilted to the tool changing position
P1 in which the transfer pot 23 is parallel to the axis of
the spindle. Also, as the horizontally moving unit 21
moves backward from the stroke end position P2, the
circular cam surface 45b makes sliding contact with the
tilting cam surface 46a while the linear cam surface 45a
keeps in sliding contact with the tilting cam surface 46a,
by which the transfer pot 23 is returned to the perpen-
dicular-to-spindle position.
[0042] The tilted cam member 45 is fixed to the ma-
chine inner side wall of the transfer pot 23, and the tilting
cam member 46 is fixed to the machine body at a site
short of the stroke end position P2. Then, while the tilted
cam member 45 is engaged with the tilting cam member
46 by horizontal linear movement of the horizontally
moving unit 21, the transfer pot 23 is pivoted 90 degrees
so that the next-process tool T1 is located at the tool
changing position P1. Therefore, the next-process tool
T1 can be tilted to the tool changing position P1 by mak-
ing use of the thrust of the horizontally moving unit 21,
thus eliminating the need for the conventional driving
source, so that the same effects as in the first device
can be obtained. Further the transfer pot 23 can be tilted
only by horizontal movement of the horizontally moving
unit 21.
[0043] Figs. 9 and 10 are views for explaining the tool
tilting means according to the present invention. In these
figures, the same reference numerals as in Figs. 3 and
4 denote the same or corresponding component mem-
bers.
[0044] A tool transfer device 50 is so constituted that
a quadratic-prism-shaped horizontally moving unit 51
and a vertically moving unit 52 are formed independent-
ly of each other, and the vertically moving unit 52 is
swingably coupled with the horizontally moving unit 51
via a link mechanism 53. The horizontally moving unit
51 is horizontally movably held to the rack body (not
shown) via two linear rails 55.
[0045] In the vertically moving unit 52, a vertically
moving member 52b is disposed within a generally box-
shaped unit body 52a so as to be vertically movable via
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two linear rails 54, and a transfer pot 23 is fixedly dis-
posed on the vertically moving member 52b.
[0046] Also, in the link mechanism 53, a first link mem-
ber 53a pivotally held on the unit body 52a, and a second
link member 53b fixed to the horizontally moving unit 51
are pivotably coupled with each other.
[0047] Guide rails 55a, 55a bending inward of the ma-
chine are integrally formed at stroke end portions of the
linear rails 55 so as to be connected thereto, and the
unit body 52a is in sliding contact with and along the
linear rails 55 and the guide rails 55a. As a result, simul-
taneously when the horizontally moving unit 51, linearly
moving horizontally, reaches the stroke end position P2,
the whole vertically moving unit 52 pivots 90 degrees
along the guide rails 55a, and resultantly, the next-proc-
ess tool T1 is tilted to the tool changing position P1 in
which the next-process tool T1 is parallel to the axis of
the spindle 6.
[0048] In this tool transfer device 50 of this embodi-
ment, the vertically moving unit 52 is swingably coupled
with the horizontally moving unit 51 via the link mecha-
nism 53, and the guide rails 55a are provided in order
that the whole vertically moving unit 52 is tilted by hori-
zontal movement of the horizontally moving unit 51 so
that the next-process tool T1 is located at the tool chang-
ing position P1. Therefore, the next-process tool T1 can
be tilted to the tool changing position P1 by making use
of the thrust of the horizontally moving unit 51, thus al-
lowing a parts count cut and a cost reduction to be
achieved. This also allows the transfer time to be short-
ened, contributing to a speedup in transfer work.

Claims

1. A tool transfer device (50) for machine tools having
a tool magazine set beside a spindle on which a tool
is mounted, the tool magazine serving for accom-
modating and holding therein a multiplicity of tools
so that the tools are directed perpendicular to an
axis of the spindle, said tool transfer device having
a transfer pot (23) which can be set on a spindle
side of the tool magazine, and being driven and
moved by a horizontally moving unit (51) and a ver-
tically moving unit (52), wherein a next-process tool
(T1) accommodated in the tool magazine can be
taken out and transferred horizontally to a stroke
end position by the transfer pot and tilted at the
stroke end position to a tool changing position in
which the next-process tool (T1) is parallel to the
axis of the spindle, characterised by the tool trans-
fer device (50) comprising tool tilting means for tilt-
ing the next-process tool (T1) to the tool changing
position by horizontal movement of the horizontally
moving unit on linear rails (55) to the stroke end po-
sition,
wherein the tool tilting means comprises a link
mechanism (53) for swingably coupling the vertical-

ly moving unit (52) with the horizontally moving unit
(51), and guide rails (55a) for tilting the vertically
moving unit (52) by horizontal movement of the hor-
izontally moving unit (51) to the stroke end position
so that the next-process tool (T1) is positioned to
the tool changing position (P1).

2. The tool transfer device for machine tools according
to claim 1, wherein the transfer pot comprises a pair
of upper portion and lower portion which are verti-
cally movable relative to each other, wherein the
tool is gripped by vertically moving the upper portion
and the lower portion.

3. The tool transfer device for machine tools according
to claim 1, wherein the tool magazine comprises a
vertical path and a horizontal path for transferring
tools, the horizontal path being provided near the
vertical center of the tool magazine.

Patentansprüche

1. Werkzeugtransfervorrichtung (50) für Maschinen-
werkzeuge mit einem Werkzeugmagazin, das ne-
ben eine Spindel gesetzt ist, an der einen Werkzeug
montiert wird, wobei das Werkzeugmagazin zur
Aufnahme und zum Halten von mehreren Werkzeu-
gen dient, so daß die Werkzeuge rechtwinklig zu ei-
ner Achse der Spindel ausgerichtet sind, wobei die
Werkzeugtransfervorrichtungen einen Transfertopf
(23) aufweist, der an eine Spindelseite des Werk-
zeugmagazin gesetzt. werden kann, und der durch
eine horizontale Bewegungseinheit (51) und eine
vertikaler Bewegungseinheit (52) angetrieben und
bewegt wird, wobei ein Werkzeug des nächsten
Vorgangs (T1), das in dem Werkzeugmagazin auf-
genommen ist, herausgenommen werden kann und
horizontal zu einer Anschlagendposition durch den
Transfertopf transferiert werden kann, und an der
Anschlagendposition in eine Werkzeugwechselpo-
sition geneigt werden kann, in der das Werkzeug
des nächsten Vorgangs (T1) parallel zu der Achse
der Spindel ist, dadurch gekennzeichnet, daß die
Werkzeugtransfervorrichtung (50) Werkzeugneige-
einrichtungen zum Neigen des Werkzeugs für den
nächsten Vorgang (T1) in die Werkzeugwechselpo-
sition durch horizontale Bewegung der horizontalen
Bewegungseinheit auf linearen Schienen (55) in die
Anschlagendposition aufweist, wobei die Werk-
zeugneigeeinrichtung einen Verbindungsmecha-
nismus (53) zum schwingbaren Verbinden der ver-
tikalen Bewegungseinheit (52) mit der horizontalen
Bewegungseinheit (51) und Führungsschienen
(55a) zum Neigen der vertikalen Bewegungseinheit
(52) durch horizontale Bewegung der horizontalen
Bewegungseinheit (51) in die Anschlagendposition
aufweist, so daß das Werkzeug des nächsten Vor-
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gangs (T1) in der Werkzeugwechselposition (T1)
positioniert ist

2. Werkzeugtransfervorrichtungen für Maschinen-
werkzeuge gemäß Patentanspruch 1, wobei der
Transfertopf ein Paar von oberen und unteren Ab-
schnitten aufweist, die relativ zueinander vertikal
beweglich sind, wobei das Werkzeug durch vertika-
le Bewegung des oberen Abschnitts und des unte-
ren Abschnitts gegriffen wird.

3. Werkzeugtransfervorrichtungen für Maschinen-
werkzeuge gemäß Patentanspruch 1, wobei das
Werkzeugmagazin einen vertikalen und einen hori-
zontalen Pfad zum Transferieren von Werkzeugen
aufweist, wobei der horizontale Pfad nahe bei dem
vertikalen Zentrum des Werkzeugmagazins vorge-
sehen ist.

Revendications

1. Un élément de transfert d'outils (50) pour machines
outils, comprenant un magasin à outils à côté d'une
broche sur laquelle est monté un outil, le magasin
contenant une multitude d'outils positionnés direc-
tement perpendiculairement à l'axe de la broche,
l'élément de transfert d'outils précité contenant un
pot de transfert (23) qui peut être placé sur le côté
de la broche du magasin, lequel pot de transfert est
mis en mouvement par une unité de mouvement ho-
rizontal (51) et une unité de mouvement vertical
(52), où un prochain outil à servir (T1) se trouvant
dans le magasin peut être sorti et transféré horizon-
talement en position de fin de course par le pot de
transfert, puis basculé de cette position de fin de
course en position d'échange dans laquelle le pro-
chain outil à servir (T1) est parallèle à l'axe de la
broche, caractérisé en ce que l'élément de trans-
fert d'outils (50) comprend des moyens de bascu-
lement d'outils pour faire basculer le prochain outil
à servir (T1) en position d'échange par le mouve-
ment horizontal de l'unité de mouvement horizontal
sur les rails linéaires (55), les éléments de bascu-
lement comprenant un mécanisme de liaison (53)
pour coupler de manière interchangeable l'unité de
mouvement vertical (52) à l'unité de mouvement ho-
rizontal (51), ainsi que des rails guide (55a) pour
faire basculer l'unité de mouvement vertical (52) en
position de fin de course par le mouvement horizon-
tal de l'unité de mouvement horizontal (51), afin que
le prochain outil à servir (T1) soit positionné en po-
sition d'échange (P1).

2. Un élément de transfert d'outils pour machines
outils selon la revendication 1, où le pot de transfert
comprend une partie inférieure et une partie supé-
rieure pouvant être mises en mouvement verticale-

ment l'une en fonction de l'autre, où l'outil est saisi
grâce au mouvement vertical des parties supérieu-
re et inférieure.

3. Un élément de transfert d'outils selon la revendica-
tion 1, où le magasin comprend un passage vertical
et un passage horizontal pour transférer les outils,
le passage horizontal se trouvant près du centre
vertical du magasin.
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