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Dascription

~  The invention generally relates to electroero-
on machines and, more particularly, to wire-cut

electric discharge machines which aro capable of

independent motion in the X and Y axes.

Description of Prior Ar

in gensral, electricai discharges between a
workpiece and an electrode remove pieces of the
workpiece, thergby raesulting in the cutting of the
workpiece. In wire-cut electric discharge machines,
a generally vertically extending wire is used as the
electrode and as it moves relative to the workpiece,
a contour is cut in the workpiece. The operation of
machining using wire-cut electroerosion machine
may be analogized with the cutting that occurs
using a blade in a jigsaw or bandsaw as it cuts a
contour in g workpiecs.

A conventional EDM machine, such as the one
depicted in Fig. 1 or the ane described in DE-A
3524377, has a double deck construction compris-
ing a saddle 4 and a table §. The gaddle 4 moves
relative to the fixed bed 2 in the X-axis and the

table B moves relative lo the saddle 4 in the Y-axis.’

A machining tank 8 is logatad on the table 6 and
holds a machining fluid. A workpiece 12 Is moun-
ted within the machining tamk 8§ by & mounting
table 10.

A wire electrode feading mechanism 16 is lo-
cated on a side of 3 fixad column 14 for dispensing
a wire electrode 18 through am upper guide 20, the
workpiece 12, a lower guide 22, to & lower arm 24,
The upper guide 20 can move not only in the
vertical dirgctiom, which is the Z-exds, byt also in a
U-axis amd in g V-agis for performing taper cuts.
Tha lower arm 24 is fixed to the column 14 and to
a slide plate. The slide plate enables the machining
tank 8 to move in the X-axig relative to the lower
arm 24 and provides a liquid tight seal between the
lower arm 24 and the machining tank 8. Thus, by
moving the saddle 4 in the X-axis and the table 6
in the Y-axis, machining of the workpiece may
occyr in an X-Y plame. Alternatively, the lower arm
may instead be L-shaped and extend down from
the fixed column 14 into the machining tank 8
without passing through a side of the tank 8.

The double deck arrangement of the saddle 4
and table 8 is suitabie only for small light work-
piaces. As the workpieces become larger and
hoavier, the machining tank 8 must expand to
accommodate the workpieces. Consequently, the
saddle 4 and the table 8 mygt 3lso be enlarged to
maintain a full range of motion within the X-Y plane
and must be enlarged so that they ¢an support the
heavier load.
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The machining area is preferably about 1 me-
ter high to enable easy access by an operator.
When larger or heavier workpieces are used, the
double deck construction must increase in height in
order to be able to withstand the heavier load. With
a higher operating area, either a platform is nesded
to allow the operator to access the machining area
or some portions of the machine would have to be
embedded. In either event, access to the machin-
ing area is hindered.

Additionally, when the workpiece is moved to
its furthest position on the Y-axis, forward and rear
access to the workpiece is hindered. Thus, it Is
difficult to insert and remove workpieces from the
machining tank 8.

Another example of a conventional EDM ma-
chine is illustrated in Fig. 2 or described in EP-A
0261547. The EDM machine depicted in Fig. 2
comprises a table 32 that moves a machining tank
34 along a Y-axis over a pair of rails that are
affixed to a fixed bed 30. An upper guide 40 and a
lower guide 42 are attached to a moving block 38
through an upper arm and lower arm, respectively.
The moving block 38 moves along an X-axis on a
pair of guide rails that are affixed to a vertical
surface of a colymn 38. The motion in the X-axis is
independent of the mgtion in the Y-axis.

With the EDM machine of Fig. 2, separate
meachanisms are provided for moving the work-
piece along the X-axis and the upper and lower
guides along the Y-axis. This enables the EDM
machine 1o handle larger and heavier loads without
increasing the overall size of the machine.

The EDM machine of Fig. 2, however, still
inhibits access to the workpiece when it is moved
1o its further position in the Y-axis. Also, both ends
of the machining tank 34 are blocked by the col-
umn 36 to further hinder access to the workpiece.
Additionally, an automatic pallet changer for auto-
matically changing the workpieces would be dif-
ficult to use with the embodiment of Fig. 2. Further,
since the moving block 38 was mounted on its side
to the column 38, sub-micron accuracy in the ma-
chining is difficult to attain.

SUMMARY OF THE INVENTION

It is an object of the present invention to pro-
vide an EDM machine which allows for easy ac-
cess 1o the workpiece.

It is another object of the present invention to
provide an EDM machine which is highly accurats.

It is yst another object of the present invention
to provide an EDM machine which provides sepa-
rate and independent motion along the X-axis and
along the Y-axis.

It ig still a further object of the present inven-
tion to provide an EDM machine in which operabil-
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ity is not degraded, when designed to machine
large workpieces.

Additional objects, advantages and novel fea-
tures of the invention will be set forth in part in the
description which follows, and in part will become
apparent 1o those skilled in the art upon examina-
tion of the following or may be learned by practice
of the invention. The objects and advantages of the
invention may be realized and attained by means
of the instrumentalities and combinations particu-
larly pointed out in the appended claims.

To achieve the foregoing and other objects and
in accordance with the purpose of the present
invention, as embodied amd breadly described
herein, an electroerosion maching comprises a ta-
ble for moving a workpiece along an X-axis and a
Y-axis transfer mechanism for moving an upper
guide and a lower guide along the Y-adis. The Y-
axis lransler mechanism moves on a horizontal
planar surface of the column. A wire {850 mecha-
nism feeds a wire electrode through the upper
guide, workpiece, and then to the lowar guide.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incor-
porated in, and form & part of the specification,
illustrate an embodiment of the pregent invention
and, together with the degcription, serve to explain
the principles of the invention. in the drawings:

Fig. 1 illystrates a side view of a gonventional
wire- cut electric discharge maching;

Fig. 2 illustrates a schamatical view of another
conventional electric discharge machine;

Fig. 3 illustrates a side view of an embodiment
of the present invention;

Fig. 4 Hlustrates a front view of the embodiment
of Fig. 3;

Fig. 5 illustrates a cut-away view of the embodi-
ment of Fig. 3; and

Fig. 6 ilustrates a crosg-sectional view of the
embodiment of Fig. 3.

Q_I'E_TAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT o

Referance will now be made In detail to the
preferred embodiment of the invention, an example
of which is illustrated in the accompanying draw-
ings.

An embodiment of the present invention is
illustrated in Figures 3 to 6. An exemplary wire-cut
EDM machine according to the present invention
includes of a fixed bad &0 ypgn whigh a pair of
rails 54 are affixed for guiding a tabla 58 glong an
X-axis. Proferably, for example, linear bearings and
a servo motor may be proviggd for moving the
table 56 along the X-axis. A machining tank 58,
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preferably having a rectangular shape and an open
top end, is attached to the tabie 56 and has a
mounting fixture 62 for hoiding a workpiece 60. A
side wall of the machining tank 58 may be used as
a door 64 for accessing the workpiece 60.

A fixed column 66 extends to a height above
the machining tank 58 and preferably has a hollow
construction as shown in Fig. 5. As best seen in
Fig. 3, Y-axis transfer mechanism 68 travels along
a guide, for example, a pair of rails 72 on top of a
horizontal plane of the column 66 as depicted in
Fig. 5. The Y-axis transfer mechanism also in-
cludes a moving block 70 which preferably com-
prises, for example, linear bearings and a servo
motor for moving the transfer mechanism along the
Y-axis.

With reference o Fig. 4, a wire bobbin 74,
located at the forward end of the moving block 70,
which also includes a plurality of rollers through
which a wire electrode 73 is unwound. A wire feed
device 76, also preferably positioned at the forward
ond of the moving block 70, dispenses the wire
electrode to a block 78 which is movable in the Z-
axis direction and down through an upper arm 80.
The block 78 moves the upper arm 80 and an
upper wire guide 82 up and down along the Z-axis.
A block 90 (Fig. 3) movable in the U-V plane is
located between the upper arm 80 and the moving
block 78 and moves the upper arm 80 and upper
wire guide 82 in the U-V plane, which is parallel to
the X-Y plane, in order to perform faper cuts. An
autornatic wire threading mechanism 84 may be
provided for automatically threading the wire elec-
trode 73.

A lowser wire guide 92 recsives the wire elec-
trode 73 after it passes through the workpiece 60.
From the lower wire guide 92, the wire electrode
73 passes through an L-shaped lower arm 84 (best
seen in Fig. 5), which has its upper end integral
with the moving block 70 (see Fig. 3). The lower
arm 94 passes through an opening 86 in the col-
umn 68 before reaching the moving block 70. The
lower arrmn 94 also passes through a second open-
ing 98 in the column 66 and through an opening
108 in a side wall of the machining tank 58 (see
Fig. 6). The lower arm 94 and the moving block 70
move along the Y-axis as a single assembly.

As best seen in Fig. 6, section 100 of the lower
arm 94 extends from inside the column 66 to the
inside of the machining tank 58. The section 100
preferably comprises a hollow outer cylinder 102
with an inner cylinder 104 inserted therein. The
inner cylinder 104 extends slightly further inside
the machining tank 58 than the outer cylinder 102.
The lowsr wire guide 92 is positioned at the end of
the inner cylinder 104 for receiving the wire elec-
trode 73 from the upper wire guide 82. The wire
then tfravels through the inner cylinder 104 to a
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1ake-up mechanism positioned downstream,

The opening 106 on the side wall of the ma-

~~hjning tank 58 is wider than the maximum amount

, motion along the X-axis so as to not cause any
interference with ithe lower arm 94. As shown in
Fig. 6, a slide plate 110, preferably formed of
stainless stesl, is attached to the fixed column &6
through a support 108. The slide plate 110 is aigo
slidgable relative to the machining tank 58 through a
liquid-tight seal 112, The seal 112 and slide plate
110 enable the lowser arm 04 to move along the X-
axis in a sealad relationghip with the maghining
tank 58.

Bellows 114, prelerably made of compound
rubber, extend from the tip of the outer cylinder
102 to the slide plate 110 to provide a liquid-tight
seal thorebetwagn. The bellows 114 geal an open-
ing 113 between the outer cylinder 102 and the
slide plate 110 and allow the lower arm unit to
move along the Y-axis while preventing the ma-
chining fluid fram draining out of thg machining
tank 58.

In operation, the wire electrode 73 is dispansed
from the wire elpctrode feedgr 7§ through the auto-
matic wire threader 1o the upper guide 82, through
tho workpiece 60, lower guide 92, down through
the inner cylinder 104 of the lower arm €4, and
then discharged oytside of the maghing.

To perform cuts along the X-axis, the table 56,
having the machining tank 58 with the warkpiece
60 mounted inside, is moved en a pair of rails 54
along the X-axis. The slige plgte 110 and seal 112
enable movemant along the X-axis in a sogled
arrangament with the machining tank $8. To per-
form cuts aleng the Y-axig, the moving blogk 7Q is
movable along a pair of rails 72 which run parallel
to the Y-axis. The upper arm 80, together with the
upper wire guide 82, and the lower grm 94, to-
gether with the lower wirg guide 92, moye as a ynit
along the Y-axis togather with the moving block 70.
The contraction and expangior of the bellows 114
onable the lower arm 94 to move along the Y-axis
in a sealed arrangement with the machining tank
58.

The distance between the upper wire guide 82
and the fower wire gyide 92 ig adjustable by means
of the moving block 78, which moves the upper
wire guide 82 up or down in the Z-agxig. By moving
the upper wire gyide 82 in the UsV plane without
moving the lower wire guide 82, the moving block
90 enables the EDM machine to perform taper/
cuts.

In practice, machining will he accomplighed by
combinations of all types of motions. With the
pregent invention, the machining tank §8 moves
only along the X-axis and the wire elecirede 73 is
independently. moved along the Y-axis. Together
these movemenis defing relative movamgnt be-
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twesn the wire electrode and workpiece in the X-Y
plane. The single deck construction of the inven-
tion, as opposed to the double deck construction of
Fig. 1, reduces the need to expand the machine's
size with larger and heavier workpieces. The single
deck construction also reduces the height of the
machine and therefore reduces the need for a
platiorm or for any embedding of the machine.
Even when the workpiece is moved to its furthest
position along the Y-axis, the operator may stil
easily access the workpiece.

The invention uses a moving block 70 which
moves along a pair of rails 72 and which are
placed on & horizontal plane of the column 66. This
is in contrast to the conventional design of Fig. 2
which places the rails onto a vertical surface of the
column. By placing the rails on a horizontal sur-
face, rattling of the moving block 70 is eliminated
and the machining accuracy is improved. Also,
since the colymn 66 is positionad generally behind
the machining tank 58 and since the upper and
lower guides, 82 and 92, respectively, are disposed
within the column, both sides of the machining tank
58 are easlly accessible and available, for example,
for use with an automatic pallet changer.

The foregoing description of a preferred em-
bodiment of the Invention has been presented for
purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention
to the precise form disclosed, and obviously many
modifications and variations are possible in light of
the above teaching. For example, the lower arm
may be L-shaped and need not pass through a
side wall of the machining tank 58. Also, instead of
moving the machining tank 58 along the X-axis, a
linear guide may be located between the upper
and lower stages of the column for providing mo-
tion along the X-axis. The embodiment was chosen
and described in order to best explain the princi-
ples of the invention and its practical application to
thereby enable others skilled in the art to best
utilize the invention in various embodiments and
with various modifications as are suited to the
particular use contemplated. The scope of the in-
vention is only limited by the claims appended
hereto.

Claims

1. An electric discharge machine having a work-
table (56) for supporting a workpiece (60), said
worktable (58) being movable in the direction
of a first axis, a wire electrode (73) extending
in a direction generally orthogonal with respect
to sald worktable (56) and moveable in the
direction of a second axis orthogonal to said
first axis and the Longitudinal axis of said wire
eloctrode (73), said first axis and said second
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axis defining a plane in which a contour is cut
in said workpiece {60) by said wire electrode
{73), said wire electrode (73) extending be-
tween an upper support (80, 82) and a lower
support (92, 94}, a column (86) for supporting
said upper support (80, 82) and said lower
support (92, 94), wherein sald colymn (§6)
includes a planar surface disposed parallel to
said plane and having means (72) for guiding
said upper and lower supperls in a direction
parabiel to said second axis.

An electric discharge machine as set forth in
claim 1, wherein a pair of rails (72) are located
on said planar surface for guiding said upper
support (80, 82) and said lower support (82,
94) as an integral unit along said second axis.

An electric discharge machine as set forth in
claim 1, wherein said lower support (92, 84) is
partially disposed within sgid column (68).

Patentanspriche

1.

Funkenerosionsmaschine, gekennzeichnet
durch einen Arbeitstisch (58), auf dem ein
Waerkstiick (60) aufliegt, wobel der Arbeitstisch
{56} in Richtung einer ergten Achse beweglich
ist, eine Drahielekirode, die in einer zum Ar-
beitstisch (56) allgemein senkrecht stehenden
Richtung angeordnet und in Rightung einer
zweiten, zur genannten orgion Achse und zur
Langsachse der Drahtelekirode senkrecht ste-
henden Achse beweglich ist, wobel dig erste
und die zweite Achse aine Ebene definiergn, in
weolcher it der Drahtelakirade (73) eine Kon-
tur ir WarkstUck (60) ausgeschnitten wird, und
die Drahtplekirode (73) zwisghen einam oberen
Triger (80, 82) ung eingm umieren Triger (92,
94) verlduit. qing SiHule (66). an welcher der
obere Triger (80, B2) uad der untere Triger
(92, 94) befostigt sing, wobsl dio Sdule (66)
eine ebene Fliche avhweist, die paraliel zur
genainten Ebans varduit wed Mittal (22) aur
Fithrung des oberen yngd unteren Trigers in
oimer paragllel zur 2welan Achse liagpnden
Richtung aufwaist.

Funkenerpsionsmgsching nagh Anspruch 1, da-
durch gekennzeichnet, dags die ehena Fliche
ein Schismenpaar (72) zur Fhrung das oberen
(80, 82) undl ymteren (92, 84) Trigers als inte-
grale Einheit in dor 2weiten Aghse ayfweist.

Funkenerosionsmagghine nach Anspruch 1, da-
durch gekennzeichnet, dass der untere Triger
(92, 94) teilwelss innarhalb der SHyle (66) liegt.
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Revendications

Machine d'usinage par électroérosion, caracté-
risée par une table de travail (56) soutenant
une pidce A usiner (B0), ladite table de travail
(56) étant déplagable dans la direction d'un
premier axe, par un fil-électrode (73) s'éten-
dant dans une direction généralement orthogo-
nale par rapport 2 ladite table de travail (66) et
déplagable en direction d'un deuxidme axe
orthogonal audit premier axe et & I'axe longitu-
dinal du fil-8lectrode (73), e premier axe et le
deuxidme axe définissant un plan dans lequel
un contour est découpd dans la pidce A usiner
{80} par le fil-§lectrode {73}, le fil-élactrode (73)
g'étendant entre un support supérieur (80, 82)
ot un support inférieur (92, 94), par une colon-
ne (B6) soutenant ledit support supérieur (80,
82) et ledit support inférieur (92, 94}, ladite
colonne (68) présentant und surface plane dis-
posde paralldlement audit plan et comprenant
des moyens (72) pour guider lasdits supports
supérieur et inférieur dans une direction paral-
Idle audit deuxidme axe.

Machine d'usinage par électroérosion seion la
revendication 1, caractérisée en ce qu'une pai-
re de rails (72) est disposéde sur ladite surface
plane afin de guider le support supérieur (80,
82) et ls support inférieur (92, 94) le long dudit
deuxidme axe en tant qu'unité intégrale.

Machine d'usinage par électroérosion selon la
revendication 1, caractérisde en ce que le sup-
port inférieur (92, 94) est partiellement disposé
A T'intérieur de la colonne (66).
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