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(57) Abréegée/Abstract:
The aim of the invention Is to make it as easy as possible to change a spindle In a lifting device (2) for substrates, which device
comprises a support (10). To this end the support is configured such that it can be made to engage the substrate holder (25) by
rotation or by pivoting.
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The aim of the invention is to make it as easy as possible to change a spindle in a lifting device (2) for substrates, which device
comprises a support (10). To this end the support is configured such that it can be made to engage the substrate holder (25) by rotation or

by pivoting.

(57) Zusammenfassung

Um einen moglichst einfachen Spindelwechsel bei einer Hubvorrichtung (2) fiir Substrate mit einem Halter (10) zu ermdglichen, ist
der Halter derart ausgebildet, dal er durch Drehen oder Schwenken desselben mit dem Substrattrager (25) in Eingriff bringbar ist.
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LIFTING DEVICE FOR SUBSTRATES

The present invention relates to a lifting device for substrates

~ and has a holder.

Such lifting devices are used, for example, du'r_ing the
manufacture of disc-shaped substrates, such as CDs or DVDs, in order
to guide the substrates on a spindle relative to their height. With such
devices, generally a plurality of spindles are provided for receiving the
suBstrates on a rotary table. Each of the spindles is provided with a
so-called spacer that surrounds the spindie and upon which are placed
the respective disc-shaped substrates. In an operating positioh of the
spindie, the support of the lifting device is brought into engagerhent

with the spacer by a lateral movement of the entire lifting device. In

this position of engagement, the spacer can be raised and/or lowered
by the lifting devibe, and in particular as a function of whether the
substrates are to be stacked upon the spindle and the spacer or are..to
be removed therefrom.

In order to bring a new spindle into the operating position for the

receipt or removal of substrates, the lifting device must first be moved
away from the spindle or spaﬁer that is in engagement with the
support. A new spindle is subsequently moved into the operating
position, and the lifting device is brought back into the engagement

position. In this connection, not only is a device for the lateral

‘movement of the lifting device necessary, but sensors that sense the

. I’
Lit Transl of PCT/EP00/00190 filed 13 January 2000 — P. Abendschdn, et al - Steag - AZ.2782
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lateral position of the lifting device are also necessary, thereby
increasing the susceptibility of the lifting device to breaking down.
Furthermore, due to the lateral movement of the lifting device, a larger

installation space is required.

US A 2 919 010 discloses a lifting device where an arm that
carries a support is moved by a drive into contact with a substrate that

is to be received, for example by means of a piston. In so doing, the

support direcﬂy' engéges the substrate, whereby in particular with

~ sensitive substrates damage can occur to the substrate. In order to

bring the substrates into the region of the lifting device, in addition to

the drive for the pivoting movement a separate drive is provided for
moving the substrates.

DE-A-196 06. 763 discloses a transport mechanism having. a
grasping device for holding and transporting substrates, with the
grasping device being rotatable about an axis of rotation. In order to
come into engagement with substrates, the grasping device is first
rotated over a substrate and is subsequently moved linearly. .In so

oy

doing, the grasping device is acti\}ely not only rotatable but also is
driven linearly.

DE-A-36 28 544 discloses a magnetic holding device having
magnetizable elements that are displaceable relative to one another
and that are i'n the pogition due to relative displacement to adapt to the

surface of the work piece. To receive the work piece, the magnetizable

2
Lit Transl of PCT/EPQ0/00190 filed 13 January 2000 - P, Abendschén, ct al - Stug — AZ2.2782
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elements are magnetized and are secured relative to one another in
order, when a magnetic force is applied, to prevent a relative

displacement of the elements relative t0 one another,
Proceeding from the above mentioned state of the art, it is an

object ¢of the present invention to provide an economical apparatus that

enables a spindle change in a simple and reliable manner.

According to the present invention, there 1s provided

a lifting device for a substrate, comprising:
a substrate holder;
a movable support that 1s adapted to be brought into

or out of an operating position in which it is engaged with

salid substrate holder via a rotation of said support, said
support beling adapted to effect at least one of raising and
lowering sald substrate holder 1n said position of said
sSuUpport;

means for moving said substrate holder into and out of
contact with said support to effect said rotation of said
support; and

means for lifting or lowering said support.

Pursuant to the present invention this object is realized in that
the substrate support can be brought into engagement with the
substrate or a substrate holder by rotating or pivoting the substrate
support, whereby the rotation or pivoting of the support is effected by a
movement of the substrate holder. In this way, a simple spindle

exchange is made possible without a lateral movement of the lifting

device. This eliminates the drive for the lateral movement of the lifting

device, as well as the sensors for sensing the lateral position, thereby
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eliminating the cost for these devices. The devica overall requires

fewer parts, thereby increasing the reliability of the device, By means
of the passive rotation or pivoting of the support, there results a

particularly simple control of the device, since only the movement of

Pursuant to one preferred specific embodiment of the preséht

invention, the support is rotatable about a central axis.

Preferably, to ensure that the support 1s disposed 1n
10 a predetermined position when 1t 1s not in engagement with

a substrate holder, the

3a
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suppert is biased in a rest position. In this way, a respectively uniform
engagement Is achieved between the support on the-one hand and the

substrate holder on the other hand.

The biasing is preferably achieved by at least one magnet. By
using as least one magnet, a biasing is achieved in a simple and
reliable manner, whereby the drawbacks of mechanical devices, such
as fatigue and/or failure of the mechanical parts, are avoided.
Pursuant to one prefeired specific embodiment of the present

invention, at least one magnet Is provided on a supporting arm of the

lifting device and/or a plurality of magnets, especially four magnets, are

provided on the support.

In order to provide a good engagement between the support and

- the substrate holder, and to thereby effact the rotation or pivoting of the

support, the support is provided with preferably essentially radially
projecting lags.

Pursuant to the presently preferred specific embadiment of the
present invention, the support has a star shape with four or five legs.

The lifting device is preferably furthermore provided with
sensor means for sensing the lifting height of the substrate holder.

The present invention will be subsequently further exblained

with the aid of a preferred specific embodiment of the invention with

reference to the figuraes, in which:
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Fig. 1 is a schematic side view of the lifting device of the

present invention;
Fig. 2 is a plan view of the inventive lifting device in a
' position of engagement;
Fig.3 is a plan view of the inventive lifting device in an
intermediate position. |

Fig. 1 is a side view of a substrate handling apparatus 1 that has
a liting device 2 and a substrate receiving device 3.

The lifting device 2 is provided with an essentially vertically
disposed guide bar 5 as well as a slide carriage 80 that is linearly
moveable on the guide bar and is provided with a supporting arm 7; -
The slide carriage 80, along with the arm 7, is displaceable in a defined

and known manner along the g'uide bar via an appropriate drive unit 6.

As can be best seen in the top views of Figs 2 and 3, a rotatable
support in the form of a star 10 is provided on an end of the supporting
arm that is spaced from the slide carriage 80. [t can furthermore be
seen from these plan views that the star 10 has four legs 12.
Respective curved engagement surfaces ‘13 are defined between the
legs 12. Magnets 15 are provided at or in the vicinity of the ends of the
legs 12. The star 10 is freely rotatably mounted about a central axis.
All ‘ of the magnets 15 have the same spacing relative to the central

axis.

5
Lit Trans! of PCT/EP00/00190 filed 13 January 2000 — P. Abendschén, et al - Steag — AZ. 2782
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Disposed on the supporting arm 7 of the slide car(iage 80 is a
magnet 16 that has the same spacing relative to the central axis of the
star 10 as do the magnets 15. The magnet 16 is oriented in such a
way that it exerts a magnetic force of attraction upon the mégnets 15.
Due to the magnetic force of attraction between mégnet' 16 and the
magnets 15, the star 10, to the extent it is not rotated by an external
force, is moved into the position shown in Fig 3 and is held in this
position.

The substrate receiving device 3 is disposed next to the lifting
device 2. The substrate receiving device 3 is provided with a rotary
table 20 that is rotatable about a central axis A. Disposed on the rotary
table 20 are a plurality (here 4). of substrate receiving units 22, each of

which has a base 23, an elongated, rod-shaped spindle 24, and a
spacer 25 that surrounds the spindle 24.

The base 23 of each substrate recsiving unit 22 is seated on a
surface of the rotary table 20 and is positively connected therewith.
The spindle 24 of each substrate receiving unit 22 is held by the base
23 perpendicular to the surface of the rotary table 20.

- The spacer 25 of each substrate receiving unit 22 is provided

with an essentially cylindrical body 26 having a central opening; The
cylindrical body 26 surrounds the respective spindle 24 and can be
displaced in height along the spindie 24. The outer periphery of the

cylindrical body has a stepped conﬁguration,:and in particular such that

6
Lit Trans! of PCT/EP00/00150 filed 13 January 2000 ~ P. Abendschon, et al — Steag — AZ.2782
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it is recessed between an upper and lower end. In this way, =

‘respective circumferential flange 27 is formed at the upper and at the

lower end.

The substrate receiving units 22 are uniformly disposed on a

circular line about the central axis A of the rotary table 20.

During rotation of the rotary table 20 the substrate feoeiving
uhits 22 are also rotated along with the table 20. Due to this rotation,
the recessed outer periphery of a spacer 25 of one of the substrate
receiving units 22 comes into contact with a leg 12 of the star 10.
Upon further rotation, the star 10, due to the contact with the spacer
25, is rotated into the position shown in Fig 2. In this position, the

engagement surface 13 is in contact with the recessed outer periphery

of the spacer 25. By means of a vertical movement of the slide
carriage 80 along the guide bar 5, the star comes into contact, from
below, with the upper flange 27 of the spacer. During a further
upwardly directed vertical movement, the spacer 25 is raised along the
spindie 24. A raised position of the spacer 25 is indicated in Fig 1 by
dashed lines. In this raised position, a substrate, such as a CD or a
DVD, can be placed upon the spacer 25. The slide carriage 80 is

thereupon lowered by the thickness of the deposited CD, so that a new

CD can be stacked thereupon. This process continues until the spacer

is disposed in the lowermost position, which indicates that the spindle

is full.

7 .
Lit Transl of PCT/EP00/00190 filed 13 January 2000 — P. Abendschon, et al - Steag — AZ.2782
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In order to receive further substrates upon the ‘substrate
receiving units 22, the rotary table 20 is rotated in order to bring a new
substrate receiving unit 22 into contact With the rotan} star 10, and the
process in repeated. ‘ ‘

The apparatus can aiso be used in the reverse sequence for the
removal of substrates from the spindle 24. in this case, the spacerofa
full spindle 24 is brought into contact with the star 10. A spacer 25 is
subsequently raised in steps along the spindle 24 in order to enable
removal of the substrates. After the last substrate has been removed,
the lifting device moves the spacer 25 down. The now empty spindie
24 is subsequently advanced and a new, full spindle is brought into
engagement with the star 10.

Although the present invention has been described with the aid

of a preferred embodiment, it is to be understood that the invention is
not limited to the specifically illustrated embodiment. In particular,
other forms of the rotary star are possible. Instead of the rotary star, it
would also be pgssible to provide a pivotable element that, via a
movement of a spindle, is pivoted out of a rest position into an
engagement position. After a further movement of the spindie, the
engagement is released and the pivotable element is returned to the

rest position, for example by means of a spring.

. 8 .
Lit Transl of PCT/EP00/00190 filed 13 January 2000 — P. Abendschin, et af — Steag - AZ.2782
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WHAT IS CLAIMED IS:

1. A lifting device for a substrate,

comprising:

a substrate holder;

a movable support that 1s adapted to be brought

into or out of an operating position in which 1t 1s engaged

”
p—

with said substrate holder via a rotation of said support,

9
—

sald support being adapted to effect at least one of

raising and lowering said substrate holder in said position

of said support:;

means for moving said substrate holder into and

P

out of contact with said support to effect said rotation of

said support; and

means for lifting or lowering said support.

2. Lifting device (2) according to claim 1,

characterized in that the support (10) 1s rotatable about a

central axis.

3. Lifting device (2) according to claim 1,

characterized in that the support (10) 1s pivotable about a

pivot point.

4. Lifting device (2) according to any one of
claims 1 to 3, characterized in that the support (10) 1s

adapted to be biased in a rest position.

5. Lifting device (2) according to claim 4,

characterized in that the support (10) is biased in a rest

position by at least one magnet (15; 16)
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0. Lifting device (2) according to claim 4 or

5, characterized by at least one magnet (l16) on a

supporting arm (7) of the lifting device (2).

7. Lifting device (2) accordling to any one of
claims 4 to 6, characterized by a plurality of magnets (15)

on the support (10).

8 . Lifting device (2) according to claim 7,

characterized by four magnets (16) on the support (10).

9. Lifting device (Z2) according to any one of
claims 1 to 8, characterized 1in that the support (10) has

essentially radially extending legs (12).

10. Lifting device (2) according to claim 9,

characterized in that the support (10) has a star shape

with four or five legs.

11. Lifting device (2) according to any one of

claims 1 to 10, characterized by sensor means for sensing a

lifting height of the substrate.

10
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