Met hod for singulating stacked, plate-like el enents,

and singulating device 5 The invention relates to a

nmet hod for singulating stacked, place-like elenents,
and to a singulating device. In many production
processes it is necessary to separate from one another
identical elenents present in stacked form 10 and to
feed themsingly for further processing. In this case
each u rnmost el enent is generall reaned,fron1the
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fragile, a person who renoves each first elenment from
a stack manually is 15 used. "Plate-like" is understood
to nean elenments the thickness of which is
significantly less than their dinensions in |length and
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elenent by neans of a vacuum arrangenent. In this case
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away. 25 Both procedures have consi derab
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arise. 2 the renoval of each first el enent by
lSrﬁ%ﬁﬁﬁ(ﬁ"Eiate like" is understood to mean elements the
thickness of which is significantly less than their
dimensions in length and width. The plate-like elements are

not necessarily round but may have any peripheral contour.

20 It is further known to effect the removal of each first
element by means of a vacuum arrangement. In this case a
suction device is placed on the surface of the first
element, the intervening space is evacuated and the
respective first element of the stack is thus lifted away.

25
Both procedures have considerable disadvantages. For
example, in the case of manual singulation of the elements
from a stack it is disadvantageous that the performance of
an operative declines in the course of a working day. This

30 can cause the number of singulated elements to fall in the
course of a working day, or the rejection rate to increase.

In addition, high fixed personnel costs arise.



suction device it is disadvantageous that considerable
conpl exity or considerable suction power is required
for relatively large or not conpletely flat el enents,
in order 5 to seal the suction bell with respect to the ——
element and to ensure secure handling of the el enent.
In the event that such an apparatus is to be used for

| ight elenents having high surface quality, it is

di sadvant ageous that the performance of such a machine
far exceeds the requirenments 10 and that the
correspondi ngly high costs cannot therefore be
justified. In the case of brittle materials there is
additionally a considerable risk that el enents
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device. The stack consists of stacked, plate-like

el ermsitfermeack 36 pREBtacnaghife dart Racsedekthe requigpments

he. st . . .
Bl PR g3, 6 Mo BREEPIIGH E0aLESBRRREL phegotore be
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the direction of the axis of the stack by a part of
its peripheral edge. The elenment thus lifted from

In the case of brittle materials there is additionally a
considerable risk that elements fracture while adhesion
15 forces are overcome. The removal of the fragments and

cleaning of the apparatus then cause production down-time.

It is therefore the object of the invention to provide a

singulating device and a method for singulating plate-like
20 elements from a stack which make possible automated

singulation in a simple manner and with high reliability

and high constancy.

This object is achieved by the method according to claim 1

25 and by the singulating device according to claim 11t.

In the method according to the invention a stack of plate-
like elements is first supplied to an acceleration device.
The stack consists of stacked, plate-like elements. Each

30 first element of the stack is lifted away from the stack by
increasing its transport velocity. In order to increase the

transport velocity, the element is accelerated away from
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the stack is deposited on a transport device and then
conveyed away by the transport device. Through the 5
accel eration of the elenent at a part of its peripheral
edge, conplicated vacuum technol ogy can be di spensed
with. For this purpose the singulating device
conprises, in addition to a feed device for feeding

the stack, an 10 acceleration device with which each
first element of the stack isasubjected to an

accel eration force on a part of its peripheral edge.
The accel erated el enent is conveyed away by a
transpeficidem agmand ded i BHS o FOVRE 4,00 easi i Y4By a
fromthe rest of the stack. The acceleration at the %
papﬁrbef hetqne?elpllfé‘mlale@gleeomnﬂeehm@tt difereedti fited from
ef of_e I t of th ck wth a

co%g ?ac%o{%e %$%§U%¥fgb gntg%ﬁ% %?Wﬁyﬁ %ﬂdoﬁhﬁpth
r egande;bm hawdyo Wyhe Mgualriahygpant d@vi&‘e tTHE>UgH eheal of
the sin ul at ed eIenents. 20 The dependent, cl ai ns

5r ePFe! £ 0 DM b Jdu S 168FBF opheht RATE Of Hd § mreiPhesal
si payt at oy ded et andueh &thhaw@} Ia/aen H@tﬂ%en%édl Lith.

i s advantageous, in particular, to effect
acceleratlon by means of a conveying eIenent In this
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stgggy by a transport device and is thus moved increasingly

away from the rest of the stack. The acceleration at the
part of the peripheral edge of the first element is
effected, for each element of the stack, with a constant
force, resulting in constant singulation with regard both
to the quality and to the time interval of the singulated

elements.

The dependent claims relate to advantageous developments of
the inventive singulating device and of the inventive

method.

It is advantageous, in particular, to effect the
acceleration by means of a conveying element. In this case,
a conveying element moves at an increased velocity with
respect to the axial velocity of the peripheral edge of the
first element of the stack. When the peripheral edge of the
first element impinges on the conveying element of the

acceleration device, this part of the peripheral edge is



According to a further preferred enbodi nent of the
met hod 5 and of the inventive singulating device, the
acceleration of the part of the peripheral edge of the
first element is effected in at |east two accel eration
stages. This has the advantage that the accel eration
forces and the bending nonents which act on the
el enent through the inpingenent of 10 the accel eration
force on one side are low The elenment to be
singulated is first noved a short distance away on one
side before a further acceleration is effected on the
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15 effects, such as adhesion, between the individual elements

of the stack no longer play any part at this point.

Furthermore, the acceleration of the element by a part of
its peripheral edge has the advantage that, through the
20 acceleration on one side, a rotational movement of the
element to be singulated is initiated. If the stack is
being fed, for example, with its axis in a horizontal
direction, because of the rotational movement the element
to be singulated is laid down in the horizontal plane. The
25 rotational movement is induced solely because of the one-
sided acceleration of the element, so that the upper
peripheral edge of the first element located opposite the
accelerated lower peripheral edge trails behind through
inertia, and the singulated element is laid down, for

30 example, on a conveyor belt.



Such pul sed feeding ensures that the elenment first
detached 5 fromthe stack is already far enough away
fromthe stack not to collide with the next el ement
upon singulation of the latter. In order to prevent
the follow ng el enent of the stack from 10 being
i nadvertently lifted fromthe stack together with the
el enent accelerated by its peripheral edge, as a result
of adhesion, it is advantageous to provide a braking
device wth which at |east the el enent adjacent to the
first elenment to be lifted is Subjected to a
restraining force 15 directed oppositely to the
acc§leratlon force. . .Considerahle adhﬁsion forcgg ca
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are provided, which each direct at |east one fluid jet
on to the stack, the fluid jet inpinging on the stack
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with which at least the element adjacent to the first

element to be lifted is subjected to a restraining force

15 directed oppositely to the acceleration force.

Considerable adhesion forces can arise between the
individual elements of the stack. These forces may have the
result that the force exerted on the peripheral edge of the

20 first element is not sufficient to lift away the first
element. According to a preferred embodiment, therefore, a
jet of fluid begins to be blown or sprayed into the region
of a contact face between the first element to be lifted
away and the element adjacent thereto, shortly before the

25 start of the acceleration. For this purpose one or more
nozzles arranged around the stack are provided, which each
direct at least one fluid jet on to the stack, the fluid
jet impinging on the stack at the contact face between the
first element and the element adjacent thereto at least

30 directly prior to the acceleration of the peripheral edge
of the first element. Such a fluid jet may also be directed

at the stack from different directions by one or more
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To prevent surface danage to the adjacent el enent
occurring 5 through the sliding thereon of the edge of
the first elenment opposite the accel erated peri phera
edge, a fluid cushion is generated between the
slightly lifted first elenent and the stack by, again,
at least one fluid jet, by which the fluid cushion is
produced in the gap between the 10 first el enent and
the stack, on which fluid cushjon the first el enment
slides down. In this way, contact between the

peri pheral edge of the first elenent |ocated opposite

theyz-a6eel ghat ede PREd PHRNAILLAI8p080d D8R RPN deviat ing
el ement of the stack, is preven?ed or mnimsed. 15 A
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device and of the inventive nethod is represented in

the drawings and is explained in detail in the
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according to the invention at a fourth_ tine paint;
first element and the stack, on which fluid cushion the
first element slides down. In this way, contact between the
peripheral edge of the first element located opposite the
accelerated peripheral edge, and the adjacent element of

the stack, is prevented or minimised.

A preferred embodiment of the inventive singulating device
and of the inventive method is represented in the drawings
and is explained in detail in the following description. In

the drawings:

Fig. 1 is a perspective representation of a singulating
device according to the invention at a first time

point;

Fig. 2 is a perspective representation of the
singulating device according te the invention at

a second time point;

Fig. 3 is a perspective representation of the
singulating device according to the invention at

a third time point;



5 Fig. S shows a detail of the singulating device
according to the invention; Fig. 6 shows a detail of an
exenpl ary enbodi nent with a braking device; 10 Fig. 7
is an enlarged representation of the transfer zone
according to a second exenplary enbodinent; Fig. B
shows further exenplary enbodi nents for 15 configuring
the transfer zone, and Fig. 9 is a representation of an
alternative feed device. 20 Fig. 1 shows a singulating
device 1 according to the invention in a perspective
view. The representation in Fig.?” 1 shows the inventive
singulating device 1 at a first tine point, at which a
first element 3 has been slightly lifted froma stack
2. THE .sttack 2sc@npesspeot ive meprqHandiatioof oZ5the

el ements 3, 31, . .. 1 ch.each have the sane :

di mensi ons. éilggﬁsla\ggﬁ%r?i%h%e et emen lglgo?toditﬂ"feel;élﬁ?ntlon at
sizes may al sa Heurtsedimenpadritch case the singul ation

may be conbined with a sorting process. Such el enents

3, 3, 3 ....... may be, for exanple, silicon wafers
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appr oxi mat el y asgogeing BOOtne Howeweon;t he i nventive
singul ati ng device 1, and the correspondi hg singul ation

8 nethod, are not restricted to such thin elenents 3,

3', F3q.. 6, ... shower acdanpl b, of heh sixegiplatynembedi genfayith a
al so be wused fo _singulating stacked circuit boards or

ot her elenenp§a%6“5e SYhotil ated. 5

10
Fig. 7 is an enlarged representation of the transfer
zone according to a second exemplary embodiment;
Fig. 8 shows further exemplary embodiments for
15 configuring the transfer zone, and
Fig. 9 is a representation of an alternative feed
device.

20 Fig. 1 shows a singulating device 1 according to the
invention in a perspective view. The representation in Fig.
1 shows the inventive singulating device 1 at a first time
point, at which a first element 3 has been slightly lifted
from a stack 2. The stack 2 consists of a multiplicity of

25 elements 3, 3',..., which each have the same dimensions.
Stacks comprising elements of different sizes may also be
used, in which case the singulation may be combined with a
sorting process. Such elements 3, 3', 3‘‘,..., may be, for
example, silicon wafers for the manufacture of photovoltaic

30 installations. Silicon wafers typically have a thickness of

approximately 50 um to 300 um. However, the inventive

singulating device 1, and the corresponding singulation



In order to lift each first elenent 3 away fromthe
stack 2, the stack 2 is first transported in the
direction of an acceleration device 5 by a feed device
4. For this purpose the feed device 4 has, in the
exenpl ary enbodi nent 10 illustrated, a first pair of
transport belts consisting of a first transport belt
6a and a second transport belt 6b. The first and
second transport belts 6a and 6l together forma
conveying el ement of the feed device 4. The first
transport belt 6a and the second transport belt 6b are
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transport belt 6a and the second transport belt 6b are

15 guided via a first pair of rollers 7a, 7b and a second pair
of rollers 8a, 8b, only the roller 8b of the second pair of
rollers 8a, 8b being seen in Fig. 1. The drive of the
transport belts 6a and 6b is effected, for example, via a
drive axle rigidly connected to the rollers 7a, 7b and

20 shown between the rollers 7a, 7b.

The plate-like elements 3 forming the stack 2 have a
peripheral edge 9 which in the exemplary émbodiment
illustrated is identical for all the elements 3, 3',... of

25 the stack 2 and which delimits said elements 3, 3',... in a
right-angled manner in the exemplary embodiment
illustrated. Singulation of the elements can also be
carried out in the case of elements which are delimited by
peripheral edges which deviate geometrically from one

30 another. The lower peripheral edges 9' of each of the
elements 3, 3', 3"’ of the stack 2 rest on the transport

belts 6a, 6b of the feed device 4 and are therefore



5 the stack 2 in Fig. 1 is conveyed so far to the right
at a given tine point that its |ower peripheral edge
9" loses contact with the conveyor belts 6a, 6b. For
this purpose, as will be explained in detail wth
reference to Fig. 5, in the exenplary enbodi nent
illustrated the transport belts 10 6a, 6b of the feed
device 4, and the further transport belts, are

di sposed at different levels. InSa sinpler enbodinment
the |l evels may be identical. The acceleration of the
first elenent 3 is effected by a further conveying
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element. The further conveying element consists of a third

15 transport belt 1lla and a fourth transport belt 1l1lb which
cooperate as a third pair of transport belts. The third and
fourth transport belts 1lla, 11lb move, on the side in
contact with the lower peripheral edge 9' of the first
element 3, at a velocity in the direction of the arrow

20 which is greater than the feed velocity of the stack 2 and
which is therefore greater than the axial velocity of the
elements 3, 3', 3'',... of the stack 2 in the direction of
the axis 10 of the stack 2. The lower peripheral edge 9' of
the first element 3 is thereby accelerated in the direction

25 of the arrow by the second pair of transport belts 1lla, 1llb
and is moved increasingly away from the adjacent element 3
cf the stack 2. In this case the second pair of transport
belts 1la, 11b forms a first conveying element of the
acceleration device 5.

30
The second pair of transport belts 1lla, 11lb is located

substantially in axial prolongation with respect to the



hi gher conveying velocity, the | ower peripheral edge 9
of the first elenent 3 is accelerated with respect to
the |ower peripheral edges of the remaining el enents

of the S stack 2 in a first acceleration stage. In the

preferred exenplary enbodinent illustrated in Fig. 1,
a third pair of transport belts 12a, 12b foll ows on
fromthe second pair of transport belts 1la, |lib as a

further conveying element, whigh again has an
i ncreased conveying velocity as conpared 10 to the
second pair of transport belts 1la, Ilb. As a result

of tfhﬁ,tsgsppdo@caeér?srp@etoe;eikegga tée | el ReriiRheratne
edge 9' the first el enent is further accelerated.
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a correspondi ng manner the second pair o I"ers
1Sb egiiget B¢ sécvhne parst cflemenandpost fhethesr m@qelhtlat&nld
the first pair of rollers 16a, 30 16b of the third pair
of transport belts 12a, 12b, are each arranged in

pai IheOBedof@NPRDr aXt &:rabkbport belts 1la, 11b and the third
15 pair of transport belts 12a, 12b run, like the first pair
of transport belts 6a, 6b, on corresponding pairs of
rollers 14 to 17; corresponding letters a, b appended to
the reference numerals indicate the sides occupied by the
respective rollers (some of which rollers are concealed in
20 the Figures). The first pair of rollers 1l4a, 14b of the
second pair of transport belts 1lla, 1lb, and the second
pair of rollers 8a, 8b of the first pair of transport belts
6a, 6b, are arranged in pairs on a common axle. In order to
enable different conveying velocities of the first pair of
25 transport belts 6a, 6b and the second pair of transport
belts 11a, 1lb, the rollers are mounted rotatably with
respect to one another. In a corresponding manner the
second pair of rollers 15a, 15b of the second pair of
transport belts 1la, 11lb and the first pair of rollers 1léa,
30 16b of the third pair of transport belts 12a, 12b, are each

arranged in pairs on a common axle.



Through the acceleration of the | ower peripheral edge
9" of the first elenment 3 a rotational novenment about
the part of the peripheral edge 9' of the first

elenment 3 is initiated. In conparison to the

accel erated | ower peripheral edge 9', 5 an opposite
peri pheral edge 9'' is left behind and slides through
gravity down the surface of the elenment 3' adjacent to
the first element 3. Once the | bler peripheral edge 9
of the first elenment 3 10 has been noved far enough
away fromthe rest of the stack 2 by the second pair
of Fhaﬁsfabrth%eaqcselmt1|0|nboénuhehbow@h|p¢jrnd1erradf edge 9' of

tra 0 ﬁggz ace of the ir
eleﬁéﬁtEgrgﬁ orlgfﬁg Pa%e %W%ﬁ%s Lm'%%Fagﬁrt of

2, the ﬁefsph@faﬂmm’geg %ebmgtheMtﬁétat@Ibrﬁéhta 395 initiated.
hori zontal position, lies flat on_the transport belts.
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transpor arrangenent 32, Wwhich consists of a fourt
pai Ehopugh rareporyt deeint $helaurfidoe dhethe alspmnt el tasl:lacent

13a_an 3 e in.turn guided by two pairs of
roIFgrgh% Plgﬁ%b lem nt a, 19b. At the end of the

fourth pair of transport belts 13a, 13b the elenent 3

thus singulated may - in the case of _silicon wafers,
for© B?%n%m% 1°¥ﬁ§rﬂﬁr%ﬂgeﬁﬁécéég§l%gl%fl?h%if%%%ééﬂ@@eBF 3

19" apghepsed fhr&etdan te%o%gﬁuébgﬁrf%rﬁ’c@éé'f@scz%f the stack 2

operation. Unlike the casé in the enbodi nent
i || bgt the eskcondheasiac oid taeveberatboht sthge ridp lBad the
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the feed device 4 by %%Rd%telenePgs E&ﬁendln% |Qotge

axi §Fa2gy 2, the flrst e e being now rotated

15 horizontal position, lies flat on the transport belts. In
addition, the already singulated element 3 is fed by the
third pair of transport belts 12a, 12b to a transport
arrangement 32, which consists of a fourth pair of
transport belts 13a, 13b. The transport belts 13a and 13b

20 are in turn guided by two pairs of rollers 18a, 18b and
19a, 19b. At the end of the fourth pair of transport belts
13a, 13b the element 3 thus singulated may - in the case of
silicon wafers, for example - either be placed singly in a
cassette or transferred directly to a further processing

25 operation. Unlike the case in the embodiment illustrated,

the second acceleration stage may be configured at the same

time as a transport device.

While the stack 2 is being fed through the feed device 4,
30 the stack 2 is retained on at least two sides of the feed

device 4 by guide elements extending in the axial



direction. For clarity, the guide elenents are not
shown in the Figures. As was explained in the

i ntroduction, the singulating 5 device 1 illustrated is
especially suitable for singulating silicon wafers.
Such silicon wafers exist in various versions. with
regard to singulation, a main distinction nust be nade
here between two types of wafer. On the one hand,
there are so-called drawmn wafersz the surfaces of 10
whi ch have slight undul ati ons. These drawn wafers nust
be distinguished fromnonocrystalline or

mul gieeysiah! imer omafransy, kebwegeDdavhd Xdherdts Sh@Cked shown in
formati on, considerable adhesion forces arise on
accolifit FéFu¥®®ir snooth surfaces. For this reason,
further neasures are required or possible 15 in order
to enabl e detachnment of the respective first elenment 3
f r odst wes séxwkaihed nimddiet ionhrbdut hiomc ogleersatioai atahg

t.he .| ower perjpheral edge 9' of .t first element 3. .
ReCORUrRG Do 1RERrR Ronongr bt hhert i Lo singulating
el egeNtcdh afd@ tdirrstsaak cdni faeéfecdeibd N RAlridus
plurality of fluid nozzles 27a, 27b, 27c are arranged
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3 B8 chofape s et et s g8ee "o sd it MaesRufiust be
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is blown or injected through the fluid nozzles 27a,

27bvafgEs, | beloveere whigion i5f shagbad aferfatcometanden defable

i r shnekegent % 3,800 Uhe adhagente el BNt 3 o g

t hus causes s?fg i separa?ign o?ﬁghe wgfers ﬁ%?ﬁ?kgﬁéﬁaces'

to ope ahdsheeasdiB, further measures are required or possible

15 in order to enable detachment of the respective first
element 3 from the stack 2, in addition to the acceleration

of the lower peripheral edge 9' of the first element 3.

According to the invention, detachment of the first element
20 3 from the stack 2 is effected in that a plurality of fluid
nozzles 27a, 27b, 27c are arranged laterally in a transfer
zone from the feed device 4 to the acceleration device 5,
by means of which fluid noczzles 27a, 27b, 27¢ a plurality
of fluid jets 2la, 21b and 21c are directed at the stack 2.
25 Shortly before the acceleration of the lower peripheral
edges 9' begins, the peripheral edge 9 of the first element
3 has passed the fluid jets 2la, 21b and 21c. The fluid is
blown or injected through the fluid nozzles 27a, 27b, 27c¢
into the region of a contact face between the first element
3¢ 3 and the adjacent element 3' and thus causes slight

geparation of the wafers "sticking" to one another.



The fluid nozzles 27a, 27b and 27c are preferably
arranged novably. The novabl e arrangenent nakes
possible either a linear novenent in and opposite to
the transport direction of the stack 2, or a rotation
of the fluid nozzles 27a, 5 27b, 27c. Wth a rotatable
arrangenent, the angle at which the fluid inpinges on
the element 3 to be singulated from the stack 2
changes. To inprove singulatiom the fluid nozzles
27a, 27b, 27c are subjected to a common oscillating
nmovenent, so that fanning out of the elenents of the

staek DA tride ol @0, i D756t age@S27d MAdigreFasablilearranged
fluid may either be supplied continuously through the
f 1 WP IbEz I e Mpyablezgrrangemept jfakes, possd blgnfdfher a
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cti of th tack In th npl est .cas
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injection of the 'fluid efore the stac
entevesndrite tgcantdfeér fanoneg d:vnttchﬁ scheayelementiseofdehe stack

case the tack .2 re Ioosened ntlnu usl
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provided on either side of the stack 2 and on the
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ec | ng sa he
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21@Upﬂ1he afedietidy Gbreachoveémeme gletthe2fduid nozzles 27a,

15 27b, 27c oppositely to the feed direction of the stack 2.

In the simplest case, air is used as the fluid. However, a
higher integration into a manufacturing process is made
possible by using a fluid adapted tco a processing

20 operation. In particular, it is possible to use a cleaning
liguid as the fluid. The blowing-in or injection of the
fluid may begin before the stack 2 enters the transfer
zone. In this way, in the ideal case, the stack 2 is
already loosened continuously while being fed.

25
In the Figures an especially preferred embodiment is
represented in which there is provided on either side of
the stack 2 and on the underside of the stack 2 a
respective fluid nozzle 27a, 27b, 27c, which each effect

30 lifting away of the first element 3 by a respective sharp
jet 2la, 21b, 2lc. The geometry of each of the jets 2la,

21b, 21c corresponds substantially to a segment of a
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21b, 21c corresponds substantially to a segnent of a 14
circle, the extension being sharply delimted in the
direction of the axis 10 of the stack 2. Good results
can also be achieved with a cylindrical jet, which is
preferably sharply delimted. In the Figures it is
shown 5 that the direction of the jet is disposed
approximately vertically on the axis 10 of the stack
2. However, it may al so be aglyantageous to guide the
fluid jets 21a, b, ¢ slightly in the direction of the
conveying direction, in order to favour the lifting

avay -9t thgefit | Sme; t fLui g s la
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peri pheral edge and its rotational novenment has been
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greater . .clarit he further. elenents of the stack 2 .
eI RBuHYe SO RE EPoBAy eipih T e, in
espeirakby fgestt er method i6fg a22ySbhguhat f DAsd Selement 3 by
provided, in which, in particular, the surface of the

r ddppediingd agfacet @ t - in the exanple

illustrated, the surfaces of the adjacent elenents 3',
311 - is not danaged by the upper peripheral edge 911,

i fFiiche 2 sbbasi onal 1 moveniest sihgtihet fng sdeel amnentat3 a dater

el gelod W Lh,30, Lhe, support of & (147 d, cusil.of, FoL, 105

down almost completely on the third pair of transport belts
l12a, 12b, the adjacent element 3' has already been
accelerated by its lower peripheral edge and its rotational
movement has been initiated. The further element 3'', by
contrast, 1s still in contact with the first pair of
transport belts 6a, 6b, so that its lower peripheral edge
has not yet been subjected to any accelerating force. For
greater clarity, the further elements of the stack 2 are

not shown in Fig. 2.

As already explained, an especially gentle method of
singulation is provided, in which, in particular, the
surface of the respective adjacent element - in the example
illustrated, the surfaces of the adjacent elements 3*', 3"
- is not damaged by the upper peripheral edge 9'', if the
rotational movement of the first element 3 is effected with
the support of a fluid cushion. For this purpose further
fluid nozzles 23 to 26 are provided, with which a fluid

cushion is created on the sides of the rotating elements 3,



fluid nozzles 23 to 26 are provided, with which a fluid
cushion is created on the sides of the rotating
elements 3, 15 3' oriented towards the stack 2. Said
fluid cushion supports the rotating elenents 3, 3', so
that the respective upper peripheral edges of the
rotating elenents 3, 3 do not cone into contact with
the surface of the 5 respective follow ng elenents 3",
311 of the stack 2. The individdal fluid nozzles 23 to
27 may al so be operated wth different fluid nedia. In
particular, a mxture of different fluid nedia may be

used® | PEGHE egr taRréf Ehe 9K J.d SedgzIféwid3crghpgn
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The fluid blowmn in or "injected fromthe first fluid
nozzle 23, to generate the fluid cushion flows into
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time point of Fig. 2, between the adjacent el ene 3!
ana SR T ek Ta) BABhT W DerhisugH T RETGSBTOR L1 OF the
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singul ating device 1 25 can be sinply adjusted to

di f fler drtowst doreshereritsh 3i3'as a3 Bpray. thropgh the fluid

pargg%yH%%,zgttbszghereby made possible to adjust the

singulating devicé 1 in a sinple manner to different

waf er thicknesses, for exanple. Mreover, it is
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15 shortly after or in the transfer zone from the feed device
4 to the acceleration device 5, in the region of the first
pair of transport belts l1lla, 1lb. The fluid blown in or
injected from the first fluid nozzle 23, to generate the
fluid cushion flows into the gap forming in the region of

20 the lower peripheral edge 9' of the first element 3 between
the first element 3 and the adjacent element 3', or, at the
time point of Fig. 2, between the adjacent element 3' and
the further element 3''. Through the use of different fluid
nozzles 23 to 26 and fluid media, the singulating device 1

25 c¢an be simply adjusted to different stack elements 3, 3',
3'', ... . In particular, it is thereby made possible to
adjust the singulating device 1 in a simple manner to
different wafer thicknesses, for example. Moreover, it is
advantageous to adapt the geometry and/or the strength of

30 the fluid jets 28 to 31 generated by the fluid nozzles 23
to 26 in a manner corresponding to the increasingly large

exposed area as the rotational movements of the elements 3,



30 the fluid jets 28 to 31 generated by the fluid
nozzles 23 to 26 in a manner corresponding to the
increasingly large exposed area as the rotationa
novenents of the elenments 3, 16 31, 3 11 progress. In
t he enbodinent illustrated, in which the acceleration
device 5 and the transport device 32 each conprise a
pair of transport belts Ila, |lb, 12a, 12b and 13 a, b
guided in parallel, for two accglgeration stages and 5
for conveying away the elenents 3, 3, 3'',..., the
fluid nozzles 23 to 26 are preferably arranged in a

198 . .
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13a, 13b of the transport device 32. A device for
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the elenments or other devices. In the case of
incorrect singulation, the incorrectly singulated

el enppg, of ﬁlxcﬁa@@kﬁe %Qn&gé/lﬁE?nSX&é@fé@dl farg%'I‘nf Wit Befater time
transportation and returned to the singulation

pPocpssnt | nin rtéucsas@sgr thhefaum@erﬂdjaslemtemlementu B8$' has
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During the acce eration atlon
5 itipsstebemeaisw €6 tahateaayf tym@nin m aio&riczememlspsane on
between the respective | ower gerlpheral edge 9' of the

succkBSi VeANR\Ure S U5, 132, 33k of thi derenpBitedenice 32. A

over happtdYE M &fbnitoring correct singulation may be integrated

15 at this point. A weight detection means or an optical
thickness control, for example, is also possible here. The
integration may also include automatic sorting of the
elements or other devices. In the case of incorrect
singulation, the incorrectly singulated element or elements

20 1is/are extracted from further transportation and returned
to the singulation process. In the case of the adjacent
element 3', its rotational movement has almost been

completed.

25 During the acceleration through the acceleration device 5
it must be ensured that sufficient distance exists between
the respective lower peripheral edge 9' of the successive
elements 3, 3', 3¢', in order to prevent overlapping when
the successively deposited elements 3, 3', 3'' are

30 transported away. For this purpose it is possible, in the
case of especially thin elements 3, 3°, 3'', for example,

to operate the feed device 4 in a pulsed manner. Through
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the successively deposited elenents 3, 3, 3-1 are 30
transported away. For this purpose it is possible, in
the case of especially thin elements 3, 31, 3'', for
exanple, to operate the feed device 4 in a pul sed
manner. Through 17 appropriate pulsing of the feed
device 4 it is effected that contact between the |ower
peri pheral edge 9' of the adjacent elenment 3', or of
the further adjacent elenent 13'', and the transport
belts Ila, lib of the acceleration 5 device 5 takes

pl ace only when the | ower peripheral edge of the
pragpeciprgacbepehsiBg osf X hd Lerldr dadycat ¢aisuféi ef Batted

distance. However, such a pul sed feed deyice 4 may be
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of the fluid ozzLes,Z? and 23-26.can _again be clﬁgrly
sEERST3BL L g5V 1R  ondTBFE HATBNF BF gefAnsport belt

reRregenbat LR Pled Nevice 4 continues long enough, before
acceleration occurs, for the lower peripheral edge 9' of
the preceding first element 3 to have already been

transported sufficiently far.

Finally, Fig. 4 shows how three elements 3, 3' and 3'' of
the stack 2 are arranged for further processing singly and
successively on the fourth pair of transport belts 13a,
13b, which form a conveying element of the transport device
32. Further elements are not illustrated, so that the
preferred arrangement of the fluid nozzles 27 and 23-26 can

again be clearly seen.

Fig. 5 shows once more an enlarged representation of the
transfer zone from the feed device 4 to the acceleration
device 5. It can be seen that the lower peripheral edges 9'
of the elements 3, 3', 3'', etc., of the stack 2 rest on
the pair of transport belts 6a, €éb, only the second
transport belt 6b of the feed device 4 being visible in the

side view. Because of the abutment of the lower peripheral



transfer zone fromthe feed device 4 to the
acceleration device 5. It can be seen that the | ower
peri pheral edges 9° of the elenents 3, 3 ' , 3 "'
etc., of the stack 2 rest on 30 the pair of transport
belts 6a, 6b, only the second transport belt 6b of the
feed device 4 being visible in the side view Because
of the abutnment of the | ower peripheral 18 edge 9 of
the individual elenents 3, 31, 38' of the stack 2 on
the pair of -transport belts 6a, 6b, a first distance

dl is produced between the transport belt 6b and the

axi 83qd 09 0f o f heh Stiafti 3 duhi 898&1&@@% 3 a secand %'fSEgQCQtack
d2 from5 the transport belts [la, 1lb of the secon
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el emrent 3 is noved towards the second pair of

transport belts Ila, Ilb, whereupon the | ower
per irpber al iethgser Lar e drheshietshl 8l ea@idnthl® Ra®bodiment in

15 which the second distance d; is increased with respect to
the first distance d;. Equally, it is possible during the
feeding of the stack 2 to move the first element 3 towards
the acceleration device 5, the first pair of transport
belts 1la, 1l1b of the acceleration device 5 being at a

20 reduced distance d; with respect to the first distance d, of
the transport belts 6a, 6b of the feed device 4. In this
case the stack 2 with the first element 3 is moved towards
the second pair of transport belts 1la, 1llb, whereupon the
lower peripheral edge 9' of the first element 3 also has

25 contact with the faster-running transport belts 1lla, 11b at

a defined time point.

In addition, the positicon of the contact face 22 between
the first element 3 and its adjacent element 3' is again

30 shown clearly in Fig. 5.



25 contact with the faster-running transport belts 1la,
11b at a defined tinme point. In addition, the position
of the contact face 22 between the first elenent 3 and
its adjacent elenent 3' is again 30 shown clearly in
Fig. 5. 19 Fig. 6 again shows a detail of the

i nventive singulating device. An exanple of a braking
device 33 is shown in the transfer zone between the
feed device 4 and the acceleratfon device 5. In this
case the first elenents of a 5 stack 2 transported in
the direction of the arrow by the transport belts 6a,
6b 6figt he deeih déwivwe & degadh ohethdrakienft devicegB3ating

For .greater, clarity, anl he, transport elts and .

rol Fg?rﬁc‘aenpértl e%f{%“éﬁﬁe tcﬁe%s AR %Y aég‘éjrcée s#ov&r? isﬁ’owé’a&ﬁl the
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is conveyed by ‘the feed device 4. Instead of the

cur tednsperbureldfs tdse 6 dé ohet heedrdskvine deviceeh33he
oriented towards the ack 2 15 ilJustrated.in Fig. 6

o WBHBE AR Gocot P FBPRCBkardt e ot THY LR R SPOrE
devbeet S3am@yradl Ieinatdneeleyd bechchiosesuf AN iMY are shown in
transportation in the direction of the _arrow, the
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I's so arranged I n the Conveying direction tha
r eaeleeaiged IPrtsigreddhed rbpgetieifni rlse @dremaning dafrecheéon,
further contac

he oAb orl haE BaoR58 BF Phe TUIF tethd 1 G veved by

| ongre tekesdptiane 4. I1hstead, ot hehe espesdd Worftidist of the

el ement 3 _of the stack 2, as
side of the braking device 33 oriented towards the stack 2

15 illustrated in Fig. 6, a wedge-shaped geometry, for
exampie, of the braking device 33 may alternatively be
chosen. During transportation in the direction of the
arrow, the distance of the braking device 33 with respect
to the axis 10 of the stack diminishes. The braking device

20 33 1is so arranged in the conveying direction that a rear
edge 35 is reached by the first element 3 of the stack 2 at
a time point at which further contact with the transport
belts 6a, 6b of the feed device 4 no longer takes place.
Instead, the respective first element 3 of the stack 2, as

25 it moves beyond the rear edge 35 of the braking device 33,
slides off same at a defined time point and is accelerated

at its lower peripheral edge 9' by the transport belt lla

of the acceleration device 5.

30 It can also be seen in Fig. 6 that, in contrast to the
exemplary embodiments of Figs. 1 to 5, an enlarged transfer

zone may be formed in which the respective axles 20 of the



25 it noves beyond the rear edge 35 of the braking
device 33, slides off sane at a defined tine point and
is accelerated at its |lower peripheral edge 9' by the
transport belt Ila of the acceleration device 5. 30 It
can also be seen in Fig. 6 that, in contrast to the
exenpl ary enbodi nents of Figs. 1 to 5, an enlarged
transfer zone may be formed in which the respective
axles 20 of the 20 rollers 1l4agoand 20' of the roller
8a, are arranged offset to one another in the
conveying direction. As has already been explained in

det gbll18ks h1 4 £f erRNee t @£t hReeX8TMd Ardhs, RO PARGeal offset
Fig. 5, in the exenplary enbodinent of Fig. 6 5 the

pai FooPnﬁrﬁmfﬂtﬁ‘l‘t elthe craveyind | dizagtamyed Ast has already
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transport.belts in each case jointl forma conveyin
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5 andctBeséd amsPricdeyi EeoRZehed kivs@o of ehBektack 2, as
conveying elenments is al so possible. 15 F|%: 7 is an
)
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feed dgulger 4 the agceleration device 5. As in the
prece |n8 exanples, the l'evels with respect to the

stack axis are different in the feed device 4 and in

t he acgelfration device 5. To in?{ove,the et achment,
¥ dRetBB FHAPETTi V&' iTENSBPEReREL S of" £aqmaass Jgintly
t ootrhed ¥Wheehvahind eladdinki eralhy peayigag.cd ny thee
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15 Fig. 7 is an enlarged representation of a transfer zone
between the feed device 4 and the acceleration device 5. As
in the preceding examples, the levels with respect to the
stack axis are different in the feed device 4 and in the
acceleration device 5. To improve the detachment of the

20 respective first element 3 of a stack 2, a toothed wheel 36
is additionally provided. In the exemplary embodiment shown
in Fig. 7, the toothed wheel 36 is in the form of a gear
wheel. However, flank geometries deviating there from may
be required in order to adapt the toothed wheel 36 to the

25 thickness of the elements 3 to be singulated. The toothed
wheel 36 preferably has an external diameter which is
greater than the diameter of the rollers of the second pair
of rollers 8a, 8b plus twice the thickness of the first or
second transport belt 6a, éb. As can be seen in Fig. 7,

30 this has the result that a movement of the stack 2 in the
direction of the arrow brings the first element 3 of the

stack 2 into contact with the rotating toothed wheel 36



25 thickness of the elenents 3 to be singulated. The
toot hed wheel 36 preferably has an external dianeter
which is greater than the dianeter of the rollers of
the second pair of rollers 8a, 8b plus tw ce the

thi ckness of the first or second transport belt 6a,

6b. As can be seen in Fig. 7, 30 this has the result
that a novenment of the stack 2 in the direction of the
arrow brings the first elenment 23 of the stack 2 into
contact with the rotating toothed wheel 36 21 even
before said first elenment 3 has reached the end of the

f ead/edeHeFerd. sBydmeanst: of1dneitt aothBed ruheRrkd36he end of the
therefore, weach first elenent 3 of the stack 2 is
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that one element 3 is transported securely by each two

suctiddsitiie eéePAnbf3the toothed wheel 36 in the

direction of the acceleration device 5. The respective

Iomer peri pheral edge 9' of the 15 transported el enent
|A£1haansamehéd byet hexp laatrieed mheegeoaétuptof Ehﬂ(teeth of
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t he manner read
device 5. The respective lower peripheral edge 9' of the

15 transported element 3 is transported by the toothed wheel
36 until said lower peripheral edge 9' comes into contact
with the third and fourth transport belts 1la, 11b. At this
time point the third and fourth transport belts 1lla, 1llb
take over the further transportation of the lower

20 peripheral edge 9', whereby the successively singulated
elements of the stack 2 are deposited in the manner already

described.

In the exemplary embodiment represented in the drawing, the
25 toothed wheel 36 preferably rotates at the same angular
velocity as the first pair of rollers l4a, 14b of the
second pair of transport belts 1la, 11b, whereby an
acceleration of the lower peripheral edge 9' is achieved.
In deviation from the embodiment shewn in Fig. 7, however,
30 the toothed wheel 36 may have its own drive, so that, in
particular, the first pair of rollers 1l4a, 14b of the

second pair of transport belts 1lla, 1lb can be mounted



In the exenpl ary enbodi nent represented in the draw ng,
the 25 toothed wheel 36 preferably rotates at the sane
angul ar velocity as the first pair of rollers 1l4a, 14b

of the second pair of transport belts Ila, IlDb,
whereby an acceleration of the | ower peripheral edge
9' is achieved. |In deviation fromthe enbodi nent shown

in Fig. 7, however, 30 the toothed wheel 36 nay have
its own drive, so that, in pargjcular, the first pair
of rollers 14a, |ob of the second pair of transport
belts Ila, Il b can be nounted 22 rotatably on their

own e i.th t use, of t oot.hed _.wheel 36 fo
rgﬁ%ﬁabgzéﬁj¥@helr %%n ﬁ%efr ¥ﬁ?|ﬁ§ 3{&@@ fFe O PSEoothed
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contact with the elenments 3 to be singul ated being

coatgdecARP SAE 1 QR ie3 REREST 80LY B@e{jir}#.nlalc%df Q@ 508 con
coating of the contact faces of the al um nium gear
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feed device 4 to e.acceleration device 5 for three
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and 36b is different. In_ the sinplest exenplary
enb@&pﬁéﬂ%gms$&ﬁﬁ]wngq#sg}nggyptgpt with the elenients 2 to be

singulated being coated. Anodisation is preferably used to
15 form the coating of the contact faces of the aluminium gear

wheels.

Fig. 8 again shows the transfer zone from the feed device 4
to the acceleration device 5 for three alternative

20 exemplary embodiments, in which the arrangement of the
toothed wheel or wheels 36, 36a, and 36b is different. In
the simplest exemplary embodiment, shown in Fig. 8a), a
single toothed wheel 36 is used which is arranged centrally
between the first rollers l4a, 14b of the second pair of

25 transport belts 1lla, 1lb. Unlike the case with the
preceding exemplary embodiments, in order to be able to
dispense with a separate drive for the toothed wheel 36 the
toothed wheel 36 is arranged on a drive shaft 20' which is
arranged between the rollers 1l4a, 1l4b of the first pair of

30 rollers of the second pair of transport belts lla, 1llb.
This drive shaft 20' is connected non-rotatably to at least

one of the two rollers 14a, l4b and thus transmits a drive



singl e toot hed wheel 36 is used which is arranged
centrally between the first rollers 14a, 14b of the
second pair of 25 transport belts Ila, lib. Unlike the
case with the preceding exenplary enbodinents, in
order to be able to dispense with a separate drive for
t he toot hed wheel 36 the toothed wheel 36 is arranged
on a drive shaft 20" which is arranged between the
rollers 14a, 14b of the first pakr of 30 rollers of the
second pair of transport belts Ila, |Ib. This drive
shaft 20" is connected non-rotatably to at | east one

gg e olwor Lot her Soditea LlkeaNd st hug t LANSHE L Fe dgt}{o\cﬁl in

torque to the toothed wheel 36. The arrangenen
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showa1ig Fig. 80). rddhi0idghabgelake possibl e secure
I mpi ngenent upon t%e 10 respective first el enent

wi t hout producing a tilting nonent in the case of a
non-central positi of the stack.2 being .fed, a
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14b of the second pair of transport belts |la, |l|b,
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be bitxeHe &8€o5€CHNT A It r@hspekters18a, 11a, 11b, unlike the

15 case with the first exemplary embodiment of Fig. 8a). In
this case the toothed wheels 36a and 36b may be connected
directly to the first pair of rollers 14a and 14b
respectively, so that an indirect drive is produced by the
second pair of transport belts 1lla, 11b. In this case the

20 common axle 20 may be fixed, the second pair of rollers 8a,
8b of the first pair of transport belts 6éa, 6b, and the
first pair of rollers 1l4a, 14b together with the pair of
toothed wheels 36a, 36b, rotating independently of one
another on the common axle 20.

25
Fig. 8c) shows a further exemplary embodiment in which the
elements 3 to be singulated are gripped and separated still
further towards the outer edge of their respective lower
peripheral edges 9' by the toothed wheels 36a, 36b. For

30 this purpose the toothed wheels 36a, 36b are again
connected to the first pair of rollers 14a, 14b of the

second pair of transport belts 1la, 11b. In contragt to the



8b of the first pair of transport belts 6a, 6b, and the
first pair of rollers 14a, 14b together with the pair
of toothed wheels 36a, 36b, rotating independently of
one another on the common axle 20. 25 Fig. 8c) shows a
further exenplary enbodinent in which the elenments 3
to be singulated are gripped and separated stil

further towards the outer edge of their respective

| ower peripheral edges 9' by the toothed wheel s 36a,
36b. For 30 this purpose the toothed wheels 36a, 36b
are again connected to the fiE4t pair of rollers 14a,
14b of the second pair of transport belts Ila, Ilb. In
contrast to the 24 exenplary enbodi nent shown in Fig.
8b)gxarpilevgr embhéimennt stedvnvhieelFsg368ab) 36howeemnowhe
arr.an d bet ween SFe second pair of rollers 8a, SQ}of
the? BafF-8f - ¢%an "é%)ratreoé’lc’t“’s argandgy BpuveTe ¥ siecond

paigaiaf dfokbelerddea, 1dh of dHee rseeengdadrpaf re®nsport belts
transport belts Ila, 11b. In this way the transport
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device 4’ has a _stack holder 37 by neans of which a

st acR3F 95 “O6nTEPEBCt owar ds the accel eration device 5.

The stack holder 37 is arranged slidingly on a slide

rail 38 and can be displaced on the slide rail 38 in 15

t hednlialdcringsige fredafeviFoy ‘megnshernaidravelds erant in

G T Sk U D02 SRR oL IED! o0 A one
of altsirack i%e fwehidcHievscsuppdrasecd eraakshppdet Iacsy 4ikans
of épﬁﬂﬁkﬁfg g%ggﬁrz is conveyed towards the acceleration

device 5. The stack holder 37 is arranged slidingly on a
slide rail 38 and can be displaced on the slide rail 38 in

15 the direction of the arrow by means of a drive element 389.

The stack holder 37 has a support element 40 on which an
abutment face 41 is formed. The last element of a stack 2,
which is supported on a support face 42 of the stack holder
35, rests against the abutment face 41. Transportation of

20 the stack 2 is therefore not effected via the first pair of

transport belts, as in the preceding exemplary embodiments,

but by means of the stack holder 37.

The support element 40 consists preferably of two elements
25 arranged parallel to one another, the front sides of which
together form the abutment face 41. In a prolongation of
the abutment face 41 in an approximately horizontal
direction towards the acceleration device 5, the abutment
face 41 adjoins the support face 42, which also consists of
30 two parallel elements. As a result of its forked
configuration, the support face 42 extends so far into the

region of the acceleration device 5 that even the last



35, rests against the abutnment face 41. Transportation
of 20 the stack 2 is therefore not effected via the
first pair of transport belts, as in the preceding
exenpl ary enbodi nents, but by neans of the stack

hol der 37. The support element 40 consists preferably
of two elenents 25 arranged parallel to one another,
the front sides of which together formthe abutnent
face 41. In a prolongation of 2%he abutnent face 41 in
an approximately horizontal direction towards the
accel eration device 5, the abutnent face 41 adjoins

t heeSetppord dmahedZtawhki ehcah sPe CONSI e Apo30 altWBheir
paral l el elements. As a result of its forked _
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the _acceleration device S. Provided opposite the
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the stack holder  37. For reasons of clarity the fluid

noz¥tes RAEOTCRS agiiystabdeabr wor Flepikdatte@reNepFgngothe
AT L s P B R A
t hehélded et Fand relasons of clarity the fluid nozzles 27a,
15 27b, 27c are not represented in Fig. 9. Instead of the
movable nozzles already described, the nozzles may also be
fixed, a relative movement between the fluid jet and the
stack 2 being generated by an oscillating motion of the
stack helder 37. A pulsed supply of fluid via the fluid
20 nozzles 27a to 27c may again preferably take place. The
lateral alignment of the stack 2 on the stack holder 37 is

effected by a stop face 48 which is mounted in a fixed

pogsition on a support 49.

25 Also vigible in Fig. 9 is a guide element 45 which is
arranged on both sides of the acceleration device 5 and the
vertical walls of which effect precise orientation of the
individual elements 3 on the transport belts of the
acceleration device 5. The distance between the two walls

30 of the guide element 45 decreases in the transport

direction. Also shown in the side view are two bearing



stack 2 being generated by an oscillating notion of the
stack holder 37. A pulsed supply of fluid via the fluid

20 nozzles 27a to 27c may again preferably take place.

The Jlateral alignment of the stack 2 on the stack

hol der 37 is effected by a stop face 48 which is

mounted in a fixed position on a support 49. 25 Also
visible in Fig. 9 is a guide elenent 45 which is

arranged on both sides of the g@gcel eration device 5 and
the wvertical walls of which effect precise orientation

of the individual elenents 3 on the transport belts of
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two bearing 26 blocks 46, 47 in which the axles or

shafts for receiving the rollers of the accel eration
devinee iBvahei®h Ovs dask rERe dikvent tonths pedrdBsdd icsdedplary
to the preferred exenplary 5 enbodinent illustrated.
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st ackeaty pgeateedikenedrenents (3, 3', 3") froma stack
(2), <conprising the follow ng steps: - feeding a stack
(2) of plate-like elenments (3, 3, 3 ") to an

accel eration device (5) by a conveying el enent (6a,

6b) or a stack holder (37) of a feed device (4, 4') in
the direction of an axis (10) of the stack (2); 10 -
increasing a feed velocity of a first elenment (3) of
the stack (2) by acceleration of the elenent (3) at a
part of its peripheral edge (9'), the acceleration
being applied to the part of the peripheral edge (9')
whi ch is supported on the conveying el enent (6a, 6b)



or on a support face (42) of the stack holder (37) of
the feed device (4, 4'); - depositing the elenent (3)
on a transport device (32), 2and 15 - conveyi ng away
the deposited first element (3), characterized in that
the acceleration of the peripheral edge (9') is
effected in the direction of the axis (10) of the
stack (2) by the accel era€Lamvifevi ce (5), which is
arranged substantially in axial prolongation of the
feed device (4, 4'); and an acceleration of the part of
the peripheral edge (9') of the elenent (3) is executed
in 20 at least two acceleration stages, an ]

accel eration by a conveying element (11 a, | Ib) of
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acceleration device (5).

25
2. Method according to claim 1, characterized in that the axis (10) of the stack (2) is

oriented approximately horizontally and the first element (3) is accelerated at a lower
part of its peripheral edge (9°).

30 3. Method according to claim 1 or 2, characterized in that the acceleration is effected
by the conveying element (11a, 11b) of the acceleration device (5) which is moved at
an increased relative velocity with respect to the axial velocity of the peripheral edge
(9) of the element (3).

35 4. Method according to any one of claims 1 to 3, characterized in that through the
acceleration of the respective first element (3) at a part of its peripheral edge (5°) a
rotational movement of the first element (3) is initiated, with which rotational
movement the element (3) is deposited on the transport device (32).



6. Method according to claimb5, characterized in that
the relative novenent of the stack (2) with respect to
the accel erati on device (S)Q%s pul sed. 7. Singul ating
device for singulating stacked, plate-like elenments (3,
3", 3") froma 10 stack (2), conprising a feed device
(4, 4') and an accel eration device (5) for increasing
the feed velocity of a first elenment of the stack (2)

DY 3CFRLEE 000 lo ByRRE b ik 1 8 LRDELAL TR (Sl e
el epenpheral 6dge Gb)of me respeam@lfpgmlmnema(;e of th2)staok (2 1sbmught into

hol d&ftads 34 %tﬂé aécQ%ggEl?ﬁgeﬂ&v 5 Ey Q@laﬂv@%veﬁ%fﬁpﬁ'tﬁé {i&tﬂ?) with

transport device veyi ng away
( 3) respevatathe aeqelesationleyie {flat t he accel erati on device
£5) is arranged |n aX| al prolongation of the feed

devi ce or mhgort face (42) of the stack
hol éeMe@g@ccoscbns W&‘t aifhy chasederired athpighe grlatve gnovemaetof the

(2) stadel 2 GphdidpB&itd gfaa@éel&stﬁmademk @5)615 pelkedof the part
of the peripheral edge (9') are he sanme and that the

accel eration device (5) conpri ses at | east one
conyeihndatpigeleeie for(sihgbhtmclsthék):d itk Nige aRmehG I(E asexl’) from a

I t t he, feed
65" O pbRER Ky PR S SIS v
i ncthe éseﬁd;elmhy ef/a figst vleinent df yhe stdck 2y lsqeeeitration dfwepart of a
COTBNEL ML T5Y LYo s A5 GOAPYS LSRR oldbtly clemen
c ha(r6a;:¢l:5) or g d sippottade (t#h)eofatsmk hopr (33) oft thefesp dc\nedoﬂﬁag and

i 1 Bt Rl TR0 BATROLYME A8 Bl ), Shhercrized

1500r*@éb@tm@e corelsvetion d@vice (6 anengsden ad mrelbugatiop ofhe deed device
t hesy besrh s‘ﬁﬁﬂér@?acé (342) 85 the sck l%lﬂ&l{b?)t hd‘ﬂ’lafjtﬁé’ fééﬁ direction of the

accor di ng to clalm8,, characteri z? that the
coniRSi(Aband|tandiFretop whthg accg|egatiogo f-bﬁém&@é &waﬂl%ﬂ edge (9) are
d thh@ SariPanditRatdhSRQIeMAtiBh dSvi@r (S @Mip trﬁés itQ%ﬁéne@oﬁﬁ@rﬁtfgeelement
rom an .axis e s
éé@ﬁqwaﬁn@ %dﬂ%%?Fé] @f’%ﬁ@ﬁ% i Of@amﬂmgp%ai e tee yelosiy,
202 u md ratfulftm eoﬁwkg')ng&ﬂerﬁdme(lgh,akﬁb) h@lm’gein m&E?sed ll:@nvcymg velocity
I n at |1 ne of c to
B e e R R S B e T rehaBl ST,
of the feed deV|ce (4) and / or the conveying el enent
( 1]8 g:ng%lﬁ?ngzleﬁ a%c@@rdﬁ)%qg : ﬁIHZZc Q:agfé)’ihé:aem(t@t ek (BAs
transportable wnh an approximately honzontally orlentcd axis (10) with respect to the
25  acceleraton device (5) by a conveying element (6a, 6b) or a stack holder (37) of the
feed device (4, 4°).

9. Singulating device according to claim 8, characterized in that the conveying element
(11a, 11b) of the acceleration device (5) is disposed at a greater or lesser distance (d;)

30  from an axis {10) of the stack (2) with respect to the conveying element (6a, 6b) or to
the support face (42) of the stack holder (37).

10. Singulating device according to any one of claims 7 to 9, characterized in that the
conveying element (6a, b) of the feed device (4) and / or the conveying element (11a,
35 D) of'the acceleration device (5) comprise pairs of transport belts in each case.



