Dewi ce’ for Positioning Electronic Circuits Arranged on a Foil The invention
relates to a device for positioning elgctronic circuits arranged on a foil,
for exanple chips, on a circuit card, ceram c substrate or the |ike, using
the flip-chip nethod, whereby the chips are lifted fromthe foil by needles
| ocated under the said foil, 5 and are further picked up by a needle with
a suction cup or by a suction cup that rotates the chips by 180, and they

are then recei vedyayi 2! Phlndiff ifectidul SpRiifh A3l AWFEAS i oned on
the circuit card T O - Normal ly, the
el ectronic circuits or the chip are fixed to the circuit card on the side
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board, and on the other hand with this nethod of chip fixation the
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pat hs, especially at high frequencies, and it elimnates the costly wire
bonding. In order to balance the different strain coefficients, the space

between the chip and the circuit card js filled wwth glue or 20 filler
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geonetry is precise enough, it is sufficient to neasure two reference 25
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the finished circuit board, and on the other hand with this method of chip fixation the
scattering effects are difficult to control.
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15  An alternative to wire bonding is the flip-chip method. Thereby, the contacts of the chip
are connected directly to the contact lines of the circuit card, as shown above. This
method provides a higher contact reliability, shorter contact paths, especially at high
frequencies, and it eliminates the costly wire bonding. In order to balance the different
strain coefficients, the space between the chip and the circuit card is filled with glue or

20  filler after contacting.

With this method, it is important that the contacts on the chip and circuit card are
positioned exactly on top of each other. In order to achieve this, the position of each
chip and each circuit card must be measured and a corrective movement calculated. If
the circuit card geometry is precise enough, it is sufficient to measure two reference
25  points on the circuit card, and to calculate the individual positioning points. Otherwise,

each individual positioning point has to be measured individually.




2 A pafticular problemis the programming of the target position for a
chip, since visual correction of the rgsult is not possible. The structures
of the chip and the circuit card are |located directly on top of ~each other.
The accuracy of this positioning of the contacts can only be verified with
destructive nethods. 5 The objective of this invention is therefore to
create a device of the type nentioned above, which on the one hand avoi ds
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the 1860 rTheahjestivewichisrinyensiod is therefone toa detiatei @ davice of dhe: typet mertiongdt i on

cup is alsp nounted in 15 a, hol.der tha ovid 1§ W four degrees of.
[ bedom AR Phiqicor e e Bk ~pidshe SSBRRIsGE, OF e latg 1 B ARuAnd ERE o
it is for oiie® haddSloffels™® BEASIdRERet Of (RS IRMORT Bud k8 pREAIMMAALIGTy b&A[ err]
and the vertical chip pick-up nbvenent with a nmotor, and to control the
chi p pi ckregroduribilityrofshevwgriaus aettings, asd whichthas asimpleistrictitge novenent of t he
needl es. This synchronous 20 pi ck-up nmeans a significant quality

i mprovenent, since the chip is held between the lifting needles and the:
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movement, wherein the said arm is driven by a drive in order to carry out the 180°

rotation movement, and that the additional needle with a suction cup is also mounted in
15  aholder that provides it with four degrees of freedom, namely along the axes x, y, z and

rotation.

With this invention, it is for the first time possible to realise both the rotation of 180°
and the vertical chip pick-up movement with a motor, and to control the chip pick-up in
such a way that it is synchronous with the movement of the needles. This synchronous

20  pick-up means a significant quality improvement, since the chip is held between the
lifting needles and the needle with a suction cup with constant force throughout the
entire procedure. Moreover, there is no horizontal relative movement between the lifting
needles and the needle with the suction cup, which would inevitably destroy the chip
surface.

25  Furthermore, the invention makes it possible to produce a mechanical device for




3 prinfing. In addition, the invention makes it possible to inprove the
quality of the circuit card thus produged enornously. Another significant
advantage is the fact that the structure of the device according to the
invention is very sinple due to the arrangenment of only one drive for the
novenents to position the chip, and thus very economcal. The 5 freedom
of novenent of the second needle with a suction cup guarantees a high
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computer and stored. The second stereometric camera measures each chip, whereby
these values are also entered into the computer. Of course the calibrated position, which

is obtained by overlaying the two images, is also stored in the computer.

In accordance with a further feature of the invention, the computer calculates or detects
20  possible deviations from the calibrated position after measuring the chip, and controls
the second needle with a suction cup in accordance with this difference. With the
measurement and registration of the chip data by the second stereometric camera and the
corresponding evaluation using suitable software, a programming aid is provided for the
positioning of the chip on the circuit card. The second needle with a suction cup is
25 controlled in accordance with the values calculated by the computer. The main
advantage thereby is the programmability of control for the device, whereby for example
the path, the speed and / or the time or the like can be programmed. Moreover, it is of

great advantage that all the values or data are reproducible, especially via the computer




gr eat édvantage that all the values or data are reproduci ble, especially
via the conputer 4 unit. The reprodqpibility of settings is an

i nperative in such highly specialised technology, in particular in order to
guarantee perfect quality. As already nentioned, the programm ng of the
target position of the chip is particularly difficult in the state of the
art, since visual correction of the result is not possible. In 5 order to
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of the circuit card taken by the second canera until they match. Thereby,
the conputer automatically calculates the target position for the chip. 10
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an angle great er than 18 preferably 1917 and the tubular shaft can be
driven by catmerastlmplp’éley rmostoh. Thereby, bk tcotmiutes. auToreaticad]y ecabailates ghectargst t han
1800 advant a.lgeo ghlar antees that a vertical novenent of the 20 needl e
with a sudPfgRn Bossi bl e when picking up the chip fromthe foil.

Moreover, with the arrangenent of the armon a shaft that is nounted in a
t ubul ar shaft a sinple and functional design is guaranteed. |In accordance
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shaft are fitted with a radial bolt, where y the bo in the shaft juts out
t hr ough t H80%ratatiasymgvement of the arm. The advantage thereby is that the stepper motor is a

mature drive component that requires very little maintenance on the one hand, and that

on the other hand it can be controlled very accurately with the smallest units of

measurement.

15 In accordance with a further embodiment of the invention, the arm is arranged radially
on a shaft, whereby this shaft is mounted in a concentric tubular shaft, and the tubular
shaft has a slit for the arm to pass through, with an angle greater than 180°, preferably
191°, and the tubular shaft can be driven by the stepper motor via a belt drive. The angle
being greater than 180° advantageously guarantees that a vertical movement of the

20  needle with a suction cup is possible when picking up the chip from the foil. Moreover,
with the arrangement of the arm on a shaft that is mounted in a tubular shaft, a simple
and functional design is guaranteed.

In accordance with a special design of the invention, both the shaft and the tubular shaft
are fitted with a radial bolt, whereby the bolt in the shaft juts out through the slit or a
25 hole in the tubular shaft and the two bolts are connected by a tension spring. The




25 hole in the tubular shaft and the two bolts are connected by a tension
spring. The 5 advantage of this desiggn lies in the fact that the
technically sinple conponents guarantee reliable and | ow mai nt enance
operation. In accordance with a further feature of the invention, the
radial arm arranged on the shaft perforns a rotation novenent of exactly
1800, limted by stoppers. For the exact 5 hand- over of the chip, on the
one hand mctiei-i . ne i 1: SRTeu ! nd on
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| n accdr daandovér of the ehipeonf thatanechaod frave thelifing veedlesiie theingedle iwithdunt ed
in the armso 15 as,to_be capabl.e. of novenent ..agai nst th ensi on, of a
Spri ng. - THRSHRA, A5LO8 X e Timd i o2 PREEC St L AKiop gy M Sy e
process C aBclfte N80¢ RERA d%xﬁe%eh@&%' aﬁ%ﬁﬁté{%e%h%itﬁc FRATROREK tRat éu&r_aﬁfe%@ﬁdance
with a further feature of the invention, The holder is nounted in the arm
so as to Iwubledfids proesss.novenent, whereby a spring is provided that is

connected to the 20 hol der on the one hand and the radial bolt on the
ot her hand. The advantage of this design is that a highly technical work
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the stopper, i.e. the angle in excess of 1800. This is of advantage since
it i s nor ®ndhis| steppen when the arm is in horizontal position. The advantage thereby is that

with a simple construction the rectilinear, precise vertical movement of the needle with

a suction cup can be performed in a controlled manner.

In accordance with another feature of the invention, the holder is mounted in the arm so
15 as to be capable of movement, against the tension of a spring. The advantage of this
design is that a highly technical work process can be performed with technically simple

components.

In accordance with a further feature of the invention, the holder is mounted in the arm so
as to be capable of movement, whereby a spring is provided that is connected to the
20  holder on the one hand and the r_adial bolt on the other hand. The advantage of this
design is that a highly technical work process can be performed with technically simple
components. In particular, the force acting on the chip via the needle with a suction cup
can be defined precisely via the angle of the radial bolt when the arm is lying on the
stopper, i.e. the angle in excess of 180°. This is of advantage since it is more or less a
25  technological necessity to apply greater force to larger chips than to smaller chips.

Moreover, the defined application of force is of advantage when different tools are use




7 ¥
25 technol ogical necessity to apply greater force to larger chips than to
smal | er chips. Mreover, the defined apglication of force is of advantage
when different tools are useh 6 When using a rubber tool, greater force
will be applied than when using a steel tool. In addition, the force acting
on the chip during the pick-up process can be kept nore or |ess constant.
I n accordance with anot her advant ageous enbodi nent, the spring is a tension

spring. 5 S n@faf | ween.th adi al
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so that the force is constant. In accordance wth a further enbodi nent of
the i nvent$o8#a% he tubul ar shaft can be further rotated counter to the
force of the tension spring. By driving the tubular shaft 10 wth the
stepper notor, an accurate and precise control of the novenent is possible,
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shows a sketch of th ringi,pl f the deyvice, Eig. .2a to 2d illustrate the
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moverrent Gitwhyihal Rtathelbidih SoSHAORSIR offddhy @ tension spring arrangenent
on the holder. In accordance with Fig. 1, the éevi ce for positioning

el ectronic circuits, generally 20 referred to a chips 1, has a nmachi ne
frame (not. shown), on_which the follomﬁg% conponents are arranged, either

fixed or dBRssPEange ithafnthen spbodinent of thedhventionctheotmbular shaft can be
- further rotated counter to the force of the tension spring. By driving the tubular shaft

10 with the stepper motor, an accurate and precise control of the movement is possible,
whereby the tension spring supports the basic striving of the invention for simplicity,

reliability and economy.

The invention is explained in more detail based on the design examples illustrated in the

figures.
15 Fig. 1 shows a sketch of the principle of the device,
Fig. 2a to 2d illustrate the movement of the needle with a suction cup, and

Fig. 3a to 3d illustrate the movement of the needle with a suction cup with a tension

spring arrangement on the holder.

In accordance with Fig. 1, the device for positioning electronic circuits, generally
20  referred to a chips 1, has a machine frame (not shown), on which the following
components are arranged, either fixed or capable of movement depending on their
function.




7 In the flip-chip method, the chips 1, which are on a foil 2, are arranged
within reach of a needle with a suction,cup 3. Beneath the foil 2 with the
chips 1, there is a device with lifting' needles 4. In order to lift the
chips 1 fromthe foil 2, the needles pierce through the foil 2, whereby the
needle with a suction cup 3 - indicated by the dotted line in this 5 Fi g.
- lies-on the opposite side of the chip 1. The chip 1 is lifted by an
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the chip 1 with the steregnmetrjc canmera 13, the conputer can cal cul ate or
det ect Sanwl}féq}qyaﬂp% helder 12 provides the needle with a suction cup 10 four degrees of

freedom. The four degrees of freedom are along the axes x, y, z and rotation. These four

degrees of freedom are necessary for positioning the chip 1 on the circuit card 11. In
addition, each needle with a suction cup 3, 10 has a vertical range of spring in its holder
5, 12, in order to be able to pick up or hand over the chip 1 very gently.

20  Before the chip 1 is positioned on the circuit card 11, the chip 1 is measured by a
stereometric camera. Equally, the circuit card 11 is measured by the stereometric camera

14 first. Both stereometric cameras 13, 14 are connected to a computer 15, which stores

the measured data.

The two stereometric cameras 13, 14 are calibrated by overlaying the two images,
25  whereby this calibrated position is stored in the computer 15. By measuring the chip 1
with the stereometric camera 13, the computer can calculate or detect any deviations

from the calibrated position. The computer 15 then controls the needle with a suction




from the calibrated position. The conputer 15 then controls the needle with
a suction 8 cup 10 in accordance w the difference, and positions the
chip 1 on the circuit card 11. The softWware 15 on the conputer al so serves
as a programming aid. Fig. 2a to 2d illustrate the novenent of the needle
with a suction cup 13 from picking up the chip until handing it over to the
second needle with a suction cup 10. 5 I n accordance with Fig. 2a the
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6. The rotation nechanism 7 consists of a shaft 18, placed in a concentric

tubul ar shaft 19. The arm6 is 15 mounted radially or tangetially on the
shaft 8, Intae¢azdance tvéith HiguRarthe negdle ydthhasuction| qup P placestighthethodderthe arm
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to the tubular shaft. The rotation between 180[err] and 191[err] is
t r ansf or mitdisipositioned within thawangewfithe headteewith adiuetiad) cup 3 whergby thetliftingcup 3.

In addition,,both the shaft 18 and e fuhul ar shaft. 19 have radi al bolt
21, 55, WSS drs. Baestan 5 bianidy Sl Spfefing ey 918 e peeda ViR Brart 1
al so pessQfctioW @pP the slit 20 of the tubular shaft. Naturally, the

tubul ar shaft 19 can al so have a separate hole for the bolt 21 to pass

t hrough. Moreover the tubular shaft 19 has a radial bolt 24 that lies on a

st opper 25 positioned on the holder 5. The rotation . .
The arm 6 is capable of rotation of exactly 180° by means of the rotation mechanism 7.

In order to achieve a precise rotation of 180°, there are stoppers 17 on both sides of the
axis of rotation, which limit the rotation movement of the arm 6. The rotation
mechanism 7 consists of a shaft 18, placed in a concentric tubular shaft 19. The arm 6 is
15 mounted radially or tangetially on the shaft 18, whereby the tubular shaft 19 has a slit 20
through which the arm 6 passes. This slit 20 is dimensioned so that the arm 6 can move
relative to the tubular shaft 19 with an angle of rotation greater than 180°. In particular,
the arm 6 should be able to move with an angle of 191° relative to the tubular shaft. The
rotation between 180° and 191° is transformed into vertical movement of the needle
20  with a suction cup 3. In addition, both the shaft 18 and the tubular shaft 19 have a radial
bolt 21, 22, which are connected by a tension spring 23. The bolt 21 of shaft 18 also
passes through the slit 20 of the tubular shaft. Naturally, the tubular shaft 19 can also
have a separate hole for the bolt 21 to pass through. Moreover the tubular shaft 19 has a
radial bolt 24 that lies on a stopper 25 positioned on the holder 5. The rotation
25 mechanism 7 is moved by a belt drive 8, whereby the belt drive 8 drives the tubular
shaft 19. The drive 9 for the belt drive 8 is a stepper motor.




25 mechani sm7 i s noved by a belt drive 8, whereby the belt drive 8
drives the tubular shaft 19. The drive99 for the belt drive 8 is a stepper
not or . 9 Fig. 2b illustrates the lifting of a chip 1 fromthe foil 2. As
al ready nentioned, synchronous novenment of the needle with a suction cup 3
and the lifting needles 4 is necessary for lifting the chip 1 fromthe foil
2, in order to maintain a constant force between the lifting needles 4 and
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direction rotation o drive IS reverse y the arrangenent
of a st epyilsr point where e arinb Hesomr thestoppen 17) therehy aving the adialibalt 24 frathe 19

with the radial bolt 24 is rotated, counter-, clockw until, the slit . limt
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15  Inaccordance with Fig. 2c¢, the tubular shaft 19 with the radial bolt 24 is rotated counter-
clockwise until the slit limit lies on the bolt 21 of the shaft 18. The tension spring 23 is
stretched and the radial bolt 24 moves the holder 5 up against the force of the spring 16
in a rectilinear manner. Synchronously, the lifting needles 4 perform a rectilinear
movement until the chip 1 is lifted off the foil 2. When the chip 1 is picked up by the

20 needle with a suction cup 3, the 180° rotation movement of the arm 6 is performed and
the lifting needles 4 are lowered. At this point, the lifting needles 4 must not be in
contact with the back of the chip any more, since the chip 1 makes a 180° rotation
movement around the centre-point of the axis of rotation, i.e. it does not move
vertically. Otherwise, the lifting needles 4 would damage the back of the chip 1.

25 In accordance with Fig. 2d, the arm 6 lies on the second stopper 17, and the chip 1 can
be picked up by the second needle with a suction cup 10. The needle with the suction
cup 10 moves the chip into place for measurement by the stereometric camera 13, then

positions it on the circuit board in accordance with the computerised control data.




vertical | y. OGherwise, the lifting needles 4 woul d damage the back of the
chip 1. 25 1In accordance with Fig. 2d10the arm6 lies on the second
stopper 17, and the chip 1 can be picked up by the second needle with a
suction cup 10. The needle with the suction cup 10 noves the chip into

pl ace for neasurenent by the stereonmetric canera 13, then positions it on
the circuit board in accordance with the conputerised control data. 10

Fig. 3 . i) | f | | ' ; 13
From i cki i a0 CHAGHeE: i GRUGRER! 0findol HRPE sFodtl Qe ERORUIPIRY 1 s

sucti on cup tHéchip ontildeadihgriteventd thelsecnd3vedlb evitheestictiomedh 1 sucti on cup 3
I's placed in the holder 5, whereby the holder 5 is nounted in the arm6 so
as to be capable of longitudinal 5 novenent. The foil 2 with the chips 1

arranged on it is sitigned within.the r e of,the negedl |
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tangetially on the shaft 18, whereby the tubular shaft 19 has a slit 20

t hrough which the arm 6 passes. This slit 20 is dinmensioned so that the arm
6 can nove relative to the tubular shaft 19 with an angle of rotation
great er t AW ang( iscapablg of ypsationcafjexactly) EB0° thyaneansof therrgtatinsaechamismt s npve
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19 have a radial bolt 21, 22, which are connected by a tension spring 23.
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through which the arm 6 passes. This slit 20 is dimensioned so that the arm 6 can move
relative to the tubular shaft 19 with an angle of rotation greater than 180°. In 'particular,

15  the arm 6 should be able to move with an angle of 191° relative to the tubular shaft. The
rotation between 180° and 191° is transformed into vertical movement of the needle
with a suction cup 3. In addition, both the shaft 18 and the tubular shaft 19 have a radial
bolt 21, 22, which are connected by a tension spring 23. The bolt 21 of shaft 18 also

- passes through the slit 20 of the tubular shaft. Naturally, the tubular shaft 19 can also

20  have a separate hole for the bolt 21 to pass through. Moreover the tubular shaft 19 has a
radial bolt 24 that lies on a stopper 25 positioned on the holder 5. The rotation
mechanism 7 is moved by a belt drive 8, whereby the belt drive 8 drives the tubular
shaft 19. The drive 9 for the belt drive 8 is a stepper motor.

The longitudinal displacement of the holder 5 in arm 6 is determined indirectly by the
25  radial bolt 24. A spring 26, in particular a tension spring, is provided which is connected
on the one hand to the connection point 27 on the radial bolt 24 and on the other hand to

the connection point 28 on the holder 5.




radial bolt 24 that lies on a stopper 25 positioned on the holder 5. The
rotati on nechanism7 is noved by a belt;.drive 8, whereby the belt drive 8
drives the tubular shaft 19. The drivelé for the belt drive 8 is a stepper
notor. The | ongitudi nal displacenment of the holder 5 in arm6 is determ ned
indirectly by the 25 radial bolt 24. A spring 26, in particular a tension
spring, is provided which is connected on the one hand to the connection

poi nt 27 t sadi | t. t Q [ ng t.o t.he.connection
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force of tdmanggmemof a6tepper motor.

15 Inaccordance with Fig. 3c, the tubular shaft 19 with the radial bolt 24 is rotated counter-
clockwise until the slit limit lies on bolt 21 of the shaft 18. The tension spring 23 is
released and the radial bolt 24 moves the holder 5 up in a rectilinear manner, whereby
the stopper 25 always lies on the radial bolt 24 due to the force of the spring 26.
Synchronously, the lifting needles 4 perform a rectilinear movement until the chip 1 is

20  lifted off the foil 2. When the chip 1 is picked up by the needle with a suction cup 3, the
180° rotation movement of the arm 6 is performed and the lifting needles 4 are lowered.
At this point, the lifting needles 4 must not be in contact with the back of the chip any
more, since the chip 1 makes a 180° rotation movement around the centre-point of the
axis of rotation, i.e. it does not move vertically. Otherwise, the lifting needles 4 would

25  damage the back of the chip 1.

In accordance with Fig. 3d, the arm 6 lies on the second stopper 17, and the chip 1 can

be picked up by the second needle with a suction cup 10. The needle with the suction




Sy'nchranousl y, the lifting needles 4 performa rectilinear novenent until
the chip 1is 20 lifted off the foil g When the chip 1 is picked up by
the needle with a suction cup 3, the 1 60 rotation novenent of the arm6 is
performed and the lifting needles 4 are lowered. At this point, the lifting
needl es 4 nmust not be in contact with the back of the chip any nore, since
the chip 1 makes a 1800 rotation novenent around the centre-point of the
axi s of v fting
need| es 4%{\%%8&2@5 the ch%nﬂﬁ?ﬁaec@gérc fm’_t'wmlb&%é %ter gg:c\(/:\%r antéget\{nllﬁtlh Fig.
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up by the second needle with a suction cup 10. The needle with the suction
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The problem forming the basis of the separate solutions according to the invention can

be taken from the description.

15  For form’s sake, it is noted that for a better understanding of the structure of the device,
the components are illustrated partly untrue to scale and/or are enlarged and/or made
smaller.




the conponents are illustrated partly untrue to scale and/or are enl arged
and/ or nmade snall er. . 13 PATENT CLAIJM5 1. Device for positioning

el ectronic circuits arranged on a foil, such as chips, on a circuit card, a
ceram c substrate or the |ike using the flip-chip nmethod, whereby the chips
are lifted fromthe foil by needles |ocated under said foil and are picked
up by 5 a needle with a suction cup or by a suction cup that rotates
the chips by 180[err], and are t ' anot her needle with a
suction cup and positioned on th2§g¥$§@$$2§g%g% for direct connection of
the contact lines, characterised by the fact that both the lifting needles

(4) for lifting, the chip (1) fromthe foil (2) and the needle with a
suction cub DFyigsdlor @pmlan@gmmﬁ@mgrcmuamayguboma falk snclors whipsj onla
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canera (14) is used to neasure the circuit card and the second stereonetric

camera (13) fthe lifling needles-43 forclifting thehéhip (1) fromrtbie it (2)sind teonerdic withaner as
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conputer (15).
arm (6) so as to be capable of movement, and this arm (6) is driven by a drive 9 in

order to carry out the 180° rotation movement, and that the additional needle with a
suction cup (10) is also arranged in a holder (12) that provides the needle with a

suction cup (12) with four degrees of freedom, namely along the axes x, y, z and
15 rotation.

2. Device in accordance with Claim 1, characterised by the fact that there are two
stereometric cameras (13, 14), whereby one stereometric camera (14) is used to
measure the circuit card and the second stereometric camera (13) is used to measure
the chip (1), and both stereometric cameras (13, 14) are connected to a computer

20 (15), and calibration of the two stereometric cameras (13, 14) is performed by
overlaying the two images until they match, and that this calibrated position can be
stored in the computer (15).

3. Device in accordance with Claim 2, characterised by the fact that the computer (15)
can after measuring a chip (1) calculate or detect any deviation from the calibrated

25 position and control the second needle with a suction cup (10) according to the

difference.
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3. Device in accordance with Claim2, characterised by the fact that the
conputer (15) can after neasuring a chip (1) calcul ate or detect any
deviation fromthe calibrated 25 position and control the second
needle with a suction cup (10) according to the difference. 14 4. Device
I n accordance with one or nore of Clainms 1 to 3, characterised by the fact
that a stepper notor is provided as a drive (9) for the 180[err] rotation

noverment gf & [ c t 8 Cl ai ms
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shaft (19) and the tubular shaft (19) is fitted wwth a slit (20) for the
arm(6) to p%@s@hrough with an angle greater than 180[err], preferably
191, and the tubular shaft (19) is driven the stepper notor via a belt
drive (8). 6. Device in accordance with one or nore of Clains 1 to 5,
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shaft (19) have a radial bolt (21, 22), whereby t he bol t (21) of the shaft
(18) passes ﬂmatfbagnnt(ﬁ)aSMge(daadlabyoaarsba%(l&i, whercbythig shaftdh8x is plared, and

the two bolts ( b SiQ n Device in
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180[err] rotation 15 novemnent m t ed opper s 8. Device in
accor dance vwhaﬁ(daﬂ)anerﬁDﬂsswppﬁlmohtmvmaheltﬁnwr(&) acteri sed by the fact
that the tubular shaft (19) has a further radial bolt (24), and the hol der
(5) is fitted with a stopper (25), whereby the radial bolt (24) lies
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of novenent agains
the bolt (21) of the shaft (18) passes through the slit (20) or a hole in the tubular

shaft (19), and the two bolts (21, 22) are connected by a tension spring (23).

7. Device m accordance with one or more of Claims 1 to 6, characterised by the fact
that the radial arm (6) placed on the shaft (18) performs a precise 180° rotation
15 movement limited by stoppers (17).

8. Device in accordance with one or more of Claims 1 to 7, characterised by the fact
that the tubular shaft (19) has a further radial bolt (24), and the holder (5) is fitted
with a stopper (25), whereby the radial bolt (24) lies against this stopper (25) when

the arm (6) is in horizontal position.

20 9. Device in accordance with one or more of Claims 1 to 8, characterised by the fact
that the holder (5) is placed in the arm (6) so as to be capable of movement against

the force of a spring (16).
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tHe fofce of a spring (16). 15 10. Device in accordance with one or nore
of Clainms 1 to 9, characterised by the1§act that the holder (5) is placed
in the arm (6), whereby a spring (26) isS provided which is connected on the
one hand to the holder (5) and on the other hand to the radial bolt (24). 5
11. Device in accordance with one or nore of Clains 1 to 10, characterised
by the fact that the spring (26) is a tension spring. 12. Device in

accor danc ! e ]3] . a ' act
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tensi on sprithgt the Bplder (5) is placed in the arm (6), whereby a spring (26) is provided which

is connected on the one hand to the holder (5) and on the other hand to the radial

bolt (24).

5 11. Device in accordance with one or more of Claims 1 to 10, characterised by the fact

that the spring (26) is a tension spring.

12. Device in accordance with one or more of Claims 1 to 11, characterised by the fact
that the tubular shaft (19) can be further rotated against the force of the tension
- spring (23).
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