-1 Device for pulling a single crystal The invention relates to a device for pulling from a melt a single
crystal having a widened portion between two neck 5 portions. For the purpose of reducing costs, it is
desirable for the production of single crystals to achjeve the greatest possible crystal diameters and
crystal lengths. This becomes to particularly clear from the example of silicon single crystals which are
pulled with a nominal diameter of 300 mm and a weight of more than 300 kg on an industrial scale
according to the Czochraiski method. Corresponding processes for producing single crystals having a
nominal diameter of 450 mm are already being developed. When a seed crystal is positioned on a

melt, the thermal shock causaseiislesaiopspdiichhqve te hegalinmegedhefore the single crystal can
be pulled. Dislocations have been proven to 20 be eliminated by a comparatively thin neck portion

initially being pulled, in the course of which dislocations are forced out of the crystal. In the case of
heavy singl@lorystaistin particidagirethetcase 8RSiliE6n SHgl@Eh/staIS WHieR havesd iveight of more

than 300 kg, the tensile strength-io the necki2k pediamisgeneralit ineweakdorbecable to withstand
the load. It has therefore become accepted practise to relieve the neck portion before the load

becomés chtfcal 8P this purpose, the neck portion is widened and tapered again so as to produce a
widened portion between an upper and a lower neck portion. The 30 lower neck portion is designed to
be thicker thay)the Uppek-pesk Poricrand cesrespondingly has aigrententensiie stremgth. For relieving
the upper neck portion, use.is mad?hof a supparting devi%e. Whicq%nga es below the g/'iqjelréed portion
et r T gatest pos
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crystal diameters and crystal lengths. This becomes

10 particularly clear from the example of silicon single crystals

which are pulled with a nominal diameter of 300 mm and a weight

of more than 300 kg on an industrial scale according to the

Czochralski method. Corresponding processes for producing

single crystals having a nominal diameter of 450 mm are already

15 being developed.

Wher a seed crystal is peositioned on & melt, the thermal shock
causes dislocations which have to be eliminated before the
single crystal can be pulled. Dislocations have been proven to
20 be eliminated by a comparatively thin neck pertion initially
peing pulled, in the course of which dislocations are forced
out ©of the crystal. In the case of heavy single crystals, in
particular in the case of silicon single crystals which have a
weight of more than 300 kg, the tensile strength in the neck
25 portion is generally too weak to be able o withstand the lcad.
It has therefore become accepted practise to relieve the neck
porticn before the load becomes critical. For this purpose, the
neck portion is widened and tapered again so as tco produce a
widened portion between an upper and a lower neck portion. The
30  lower neck portion is designed to be thicker than the upper
neck portion and correspondingly has a greater tensile
strength. For relieving the upper neck portion, use is made of
a supporting device which engages below the widened portion and
at least partially bears the weight of the single crystal. By
35  way of example, the widened portion can be shaped in the manner

of a bicone cor a sphere.



35 way of example, the widened portion can be shaped in the manner of a bicone or a sphere. 2 US
2008/0022922 Al describes a supporting device which comprises a supporting ring having an opening
and gripping catches which are arranged opposite one another on the supporting ring and can be tilted
.about an axis. The gripping catches can execute a tilting movement from a waiting position into a
holding position, in which they extend into the opening and under the widened portion. The supporting
device has the disadvantage that the gripping catchés drop irreversibly into the holding position. The
undamped dropping of the dropping catches promotes the production of particles which threaten the
continued single-crystal growth of the crystal. In addition, the gripping catches can no longer be moved
back into the waiting position in order to be able to back-melt the crystal following the occurrence of
dislocationsu fn 2866riaNcewWRh ALS 8:843; 2005 asupprerting devicdwahcalsulbecémbodied in such a

way that it is, pessible.to engaggsinder dhe ywidengd pogtin, reyessibly Thisiisachigvad by means of a
20 gripping device having two arms which intersect at a rotation poin%%nd are moved toward one

another and“Av}) Fror brie"aRdthe? by TESHs BPRYarafically opRratief cyithders. A disadvantage
with thi$ embodiment.iscthat tiie armis srové past one aArotvertinsheaxihg faShiond ahdithegefore a high

degree 25 particlg formation jn the vicinity; ofthegrovdag single erystal must be expestad: on
Furthermore, the cylinders likewise produce particles durin operggo%. Howevek the use.of a shield,
which holds Bdck paliRies: 1§ p?@t%t{:fr?éjsing?é ER/etA i5 sl ffidieht Beddlise HE sHBR-HEEds to have
30 leadthrought fordhe arhes. wn @elditib thé ieadthfoug sapeed to. have avsufficieas Width so as to

avoid obstrugfing {he sidgways movement-ofbthearms.« -Higs ohiest of the.investion yas,therefore to
provide a device 35 for pulling a single crystal having a Sléﬁportin devifceﬁgg means of which it is

possibl®to reVerdiflyreave e upper The undamped dropping o ropping

catches promotes the production of particles which threaten the
continued single-crystal growth of the crystal. In addition,
the gripping catches can no longer be moved back into the
waiting position in order te be able to back-melt the crystal

15 follewing the occurrence of dislocations.

In accordance with U3 5,843,229, a2 supporting device can also
be embodied in such a way that it is possible to engage under
the widened portion reversibly. This is achieved by means of a

20 gripping device having two arms which intersect at a rotation
point and are moved toward one another and away from one
another by means of hydraulically operating cylinders. A
disadvantage with this emoodiment is that the arms move past
one another in shearing fashion, and therefore a high degree of

25 particle fermation in the vicinity of the growing single
crystal must be expected. Furthermore, the cylinders likewlise
produce particles during operation. However, the use of a
shield, which holds back particles, to protect the single
crystal is insufficient because the shield needs tec have

30 leadthroughs for the arms. In addition, the leadthroughs need
to have a sufficient width so as to avoild obstructing the

sideways movement of the arms.

The object of the invention was therefore to provide a device
35 for pulling a single crystal having a supporting cevice, by

means of which it is possible to reversibly relieve the upper



3 neck portion without therefore having to expect a high degree of particle formation in the vicinity of
the growing single crystal. 5 The object is achieved by means of a device for pulling from a melt a
single crystal having a widened portion between an upper and a lower neck portion, said device
~comprising a pulling device for pulling the single crystal and having a cable drum for winding a pulling
cable; and 10 a supporting device for relieving the upper neck portion of the weight of the single
crystal, said supporting device comprising a supporting ring having an opening and having gripping
catches which are fastened on the supporting ring such that they are opposite one another and can be
pivoted about the axis of a 15 bearing, wherein the gripping catches can execute a reversible pivoting
movement fiGifika Waiting politibhaHto & MoTding Fosifon: T whictF RS Féxt@nd ifits f%Féning and
under the wiglenesk-partion; cablezdrons for wineing beating cablesnand auxiiaty eable$<20 which are
fastened on é@gg{%mg catches on both sides of the axis of the bearing of the gripping catches; and
auxiliary rollers for changing the cable path of the auxiliary cables, as a result of which the pivoting
movement of the gripping catches is brought about. 25 The device according to the invention makes it
possible to renersiblyaetieve theluppesneck potton of the:singlel crystal rAlthaugh ¢he gripping catches
are also congidered tg .be potenti r f particles 4 vicinity: af t ingle. 30 cr ey can
be adjusted I?r? éetco%trg&?é%ggnﬁgég‘%?r_r%g%%%rr%au%:hffgtg tr]ril%%/ o%%é?e%lyh%geg%gr%s%gaxt{%r? l?é%/}:-:'nts. In
the holding pa4itién, #iEegripsinG eicheéSare fired it hech&amEaly-Stabfe manner such that secure
load transfegis@nsured. device for pulling the single crystal and having a

cable drum for winding a pulling cable; and

10 a supporting device for relieving the upper neck portion ¢f the
weight of the single crystal, sald supporting device comprising
a2 suppeorting ring having an opening and having gripping catches
which are fastened on the supporting ring such that they are
opposite one another and can be pivoted about the axis of a

i5 ©bearing, wherein the gripping catches can execute a reversible
pivoting movement from a waiting positicn into a holding
position, in which they extend into the opening and under the
widened portion;
cable drums for winding besaring cables and auxiliary cables

20 which are fastened on the gripping catches on both sides of the
axis ¢f the bearing of the gripping catches: and
auxiliary rollers for changing the cable path cf the auxiliary
cables, as a result of which the pivoting movement c¢f the
gripping catches is brought about.

25
The device according to the invention makes it pessible to
reversibly relieve the upper neck portion of the single
crystal. Although the gripping catches are alsc considered to
be potential sources of particles in the vicinity of the singile

30 crystal, they can be adijusted in a controlled and careful
manner such that they only rarely trigger dislocation events.
In the holding position, the gripping catches are fixed in 2
mechanically stable manner such that secure load transfer 1is

ensured.

According to the invention, a group of two or more gripping



35 4 catches is pivotably mounted in a supporting ring and suspended on in each case two cables (a
"bearing cable and an auxiliary cable) on both sides of the axis for the pivoting movement in such a
way that a controlled and reversible pivoting movement of the gripping catches takes place as a result
_of the respective auxiliary cable moving vertically in relation to the associated bearing cable.
Furthermore, a synchronous vertical movement of the bearing and auxiliary cable relative to the seed
holder with the gripping catches in the folded-in holding M position permits a controlled load transfer.
In a preferred embodiment of the invention, two gripping catches are moved by two bearing cables and
two auxiliary cables which are wound onto a total of two cable drums which, for their part, run on a
common drive SRS AlsSa PedHEBHIY R i midtorisTabHREG 18 Achigl® MR SyHERFGHOTS vertical
movement efralk thecahles and thesetose bf the entiksuppprting deviced |nordextolexecute the

vertical movement of the auxiliary cables:in elation o the beaying, ¢ables, at least the,auxiljary cables

are guided via, in each case, one guide roller after 20 running off the cable drums, and two auxiliary
rollers are nfo\EH M eEHtrdITEHfa8NGH 6 the CabRFpATVErthd HukiRry Thbls BY K84 of a drive,
as a result of vhigh the taplepathnotthesauxiliary nellersisdengthenmedl 75d1 aparticularly preferred
embodiment of the inventign, the.cahle for winding the.pulling gable and its drive, the. gable
drums for wﬁfd?r?ge fh“él %Sa%ﬁ"‘g%%b%? a%%% gﬁi%ljigrg cables and th§eir drive, and the auxiliary rollers
and their drivé 37 FasRABEGT ATCbriiRTorFhor20rtaFFRGRN hisk RahT5E 383el i 2 rbtional

movement ghowttlhae axisrofthe pulling cablend his airahgementtmeans theationly onewrive motor is
required for (e otalion of the seeroldet gnd of the suppartig daviee anddhe proRisma ol

. .Se%1
synchronizing the rotational movements does not arise.
10 position permits a controlled lcad transfer. In a preferred

embodiment of the invention, two gripping catches are moved by
two bearing cables and two auxiliary cables which are wound
anto a total of two cable drums which, for their part, run on a
common drive shaft. As a result, only one drive motor is

15 required to achieve the synchronous vertical movement of all
the cables and therefore of the entire supporting device. In
order to execute the vertical movement of the auxiliary cables
in relation to the bearing cables, at least the auxiliary
cables are guided via, in each case, one guide roller after

20 running off the cable drums, and two auxiliary rollers are
moved in controlled fashion into the cable path of the
auxiliary cables by means of a drive, as a result of which the

cable path cof the auxiliary rollers is lengthened.

75 Tn a particularly preferred embodiment of the invention, the
cable drum for winding the pulling cable and its drive, the
cable drums for winding the bearing cables and the auxiliary
cables and their drive, and the auxiliary rollers and their
drive are fastened on a common horizontal platform which can be

30 set in a rotational movement about the axis of the pulling
cable. This arrangement means that only one drive motor is
required for the rotation of the seed holder and of the
supporting device and the problem of synchronizing the
rotational movements does not arise.

35

The invention is explained in more detail below with reference



to figures. Fig.1 shows a device according to the invention in a preferred configuration for producing
silicon single crystals. Fig.2 shows the supporting ring with the gripping catches in the waiting position.
Fig.3 shows the supporting ring with the gripping catches in the holding position. Fig.4 shows elements
of the pulling device and of 10 supporting device in a state in which the gripping catches are in the
holding position. Fig.5 shows elements of the pulling device and of the supporting device in a state in
which the gripping catches are in the waiting positioh. 15 The device according to Fig.1 comprises a
vacuum boiler 1 in the interior of which a graphite heating resistor 2 produces a silicon melt 3 in a
quartz glass crucible 4. A silicon single crystal 5 is pulled from this silicon melt 3 using a pulling 20
cable 6 whitR i€watRE%onto a cable drum 7 when the latter is set in rotation by means of a lifting
motor 9. The cable drum. 7 and the lifting motor 9 are situated in a unit which is referred to as a cable

rotary head and Ganbe, set.n satation by.means of a fotation motor 10 such that the puling cable 6 25

and the singlecrystal s also continuously rotate about their own _axis. When_heavy single crystals with

©

a weight of SPBoE BHO K RANETHoRY SRR HiMEd Sthe Tt SIS SrSE i silicon neck portion 11
which is regeiredoseliminaté sheck gistacationsi affewseddingr@odongetr syffices sodghat a load 30
support is r‘%%@%’aﬁf’{itﬁ@ \%%igtj]:%me crystal. For this
Fig.3 shows the supporting ring with the gripping catches in
the holding pesition.
Fig.4 shows elements of the pulling device and of the
10 supporting device in a state in which the gripping catches are
in the nolding position.
Fig.5 shows elements of the pulling device and of the
supporting device in a state in which the gripping catches are
in the waiting position.
15
The device according te Fig.l comprises a vacuum boiler 1 in
the interior of which a graphite heating resistor 2 produces a
silicon melt 3 in a quartz glass crucible 4. A gilicon single
crystal 5 is pulied from this silicon melt 3 using a pulling
20 cable 6 which is wound onto a cabie drum 7 when the latfer is
set in rotation by means of a lifting motor 9. The cable drum 7
and the lifting motor 9 are gituated in a unit which is
referred to as & cable rotary head and can be set in rotation
by means of a rotation motor 10 such that the pulling cable 6
25 and the single crystal 5 also continuocusly rotate about their
owrl axis. When heavy single crystals with a weight of approx.
30C kg and more are pulled, the bearing capacity of a thin
gilicon neck portion 11 which is reguired tc eliminate shocck
dislocations after seeding no longer suffices so that a load
30 support is reguired for the weight of cthe crystal. For this
reason, pulling of the thin neck portion 11 is followed by
pulling of a bicone 13 followed by & thick neck portion 12
which has a correspondingly higher bearing capacity and then
the single crystal in a more specific sense, subdivided into an
3%  initial cone, a portion with a constant diameter and an end

cone. Ir order to support the gingle crystal during the pulling



reason, pulling of the thin neck portion 11 is followed by pulling of a bicone 13 followed by a thick neck
portion 12 which has a correspondingly higher bearing capacity and then the single crystal in a more
specific sense, subdivided into an 35 initial cone, a portion with a constant diameter and an end cone.
In order to support the single crystal during the pulling 6 process and to mechanically relieve the thin
neck portion 11, use is made of a supporting device in which two gripping catches are pivotably
mounted in an annular body, hereinbelow referred té as a supporting ring. The supporting ring 16 and
the gripping catches are illustrated in detail in figures 2 and 3. The gripping catches are denoted by 17
in the waiting position and by 18 in the holding position. The inwardly directed end of the gripping
catches is gABG6ERE iARtch% WG tAAt ftahvbe BIoGgit it cdmtalt Wi thé Bflord13 of the single
crystal 5 whesethesgrippiag cateches: b8 @are im thelboldirg positionciheysivatingmovement of the

gripping catches is executed.i o nd geversihle ith gach.gripping, catch being
fastened to (t?v?/g%c% %‘es(21 %eagrﬁn%%%%@ﬂ%% gﬁ%(iligaéy c(?labil}lte?llgr‘;91 Z%g%rv%g%ﬁabje application points

being 15 siti&fF&fthe §rippirty Eatehes o Both'Sides TR fhes HRBUTthE beat g, ThePioting
movement afitbegripping gatcheshisdriggered by atretetivé ertidaltmovernrent df the:sablesrt, When

the supporting deviceis B he nigaded stale. e qudliani(ables 13 apbgisedlg pivot the gripping

catches 20 outward or inward by means of a movement relative to the bearing cables 14. The
supporting m$ 16 1§ provided Wil stopsTor the §RpphPEiies said SopL Bfvhting a continued
pivoting movement efi2b:the grippirg catohesrts wienttbe holdiaghpositoh has been reaghgd. Once

the gripping,catehes 18 have.taken, ip the, holding.ppsition, a synchronousdipward movement of the

cables 14, 15is mitiated!-l until the inwardly directed end of the gripping catches comes into contact with
the bicthe 1Si5RtHe SRYRTIC cR/SIERS: AMGrHE SR Ypvird HRcvement Bf tik Eafles 14, 15 leads to
a supporting:foree beingexered onthe bitobe l3gomaceaunioftheelastinityrpfisaid cablgs: and said

force relieves the (hin ek partion. L. p fhis.stuglion dhe pearing Gables. 14 substanfialy serve as

the bearing (l:eslbleeéeig%tsewhlc% the weight of the single crystal is partially transferred L?Ly means of the

ﬁDpSintheQEéEQﬁﬁ@lﬂﬁj@GéﬁﬂfﬁéfaSt@n@d tc twe cables (Bearing cable 14
auxiliary cable 15) and with the cable application points being
15 situated con the gripping catches on both sides of the axis of
the bearing. The pivoting movement of the gripping catches is
triggered by a relative vertical movement of the cables 14, 15.
When the supperting device is in the unloaded state, the
auxiliary cables 15 can be used to pivet the gripping catches
20 outward or inward by means of a movement reliative to the

bearing cables 14,

The supporting ring 16 is provided with stops for the gripping
catches, said stops preventing a continued pivoting movement of

25 the gripping catches 18 when the helding position has been
reached. Once the gripping catches 18 have taken up the holding
position, a synchronous upward movement of the cables 14, 15 is
initiated until the inwardly directed end of the gripping
catches comes into contact with the bicone 13 of the single

36  crystal 5. A further slight upward movement of the cables 14,
15 leads to a supporting force being exerted on the bicone 13
on account of the elasticity of sald cables, and said force
relieves the thin neck peortion 11. Ir this situation, the
bearing cables 14 substantially serve as the bearing cables to

35  which the weight of the single crystal is partially transferred

by means of the stops in the supporting ring 16 and the



7 ings of the gripping catches. The cable drum 7 for winding the pulling cable 6 and its stroke drive 9
as well as the cable drums 21 for winding the bearing 5 cables 14 and the auxiliary cables 15 and their
stroke drive 8 are mounted on a common horizontal platform 19 (Fig.4). The platform 19 is set in
‘rotation about the axis of the pulling cable 6 by the rotation drive 10. The drives 8 and 9 are therefore
capable of driving the vertical movement of the W pulling cable 6 and the synchronous vertical
movement of the cables 14, 15 of the supporting deVice independently of one another. Since the relief
of the thin neck portion 11 is intended to be initiated in a controlled manner after the gripping catches
18 have made contact with the bicone 13 of the 15 single crystal 5, it is possible to insert above the
cable drum®72 pirgiiide folldrs 2 2Bevér WhickH @ cables 6, 14, 15 run and the bearings of which
are each connected to load cells so that electronic signals relating to the loading due to the weight of

the individug| cables are available at any. time. 20, In or o ensyre that all the caples 6,,14..15 each
run perpen(ﬁ%ﬁa{r:%%e §Ui‘8té rbllé?srzg?%zlﬁl?s g va t%%éﬁg for t%é cable drums tosbe moeunted on
their drive sREftE22% 28ssudh-that $héy: 8af el GisPrated lateray ald R Bppropifateeaditisted when the
cables gre waund oniandHawernd: 2k iThe moveineriofiibe nableh24 r15 i eelation tooneé another

in order 10 PGl 1S g, catshes G dioe aelieyed DY 1A Ihead $226 NP sqpprate drive and
one separaté cabie dram and alsoa guide roller for each bearing cable 14 and each
platform 19 is set in roctation about the axis of the pulling

cable 6 by the rotation drive 10. The drives 8 and 9 are
therefore capable of driving the vertical movement of the

10 pulling cable 6 and the synchronous vertical movement of the
cables 14, 15 of the supporting device independently of one
another. Since the relief of the thin neck portion 11 is
intended to be initiated in a controlled manner after the
gripping catches 18 have made ccntact with the bicone 13 of the

15 single crystal 5, it is possible to insert above the cable
drums 7, 21 guide rollers 24, 25 over which the cables ¢, 14,
15 run and the bearings of which are each connected to load
cells so that electronic signals relating to the loading due to
the weight of the individual cables are available at any time.

20 In order to ensure that all the cables 6, 14, 15 each run
perpendicular to the guide rollers 24, 25, it is advantageous
for the cable drums to be mounted on thelr drive shafts 22, 23
such that they can be displaced laterally and, 1f appropriate,

adijusted when the cables are wound con and unwound.

et
P

The movement of the cables 14, 15 in relation tTo one ancther in
orger to pivet the gripping catches could be achieved by using
in each case one separate drive and one separate cable drum and
also a guide roller for each bearing cable 14 and each

30  auxiliary cable 15. EHowever, it is particularly advantageous 1O
use in each case one common cable drum 21 for a pair of cables
14, 15 which are fastened to the same gripping catch. This
ensures a complietely synchronous vertical movement of the two
cables 14, 15 as the associated cable drum 21 rotates. The

35  relative movement for pivoting the gripping catch is triggered

by a small auxiliary roller 27 being introduced into the cable



30 auxiliary cable 15. however, it is particularly advantageous to use in each case one common cable
drum 21 for a pair of cables 14, 15 which are fastened to the same gripping catch. This ensures a
completely synchronous vertical movement of the two cables 14, 15 as the associated cable drum 21
rotates. The 15 relative movement for pivoting the gripping catch is triggered by a small auxiliary roller
27 being introduced into the cable S path of the auxiliary cable 15 and thereby lengthening said cable
path (Fig.5). In the case of a loaded supporting syst&m with completely inwardly pivoted gripping
catches I8 in contact with the bicone 13, the small auxiliary rollers 27 are removed 5 from the cable
path of the auxiliary cables 15 completely and therefore also do not disrupt the weight measurement
for determirfti§ thé SuppBriHyforde BY thé BUBportintPdeVics iS4 6 R5E IS Partitutarly
advantageoydsiodisesaiconman slrivershafh23 faeall tife sablezgrams:2bpwhicinimeansithat the

completely synchronous vertical run of all th 14, 15 and grippi tches; ¢can.he effected
using a singxfé%crrllvg%%zﬁggg% d d%‘\q/é)rs%%}ftt 2 sé’%:%,étgéeiiﬁggﬁit%%gﬁgepen&ent drive 9 of the

cable drum 7w up theullinty cabié 6TFHe eftire: protels f asferfing®h 1658 /5T the
pulling gable 64 thedbearig-cables l4:ofithe supporting devicelean tierefore neteditralted by

controlling tQ% driggs Saagq 9 focr1 . 22,23 taking intg account the wejght signals 20 from

S £ A th%ggv§l hgafg,
the weighing of the guide follers 34, . A'third drive shaft 2 may use a relatively weak and simple
drive to triggts tREmRBVEMeREBf B BRMBN Al T8II6% S Mmt6 1R abie Fati®orthe auxiliary cables
15 if the supperting device is in the unloaded state (Fig.5). The auxiliary cables 15 are thereby 25
moved upward by a defined distance relative to the bearing cables 14 and this leads to the gripping

catches pivoting outward. In this waiting position of the gripping catches 17, .
16 It is alsc particularly advantageous to use a common drive

shaft 22 for all the cable drums 21, which means that the
completely synchronous vertical run of all the cables 14, 15
and gripping catches can be effected using a single drive 8. A
second drive shaft 22 serves, together with the independent

15 drive 9 of the cable drum 7, to wind up the pulling cable 6.
The entire process of transferring the load from the pulling
cable 6 to the bearing cables 14 of the supporting device can
therefore be controlled by controlling the drives 8 and ¢ for
the drive shafts 22, 23 taking into account the weight signals

20 from the weighing of the guide rollers 24, 25. A third drive
shaft 26 may use a relatively weak and simple drive to trigger
the movement of the small auxiliary rollers 27 intc the cable
path of the auxiliary cables 15 if the supporting device is in
the unloaded state (Fig.5). The auxiliary cables 15 are thereby

25  moved upward by a defined distance relative to the bearing
cables 14 and this leads to the gripping catches pivoting
outward. In this waiting position of the gripping catches 17,
it is pessible for the supporting device to be moved into a
position of rest by means of a synchronous upward movement of

30 all the cables 14, 15.



it is possible for the supporting device to be moved into a position of rest by means of a synchronous
upward movement of 30all the cables 14, 15. 9 Patent claims: 1. A device for pulling from a melt a
single crystal having a widened portion between an upper and a lower neck portion, said 5 device
comprising a pulling device for pulling the single crystal and having a cable drum for winding a pulling
cable; and a supporting device for relieving the upper neck portion of the weight of the single crystal,
said supporting device comprising a supporting ring having an opening and having gripping catches
which are fastened on the supporting ring such that fhey are 15 opposite one another and can be
pivoted about the axis of a bearing, wherein the gripping catches can execute a reversible pivoting
movement from a waiting_position into a holding position, in which they extend into the opening and

under the wRREHRRH GBS0

1. A device for pulling from & melt a single crystal having a
widened portion between an upper and a lower neck peorticn, said

5 device comprising

a pulling device for pulling the single crystal and having a

cable drum for winding a pulling cable; and

10 a supporting device for relieving the upper neck portion of the

welght of the single crystal, said supporting cdevice comprising

a supporting ring having an opening and having gripping catches
which are fastened on the supporting ring such that they are

15 opposite one another and can be pivoted about the axis of a
bearing, wherein the gripping catches can execute a reversible
pivoting movement from a waiting position into a holding
position, in which they extend into the opening and under the

widened portion;

cable drums for winding bearing cables and auxiliary cables
which are fastened on the gripping catches on both sides of the

axis of the bearing of the gripping catches; and

25  auxiliary rollers for changing the cable path of the auxiliary
cables, as a result ¢f which the pivoting movement of the

gripping catches is brought about.

2. The device as claimed in claim 1, characterized by a

30 platform which rotates about the axis of the pulling cable and
on which are mounted the cable drum for winding the pulling
cable, the cable drums for winding the bearing cables and the

auxiliary cables, and the auxiliary rollers.

35 3. The device as claimed in claim 1 or claim 2, characterized

by & common cable drum for winding bearing cables and auxiliary



cable drums for winding bearing cables and auxiliary cables which are fastened on the gripping
catches on both sides of the axis of the bearing of the gripping catches; and 25 auxiliary rollers for
changing the cable path of the auxiliary cables, as a result of which the pivoting movement of the
gripping catches is brought about. 2. The device as claimed in claim 1, characterized by a 30 platform
which rotates about the axis of the pulling cable and on which are mounted the cable drum for winding
the pulling cable, the cable drums for winding the bééring cables and the auxiliary cables, and the
auxiliary rollers. 10 cables which are fastened on the same gripping catch. 4. The device as claimed
in one of claims 1 to 3, characterized by a common drive of the cable drums for winding the bearing 5
cables and taasgilighji chbkese 5 % processfor pufintpd Single BRSE Usiig A device as claimed in
one of claims 1 to 4.

4. The device as claimed in one of claims 1 to 3, characterized
by a common drive of the cable drums for winding the bearing

5 cables and the zuxiliary cables.

5. A process for pulling & single crystal using a device as

claimed in one of claims 1 to 4.



