MULTI - FORVAT SPI NDLE TRANSPORT DEVI CE FOR TRANSPORTI NG
AND COCLI NG FLAT SUBSTRATES Descri ption: The invention
relates to a nulti-format spindle transport device for
transporting and cooling flat substrates, in
particul ar optically readable data carriers such as,
for exanple, CD, CD-R, CD single, DVD, DVD single as
well as different formats of optically readabl e

busi ness cards according to the preanble of claim1.
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production line. After exiting the injection nolding
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and possi bl e additional cooling neasures. For exanpl e,
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machine and placed into the multi-format spindle transport device. During
transport through the multi-format spindie transport device, the blank cools down
as a result of radiation and possible additional cooling measures. For example, a
fan may be provided to produce a laminar air flow upon the surface of the blanks.
When removed from the multi-format spindle transport device, the blank should

have a process temperature of about 22 °C.

Known spindle transport devices using spindles to transport blanks along a
cooling zone include three spindles disposed in symmetric and parallel
relationship and each having a thread turn and a particular thread undercut
width. Such a spindie transport device is disclosed, for example, in EP 1 100 080
A2. Disadvantageous is here however that a change of production, for example

from CD to DVD or from CD to DVD single requires modification of the present



fromCD to DVD or fromCD to DVD single requires

nodi fi cation of the present 1 spindle transport device

or replacenent with another transport device to receive

bl anks of different thickness or different dianeter. DE

100 28 399 discloses a spindle transport device which

is able to process CD blanks as well as DVD bl anks,

wi t hout requiring any nodification, and includes four
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f V

sehf e TERE ot deioe T heplBrn Hih A trafelrudlice Bhbcsive
blankst afudifferentthickness or differentidiaméléP cards known from JP

2002170286 A or with dianeters deviating from

standardi zed dianeters for CDs and DVDs or their

i1 |

D 188 B5305 8iktlostS o SARIBYSRRORTIENE wAtn s B RhiBogss oD
blaxrkstbewﬂlij as OVD blarde| dfuhaumdcn.uimfgoamgatncmmdaﬁba and includes

trans devi,ce which can be sui ted to essentially
fous $pig 5 mpernmmmgtncaﬁégq Age erethep fergiransnoshifePrand

‘ﬁb'ﬁ‘&dl&%‘é’s Wwall 88\ hAg rsfn@[eﬁl AkE- saving reasons

ecause a greatest possible“nunber of substrates can be

stored in small space. Th| s object is attained by a
| t mat dl rt d h th
iRyt BP0 ooy icur el Pt Sl e G0 SRarBRie. QYP cards

ke frORITBRt 3062 F70986 A it ﬂlth | dlambfers lﬂbvi%ltﬁ‘l'g”ﬁomTEl%ndardlzed
essenti al advantage of the present inventidn is the

diameters fori €h)s andiheDs on their- sioglea caspotriv bmspm&d&awever by a
de eto it. alppst,all data carrier formats.
s"l\ﬂfﬁ??%ﬁ‘??%ﬁeﬂﬁep '?)fy&?uml on to another format thus
no | onger requires an exchange of the spindle

transport device. As a result, the multi-format spindle
The ivepinn isibasedtondhe obiacy te previde anwuliiosnat spindle transport

defieihiah 'cad baPRlited38 Ie“?,sentlally all data carrier formats.

Keeping the spindle transport principle is advantageous for space-saving
reasons because a greatest possible number of substrates can be stored in small

space.

This object is attained by a multi-format spindle transport device having the
features of claim 1. Advantageous configurations and developments are set forth

in the sub-claims.

The essential advantage of the present invention is the flexibility of the
multi-format spindle transport device to suit almost all data carrier formats.
Modification of the production to another format thus no longer requires an
exchange of the spindle transport device. As a result, the multi-format spindle

transport device according to the invention is universally applicable.




2 As the spindle holder is so constructed as to all ow
variation of the relative spatial arrangenent of the
four spindles disposed in parallel relationship, it is
possible to conformthe nulti-format spindle transport
devi ce according to the invention to substrates of
nost different outer contour. This is in particular of
interest in connection with the production of
optically readabl e busi ness cards which oftentines
metric confi
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supporteg Advantageously, two spindles are respectively combined to a pair in

fixed spaced-apart relationship and adjustably supported relative to the other

pair. Of course, it is also possible to individually position all spindles.

It has been shown especially advantageous to configure the device according to
the invention such that both spindle pairs can be disposed symmetrically to a

vertical symmetry plane of the spindle holder.

Preferably, the spindle holder includes at least one front plate and a back plate
as well as spindie carriers for support of respectively two spindles. Front and

back plates can be securely arranged on a base plate.

According to a particularly advantageous embodiment, each spindle carrier is
made of two parts, having a forward part and a rearward part. Ball bearings are




According to a particul arly advant ageous enbodi nent,
each spindle carrier is nade of two parts, having a
forward part and a rearward part. Ball bearings are 3
preferably provided for support of the spindles. The
spindle carriers are sw ngably supported about at | east
one longitudinal axis 1in parallel relationship to the
| ongi tudi nal spindle axis, preferably however about

two such axes. Part of the spindle holder may include
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arms upon the front and back plates of the spindle holder.

Advantageously, means are provided for securing the spindle carrier in the
position in which the just processed substrates are in engagement with all four
spindles. In this way, the device can be adjusted firmly to the desired substrate

format.

The spindle carriers can be secured by clamping sleeves, for example, which are
arranged about shafts attached in coaxial relationship to the pivot axes. In
cooperation with appropriate bracing means like screws, the shafts are braced
securely by the clamping sleeves with the front and back plates of the spindle
holder and the pivot arms. Markings may be applied on the spindle holder, the
spindle carriers and the pivot arms to simplify the relative position for certain




cooperation with appropriate bracing nmeans |ike screws,
the shafts are braced securely by the clanping sl eeves
with the front and back plates of the spindle holder
and the pivot arms. Markings may be applied on the
spindl e holder, the spindle carriers and the pivot
arns to sinplify the relative position for certain 4
frequently processed substrate formats. It is of
advantage to select a respective mrror symetrica
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inside this pivot arm A third toothed belt driven by
toothed belt pulleys are preferably configured in coaxial relationship to the pivot
axes of the spindle carrier and the pivot arm. According to one embodiment, the
toothed belt pulleys are supported directly on both shafts which are attached
along the pivot axes. The second toothed belt runs preferably along the
respective forward pivot arm on which the spindle carrier is supported; it may,
however, also be fitted inside this pivot arm. A third toothed belt driven by the

shaft of the servomotor propels both second toothed belt pulleys.

During transport of circular substrates with the multi-format spindle transport
device according to the invention, the substrates rotate about their own rotation
axis. This rotation movement is caused by friction to which the substrates are
exposed as a result of their placement on the thread root of the rotating spindles.
In case of circular substrates, the rotation movement ensures an even cooling

and less edge stress.




shaft of the servonotor propels both second toothed
belt pulleys. During transport of circular substrates
with the multi-format spindle transport device
according to the invention, the substrates rotate about
their own rotation axis. This rotation novenment is
caused by friction to which the substrates are exposed
as a result of their placenment on the thread root of
the rotating spindles. In case of circular substrates,
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represent the pivot axes of the spindle carriers about
the pivot arns. According to a preferred enbodi nent,
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provision of two strips is desired which extend upon the length of the spindles
along the shafts which represent the pivot axes of the spindle carriers about the
pivot arms. According to a preferred embodiment, the strips are so configured as
to enclose the shafts. A clamping mechanism is used to adjust the strips in such
a manner as to slightly lift the substrates from the spindle base while the

substrates maintain engagement with the threaded spindle turns.

It may, however, also be sufficient to lift the substrates on only one side. In this

case, a strip is attached only on this side.

According to a particular advantageous configuration of the invention, the
spindles are provided with at least two thread turns of different width so that
substrates with at least two different thicknesses can be transported by the
spindle transport device according to the invention, such as, e.g., CDs and
DVDs.




a manner as to slightly lift the substrates fromthe
spi ndl e base while the substrates nmaintain engagenent
with the threaded spindle turns. It may, however, also
be sufficient to lift the substrates on only one side.
In this case, a strip is attached only on this side.
According to a particul ar advantageous configuration of
the invention, the spindles are provided with at | east
two thread turns of different wdth so that substrates
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accord| ng to the invention. Munted on a base plate 30
are a supporting attachnment plate 40 and a front plate
Fig24 i || ushowsdwoajtedwmtivd @mbodiments/f lancanti-otation mechanism.
corresponding to the front plate is not shown. The
foll owi ng description of the spindle transport device
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plate corresponding to the front plate is not shown.

The following description of the spindle transport device according to the
invention is made in detail only in relation to the right side. The description is
however applicable in analog manner for corresponding parts on the left side for

which primed reference characters are used.

Secured to the attachment plate 40 is a servomotor 20, with a pivot arm 22 being
supported on the lower end of the attachment plate for pivoting about a shaft 15.
The shaft 15 connects the front plate 42 and the attachment plate 40 of the
spindle transport device with the back plate. The pivot arm includes a forward
pivot arm 22 and an unillustrated rearward pivot arm which is supported on the
back plate for pivoting about the shaft 15 and extends parallel to the forward
pivot arm 22. Both these pivot arms are connected at their other end by a further

shaft 11 via which a spindle carrier 4 is swingably supported on the pivot arms.




whi ch prinmed reference characters are used. Secured to
the attachnment plate 40 is a servonotor 20, with a
pivot arm 22 being supported on the |ower end of the
attachnment plate for pivoting about a shaft 15. The
shaft 15 connects the front plate 42 and the attachnent
plate 40 of the spindle transport device with the back
plate. The pivot armincludes a forward pivot arm 22
and an unillustrated rearward pivot armwhich is

supported on the  back plate for pivoting about the )
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novenent about the shaft 15 is stabilized and the

pi vot angle of the pivot arns is restricted to a
reasonabl e degree. The spindle carrier 4 as well as the
pi vot arm 22 are nmade, of two parts and include a
forward part, visible in Fig. 1, and a rearward part,
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4. This first toothed belt pulley 10 runs on the shaft 11 about which also the pivot
movemént of the spindle carrier 4 relative to the pivot arm 22 takes place. The
first toothed belt pulley 10 interacts via a further toothed belt 12 with a second
toothed belt pulley 14, The second toothed belt pulley runs on the shaft 15,
representing at the same time the pivot axis for the pivot movements of the pivot
arm 4, and is connected by a further toothed pulley 16 with the toothed belt
pulley 18 propelled by the shaft of the servomoter 20. This toothed belt 16 drives
both spindle pairs 1, 2; 1', Z° of the spindle transport device according to the

invention in synchronism.

In order to secure during operation the pasition of the spindle pairs 1, 2; 1', 2'
with respect to the just processed substrate format, unillustrated clamping

sleeves are provided about the shafts 11, 15. These clamping sleeves extend

along the entire length of the shafts 11, 15 between the forward and rearward




novenent of the spindle carrier 4 relative to the pivot
arm 22 takes place. The first toothed belt pulley 10
interacts via a further toothed belt 12 with a second
toothed belt pulley 14. The second toot hed belt .pulley
runs on the shaft 15, representing at the sanme tine
the pivot axis for ‘the pivot novenents of -the pivot
arm4, and is connected by a further toothed pulley 16
with the toothed belt pulley 18 propelled by the shaft
of the servonotor 20. This toothed belt 16 drives both
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evenly in all thread turns upon the thread root. Thus, as the spindles rotate the
substrate also rotates during operation about its rotation axis as a result of
friction between the substrate and the spindle base, and cools down in an
especially uniform manner.,

Figs. 2 and 3 show.schematic illustratiors though a spindle transport ‘device
according to the invention, with two different formats of non-circular substrates
being received in the thread turns of the spindles 1, 2. Corresponding parts are
again labeled with primed reference characters. In order to suit the device to
other formats and to ensure that the substrate are in engagement with the thread
turns of all spindies, the pivot arms 22 are adjusted steeper than shown in Fig. 1
and the spindle carriers 4 are laterally pivoted to a greater degree.



22' and spindle carriers 4, 4 in symetry to a

vertical length plane of the spindle transport device

according to the invention is visible. The circular

substrate rests evenly in all thread turns upon the

thread root. Thus, as the spindles rotate the

substrate al so rotates during operation about its

rotation axis as a result of friction between the

substrate and the spindle base, and cools down in an

wheh Qﬁnax%ll'é({léi'néﬂ;ﬁ%rt Fbe fnvoﬁ/e e?e 304 ri?h Clﬁ’éts fHeC ORidtfates

rations t oug a spl n ansport -aevi Ce

araqmshdd nup perpendicutardotthe rtranspbh dirsotion falses eelsulf of et forced
f, non- C|rcular supstrate bei ng received in

roftipRRoYRIPRAL B %@agﬁﬂ%é%\écq cagseqgy (f @@Mh@?‘?@eﬂaﬁ‘{@tr ate
arif BreRORidE of e BS gl’t\!st he%ﬁe’%@v%@%ﬁ{ 6N S %ﬁg‘a%{e?ner{trimth

order to suit the device to ormat S an
allespindiest aad mby @jtdamegeﬂ aree preveah dhige thenproviigibn tdfean anti-

rolgipiic naghebBandy ouSn et B 41 5. S 2 Ga0hea paHafafaton

méednishSTHe @.frfp bbPAcs! the RhyftAd abeutawarcﬁ’cihsrspﬁﬁ% §§rne9s 4,
Waen non-circul ar substrates are involved, thére is the

4 are Rwingablyt supported: ard extends alqngsthe entire leagtieatithelspindles 1,

2. & e SRE 2. 20 % KB alig 55 SHIR A ot B SRR 1n e
préserﬁtdrﬂﬁbdimbhﬁﬁtﬁe stis 24 dla a AoEk 25\ rERSIsipA24 Rfsd Qﬁjusted that
spindles, i.e. are noved out of the even engagene

thwsuhstrm re§t§ fidltlee noge 2 Shdyringetraesnasyalong the spindles 1, 2 and
magﬁs.ﬁ sl}gfelﬁl? |ff{$%‘grgﬂ_nqggcggugc[i? fi%%{z pf 1k %hg;g@ﬁg@ﬁ@tbsﬂ »gtﬁge still

engaghrgrtheIthreﬁbeunsrdfmheaﬁndmezx the shaft 11, about which
the spindle carriers 4, 4' are sw ngably supported,
and extends along the entire Iength of the spindles 1,

F|§ eﬂgsﬂ\g%' flh%l‘ié&We%ﬁRﬁﬁqgﬁr\zéleﬁ%tlggly‘rﬂaﬁaﬁ@%%r‘iés;%rclzag‘ds in
er@éganh withsthe2Spindiee oft thepspitrdie dranspart] destiesl atbarding teethe
|n\f lotgLﬁh&hé%%fsargg|£${ggtl\5]eoeaena%lOn of tl'1g gn{i-rrgtg r? rrﬁec‘i‘mnlsgn The
known strip 24 was further equipped with an additional rail 26 which again
extends along the entire length of the spindles and provides a contact surface for
the substrates. As a result, substantially rectangular substrate formats may also
be processed having narrow sides of arcuate configuration. As shown here, it is
indeed sufficient to provide only one anti-rotation mechanism on one side of the
spindle transport device. However, the side should be selected in relation to the

spindle rotation direction, as indicated by the arrow in Fig.3.

Fig. 4 shows a detailed view of two possible configurations of a strip 24 acting as
anti-rotation mechanism and secured by a clamping mechanism. The advantage
of a securement through clamping resides in the possibility of a rapid installation

to a spindle transport device according to the invention, when the operation is
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thus is slightly lifted fromthe spindle base of the
subj acent spindle 2, while still engaging the thread
turns of the spindle 2. Fig. 3 shows a further
conventional format of optically readabl e business
cards in engagenent with the spindles of the spindle
transport device according to the invention, which
uses an alternative variation of the anti-rotation
mechani sm The known strip 24 was further equipped

ot o B s es” B, oA, D AL RS car
fopeatsact surface for the substrates. As a result,

substantially rectangul ar substrate formats may al so
be processed having narrow sides of arcuate

GBS 35 Ry BrodEul diBERatel Is Feinotdlf 85 %a Htlddif e§fFhction

provi'de i-ro i On rrec ani sm on one

devfcet lfer expimpid @ pivat spor 48 deitt @lppéb%\frera, nidi¢ ofi ake injection
shoul d be selected in relation to spi ndl e rotation

meidingcmaghineaand paces: fé@!“b@/‘OPH@thmeoﬁP'ﬂﬁ'eFﬂlﬁe@s pf ¢he apindle
trﬁ@@?ﬁ %\ggé aéc%@o‘f’dlﬁ e Q M@e fb?,SIa@ r d 98¢ @hé O&bhcBhned

s anti-ro at i on c ani sm and
subetrameetuldtyness cTrmmplnglemmmemby Bapositioned agth thefassistance

Of G5 PASTTGTD PENSATIOh e SeAIONG 20 Eheh 8 TRBTRIIBRT Asrspictive
sp?rﬁﬁé’ 'Eﬁ?bﬁ?s bfe Féhihécf‘ftﬁ%b Utn "tﬁ& "3ubSPateng tRd H@B??lﬁn&‘éosutlon

changed tromcircular su at es to substanti a
Ag soomrasulthe subsﬁrateshas:aeen depasited, the sepr@nmtoloao drives the

oES AT on 2t g B el P 55, Bl iy BRBrapism, and the

d@bbmfsubéﬁmealsﬂ‘ﬁaﬁsﬁérté’d‘ dléhgf(iﬁé Qﬂansﬁ@hdpélﬁ REH n@ further
d placed fromatop into t spi ndl e threads of the

subgtram @owd hadiepositebthe espmteﬂ afenbaltasl inha poaiien in (Whl%h;the

SBPHRE B8l GRS Myl b8 ko 50 g Pt

hagfreacied tHe @d sf tieotrafspdrtigathetheossiy ooty zorisssmpeai and the
manner that the respective
substrate is removed by a further known extraction device from the spindle

transport device for subsequent processing.

In order to suit the spindle transport device to a different substrate format, the
locking means on the shafts 15, 15" and 11, 11’, respectively, are loosened, the
pivot arms 22, 22’ and the spindle carriers 4, 4’ are pivoted into the new desired
positions and again tightened. The new position is characterized preferably by a
mirror-symmetric alignment of the pivot arms 22, 22' and spindle carriers 4, 4.
The substrates must be in engagement with all spindles, and the anti-rotation
mechanism for non-circular substrate formats must be additionally adjusted such
that the substrates are prevented from resting on the thread roots of the
subjacent spindles 2, 2'. To facilitate the adjustment of the pivot arm position and

spindle carrier position for typical substrate formats, position markings may be
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spindle threads are readied for receiving the substrate
in the depositing position. As soon as the substrate
has been deposited, the servonotor 20 drives the
spindles 1, 1', 2, 2' via the toothed belts 16, 12,

12', 8, 8 in synchronism and the deposited substrate
is transported along the transport path. Wen a further
substrate shoul d be deposited, the spindles are halted
in a position in which the substrate can be placed

prAY ot R SSRRE nhideF. el sHibdia SR04, 7 af elP 35" e pivor
arfgraowpt or 20 is stopped and the substrate is renoved

by a further known extraction device fromthe spindle
transport device for subsequent processing. In order to

A3l P e A0SR o S5 Bluktndhy ol B Winspor evie
is ﬂrEelyamdeéélbleJﬁlom atqsfm%adi@g y, are |oosened, the pivot
arnms 22, 22' and the spindle carriers 4, 4' are pivoted
into the new desired positions and again tightened.
Thg“‘fqmoﬁffgrﬂ?ﬁ' %?nﬂ&e' ?raﬁgﬁé C&&rdetzﬁagc&fdﬂog[ertébih% %eﬁﬂgn allows
traasport mfnﬂﬂtesmdmtnaltesr sf 4arying oufﬁnecmhdmrs raride soolirgg abt¢he same

ment with al | n and the anti-rotation
tio SENPENG 4 Ay RubsFBlR Brmmatssi easdy P RalZecn st be
additionally adjusted such that the substrates are
prevented fromresting on the thread roots of the
subj acent spindles 2, 2' To facilitate the adjustnent
of the pivot arm position and spindle carrier position
for typical substrate formats, position markings may be
11 provided on the spindle holder, the spindle carriers
4, 4' as well as the pivot arnms 22, 22'. Assurance
nmust be made however for each adjustnent that the
transport device is freely accessible fromatop for
| oadi ng. The multi-format spindle transport device
according to the invention allows
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transport of flat substrates of varying outer contours
and cooling at the sane tine. Conformng to new
substrate formats can easily be realized. 12 List of
Ref erence Characters 1, 1', 2, 2° 4,4 5, 5, 6, 6

8, 8 10, 10" 11, 11" 12, 12" 14, 14" 15, 15" 16
18. 20 22, 22" 24, 14" 26 28, 28 30 40 44, 44",
46, 46' 45,45 48

List of Reference Characters

1,1,2, 2 spindle

44’ spindle carrier
55,6,6 toothed belt pulleys

8 8 toothed belt

10, 10’ first toothed belt pulley
11, 11° shaft

12,12 toothed belt

14,14 second toothed belt pulley
15, 15° shaft

16 toothed belt

18. motor toothed belt puliey
20 servomotor

22,22 pivot arm

24, 14 strip

26 strip

28, 28’ knurled screw

30 base plate

40 front plate

44, 44', 46, 46’ oblong holes

45, 45’ pin

48 pivot arm

13




spindle spindle carrier toothed belt pulleys toothed
belt first toothed belt pulley shaft toothed belt
second toot hed belt pulley shaft toothed belt notor
toothed belt pulley servonotor pivot arm strip strip
knurl ed screw base plate front plate oblong hol es
pin pivot arm13 Cains: 1 Miulti-format spindle
transport device for transporting and cooling flat
substrates, in particular optically readabl e data

Clﬁﬁﬁé'i ers, conprising four

1.  Multi-format spindle transport device for transporting and cooling flat
substrates, in particular optically readable data carriers, comprising four
spindles (1, 1', 2, 2’) disposed in a spindle holder in parallel relationship, as
well as drive means for rotating the spindles,
characterized in that
the spindle holder is so constructed as to allow adjustment of the relative
spatial arrangement of the spindies (1, 1', 2, 2') relative to one another such
that substrates of varying formats can be brought into engagement with all

four spindles (1, 1°, 2, 2') at a same time.

2. Multi-format spindle transport device according to claim 1,
characterized in that
at least one spindle in the spindle holder is received detachably, adjustably

and securably relative to the other spindles (1, 1, 2, 2').

3. Multi-format spindle transport device according to claim 1 or 2,
characterized in that
two spindies (1, 2) respectively are arranged in pairs at a fixed distance
relative to one another and adjustably supported relative to the other
spindles (1°, 2').

4. Multi-format spindle transport device according to claim 1 to 3,
characterized in that
the two spindle pairs (1, 2; 1', 2') can be arranged in symmetry relative to a
vertical plane of the spindle holder.
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spindles (1, 1', 2, 2') disposed in a spindle holder in
parallel relationship, as well as drive neans for
rotating the spindles, characterized in that the
spindl e holder is so constructed as to all ow adj ust nent
of the relative spatial arrangenent of the spindles
(1, 11', 2, 2') relative to one another such that
substrates of varying fornmats can be brought into
engagenent with all four spindles (1, 11", 2, 2') at a

5. S Y RitkfofRa in ltH BBH 'inc% dcr’n foarﬂél 'ittoqev' ce
% ranp L

accordl ng ar ac at at | east

on@ha&actedteﬂ Irnthtahe spi ndI e hol der is recel ved

det achabl adjus ably _and securably relative to the

otW@rsPﬂq'%bP UdPS a ontplate and %/Ez‘{*i plP??r- mat spi ndl e

transport devi ce accordl ng to claim1l or

characterized in that two spindles (1, 2) respect ively
6. arMulir—ioamgtesblhdleptaeinspoatdeaicbiaoedrdikhgstoaniam 1teBative to

anot her ‘g dj ust abl y supported relative to the
actepized)| ? 4. Multi-format spindle

t ré\flﬁtﬂ’leréarl‘i’&‘é'(ﬁ €4 ?‘a‘Fé)blqivf&dt%léﬁ PdrPﬁ ﬂar‘l of the splndtg holder and

characterized in that the two spind pairs (1,

2' In whioh beo spindlegdd, 2ni’sgiata sb}pmedtres@ethehf vertl cal
pl ane of the spindle holder. 14 5. Miulti-format spindle
transport device according to claim1 to 4,

7.ChRtuFfoRinbE SsintIe tidisboktitRvivel atdbriimplodslainm Bcl udes a
front plate and a back plate. 6. M ti-format spi ndl e

t r eharpeterizedin Wet according to claim1 to 5,
the spindle carriers (4, 4') are made of two parts and each including a

forward part (4, 4') and a rearward part.

8. Multi-format spindle transport device according to claim 6 or 7,
characterized in that
the spindle carriers (4, 4') are swingably supported about at least one length

axis in paralle! relationship to the longitudinal spindle axis.

9. Multi-format spindie transport device according to claim 8,
characterized in that
the spindle carriers (4, 4') are swingably supported about two different length
axes.

10. Multi-format spindle transport device according to claim 9,
characterized in that
pivot arms (22, 22') are provided on which the spindle carriers (4, 4’) are
respectively supported for rotation about a first axis and which are swingably

configured about a second axis.
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characterized in that spindle carriers (4, 4') are
provi ded which formpart of the spindle holder and in
which two spindles (1, 2; 1'; 2') are supported
respectively. 7. Multi-format spindle transport device
according to claim6, characterized in that the
spindle carriers (4, 4') are nade of two parts and each
including a forward part (4, 4') and a rearward part.
8. Multi-format spindle transport device according to

| g or.7.. ,characterized in that the spjndle,
1o el e oinale BP0 deiiin stellfo d e Sk cilims 810,
onghadrafetibed axthati N parallel relationship to the
| ongi tudi nal spindle axis. 9. Milti-format spindle

t r shafisotit!, d&vil de 1a0are direjded asipivahaxxes fehbothcspindle gairs (1,

suppbr ¢ bands3i aeaft Al ie Pot b o4 Saldeg3T 21 2)
Mul ti-format spindle transport device according to

claim9, characterized in that pivot arns (22, '22%

123 MuBi-iormat apipdledransportidevigs angoeding ta pre of éme claims Gte11,
re YA : orted for rotation about a first axis
anﬁ&gﬁ%gﬁg@vpngabl y configured about a second
aximgand $orlseculihg the §pindletcasiersdd ed’y arnpavideddevi ce
according to one of the clains 8 to 10, characterized
in that shafts (11, 15; 11', 15') are provided as pivot

12XERI- ' ' ( ag o elaf yoand ext end
% R Q3P S (e oRYevbeldhcording fo plaitn 1277, °1.
2' gharacterized in that
the spindle carriers (4, 4') are locked by clamping sleeves which are
securable on the shafts (11, 15; 11°, 15’) and braceable against the front and

back plates of the spindle holder.

14. Multi-format spindle transport device according to one of the claims 1 to 13,
characterized in that
a servomotor is provided to rotatably drive the spindles (1, 2; 1', 2').

15. Multi-format spindle transport device according to one of the claims 1 to 14,
characterized in that
toothed belts are provided for driving the spindles {1, 2; 1', 2').

16. Multi-format spindle transport device according to claim 15,
characterized in that
each spindle carrier (4, 4’) has attached thereon a first toothed belt pulley
(10, 10’) which is in engagement via a toothed belt (8, 8') with the two
spindle pairs (1, 2; 1°, 2°), respectively.
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12. Multi-format spindle transport device according to
one of the clainms 6 to 11, characterized in that neans
for securing the spindle carriers (4, 4') are provided.
13. Multi-format spindle transport device according to
claim 12, characterized in that the spindle carriers
(4, 4') are | ocked by clanping sleeves which are
securabl e on the shafts (11, 15; 11', 15') and
braceabl e agai nst the front and back pl ates of the

t nsport
@gyﬁgie i%g'g]gg g@ﬁdleltfan%%hd v %Wlilﬁ{rﬁ 1§ P
chdiﬁﬂtt&ﬂté@ﬁﬂhﬁtthat a servormtor |s prow ded to
rotatably drive the spind|es (

I\/lﬁ’ SECORA tRathed pal rulley 41 plt: 'scr@ﬁpe@wsbfcwpamg ¥ia veieh the
r

ot othé BRI oiby;(Ro. 1672 Belfspfitle cmictth, 4935 fven by
2 neats of tdathed beltsfl2, 4@7)ndl e transport device
according to claim15, characterized in that each
spindle carrier (4, 4') has attached thereon a first
toothed belt pulley (10, 10') which is in engagenent
via a toothed belt (8, 8 ) with the two spindle pairs

18( 1Muu‘r-f01mat spindlerteanspottideyiog. acrordinng tavainy -16@ndat7,
pi ndI ranﬁpﬁ]r{ devi ce according to claim 16,
%!?aa{é QF'FQ% A't hat a second toothed belt pul l ey (14,

14fhb rofatibAEXeSdf Wee Tirsk BAY isdeshd toathdy Isélt blmeeysf(uosm’ 14, 14’)
toothed belt pulley (10, 10') of each spindl’e carrier

( 4areseqch §n grgaxiah riejationshinstaopne aft hedpivet taxes 10f, thep spindle
carriers (4, 4').

19. Multi-format spindle transport device according to one of the claims 16 to 18,
characterized in that
a further toothed belt (16) is provided via which the servomotor (20) drives
both second toothed belt pulleys {14, 14’).

20. Multi-format spindle transport device according to one of the claims 1 to 19,
characterized in that
an anti-rotation mechanism is provided for preventing a rotation of non-

circular substrates.
21. Muiti-format spindie transport device according to claim 20,

characterized in that
the anti=rotation mechanism acts substantially from below on the substrates.
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18. Multi-format spindle transport device according to
claim 16 and 17, <characterized in that the rotation
axes of the first and second toothed belt pulleys (10,
10'; 14, 14') are each in coaxial relationship to one
of the pivot axes of the spindle carriers (4, 4'). 19.
Mul ti-format spindle transport device according to one
of the clains 16 to 18, <characterized in that a
further toothed belt (16) is provided via which the

225 MY iz S g bR EBRle IS EmBTeimseaq or 21

dem&gc@ﬁﬁ%thto one of the clainms 1 to 19,
characterized in that an anti-rotati on nechanismis

prtm anfitratatiorp machanismy includesaat leasbene siip (24)cwhigh extends

2cEBERy siche; i st B B sARIPELF, 112 3, F rich the

angmbgt@t@g fegfh mechani sm acts substantially from bel ow
on the substrates. 17 22. Milti-format spindle
transport device according to one of the clains 20 or

2 InuERR AP Ll Do RicklS Rl bk 92, mochant sm

ncl east on ext ends

sudﬁraotbnaédlmmlatmg the | engt h of the spi ndI es (1, 1',
substrates, rest.

I\/uPtt'Paﬂcﬁ'}?a?"'ﬁé?%%‘dﬂs%ﬁ@%wta CRIVPg fﬁﬁmfﬂg to

claim?22, characterized in that at |east one strip
(24) is adj ust abl e by a cl anpi ng nechani sm
24. Multi-format spindle transport device according to one of the claims 22 or 23,

characterized in that
the at least one strip (24) is attached on one of the shafts (11, 11’) on which
the spindle carriers {4, 4’) are supported.

25. Multi-format spindle transport device according to one of the claims 22 to 24,
characterized in that

only one strip (24) is provided on one side of the spindle holder.

26. Multi-format spindle transport device according to one of the preceding
claims,
characterized in that
the spindles (1, 1°, 2, 2') have each at least two thread turns with differently

wide thread undercuts to be able to receive substrates of different thickness.
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24. Multi-format spindle transport device according to
one of the clainms 22 or 23, <characterized in that the
at |l east one strip (24) is attached on one of the
shafts (11, 11') on which the spindle carriers (4, 4")
are supported. 25. Multi-format spindle transport
devi ce according to one of the clains 22 to 24,
characterized in that only one strip (24) is provided
on one side of the spindle holder. 26. Multi-format

l.ndl e transport device according to one of the
preceding clains, characterized in that the spindles
(2, 1, 2, 2') have each at least two thread turns with

dlfferentl wi de t hread undercuts to be able to
Thectnuegton LﬁgthaKOeg rawltiiormnalty spindle Hransped devige Jsdlransperting

a Eh&dllﬂéq’[&t (?gl\glsﬁ'gfeggﬁ??ér‘ﬁcﬁlamla{d chiRerBihat FE']'aﬂq:&r:\.ePPtu'ially read.

ranspor ransporting and Coo0
Treusticeatemprises fourtspindles (1dat,£2, &Y thabame adnalhgemm peraliet in a

optica read,, The devi ce conpri ses, four i ndl es
spiicle %ELJ@\/raPParF’d@S MRans, fofl falating,the” SRipdies| LOWEVEE subsiates
witH hd g RciBRAS olitel chbRiodF bP@ith RdiariefdH that déiRNBY $fom thehstandard

strates wth non-circular outer contour or wt
cannahbe dranspattedawi atspindle dranshert devicgaotithis dypeot T solve this

orhR85 60 Sl BRI oS P b S B b Vot R
arfeMieiviiint &5t ihe §?iﬁhle% (/wayft hat2'} ve reRtigh i tbeoR@adriother can be
arrang ement of he spindles in relation to one anot her

achistetheso thet subsigates shdifferestfosmets 6an be angeged simultaneously
bJéi QSSESQ? ?ngag?d si nul taneously by all four
S _ » & &)
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