1 DESCRIPTION WORKPIECE CARRIER DEVICE Technical field
The invention relates to a workpiece carrier device according to the
preamble of claim 1. Such devices are used for the processing of
workpieces, especially in vacuum appliances, and in particular for coating
said workpieces. Prior art A workpiece Carrier device of the generic type

is known from, for exampleD EP & JéSRl B\I.i,n ihaé Ggse. the base

frame is rotatable about a main axle, and is driven by an electric motor.
For the purpose of driving the rotary frames of the workpiece carriers that

are di%&ﬁ&%@ﬂ“@m&‘ﬁﬁfsﬂ%ﬁ main axle, said workpiece carriers

are each provided with a toothed wheel which engages with a torsionally
rigid ring gear which coaxially surrounds the main axle. The workpiece
holderscgatapls ogptadson the workpiece carriers are rotated in a
similar manner, in that in each case a toothed wheel on the workpiece
holder engages with a ring gear which coaxially surrounds the driving

axle andaviichis teesignally rigid in relation to-thehase; frame. Jhis
known workpiece carrier device is of a relatively complex structure. The

toothed wWheelCand' Ang geard teqdife S1art8 dmourttstispaed lawf iy used

affectthe coating of the,werkpireesinarddndesiable; manper. Meoreovear
they are subject to high temperatures and also to the materials used for

ﬂﬂ?&&ﬁ%gﬁﬁg(ﬁ?ﬁbﬁﬁwﬁﬁg&%fqﬁﬁgcgﬁqééﬁpfing sald workpieces.

Prior art

A workpiece carrier device of the generic type is known
from, for example, EP 1 153 155 Al. In that case, the base
frame is rotatable about a main axle, and is driven by an
electric motor. For the purpose of driving the rotary
frames of the workpiece carriers that are distributed
equidistantly around the main axle, said workpiece carriers
are each provided with a toothed wheel which engages with a
torsionally rigid ring gear which coaxially surrounds the
main axle. The workpiece holders rotatably mounted on the
workpiece carriers are rotated in a similar manner, in that
in each case a toothed wheel on the workpiece holder engages
with a ring gear which coaxially surrounds the driving axle
and which is torsionally rigid in relation to the base

frame.

This known workpiece carrier device is of a relatively
complex structure. The toothed wheels and ring gears
require a large amount of space, and may affect the coating
of the workpieces in an undesirable manner. Moreover, they
are subject to high temperatures and also to the materials

used for the processing of the workpieces. This can result



in malfunctions, particularly obstruction of the rotary motions. Because of
the given dimensions, the transmission ratios are selectable only within
certain limits, which may force undesirably rapid rotation of the workpiece
holders. This may possibly be controlled by means of intermediate
transmissions, but the latter further comﬁiicate the structure and increase
the space requirement and, moreovey, increase the.friction and the risk of
O Tyt s B 6 Work e Lt ethoes ek
by D198 0382t& Ak ¢he fotatien of thenwdrkpiecei bokders fseffeciedbyssion
drivers which are anchaored to the base, frame and engage.temporarily .
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whiche isiosigallyrdisddvantagebusyiertsecand Eart irmpaie theoqeality hoftHer's .
?“r?flép' %S}Sz&%B%E‘ﬁ!ﬂg/“@@”c%‘ﬁ%%tg!@l%%%?'r}%gr% Plyrality,of MLy tiR
ayers Is being applied. Presentation of the invention The invention is
basedvh Ire object bidistlosinged tearkpiecehearriecddide; afthe he
generic type, whichiis of &, simple strugsture, andjaliables This ghieckisreover,
achieved by the features in the characterizing portion of claim 1. The
afvamages heRiefed ByitRe invehtibhars Hvdt, Mt paRfdufarCthidiiivention
allows a workpiece carrier device of the generic type, having two, or

referably three, rotational axes, to be constructed in a very simple and
Eﬁa&%l%a\ﬁﬁﬁ?n%éﬂ“?h@%ri@@%fwm%d@cé%lﬁé?srcéjﬁ‘fﬁét%%y be
easiy s disppsedthat dtedaes notaffect the, Procassingef the the workpiece
workpieces. Conversely, said drive can be easily protected against being

SOBEEE D the Sahfe Thffterices Hs'theorkpictls aha ey theteby © the
damwagedafBeand engage temporarily with said workpiece

ch may

holders. 1In this case, the rotation is intermittent, which
is usually disadvantageous per se and can impair the quality
of the workpieces, especially when a coating consisting of a

plurality of very thin layers is being applied.

Presentation of the invention

The invention is based on the object of disclosing a
workpiece carrier device, of the generic type, which is of a
simple structure, and reliable. This object is achieved by

the features in the characterizing portion of claim 1.

The advantages achieved by the invention are that, in
particular, the invention allows a workpiece carrier device
of the generic type, having two, or preferably three,
rotational axes, to be constructed in a very simple and
space-saving manner. The drive of the workpiece holders can
thereby be easily so disposed that it does not affect the
processing of the workpieces. Conversely, said drive can be
easily protected against being subject to the same

influences as the workpieces and being thereby damaged. The



3 angular velocity of the workpiece holders can be adjusted over a wide
range using relatively simple means. Brief description of the drawings The
invention is explained more fully in the following with reference to figures
which represent merely exemplary embodiments, and wherein: Fig. 1
shows, in schematic form, an axial section through a workpiece carrier
device of the invention, according to a first embodiment, Fig. 2 shows. a
A i Y0 S g, 5 Ennie 2105 Fets O (8 Hn Becotin g e
Fige 4 showisién partiad sectiony arpdréion of the wiorkpiece<arrier device
of the invention, according to the first embodiment, Fig. 5 shows a portion
of a workpiece holder of the workpiece carrier device of the invention,
accordiniefthddpardmbédiment, kihecdhawsngworkpiece holder
according to a modified embodiment, Fig. 7 shows a transmission part of
the workpiece carrier device of the invention, according to the first

Ehthotiifient 4OFigt 8 showsra teslview f divadxilidry geue sepbfgieing with

workpiece carrier deviceof the inventian, aceording.to-the firssb o1 ary
embodiment, Fig. 9 shows a section along IX-IX in Fig. 8 through the

alkifidr e Set 2Kl wherein:

Fig. 1 shows, in schematic form, an axial section through
a workpiece carrier device of the invention,

according to a first embodiment,

Fig. 2 shows a detail from Fig. 1,

Fig. 3 shows a top view of the detail according to
Fig. 2,

Fig. 4 shows, in partial section, a portion of the

workpiece carrier device of the invention,

according to the first embodiment,

Fig. 5 shows a portion of a workpiece holder of the
workpiece carrier device of the invention,

according to the first embodiment,

Fig. 6 shows a workpiece holder according to a modified

embodiment,

Fig. 7 shows a transmission part of the workpiece carrier
device of the invention, according to the first

embodiment,



Fig. 10 shows, in schematic form, an axial section through a workpiece
carrier device of the invention, according to a second embodiment. Ways
of realizing the invention According to a first embodiment of a workpiece
carrier device (Fig. 1) of the invention, there is disposed on a stationary
base frame 1 a workpiece carrier 2 (see Also Fig. 4), having a rotary

ame %which S mountegl on the basef frame 1 sp,as to be rotatabl £ th
about verticalsé‘rﬁl‘?]ﬁo’g axle 4 a‘ﬁﬁ?gt fhie I%\rllve?%ﬁé, carrigs Onits Exteriora <
ring gear 5 (natrepreseateckbintEigrd dwith edhichfthene engages aon,
toothed Whe_eézcdrg}/ﬁri\nbg a mator, 6. 'Iihres rcotgwar?{y%esnig, r_ealized as a
closed housing which is pprommateﬁy rotatlonaﬁy symmetrical about the
driving axle 4 and has central tubular portions 8 between which are

located, along,{he driving axle 4, sugeessiveprejectiong.;eachconsitied o
by an annular bottom part 9, a likewise annular cover 10 and an outer

ring 11 that iss¢bhicbhiricyrelive téde taddar portions 8, said outer ring

11 being joined to the outer edge of the bottom part 9, so as to constitute

a single piece with the latter, and projecting somewhat over the outer

Bdge of the c6Ver 0. The rofAIyTramMe 3icaiffles, Bh éachidf sfgtion through

projections, a; giRup.H2 ebworiece-holdets: 13, respectively,distibuied 5
at the same level and in a uniform manner over a circle surrounding the
driving axle 42E3ER WotkpiEe hoftfer 13s SrEeaahEaBout a holder axis
that is parallel to the driving axle 4, and comprises (see also Fig. 5) a

base 1#5 ﬂhlg}%'Srggiﬁiegi%%t%\{véthﬂx 3 é)rrlgjleggon of the rotary

According to a first embodiment of a workpiece carrier
device (Fig. 1) of the invention, there is disposed on a
stationary base frame 1 a workpiece carrier 2 (see also Fig.
4), having a rotary frame 3 which is mounted on the base
frame 1 so as to be rotatable about vertical driving axle 4
and, at the lower end, carries on its exterior a ring gear 5
(not represented in Fig. 4) with which there engages a
toothed wheel 7 driven by a motor 6. The rotary frame 3 1is
realized as a closed housing which is approximately
rotationally symmetrical about the driving axle 4 and has
central tubular portions 8 between which are located, along
the driving axle 4, successive projections, each constituted
by an annular bottom part 9, a likewise annular cover 10 and
an outer ring 11 that is concentric relative to the tubular
portions 8, said outer ring 11 being joined to the outer
edge of the bottom part 9, so as to constitute a single
piece with the latter, and projecting somewhat over the

outer edge of the cover 10.

The rotary frame 3 carries, on each of said projections, a

group 12 of workpiece holders 13, respectively distributed



frame 3, and a mount 15 for securing a workpiece 16, said mount 15
being fitted onto an axle pin 17 which is brought through the cover 10 with
the base 14. The base 14 furthermore comprises a bearing pin 18 having
a downwardly facing conical tip, the axis of which, as in the case of the
axle pin 17, is coincident with the holder-axis and is rotatably mounted in
the bottom part 9, where the tip_engages.in a corresponding recess. Th

B S oy e S L7 oI ) hed by s Ga ks
miermoedidtengortibe comprising a gltiwing .pin A9aikthisb ik porcaltel ho, lnigat 13 is
a distance from, the holder axis. The. base 14 is a simple ge t part of
e inlat e e Al ek e R
dylindrical #edess? ppendt thentop] fite whicke threlworkpiece 16, eigbase 14,
{illing head, isdaserted. Accoding £g amadfied emhodiment(Fg.S), fhe, -
axle pin 17 and the bearing pin 18 are each thicker in relation to the

heijhe i&. theydare realizéd as cylinders cteiaxde pinver Kaehsg fhtédral said

yith,the roynt 15.and havigg aeydindrcal, fecess whieh 15.0pen alihs, o ugne

top, and the bearing pin 18 having on its underside a conical recess in

WP gHRré Teh gagés ok Shel plafpdseofMstnting; a Brresharding?

ProiectionRyoyide thechottom part; Thedriyingepin 19 j3,292I8 A Qwardly
distance from the holder axis. A driving part 20 (not represented in Fig. 4),
Whichie fotatabfetaboit thé ifiving'axle & itelation 36 the'rdtay fraffe,of the

semprises ashaft;zl whichds dealized; for example181as a sgdareRar; s
and which is located in the driving axle 4 and carries a driving disc 22 at
Hﬂ?@%@Fﬁﬁéé%ﬂ%ﬁQﬁg in the bottom part 9, where the tip

engages in a corresponding recess. The bearing pin 18 and
the axle pin 17 are respectively joined by a crank-type
intermediate portion comprising a driving pin 19 which is
parallel to, but at a distance from, the holder axis. The
base 14 is a simple bent part of substantially uniform
cross—-section. The fitted-on mount 15 has a cylindrical
recess, open at the top, into which the workpiece 16, e.g. a

milling head, is inserted.

According to a modified embodiment (Fig. 6), the axle pin 17
and the bearing pin 18 are each thicker in relation to the
height, i.e. they are realized as cylinders, the axle pin 17
being integral with the mount 15 and having a cylindrical
recess which is open at the top, and the bearing pin 18
having on its underside a conical recess in which there
engages, for the purpose of mounting, a corresponding
projection provided on the bottom part. The driving pin 19

is again at a distance from the holder axis.

A driving part 20 (not represented in Fig. 4), which is
rotatable about the driving axle 4 in relation to the rotary

frame, comprises a shaft 21 which is realized, for example,



groups 12. The driving disc 22 is aligned horizontally, i.e. it is located in a
plane normal to the shaft 21 to which it is connected in a torsionally rigid
manner. The driving axle 4 passes through said driving disc 22 (see also
Figs. 2, 3) at an anchorage point 23, the centre point, as an output point

24, of said driving disc 22 being at a distance of an eccentricity E from
said_anchorage point 23.. The distance of the driving pin 19 of each
RS oMo L3 PO (18 Eep Ve NS i Iedire maagty 2x1e 1

eortesponds:te the @ctentnigityl Es the latter viewedlas a lvedtoereviolvirfg the

in the horizontal c,]pglane normal to éfles Cdr'yy .%xle 4, with dyhﬁod]:rii/izngnggar y
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oups e dr aligne
%6 EgCh of the rnving dljé\éérb% IS connected, via a transmission part ,

to the driving pihscEd eftthergreup 12nef workpidce-holders 3 ocated om0

eir level, sai I rt 25 ' ircul tra iIng
D Whoas S0 ey bt dlocizs e disg?  he
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which there projects the driving, pine19,0f said yorkpigce holderd3, said- - 45
driving pin 19 being closely surrounded by the edge of said driving
apeftiier?6, Stehthatthe tRdnshdissiof part?Wisdh sach? ckse esnridctéd

i3 fotatable mannecr hut.ptherwise withe litte play, poth to, the-diving s ne 23.

part 20 and to the workpiece holders 13. If the base 14 of the workpiece
RoRlef 1358 reAlized dsiA Fig. 15, it CarPba thréatéd SRRy e43Mly 6 fife Nolder

drving apertice 26s3ad the,moupt da rsubsequentlyfitied op1 The s

transmission part 25, which is represented in schematic form only in Figs.

9°8I Ay Herealived 45 aTRStamped Y £ the latter viewed'as a

vector revolving in the horizontal plane normal to the

driving axle 4, with the driving part 20.

Each of the driving discs 22 is connected, via a
transmission part 25, to the driving pins 19 of the group 12
of workpiece holders 13 located on their level, said
transmission part 25 having a circular central coupling
cutout whose edge closely surrounds the driving disc 22, and
is also connected, for each workpiece holder 13, to a
driving aperture 26 through which there projects the driving
pin 19 of said workpiece holder 13, said driving pin 19
being closely surrounded by the edge of said driving
aperture 26, such that the transmission part 25 is in each
case connected in a rotatable manner, but otherwise with
little play, both to the driving part 20 and to the
workpiece holders 13. If the base 14 of the workpiece
holder 13 is realized as in Fig. 5, it can be threaded very
easily into the driving aperture 26, and the mount 15

subsequently fitted on.

The transmission part 25, which is represented in schematic

form only in Figs. 2, 3, may be realized as a flat stamped



7 part (see Fig. 7) having an inner ring 27, which surrounds the said
coupling cutout, and an outer ring 28, in which there are provided,
distributed over the circumference, in this case twenty driving apertures
26 for engagement with the same number of workpiece holders 13. The
inner ring 27 and the outer ring 28 are connected through radial spokes
Zgr\gh?hﬁin e exal;r}plﬁ, are weakened by radial sl%ts/ BO‘A%oliggg1 out from

e cen rSa ecouﬁﬁln'g cutouﬁ\{slu%ﬂ tﬁ‘élt tﬁréi} é:onrsqfiﬂ?{e prédetermme%lurrounds

breakirzg pointaawhichdoreak quthe evedntof anokstruction of Hneiof théich

Workpiece holders 13 .9f the respective group 12. The shalt 2115, ence, in
connected to the output 6f an auxmary gear set 31 which is attached o’
thelbaseframek8aid ¢eav sey 3drs réalized a¥a planetaryyeanset with

?ﬂgs's%m%’ J%@Miﬂgra Q§S%£’£%§§c§vhﬁ%i&e%£e%q ontq (0e;035€. +ing 27
rame 1, and a ring gear 33 mounted on said base plate 32 so as to be
fotdtabie abolitethe0kivingidxle 4e apdransuat gdarc 34, avlsibh ristoahestedkes 29

ima tersionally igid-mappet to theoytpuof, the auxiljary gear set3lang going

thereby to the shaft 21, and which is likewise mounted on the base plate

32 50fa0M Bé FokrasleabotP el didng ak R4 S&H Suntgel 34hisy
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axes that are parallel to the driving axle 4, and which engage both with
fecring §éar33 aRa Wit the°BuR gear 84°Fhé fifig ek B3t &plders 13

gutwardlyrejecting stegy-likg projection 36 which, upon rotation of the
rotary frame 3, strikes against the latter such that the ring gear 33, upon

further rotation of the rotary frame 3 in the same direction, is torsionally
tigigl iBHelation 10 sgidd@taiycted to the output of an auxiliary gear

set 31 which is attached to the base frame 1. Said gear set
31 is realized as a planetary gear set (Figs. 8, 9), having
a base plate 32, which is screwed onto the base frame 1, and
a ring gear 33 mounted on said base plate 32 so as to be
rotatable about the driving axle 4, and a sun gear 34, which
is connected in a torsionally rigid manner to the output of
the auxiliary gear set 31 and thereby to the shaft 21, and
which is likewise mounted on the base plate 32 so as to be
rotatable about the driving axle 4. Said sun gear 34 is
surrounded by three equal planetary gears 35, which are
rotatable about axes that are parallel to the driving axle
4, and which engage both with the ring gear 33 and with the
sun gear 34. The ring gear 33 has an outwardly projecting
stem—-like projection 36 which, upon rotation of the rotary
frame 3, strikes against the latter such that the ring gear
33, upon further rotation of the rotary frame 3 in the same
direction, is torsionally rigid in relation to said rotary
frame 3 and is rotated together with it. The projection 36
thus constitutes the drive of the auxiliary gear set 31.

The auxiliary gear set 31 is additionally closed by a cover



frame 3 and is rotated together with it. The projection 36 thus constitutes
the drive of the auxiliary gear set 31. The auxiliary gear set 31 is
additionally closed by a cover 8 plate which is screwed onto the base
plate 32 and which has a central aperture for the shaft 21. When the
rotary frame 3 is rotated about the driviné axle 4 by the motor 6, the

ojection 36 js driven concomitantl d the ring gear 33 of the auxiliar
BP BT Totitod S OmUBALY, SUth (LT dting Rartajg 1 ch as
sotated: abbubtherdrivirg axle 4;lkis $feirfg-ata greater angular velocity,
corresponding to the transmission ratio of the auxiliary gear set 31, which

ratio can be selected from a wide range. Each of the driving discs 22

Hitachédheccentically trthe shafts2k caasesithelrespedtive tansmissiorkle 4
Barta>.aching jp comhination with said driving ;dis¢; 2240 Peé%(ﬁ%%‘?litant ly

subjected to a circular motion having a radius corresponding to the length
ahthetécentrivity = 2 butwitRduttsaid fraRsmission patR54%ding fotatedrotated

concRianly, pwing fa-its epgagementwith the,drving pins 19 ofthe oy

workpiece holders 13 of the respective group 12. The driving pins 19 are

ahoert cohcorfiitanthsy frelMofion toFiRe BaihRfissiot paites; ahdangular

lkawise execeie a cispllan Mmefion, hawing:a radivg carespanding e ne
length of the eccentricity E, about the respective holder axes, resultir;tg in
AoHespBHdingI6tativh of the Wotkpie€e holiers 23 Pabaft Safd- axed rom @

T hedesignyef thedisstexemplay embodiment deseribed mays bednodified
in many respects without departure from the scope of the invention. Thus,

fHF 6F&ﬁﬁ&édEﬁquﬁ shaft 21 causes the respective

transmission part 25 acting in combination with said driving
disc 22 to be likewise subjected to a circular motion having
a radius corresponding to the length of the eccentricity E,
but without said transmission part 25 being rotated
concomitantly, owing to its engagement with the driving pins
19 of the workpiece holders 13 of the respective group 12.
The driving pins 19 are driven concomitantly by the motion
of the transmission part 25, and likewise execute a circular
motion, having a radius corresponding to the length of the
eccentricity E, about the respective holder axes, resulting
in a corresponding rotation of the workpiece holders 13

about said axes.

The design of the first exemplary embodiment described may
be modified in many respects without departure from the
scope of the invention. Thus, instead of driving discs for
connecting the shaft to the transmission part, it is also
possible to provide cranks, each of which is connected to
the shaft in a torsionally rigid manner and rotatably
connected to the respective transmission part; in
particular, the shaft may have crank-type outward bends,

similar to the workpiece holder according to Fig. 5. The



connecting the shaft to the transmission part, it is also possible to provide

cranks, each of which is connected to the shaft in a torsionally rigid

manner and rotatably connected to the respective transmission part; in

particular, the shaft may have crank-type outward bends, similar to the

workpiece holder according to Fig. 5. Thé 9 transmission part could also

be of adifieren: desian, ¢ d. siar-shaped, Whatis erudialis thatherete

an eccentric arlvﬁ%g part'which is rotatable abodt the rving axle,i.e.”a

dtiwing Parpleaving @hagccéntricrautpatlpaint athehichlite eagagesirotatabhntric
ith_the transmission part, while the transmission part likewise. enga .
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holder.v The nuambtertof worpiece dofders drivenwvigra trapsmidsiert partich it

DAYALY OV 8 s FaRgG.bul gach Jransyssion pad. should engage: .

with at least two, so that it cannot execute any uncontrolled motions. The

worksleces holdermaly alsd beldisposad aedifferdrit ididtancesifromathéikewise

drvingsaxle, endering possible,amore dense arangements 1ds.alses 1 ger .

possible for the workpiece holders of each second group to "be directed

dbRNWaRRS I SUch e Wy tRarther rieurts Poirtetowards thdsessfmassion
pexteloper areuR, andder the,gne or ather mgyptsdobe sprungysuchithat part

workpieces that are otherwise difficult to fix in position can in each case

paCtampRudsEtfeth Bloffer af8 SN piser Meunt The tonfdstis execute

betwegn-thedriving part @nddhe transmissien part mayralsebe dealizedi1 so be
by means of ball-bearings, as may the connection between the

trafismisstorf part ahHthE Workpidc@ iderst Bartictifarfythd drivirdy difis

obsaWEeing possible a more dense arrangement. It is also
possible for the workpiece holders of each second group to
be directed downwards in such a way that their mounts point
towards those of the next-lower group, and for the one or
other mounts to be sprung, such that workpieces that are
otherwise difficult to fix in position can in each case be

clamped between a lower and an upper mount.

The connection between the driving part and the transmission
part may also be realized by means of ball-bearings, as may
the connection between the transmission part and the
workpiece holders, particularly the driving pins of same.
The auxiliary gear set may be replaced by a separate drive,
or the driving part may also be anchored directly onto the
base frame, though the orientation of the workpieces while
revolving about the driving axle remains the same relative
to the base frame. Different, or additional, predetermined
breaking points may also be provided, e.g. at the connection
between the shaft on the one hand and each of the driving
discs or cranks on the other hand, or at each workpiece
holder or its connection to the transmission part. The

design of the rotary frame as a closed housing has the



The auxiliary gear set may be replaced by a separate drive, or the driving
part may also be anchored directly onto the base frame, though the
orientation of the workpieces while revolving about the driving axle
remains the same relative to the base frame. Different, or additional,
predetermined breaking points may alsbbe provided, e.g. at the

C nneqction bgtry\éecenigpe shaét on the ?}rée gand and each. of the drivin

als%%%r%?aenks on'the otﬁé? gr(f ,Sorta eacﬁlﬁ&rﬂgie%gcﬁg érsrgr ﬁ‘gglnSt the

tofiectionds the transmissiore parrkbe cdesigra obtheuotary fraime Bsta other

closed housing has the 1 vantage that it protects the driv
eteetiasi o oot i tactiic cemiduby U TSN
butother realiZationsaarg not tereby predhedetl. Hinallydl aa plovality ohe

lap,Iames maay Q%&isa)rofsg@romth&éoq@@g Jyheel ang dé%’l%ﬁb\éia‘mot or.

the latter, by a common motor. Fig. 10 shows a second embodiment of a
workpiece carrier device according to the invention. Here, a plurality of

Workpiege cauiers 2, cresponding tp: that degaribed g, connectiop withy o -
the first exemplary embodiment, are disposed around a main axle 38
ABYHRhieATRE HaBE fiame T Tan bE 1ottt by ATh6tor 89 ThEdhgty of

062153 eRgage With-g: sst@ti,or@aem%%wmsl 40. QWing theribed in
engagement of the rir&ear_s 5 with the toothed wheel 40, rotation of the
BASE FFAmMEN chlses daenoftiié reafRames e rotate absft thesposed

respestive dilving axie 4, while ts,workpiese €aKiels Zerevolvgabout ihe pe
main axle 38. The workpiece carriers 2 thus constitute, in a manner

kA&®A Per €, pIaEtary elémentd hichYévafadbout &AM YxieBg
and taketiwhieh etamentsnhindurm sevolee theyratatitthe engagement of the

ring gears 5 with the toothed wheel 40, rotation of the base
frame 1 causes each of the rotary frames 3 to be rotated
about the respective driving axle 4, while the workpiece
carriers 2 revolve about the main axle 38. The workpiece
carriers 2 thus constitute, in a manner known per se,
planetary elements which revolve about the main axle 38 and
about which elements, in turn, revolve the rotating
workpiece holders 13, as moon elements, a single drive
effecting all motions. In other respects, the functioning
of the workpiece carriers 2 corresponds exactly to that
described in connection with the first exemplary embodiment.
The variations in the design of the workpiece carriers from
the represented example that are stated there are also

possible in this case.
List of references
Base frame

Workpiece carrier

Rotary frame

s w N

Driving axle



workpiece holders 13, as moon elements, a single drive effecting all
motions. In other respects, the functioning of the workpiece carriers 2
corresponds exactly to that described in connection with the first
exemplary embodiment. The variations in the design of the workpiece
carriers from the represented example frlat are stated there are also
gossiblg.in this case. List of references 1 Base frame 2 Workpiece carrier
Rotz;lrylf?gm%ef1 f)riving axle 11 5 Ring gear 6 Motor 7 Toothed wheel 8
dubularpoction 9 Bottom part 10 Cover 11 Outer ring 12 Group 13
zlorkpifggtr}ci)elgderw%éel?lase 15 Mount 16 Workpiece 17 Axle pin 18

earing pin Driving pin 20 Driving part 21 Shaft
8 Tubular portion
9 Bottom part

10 Cover

11 Outer ring

12 Group

13 Workpiece holder
14 Base

15 Mount

16 Workpiece

17 Axle pin

18 Bearing pin

19 Driving pin

20 Driving part

21 Shaft

22 Driving disc

23 Anchorage point
24 Output point

25 Transmission part
26 Driving aperture
27 Inner ring

28 Outer ring

29 Spoke
30 Slot
31 Auxiliary gear set

32 Base plate

33 Ring gear

34 Sun gear

35 Planetary gear
36 Projection

37 Cover plate

38 Main axle



22 Driving disc 23 Anchorage point 24 Output point 25 Transmission part
26 Driving aperture 27 Inner ring 28 Outer ring 29 Spoke 30 Slot 31
Auxiliary gear set 32 Base plate 33 Ring gear 34 Sun gear 35 Planetary
gear 36 Projection 37 Cover plate 38 Main axle 12 39 Motor 40 Toothed
wheel 13 CLAIM S A workpiece carrief device having at least one
g@)rkpiﬁ%% 8arrier (2) which comprises a rotary frame (3), mounted on a
ase frame fl) SO as to be rotatable about a driving axle (4), and a driving
part (20pwhickd isdikewdise rotatable about the driving axle (4) in relation
to the rotary frame (3), as well as a plurality of workpiece holders (13)
which are at a distance from the driving axle (4) and are mounted on



the rotary frame (3) so as to be rotatable about holder axes that are
parallel to said driving axle (4), characterized in that, for the purpose of
rotating the workpiece holders (13) in relation to the rotary frame (3) of
those workpiece holders (13), there is provided at least one rigid
transmission part (25) which engages r%?’atably with, on the one hand, the
driving part (20) at an output poin#( 4)A/viy'ctﬂdissat a distance of an
eccentricity (E) from the driving axle (4), and, on the other hand, at least
two workpiece holders (13) each at a drive point at a distance of an equal

ccentrjcit from the_halder axjs. 2. The workpiece carrier devi
gécordll&ng‘}t{z)r(c%i%ﬁg%e cﬁ%farlcltgﬁzégc% i%ltﬁgt??%v rf%ngaept)azrit%g)gcgérﬁ%rises
a driving sty whictriscalighed perpendicwiary iretstive to dhe drivibgame

axle (4) and whose centrg paint, copsttpias the ouUtRUL RAIN(24), ANt 5t ap1 e

which is mounted at an anchorage point (23) located on the driving axle

(4), whitbotiae trarfsidigsiol part(@5) has accirtufardEcupling caedt whéese which
edge sugrounds fhedriving disg, (22). 14,3- The Werkpiece, carrier dexice;

according to either of claims 1 or 2, characterized in that each workpiece

holder ¥£3°¢oiRprises & Afiving toin Y19)t offouht) cross-seetibna®hith is

paralleptatheihalderaxis, apd pwbich engages with 3 correspanding at a
driving aperture (26) on the transmission part (25). 4. The workpiece

carrier device 4ot difg t& Afy Ghe'of elafis ¢ td 3) characidizeBanhad on

eaChWﬂH%W@@Qary frame (3) so as to be rotatable about holder
axes that are parallel to said driving axle (4),
characterized in that, for the purpose of rotating the
workpiece holders (13) in relation to the rotary frame
(3) of those workpiece holders (13), there is provided
at least one rigid transmission part (25) which engages
rotatably with, on the one hand, the driving part (20)
at an output point (24) which is at a distance of an
eccentricity (E) from the driving axle (4), and, on the
other hand, at least two workpiece holders (13) each at
a drive point at a distance of an equal eccentricity

(E) from the holder axis.

2. The workpiece carrier device according to claim 1,
characterized in that the driving part (20) comprises a
driving disc (22) which is aligned perpendicularly
relative to the driving axle (4) and whose centre point
constitutes the output point (24), and which is mounted
at an anchorage point (23) located on the driving axle
(4), whilst the transmission part (25) has a circular
coupling cutout whose edge surrounds the driving disc

(22) .



holder (13) has a base (14), at which the drive point is located, with an
axle pin (17) mounted on the rotary frame (3) so as to be rotatable about
the holder axis, and has a mount (15), which is mounted on the axle pin
(17), for securing the workpiece (16). 5. The workpiece carrier device
according to claims 3 and 4, characterizéd in that the base (14) of each

orkpiece hold rél3 comprises a bearing pin (18) which is mounted on
o R ) 25 s 18 be: Frattle Shoct InEOKIE) ondo, Sharart ©F
intermediatenpotticrrbent cchaardstiasrakkdinithetthatineragfla wraripiece

which connects t earing pin (18) to the.axle pin (17) rg%inclu es the
riing B3 (18, £ The MORBLES Cner o et ohl g S0 o 5F LFc
claims drorss,chacacternzedvinithat the otary flane t@) iwedlizédlas aaxis and

closed housing.which syrtoupgs the. driving,part 20) and 3eh, sperryure
2 e

transmission part and also the portion of t ase (14) of each of the
workpiééé hollers (E3) tat aviieh teldrvecpaint is2 focated, whilst the axle

pin (17) of said workpiece holders (13) is brought outwards through the
housing. 15 7. The workpiece carrier device according to any one of
8laims P 6 CHaPd@ERzetPINthat AW kpicteC eaftier 42 - Comprisedig ©f

group (2) phworkpigce holdess {d8rwhicharefisppaedat the $ame icce

level around the drivin% axle (4), as well as a transmission part (25)

which 8Rdaties Wit il Wotkpiete Hidldets (13)75f the igroupte2yi sl ThePoint
workpieee cawrier agcorgingitaanyane ofeldims 3) mounted on the rotary

frame (3) so as to be rotatable about the holder axis,
and has a mount (15), which is mounted on the axle pin

(17), for securing the workpiece (16).

5. The workpiece carrier device according to claims 3 and
4, characterized in that the base (14) of each
workpiece holder (13) comprises a bearing pin (18)
which is mounted on the rotary frame (3) so as to be
rotatable about the holder axis, and an intermediate
portion bent outwards laterally in the manner of a
crank, which connects the bearing pin (18) to the axle

pin (17) and includes the driving pin (19).

6. The workpiece carrier device according to either of
claims 4 or 5, characterized in that the rotary frame
(3) is realized as a closed housing which surrounds the
driving part (20) and each transmission part (25), and
also the portion of the base (14) of each of the
workpiece holders (13) at which the drive point is
located, whilst the axle pin (17) of said workpiece

holders (13) is brought outwards through the housing.



to 6 and claim 7, characterized in that the workpiece holders (13) of the
group (12) are distributed uniformly over a circle surrounding the driving
axle (4), and the transmission part (25) comprises a ring with driving
apertures (26) distributed in corresponding manner over the same. 9. The
workpiece carrier device according to eittver of claims 7 or 8,

harac rized in that the work |ece o rrler% comp OT%es a Elurah% of £
groups{.?ﬁ) of wgrkplecechof ers]il distibuted aff)ngrtﬁe dnvmg axle® ©
(4). 10cThe morkpiece carrcracvmieeaticoeding o Bhatonelsf glaimkg 1doe
9, characterlzed in g}at the dr|V| ing_part 8(20 |s O%Stlve y connected to

hold
the basé frame Q) In such way that pon?otatlo erota ?a?rﬁe craers

(3), it rotatesvih relation ¢o thespasesflame (L) at aprengldaraelecityawtdichhe
differs fom, %%05%'9 rotary framg(3). 11, Th dt"%%r#Bf&Cgs f‘é"r&e device 5

according to claim 10, chardcterized in that the driving part (2
connected ¢ agosiartalywigid: niahher & &R begsutlo? Lake aaxill ér%ﬂgeiaﬁf the
set (3 ]agg or ngn the base frame 16 (1), the drive of which said

auxiliary gear set (31) is connected to the rotary frame (3) in such a way
that it is concomitantly driven by the rotary motion of the latter. 12. The

workpiege cauiardevice aceprding to clapdil, chasagterized in that the ims 3

auxiliary gear set (31) is realized as a planetary gear set, with a ring gear

(33) to 6 and claim 7, characterized in that the workpiece
holders (13) of the group (12) are distributed
uniformly over a circle surrounding the driving axle
(4), and the transmission part (25) comprises a ring

with driving apertures (26) distributed in

corresponding manner over the same.

9. The workpiece carrier device according to either of
claims 7 or 8, characterized in that the workpiece
carrier (2) comprises a plurality of groups (12) of
workpiece holders (13) distributed along the driving
axle (4).

10. The workpiece carrier device according to any one of
claims 1 to 9, characterized in that the driving part
(20) is operatively connected to the base frame (1) in
such a way that, upon rotation of the rotary frame (3),
it rotates in relation to the base frame (1) at an
angular velocity which differs from that of said rotary

frame (3).

11. The workpiece carrier device according to claim 10,
characterized in that the driving part (20) is
connected in a torsionally rigid manner to an output of

an auxiliary gear set (31) anchored on the base frame



connected to the drive, a sun gear (34) which is connected to the output
and coaxially surrounded by the ring gear (33), and with at least one
planetary gear (35) which engages with the ring gear (33) and with the
sun gear (34). 13. The workpiece carrier device according to any one of
claims 10 to 12, characterized in that it &c?mprises a plurality of workpiece

carriers (2) whose driving axles (4) are parallel to a.main axle (38) ahou .
which 315 baggl(?ragﬁ:el&% iS %(e)tg a%?zl. 1 ﬁ%eavl\}éirk%)%eac]éyca?relégfr dés’vel%e b 1) 1is
accordingntoeclaiml 180 chhracterizedyinfthatthe (@orkpiecewanriers@y that it

surround the, main, e (38), anc b fofay fiame
r wﬁlch e¥1

3% of eachcworkpi 6
. ar motion "o e
carrlerj(f) carries aring ge gages with'a gtatlonary toot ecjn

wheel {40) twhich is coaxial with the main axle (38).

12. The workpiece carrier device according to claim 11,
characterized in that the auxiliary gear set (31) 1is
realized as a planetary gear set, with a ring gear (33)
connected to the drive, a sun gear (34) which is
connected to the output and coaxially surrounded by the
ring gear (33), and with at least one planetary gear
(35) which engages with the ring gear (33) and with the

sun gear (34).

13. The workpiece carrier device according to any one of
claims 10 to 12, characterized in that it comprises a
plurality of workpiece carriers (2) whose driving axles
(4) are parallel to a main axle (38) about which the

base frame (1) 1s rotatable.

14. The workpiece carrier device according to claim 13,
characterized in that the workpiece carriers (2)
surround the main axle (38), and the rotary frame (3)
of each workpiece carrier (2) carries a ring gear (5)
which engages with a stationary toothed wheel (40)

which is coaxial with the main axle (38).



