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1 DESCRI PTI1I ON WORKPIECE CARRI ER DEVI CE
Technical field The invention relates to a workpi ece
carrier device 5 according to the preanble of claiml.
Such devices are used for the processing of
wor kpi eces, especially in vaéduum appliances, and in
particular for coating said workpieces. Prior art A
wor kpi ece carri er (Pe\ﬁrgc% R the? dener? dtype is known
10 from for exanple, EP 1 153 155 Al. In that case,
the base frame is rotatable about a main axle, and is
dr i VEIRHRAESE CHREEER OEVHET . For t he purpose of
driving the rotary franes of the workpiece carriers
that are distributed equidistantly around the main
ax| Gecdaiiccadofligilece carriers 15 are each provided
with a toothed wheel which engages with a torsionally
rigid ring gear which coaxially surrounds the nmain
TraxX | iveHte omrdeniaees hel dend metiatablas ownt egdhon.d he
wor kpi ece carriers are rotated in a simlar manner, in
AqGeRA1ing teadhec e atlsotted Wtigell .on Sumh Warwipieteare used
I i i e [.C x| al
T B TR B g R e D B0 My
applgicthders,r elrat iion daor ttilee: lzas €€ o f rcarar i nthissa ikhaWwsirkpieces.
wor kpi ece carrier device is of a relatively conplex
structure. The toothed wheels and ring gears 25
requidi®ra arar ge anount of space, and nmay affect the
coating of the workpieces in an undesirable manner.
Moreover, they are subject to high tenperatures and

A 8lsadie dhe mater %ﬂe%idésf%:% g:‘?{e e riecesgidng of the,

wor kpi eces. This can resu
from, for example, EP 1 153 155 Al. 1In that case, the base

frame 1s 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
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in mal functions, particularly obstruction of the
rotary notions. Because of the given dinensions, the
transm ssion ratios are selectable only within
certain limts, which may faorce undesirably rapid
rotation of the workpiece holders. 5 This may possibly
be control] ed by neans of internediate transm ssions,

i Re NGRS RA%HET LY | 22t e Hhlel Ot @ fick uf er @hATY

ndsease ddie, §RAGS: ragi 4 erenty AR, s L L0V transmission
i ncrease the friction and the risk of obstruction. In

ratheogasee ofeloet afle hMprkpilece cartder bovites wRich may

di scl osed b 198 03 278 A, the rotation of the

TR ph R e L e & G P b dr Ty at e DT i apgLers-

T hes e thd s 1818y Hasesrfi aEl @b engages tefpofesihydiate
with said workpiece holders. In this case, the

CRRRA ORI i ity nilte ettt Sthi B ther ysemplicate the

stdh fadyant A0e ot Rels S e 1Nt Cakk | PRaAL T rdhen duahd t YndPeover,

of the workpi eces, especially when a coating
ircorea st i e ofriact phurald tyhefr e yof s ayersomn s

bei ng applied. Presentation of the invention The

i nvention is based on the object of disclosing a
IMOTHepi et caff rdrey dievitee, waf ki hecgenerit Lot yieyiagds ch

is of a 20 sinple structure, and reliapble. This

AGHFRRIST P ettt by 2 thé Fedith ¢4 1976 Of the workpiece

h S ACHEY | 24 NG RO tdpMy0fv &l @1 doh The: adyaM A88Sto the
achi eved by the invention are that, in particular,
batre fraentdrnsh caldagss emorig lelce widily | sridiend ckpiefe

hd % e.”er#nc diRe . avi ng 4 W%tag{i referably three, 25,;p
rotational axes, t0 Ue constructed in a very sihple
isantuspac etissdwth tteywars pkhe < iared afard hienpi Kptle€equality

ol.ders can thereby be easily so disposed that |t |
Oflz]otéée Bt @S t ﬁ‘eﬁ’vpe;ﬁl&aels%i%erbfa tHe otk g geessting of a
pleversel s iyl dlive Han-der s aasidy et ecd ed

agai nst being subject to the same 30 influences as the
wor kpi eces and bei ng thereby damaged. The

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
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3 angul ar velocity of the workpiece hol ders can be
adjusted over a wide range using relatively sinple
nmeans. Brief description of the drawi ngs The invention
is explained nore fully in the followng with 5
reference to figures which répresent nerely exenplary
enbodi nents, and wherein: Fig. 1 shows, in schematic

anGHRT aft WG Y et wdrsuighce ahabiieps eean dog re@justed

Hevige, e thg dVEN PN o 1 ACCHL 1 ng; |

Oen‘oodi rrenet, 10(j Fi g. fpg&iweomitca € a%rﬁé)lr%rﬁ%%%' 1, Fig.
3 shows a top view of the detail according to Fig. 2,
Fig. Q i.n..parti ection,. a portion of the
wor I?ﬁrldiee?]é acggsrcrr'lll rﬂol &Vite BF° t%’%a"flrﬁ/%i{)ti on, 15
according to the first enbodinent, Fig. 5 shows a
}ggrlion of a workpiece holder of the workpiece

TS IR ¢8RI NSH dtiont vl ae dor dilty foltpeing with

rdfid&dn@medi MRAtne Futhi & Shays Mk é‘m

accor di ng téﬂgpnéﬁf€?€é§120 enﬁ%ﬁ%ﬁéﬁ%&géfégp shows a
eniratHgfng st .omnsamthegfe itrire wor kpi ece carrier device of

the invention, according to the first enbodinent, 4

Fig. 8 shows a top view of an auxiliary gear set of
Fitdhe wor kphees, canr isehetevtiice fofrnt,hein rRvERtl &dction through

accordin% to &he first enbodi ment, Fig. 9 shows a
section & 8RGPXEFR FATERGE SHSSUGH tHhe 1B vamGiarary

gear set acaB@lding 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. © 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,
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Fig. 10 shows, in schematic form an axial section
through a workpiece carrier device of the invention,
according to a second enbodi mrent. Ways of reali zing
the invention 10 According to a first enbodi nent of a
wor kpi ece carrier device (Fi4g. 1) of the invention,
there is disposed on a stationary base frane 1 a
Figr Kpi ecestoary icert o (wiesr adSaiFiguxid)arhayeary set of the
rotary framek3 whi ch is. mounted on J)fth‘gk}base frame 1
so as to "¢ Foratasie Hsout Vet TF &t It VithgF ikt @4 15
and, at thedrevelg e, tieardies: afnbd$imxteri or a ring
gear 5 (not represented in Fig. 4) with which there
engages a toothed wheel 7 driven by a notor 6. The
riPtaly framks3 d sedieald zehms BcCHosad PaYSi g phbehh the
is approximately rotationally symetrical™ about the
driving axixd 14 aamd desr 2 tcertnrdl tubul ar portions 8
bet ween which are |ocated, along the driving axle 4,
successi ve projections, each constituted by an
Fiannul@r boidwam dar tschenaatiketdse, annulara et déh afitrough
an outer ring.11 that is concentric relative to the
tubul ar pdHEHEE SHTTUtEVITHhP L1 Mei IRy % Hey
to the o2l RAGQ f dheRPtdIBPAdND, SO as to
constitute a single piece with the latter, and
proj ecti ng sonewhat over the outer edge of the cover
10. I 4 1f5Al ?tfgear-rr{@él o4, each of said
projections, a group 0 vvorif<p| ece hol ders 13,
respectively distributed 5 at the sane level and in a
uni f orm manner_.over a .circle  surrounding the drivin
RIS BRI ok SO HOTUER 1372 "o bhat SET & ABbLE L a
ddaldder (rd s hhatr ithdaraldedid®, theerdri ¥yidgs sdeddeon a
and conprises (see also Fig. 5) a base 14, 5 which is

sfagdgred Yoy Man nk & projeeteen efrfier rdt byge also Fig.

4), having a rotary frame 3 which is mountéd 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 is
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
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frame 3, and a nount 15 for securing a workpi ece 16,
said nount 15 being fitted onto an axle pin 17 which
is brought through the cover 10 with the base 14. The
base 14 furthernore conprises a bearing pin 18 having
a dowmmwardly 10 facing coni®al tip, the axis of
which, as in the case of the axle pin 17, is
atcoireicham el tdved hiol deruraxi srranthnrser roteat abl yircle
mount ed. i n .the bottom part 9 re the ti e S .
SHF QIS 1S 86N d§|3 g’ Pt e¥ste the W{}Zaa% N Idffﬁio 9 gﬂ%&% hel3 is
réed i dob s e respect iasely jreineds Bya Bs Crank-4 ypee 15
intermedi ate portion conprising a driving pin 19 which
A gvighratdeld 1 FRhUFOHIT ISR st @ ¥FTOM i hed hat derse 14,

XS -1 T MB cRARE el %-se‘mledg%- forPfor t
wsubstlasnti aCI [y uni for?ny clr 0Ss-sect | ojn. e folttte%le- on oY
framt3 1 5:rvhs eyt ndr ifcal semoeisyy openiatidede 1©p,said

i nt.o i.ch the .warkpiece 16, e.g. a m |l ing head
m nls\IgQr ed? cl\gtgtre g 1o & rﬁfﬁl% ifed’ éﬁ%am%%?l? li?’ffught
tHsoudre thd edidr T0 wanth tthe: heard ng pi mHS I epch

thicker in relation to the height, i.e. they are
PG F8 A TR IRRS & R 18 @301 i el Papeihg idreytardly
£ty themount: ;15 and havidhg @ gyldhdrical, ?t%él GRS of the

whi ch is open at the top, and the bearing pin
axjavimigy oY /i tis wrederssicienta woidrii ddle rhedelse iaxiwhiaohd is

t.her engages, , f.or .t he rpose of unting, .
rCDCJtoa‘recrag)sl on .‘%‘Scedp o} &t (%j?? Ucptg)é“vipci’lerat (25?1 i L%ottta}be?ntp]af’rt .
entayedy i Y quinrekdord mpaidtaals .a dirst ance ifdppihes and

hol der axis. 30 A driving part 20 (not represented in
the @x1p) Pikhildh are Hest V& Tab IR sk Rt iviGg ekt e/ R
it Rl AHRN Je thiRe T IRYY s AR q:0URIJ $65, & Shaftc?lis

which is realized, for exanpl'e, 6 as a square bar an
pagildieli $d.obatteati r e tdmios dgcaxl ¢ handicvaraiies a The
badé’eI \ﬁ|4nQLsd Ias%i%%l%t bte?l% lp%\i”%l o%f seu%csr?: a%ft itaq%y 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,
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groups 12. The driving disc 22 is aligned

horizontally, i.e. it is located in a plane nornmal to
the shaft 21 to 5 which it is connected in a

torsionally rigid manner. The driving axle 4 passes
through said driving disc 22qsee also Figs. 2, 3) at

an anchorage point 23, the centre point, as an output
apoh nEqZdye dbasaded dvh Vingi di 56c2Pebeingtht aridisyangee 4
of an eccentricjty E from said anchorage_point 23. 10
aRfhe A Bt &N ?ﬁlYgﬁecﬁ}%?n o pih i@eo¥e§%%ho§oﬁﬁﬁhe€§ the

ghohgerio 13 fromthei fespestiye hgl Qﬂ?ﬁéash&k'ﬁ%%%lly,
al ways corresponds to the eccentrici the latter

1v¢ eweld %ﬁ;%pcaﬁﬁﬂcﬂnr@v@l@m@gn®nm@hethothzoahafthéneo
wUELe 105 TG A ddng, axl e de s ShLD LNy gt ving part o

Each e driving discs Onnelt e vial
dfuvim@nﬁnussimm$ﬁﬁ$ ﬁﬁhomghthsldrdyiﬁgn@l@55&92@f EB@ also
group of workpiece carriers 13 |ocated on thelr

Figel 2 5%2. T M RRT 9 PPN B5 havi iy GeRFFEUPGENt, as
af St E@Rhe GoRld NBy, it aslt s Yoy ehgeqchosed ybék'ﬁ?%lﬁdé

the driving disc 22, and 20 is al S50 connect ed
dkﬁﬁﬁﬂ@ﬁn@ﬁnQﬂxﬁqﬂﬂmkﬁlQEiyt% bromrsvidgaaperrage peint 23.

r t.he r 0] ect he,drivin in 19 o
T%é;i Wor Kpi e(%fe %ddel? ‘%’o’ngcsél% g%lc\)/lf nef;;a%}l1 nﬁiﬁkpﬁgcﬁ holder
13:Imﬁﬂlycrsajrn'engﬁiﬂduknj Hdededgex0é Bhkewisé VaDgays
erture 26, such that the transm ssion gart 25 1s in
‘E%c??%lq,sas OGS Tt G ot Bt abfe hahher, vhared as a

vty Wese Witdy dd tdde i ayaobeth ggpaﬁ@engfmyi ngo péﬁé
20 and to the " workpiece holders 13. If the base 14 of

diifel vbrakpiece wWdllderhal 3gikviralpaed 28-in Fig. 5, it
can be threaded very easily into the driving aperture
26, and the nount 15 30 subsequently fitted on. The

Eacransimtdsd alripaintg 26, sahizh is a:camaastesmi,edvian a

t%f%g%ggéﬁ%hggrq?%Q!ytéjgﬂ drf%lng 3? S 19 ogléﬁgdgggup 12

of workpiece carriers 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 pibjects 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
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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

circunference, in this case twenty driving apertures

26 for engagenent with 5 the7sanme nunber of workpi ece

carriers 13. The inner ring 27 and the outer ring 28
parte cmmdtiad Hhriougng adi ainrs&plokleisrl(ﬁgﬂ mhiteigh | $1ut1h@unds

exanpl weake ed by Ja slots 30
o e P O o R B R T B el hich
tmtdﬁwtﬁwlem,erﬁmmrwl@@e@mm ScWd Gl reake, in
in the 10 event of an obstruction of one of the ,
thiot K S & Rt tderdr 3 N ARG HelP etk | M g apenrHei th
t P& dIn? hdrp LSO G d 2 dde: LM PUL s Of 3 an %'Mﬁéﬁ’ ring 27

gear set 31 which is attached to the base frane
ar@hltdiegemte;@trlr@l 4% ane&alcrczre@bca@eda tpfhlaneqlarlgﬁ@er—al fsmkes 29

(.Fi havi-ng 15 & ba e bl ate 32
" Ewe e) )%ampbl ge Frane 1 %A 14 He egro%% 30 going
o ®UHE(d tQﬂa S:ﬁdrd:]:l%als&:cmpﬂlﬁl(}az:@@)tﬂs teudre tHot adiad) e

about the driving axle 4, and a sun gear 34, which is

CUBTEAEd AR o tOTsinAhIN SR K gid RRxHHet ot e oA foutn the
evcgnt td¥e AdddEny 9. Selod dndidereby, {04 e shafd 13

20, and 20 which 1s |i kew se nounted on the base pI ate
of3Z2ep ez there raptaatrabl4e about the driving axle
Said sun gear 34 is surrounded by three equal
pl anetary gears 35, which are rotatable about axes
THeh&IhaaTte parial leindertde wby isiagpuder & anthuwki Thary gear
gﬁrge both with the ring gear 33 and with the 25 sun

Nichhd S iafd qgdd 39 HPBULWAR v proj ekt i Fpr set

313t19é“ﬂéé<lelj@oolae§ta' P a3 Wl Ehye POIL  Of At d ON @f é)he hav1ng
rotary frame 3, strikes against the latter such t

a e iM@tgear?, 3didipors fagudngd rotta iore dfaSteheer@n%lry and
frfl%'ge il 3@“%0%%”%@1 d&r{ escatl'oorbaées gerslopaldy 1i0id pe

i'n relation to sal
rotatable about the dr1v1ng 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 20, 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




30 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. Wen the rotary
rizbeewidi¢ls iotateedvadoounte hehdrbasagpbxte 32 dydtheich has

r he projection 36 i1s_driven concomtantly 5
a2§%8¥¥é?r%gﬁf€%é% g%rogh?h%h%ﬁgi%¥ary gear set 31 1is
rotated concomtantly, such that the driving part 20

is rotated abqyt the driving axle 4, this being at a

WitRat’s? TGN ArtTYRT oti 1, FebRred ptdithgthe €ReVing axle 4

by MENSThSSbPNG J aEh® Of o beri X361 AL YqBEGLn S€nSdmitantly
which ratio can be selected froma 10 wi de range. Each
and e WFIYiFRAMI 3T oDt tachieliaeecesnyisal | 1t bst hetated

. se e p iye. transm ssion. part, 2

e e R e T A

abdkewiise ctbyecd etki® 4, cilitslloeimptaon hewédger aangular
radi us corresponding to the |l ength of the eccentricit

V%%Oﬁﬂstﬁbmcwﬁwn%ﬂ% £ anFi SERI AT OB Hetpget the

ai ot pied, goncamdt ant | Yywh O NGt 0o 1 450 eDagEBAt WM FRom o
the driving pins 19 of the workpi ece holders 13 of

vwide rarprect ibachyrouptie drithengrdiseg 37 nstddchee
' : ' Y, ilon. of the .
Ut CRMER TS A YRyl Mo B0 e iere iR ar
t 24hsmi s 0imn hsatth@ B dading Corcaspon nen twi thesd eagihiving
of éﬂf eccentricity E, about the respective hol der _
e ISR i TP DRI TFhdr D rot s e grothen having

a W KPi £Co G ISP t ADA S g iaxgs. cThe.designi Ofty &,
the first exenplary enbodi ment described may 25 be
bipdi ¥k rfarehy- st st of thwtit Heparing ecdtoned he

céﬁé&%ﬁégnéﬂv%id%%ﬂgié%Liég“Ehgéigﬁéﬁ¥’6¥tﬁ”éﬁgr§&£@f§§ 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 carriers 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
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connecting the shaft to the transm ssion part, it is
al so possible to provide cranks, each of which is
connected to the shaft in a torsionally rigid manner
and rotatably 30 connected to the respective
transmi ssion part; in particular, the shaft may have
crank-type outward bends, simlar to the workpiece

t hohgefs aEeor ek g @@U¥¢gal%0 Theod atdanfarsst odepagh, e.g.

1} b f des]
Sé?%rg%%%%ed.qWﬁ%%a}g %?ﬁ%}% T3 %%a% ?%%?% 1% @p eccentric
deceiamng rpert dﬁkhi/c'tmgi@afdstm}ﬁhelébdsm atiadl @rabony thee, i.e.
dr|V|n axl e, ., adriving part having an eccentric

3 UL T PORFEE 1S CHIE T oS TRGaLesO T DRt abf b £F ¥hECh it

eﬁé@@§§1§§ﬁéﬂb6¥§tw1ﬂﬁ”ﬂﬁ%ti@hn§ﬁf@§{%§3§§¥%Pa&ﬂlle the
| Tkewi se engages rotatably with a |ikew se " eccentric

Ly el Hoion Rt hel kasheetéveagws kpdetealhby derth Theikewise
f h iven via a transnls

-Super ol e kal e, hol daie LLYER K8 B aNeTLselon

Tmﬁumuﬁﬁbsfmﬁﬂwbmkmﬁgﬁbdeldéﬁs|d%ﬁﬁeﬁvwna8@ thatshission

nnot execute n ontrolled noti ons. The
DT KA CE Fbl s Tty Off SIS Rkl 4 =2 FIR6F @ien Part

sk St ansesa dd Qfﬂttkh%tdrlé/dsﬂg @va@ £ s0 Mengder{ Ng-Possi bé}?e@ute

nmore dense arrangenent. It is al so possi bl e for the
a%rwww%m@@for@ch B orel lgriouge tlwoide e may also be

S, th their mmounts
A £ R P L CUIALIE A A dl ¥ nd ML Rl
r&ﬂﬁEKHHQ(HOSEHHMH aHMHﬁéSdéhiﬁééﬂﬂaﬂqhménmh thatis also

i ec at ar OthGFMAS difficult to fix in

Cbm%gji i Ocrarit T ' ec?%rﬁa%o%%‘tv%@é{?@|mp to

beand @t tRPelowidtds 2G Tshﬁ:fﬁclﬁr‘/ﬁé'ﬁ} 1oy detyesn n‘i(h?nts point
driving part and the transm ssion part nay al so

th@aquzetdlCtﬂF r@aﬁ@%ﬂl%ﬁﬁl%@lqurasarrﬁayfodn hehe One or
nd. t
tﬁ%gg%erggﬂ%%t " AR ﬁageﬂ fanteand.g ht%arf are

°Sor plec part I'ng” pi ns
otdammiise 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
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The auxiliary gear set nmay be replaced by a separate

drive, 25 or the driving part nmay al so be anchored

directly onto the base frame, though the orientation

of the workpi eces while revolving about the driving

axl e remains the sane relati¥@ to the base frane.

Different, or additional, predeterm ned breaking
a@méntsgﬂayhatsbtbprptevtdedheedgivahgtmechenmemtbgaiﬁ@t the

. b th t th . hand d h of th
LRGeS afa Slhen ok R LRS1AERS, ABF RaRaChebis buscgther

r¥Q1 kphecéns hotderoorthésc6pnNpestiqietio thenally, a
transm ssion part. The design of the rotary frane as

PHUERb5EY WbUSP TR Nakt ¥hes 102 a9 afit agesefaprppnd the
t@é@ﬁvﬁl téhé%f G i Vi P, S chani Smgég%lag&rt hsy M%Mﬁgﬁeﬁom

ch the workpi eces” are subjecie but
reallzatlons are not thereby precluded. Flnally, a

RN TR/ B R LA S R S S S

d@@im@nacf‘@cbﬂﬂlng Fu_cg tHé shest Bosecondrenbadpmentiotyaos
wor kpi ece carrier _device according to the iInvention.

w%@le%e pFAF RISy Df COPFRPPeeelRarFPeflBab, described in
c SRR EESPONd) NG, 10,4 hﬂrg@sg;gé&t@ﬁaf BQB%‘E&%@” M&hdlaposed

the first exenplary enbodi |spose 10 aroun
aowed N axd en 38k bbodid aw¢@m WMEChas@efbaae frgma becan be

ATl TR el TR0t 0%, FE5FS 8000 Kk 2

sKﬁti&KﬁryIﬁ&b&hﬁﬁfhﬁb&ltlblheOWD@@hQQ Mﬁéeénég ement of the
rotation of the base rame 1 causes each of t

IR HS2HFF af"hevél@ﬂal%et%%%dwli%elab%%t f%aizé@be@tfu tee base
£y NEAXE bahide the Workpl ePJ_eam§§r§' €65 rotated

revol ve about the nmain axle 38.” The workpi ece
algart i drs esprsticonsditivieg dnla ﬁanm@:lknDMm perkpeece

cqpnelary SLEIRALS WO fevplye abputsbhe gpin, axle; ce
an about Whi cH @l eneht S 1A urn ?evotve Phe P
cdotpdtNP 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 carriers 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 e

Driving axle
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20 workpi ece carriers 13, as noon elements, a single
drive effecting all notions. In other respects the
functioning of the workpiece carriers 2 corresponds
exactly to that described in connection with the
first exenplary enbodi nent. 1The variations in the
desi gn of the workpiece carriers from 25 the

Sreprksenteeckexanpl e that are stated there are al so

6possible in this case. List of references 1 Base
frane” 2°Wor kpi ece carrier 30 3 Rotary frame 4 Driving

7ax| erddthd&d Rimgegear 6 Motor 7 Toot hed wheel 8 Tubul ar
portion 5 9 Bottompart 10 Cover 11 Quter ring 12

8 & oup" Bl AR ek hol der 10 14 Base 15 Mount 16

o VOr kph€Csy Jf-#Axl e pin 18 Bearing pin 15 19 Driving
pin 20 Driving part 21 Shaft

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 20 24 Qutput point
25 Transm ssion part 26 Driving aperture 27 |Inner
ring 28 Quter ring 25 29 Spoke 30 Slot 31 Auxiliary
gear set 32 Base plate 33 Ring gear 30 34 Sun gear
35 Planetary gear 36 Projectikon 37 Cover plate 38
Main axle 12 39 Motor 40 Toothed wheel 13 CL A1l M
3% 1.M&awrkpi ece carrier device having at |east one
rkpi ece carrier (2) which conprises a rotary frane
4%) @%ﬁh‘?%dﬂb‘?ﬁ base frame (1) so as to be rotatable
5 about a driving axle (4), and a driving part (20)
which is Iikew se 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
di stance fromthe driving axle (4) and are nounted on
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10 the rotary frame (3) so as to be rotatable about
hol der 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 thosg workpi ece holders (13),
there is provided 15 at |east one rigid transm ssion
part (25) which engages CrbtamtmlMyswith, on the one
hand, the driving part (20) at an output point (24)
which is at a distance of an eccentricity (E) from

11 he Ariosingi eod edd)iednthviare theyid her hangh e

| east two workpiece holders (13) each at 20 a drive

poi MOBPEE A stafce of (Zan Yl evwentseTia yomy frome
the J‘%l ,d%(mﬂ’f@e%l c% aﬂiﬁa rﬂ%rt?é:.euc)ar;:rd & dc%wkﬁee rotatable
according to claim1, characterized in that_ t he

dri ingitpar td(i20)na arrdrd sEl ,a ardd javichgivdisr @22) @hi)chvhich

is aligned perpendicularly 25 relative to the driyvjng
ax| els(?tl)ﬁ(fﬁ‘gls\ﬂeorsoe agtear}ﬁalree PSH horfi theethe (4) in
out ptd1 30idH H{24he ait A} Girdnse NOUNt egs Rl 1aks a
anchorage point (23) located on the driving axle (4),

whi (Bt tene s Mogdindie arto (m)s hidsdla whiirdulaare at a
COURJ4I G el QYo iGRe FAGA I 0UNdS )t ga%qdfa'rvé %ﬂ{d;sed on

c
30 (22). 14 3. The workpiece carrier device according
t o dilcherotofryclfadarse 1(30r P, achdaradtemaed dil d katowgadtvlder

wor kpi ec ol der (13),.c rises. riving pin (19),
of rafg(uensdE:Chcalrjcos‘?1 -eséjcatria?&r{e iocr?ﬁjsda "Hr@g 9 et

hol dtlardterdnegd ithithatgngages M tidu R IESpAditiGg the
driving aperture (26) on the transm ssion part (25).

4. TR 80 &4 | (@3 )deévi de ladderditiy the &t adive frame

\?\Lr k(%’:):?? thds@ %vormre%%t %rd.l%%dré. n(ltﬁe}t t%%cz% 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.

The workpiece carrier dévice 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) .
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hol der (13) has a base (14), at which the drive point
10 is located, with an axle pin (17) nounted on the
rotary frane (3) so as to be rotatabl e about the

hol der axis, and has a nount (15), which is nounted
on the axle pin (17), for seaeuring the workpiece
(16). 5. The workpiece carrier device according to

3¢l ai Tibe 3wankipidée dgachbeactievizedatnotiahgt he basker of

(14) of . eac wor kpi ece hol der (13) conprises a .
bear?ﬁﬁ“ﬁ?n (18)“- mfﬁ‘i‘%’ﬁa?‘%eﬁbﬁﬁ‘fieﬁ)' oﬁhgﬁee?@?aﬁ?r#?éﬁ&e

(3) BOL1ASCt P1DE combalabl esabputitfephgl dev) axbs, r80dd

an internediate portion bent outwards laterally in

t he AEAPRTSVFLEORO Ehbelk, IhPeha tbhhekpstbhehpbdeirngxis and
pin'_: [ .1nc h

dri v‘i“%g%i %‘9‘(%5% a‘éi‘?brhzg ﬁ%’% %%%%@Igg%ggr%jg?‘ggré@i ggerture
accofzibhgot otlee tteanehiselannpadt 0(2%) . characteri zed

in that the rotary frane (3) is realized as a cl osed
housi ng whi ch surrounds the 25 driving part (20) and

geachrhe axm@ﬂkssﬁé@@ Partid25evobd adts8diRg POrLhonopt of

t he base (14) of_each of the workpiece holders (13)
at whiehit he Wi Ve poarRcterizedatedthaki paeht Herkriece

pin {1y f eqy r kpi de [ r .
outma%d%e€h§dﬁgﬁu%ﬁé§ﬂ%%§$né?9a5 éé.&%ﬁ%hmg? p?gggg point
carrierldeyvie® actionr dimgatbe anynone’ pfmohaied dnt ohé, rotary

characterized in that the workpiece carrier ( .
compt 1488 BT A 1 BT UorRpTEES Wortibr She (R4jder axis,
wWhi cin@riea i spesed: at13he wiaien | eyehoah 8@doh hehd axle pin
driving axle (4), as well as a transm ssion part (25)
mhichlghgaﬁ%% TR HIY Wer KpPetel et dets) (13) of the

group (12). 8. The workpiece carrier according to any

one of clains 3
. 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 pih’(18) to the axle

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

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.
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to 6 and claim7, characterized in that the workpiece
10 holders (13) of the group (12) are distributed
uniformy over a circle surrounding the driving axle
(4), and the transm ssion part (25) conprises a ring
with driving apertures (26) X stributed in
correspondi ng manner over the sane. 15 9. The

7 Wor Kpiee @ rié@ifdcey cddedies aksdrdd ngdardindedo afny one of

clainms 7 or. 8, characterized in that the workpiece,

car G E2) onpri SBRTRSHERASY bt (ekrtece
wor K)@I%Q’L%rho(lﬁerc%n{pjﬁ)se@ St g Rt ed 18longr the ifidddholders
axle (4). 20 10. The workpi ece carrier device

accorldi) nghtichamyeond spioses] @itng e tser® Ieheglactegurddthe
in that .the drivi part (,20).Js erati.vel.y
conﬁggﬁgﬁ@&gxﬁﬁé(%géeé¥?§ﬁ%%( Siﬁ;g%ﬁﬂ:m%f%&ﬁth%ﬁﬁ (25)
uporvhiethatdneagefs thehr elldr wddkaiede3)holddrg otlad )esof nthe
relation tqg the base frame (1) at an 25 angul ar

vel GGMP WHieh differs fromthat of said rotary frane
(3). 11. The workpiece carrier device according to

claim 10, characterized in that the driving part (20)

is Toenmegtedsoe gargrdsirtopgldording & qraiherons @h claims 3

out put of auxi | 1 ar. sety (s .
i, D B | kel B 1 e
auxitdlareyr sgedrns)sett (£3k) dreupcorirdecteac: tdi dthel noteadt y

frame (3) i.n such a way that it is .concomtantl

i VB S5y e SPattary TEIGn SO O T (e BTRnsrsle
wor kpi)ec e e lhiceh rd@\snGe ACROIA MY (20 )Cl@imBdilses a ring
characterized in that the auxiliary gear set (31) is

r ealwiZzéd das va gl ametrany sgedr? Setd i Sgnibuad gt gear

(Sskorresponding manner over the same.

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) 1is 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 10 ring gear (33), and with at | east one planetary

gear (35) which engages with the ring gear (33) and

with the sun gear (34). 13.1dhe workpi ece carrier

devi ce according to any one of clains 10 to 12,
char@ot,ertiteedinirve ket whidonpridesual lildbrpl geati sytof31) is

wor kpi ece cayrier (%% whose_dri vi axles (4) are ,
paraqrg}ectt_oe(% tr?aitﬁ“ea B 438) Ut ith tHe" padey that it
frangs (condohiretratiable:idéh Jher MOrkpt ££68 KM 18I of the
devi ce according to claim 13, characterized in that
t he 419&di-ece carriers (2) 20 surround the main axle
(38), and the rotary franme (3) of each workpiece
carrier (2) carries a ring gear (5) which engages
S5 12u t Whe stoatkipareaney dagutied dpieiete (ak)oravmaghté sctaaxi al,
WIHJ:htaQ:%c A % e::.n( ?i:@a't the auxiliary gear set (31) is
realized as a planetary gear set, with a ring gear (33)
connected to the drive, a sun gear (34) which 1is
connected to the output and coaxially surrounded by the
10 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 éccording to any one of
claims 10 to 12, characterized in that it comprises a

15 plurality of workpiece carriers (2) whose driving axles

(4) are parallel to a main axle (38) about which the -

base frame (1) is rotatable.

14. The workpiece carrier device according to claim 13,
characterized in that the workpiece carriers (2)

20 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).




