Working device with at | east one drive unit The invention relates to a

wor ki ng device with at | east one drive unit conprising a novabl e out put

part and a drive housing in which are arranged drive neans provided for
driving the output part. A working device of this type, which is known from
DE- U- 20 2009 004 685, contains a drive-unit designed as a linear drive, the
drive housing of which contains a drive piston driven to performa |inear
novenent by nmeans of fluid power, to which drive piston is joined an out put
part represented by a piston rod, to which gripping neans designed as
suction grippers in particular are coupled for novenent. By actuating the
output part, the gripping means FartHe @e¥praced in order to reposition a
tenporarily picked-up objegtrnh The;workihng devi£q,pan for exanpl e be used
for handling conputer chipS in électronics manufacturing. EP 0 868 965 Bl
describes a working device which is equipped with a carriage drive device
and can be used for the sane purposes. |In order to position a gripping
means coupl ed for novenent w LL the oul puL paalLa mnujilidi mension. al

mann. e. r, woul°d ‘B Adah4gabes Fort tREk§19 ieviiaPt Wi bé diesplaceabl y

mount ed on @& igui d8i StdMgLYEEng BP nbv882e 423 e dhsel 9ses argyide structure
wth a lifting carriage which is displaceably mounted on two beans and

whi ch coul d'9UR1B7i Hei"PIiehpar asBd Peednduhts myaasdpTeeidsi tother eon. Thi's
known gui deirSkhidgt ki€ output part.

A working device of this type, which is known from

DE-U-20 2009 004 685, contains a drive unit designed as a
linear drive, the drive housing of which contains a drive
piston driven to perform a linear movement by means of fluid
power, to which drive piston is joined an output part
represented by a piston rod, to which gripping means designed
as suction grippers in particular are coupled for movement .
By actuating the output part, the gripping means can be
displaced in order to reposition a temporarily picked-up
object. The working device can for example be used for

handling computer chips in electronics manufacturing.

EP 0 868 965 Bl describes a working device which is equipped
with a carriage drive device and can be used for the same

purposes.

In order to position a gripping means coupled for movement
with the oubpul peirl b« aolli-dloensional wanner, Lt would
be advantageous for the drive unit to be displaceably mounted
on a guide structure. EP 1 892 423 Al discloses a guide
structure with a 1ifting carriage which is displaceably
mounted on two beams and which could in principle be used for

mounting a drive unit thereon. This known guide structure



2 has, however, a very conplex configuration, which is relatively expensive
to produce and the use of which would result in a working device of
relatively | arge di mensions. The present invention is based on the problem
of creating a working device which ensares a precise nounting for the at

| east one adjustable drive unit while having a sinple and cost-effective
configuration and conpact di nensions. To solve this problem it is provided
that the working device conprises at | east one guide rail having a

| ongi t udi nata<di rersvan, worewhi cdndllker abnf Bastatane, duiiver uBit is nmounted for
|l i near dis nt by neans of an integrated guide carriage, the drive
housi ng ofp%%%ﬁﬁrﬁé %ﬁﬁﬁpsdf?e%?l%qugfﬁiﬁﬁgg‘ al'Pfal Wﬁ%?g BBWy2 of the

gui de carriagelwhichs owendiapsd¢hieceguifdectai dvdiy 1L hegemninenhsobna. slider. In
this way, the at |east one drive unit is guided for |inear displacenent on
a guide rail of the working device by way of its housing, which is

desi gnat ed & g@riwenthousicngiod substsant cal cradpapbage of drbksiagrangenent

lies in the_ f that. there is no need for an additjongl external guide
carriage fg?ﬂﬁﬁéﬁlg%%heié’ﬁﬁ rﬁ?ﬁﬁiesbgcgﬁ?nghgmbﬂ}H%J3%??F§§ea?s

i nt egr at ed Jlients6 bhe aijuwseabbetdr ifee ugti deh Car hiaa@eg hasiaphasenbody- whi ch
overlaps, i.e. partly. enconpasses .t he ide rail in the manner of a slider
and which i¥ &iEg%?$%ﬁwﬁeﬁFggéﬁﬁﬁ§}ﬁﬁy ?ﬂg HPIRPE T hB LSS HY B¥ "t he configurati on
with very few conponents and ensures a highly precise guidance for the

di spi aceabl nted drive unit., This even lies to cases in which
sever al drﬁ%bggg??sLé?%ng Flandoddl §*Ro E%£E£8ﬁ bitfe S PReICERE gui de

rail on theomprises at least one guide rail having a longitudinal
dimension, on which the at least one drive unit is mounted
for linear displacement by means of an integrated guide
carriage, the drive housing of the drive unit directly
forming a carriage base body of the guide carriage which

overliaps the guide rail in the manner of a slider.

In this way, the at least one drive unit is guided for linear
displacement on a guide rail of the working device by way of
its housing, which is designated as drive housing. A
substantial advantage of this arrangement lies in the fact
that there is no need for an additional external guide
carriage for displaceable mounting, because the guide
carriage is integrated into the drive unit. The guide
carriage has a base body which overlaps, i.e. partly
encompasses the guide rail in the manner of a sliider and
which is directly represented by the drive housing of the
drive unit . The working device therefore has a simple
configuration with very few components and ensures a highly
precise guidance for the displaceably mounted drive unit.
This even applies to cases in which several drive units are

simultaneously mounted on one and the same guide rail on the



basis of the same nounting principle relative to the guide rail and

rel ative to one another. Advantageous further devel opnents of the invention
can be derived fromthe dependent clains. The drive housing of the at |east
one drive unit expediently conprises a3single-piece housing base body,

whi ch both fornms the carriage base body and accommopbdates the drive neans.
In this way, it can be ensured with a high precision even in the production
of the housing base body that the carriage base body and the drive neans
have the desisiedodrientatricononetiald veihoighche0thére tkheheagniage base body

i s expedient]: haped. .and, defi nes a. quide groove flanked by | eg sections
| ocat ed op&%?%tghéaﬁﬁﬁ%fﬁngoaﬁp iﬁpogggrbe nmounted on the guide rail wth

t he gui de groove | eading, so that the guide rail extends through the guide
groove in the |aongitudinal directi.on. the |l eg.sections of the block base
Body. bear i wSaeb 0 S nthl SR PPeBlr (26 e LR SHE RPN  h oui de
sur f aces onddrtheeldohgesitdes dopetdmtguildémsai | . These gui de surfaces may in
particular format |east one guide groove for the positive engagenent of

t he associ ated bearing neans. A particularly high precision can be achi eved
i f the bearihegdméaasha@rseingesi gied d@tn Laesordance iwkt i ithexpednehple of
so-cal l ed 1j ui dew. y. ase S ting of the drive unit on

r. .and 3 , e qu noun g _g
t he gui de ré}lr']r\% il“s’e%m%gs'}ﬁl i %h?%er Ir%mgilﬁﬁl 9% %toﬁé('g\ﬂ]i”d’é“ PR RR5™% mount i ng
recess eachlien chheiz@gilomeoboiy sartdvackongoddtdes the arimumicbng. section, the
ounti ng r%ﬁﬁ%sﬁgy!yigmég%tbgh§£§§¥g% h%gﬁlalﬂkg%h%recision even in the
production of the housing base body that the carriage base

body and the drive means have the desired orientation

relative to each other.

The carriage base body is expediently U-shaped and defines a
guide groove flanked by leg secticns located opposite each
other, and it can be mounted on the guide rail with the guide
groove leading, so that the guide rail extends through the

guide groove in the longitudinal direction.

On the leg sections of the block base body, bearing means are
expediently provided which co-operate with guide surfaces on
the long sides of the guide rail. These guide surfaces may in
particular form at least one guide groove for the positive
engagement of the associated bearing means. A particularly
high precision can be achieved if the bearing means are
designed in accordance with the principle of so-called linear

T e H Mo e e e e - Ny - ! o 1 S
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The mounting of the drive unit on the guide rail is made
particularly simple if the guide rail has a mounting recess
each in the region of its two long sides in a mounting

section, the mounting recesses lying at the same level in the



- 4 - longitudinal direction of the guide rail, so that the drive unit can
easily be installed sideways with the part formng the guide carriage. In
the opposite direction, the drive unit can be laterally renmoved fromthe
guide rail at the nounting section if required. The drive housing
preferably has a |ongitudinal dinmension and conprises a housing section
referred to as drive section, which adjoins the carriage base body in the
| ongi tudi nal_ direction and acconmobdates the drive nmeans, the carriage base
body havi ng {&rJateiigmlsdifacelen gii dbe grooiee rased $o taccommdatierd he gui de
rail. The cakkiag 0 the .drj ction are in particular

desi gned as a siﬁg?gﬁﬁﬁégegg fﬁgﬁ%%l 3rf%%$%§%vgﬁ€%d§%h§aFF Hedifer gy
required forhehglbpercarirdongoef irhéhdr pmeoainiet difect Bxanmphe ¢ohpr essed air,
vacuum and/ @k ye}ectdi r n. carri t hrough .at. | east one energy
transm ssi on paégaggk%§?2§ .ngtéﬁéggﬁ'f5%9§|88kr%%§é“b% V. "TH'S 8t | east
one energy BFahsH Sidi orapasshge is expediently arranged such that it runs
past the guide groove, in particular in the region of its bottom Several
such energy transm ssion passages may easily be forned sinultaneously in
the bl ock ba%e Hodie hbueiexanyferehby emesr gy 1bngnsmi ssilonipassagesatior a

doubl e-acti pgmps Al G ACLYALL QL QG LNE ANl ve peans and a further energy
transm ssion passage for applying a vacuumto a suction gripp&t coupl ed for
nmovenent wi PR¢hedetpat tpardariifghebdx todyr Ledthdrionghtaginei |, one

el ectric caBke.ds £Xpedi gn I d.through the respective. enerqgy

transni ssi on d%ssage. Cbnﬁ%%%%ﬁ%ﬂhgaggaa ﬁ%ﬁdhaa% ’ﬁ%ﬁ%?a6ﬁ§%¥%§%ﬁﬁg-off
ener gy- car r {Pag Havaedt et be iginectédee o i dat gteast were ener gy

accommodate the guide rail. The carriage base body and the

drive section are in particular designed as a single piece.

It is further advantageous if the energy required for the
operation of the drive unit, for example compressed air,
vacuum and/or electric energy, can be carried through at
least one energy transmission passage extending through the
block base body. This at least one energy transmission
passage is expediently arranged such that it runs past the
guide groove, in particular in the region of its bottom.
Several such energy transmission passages may easily be
formed simultanecusly in the block base body, for example two
energy transmission passages for a double-acting fluidic
actuation of the drive means and a further energy
transmission passage for applying a vacuum to a suction
gripper coupled for movement with the output part. If
slecinic energy la Lo he oarried Lhrough as well, at leage
one electric cable is expediently routed through the

respective energy transmission passage.

Connecting means allowing at least one leading-off energy-

carrying line to be connected to the at least one energy



transm ssi on passage are expediently provided in the region of a rear side
of the carriage base body which is opposite the drive section. The
energy-carrying line is for exanple at |east one electric cable or at |east
one flexible fluid hose. The at |east-6re drive unit is in particular
designed for actuation by fluid power. In this context, the drive nmeans may
conprise a drive piston drive-coupled to the output part and | ocated in a
drive chanmber formed in the drive housing. In principle, however, a drive
unit based omm@rdsbier antssdpe verd ecipadhi egyl waulod iBed concaievabieon f or

exampl e an gl ectrigally, actyaled, drive Uil ,or. 2 combined ghectlic and
fluid power drive uni t°° An |npleneﬁt§tion of Fﬁé rive unrt as a |inear
drive unit, then dshive hs¢die.onor Khagemowereatrofag Réneut putcrpaxtmpde aal | near

motion, s parki eyl arly.aduantageous. Anolhier, Rossible design goul d be
based on a ré?ary actuator unit. ny end effector fay be coulpl ed For
novenment with the output part, depending on the work to be perforned. If

the wor ki ng,devl.ce.l s used tor velding. <4 he end effecl o,y Be a vel ding
el ectrode. it i's destgned as a han IlnglD evice,"the at Teast one end

ef fect or wddtuanipardy cildre pewear grinpphhg oreanrst,f ohe ekaimpl eeangaw gri pper
or preferably a suction aripper, actuated by means of g vacuum ln a arai
cul crly a nt Rt T fer mork?hg devi ce. T1H's provi ed that the gui de
rail is diraect llpcrepd esent ediby chasibtegl éophetensuppodtiwpaoushihgh ext ends
freely and without any additional support, structure befygen tyo munting
i nterfaces athngeapa a’dréthnce Friom éach other “I'n"its 1"ongi't udi nal
direction. dihosetmoumticyy wbuid be conceivable, for example an

electrically actuated drive unit or a combined electric and

fluid power drive unit.

An implementation of the drive unit as a linear drive unit,
in which the working movement of the output part is a linear
mot:ion, is particularly advantageous. Another possible design

could be based on a rotary actuator unit.

Any end effector may be coupled for movement with the output
part, depending on the work to be performed. If the working
device 1s usged for welding, the end effector may be a welding
electrode. If it ig designed as a handling device, the at
least one end effector will in particular be a gripping
means, for example a jaw gripper or preferably a suction

gripper actuated by means of a vacuum.

In 2 particulariy advantageous fTurther development of Lhe
working device, 1t is provided that the guide rail is
directly represented by a single-piece support spar which
extends freely and without any additional support structure
between two mounting interfaces arvanged at a distance from

each other in its longitudinal direction. These mounting



interfaces allow the support spar or the guide rail to be secured to
respective holding structures, so that the guide rail can extend between
the two holding structures in the manner of a gantry. Such a design offers
advant ages when conpared to one in whi-¢h the guide rail is nounted al ong an
addi ti onal support structure, because it avoids conplex alignnent neasures.
The assenbly, too, is very sinple. The two holding structures are

expedi ently conponents of the working device, and each can in turn be
mount ed on anipedricag dEVWC¢hEosupmwenB@bri@raﬂdigedﬁéonﬂdttmight angles to

the |ongi tuginglodirection. bt he guide rall,. Jhi scarrangenent, gs a whole
offers the opportunity nDV|n % e at [east ore drive unit

| ongi t udi natadi reet epnenf ﬂﬂh@egultmﬁruMOIhah@imgsﬂughtuaﬂghesthhereto, by
means of a ﬁ&&&5589”9&99ﬂ83fak gh 9' Hmpgdgggt %&g%h%all The

invention is explaine reater de OM/MAth reference to the
encl osed dreaswnsgedCtotdree dmawhngh cheglglued& r&la ifer ontnteew lohgaapr ef erred

first enbodl et 0yt hewerkiog,deylce aecording g ahe.divent ion. in wh ch

hol di ng structures of evi ce-are indicated %ﬁmgot dash Iines

only; Figur&lgnnens nearunsdsewIbé ammmlykl ngo devs @rerfzr@m;ﬂegure 1; tlhe and

2 in the direction of arrow Il fromFigure 1; Figure 4 is an oblique view

of the working device fromFigures 1 to 3 without the hol ding structures;
The two helding structures are expediently components of the

working device, and each can in turn be mounted on a bearing
device for movement in a direction at right angles to the
longitudinal direction of the guide rail. This arrangement as
a whole cffers the opportunity of moving the at least one
drive unit in the longitudinal direction of the guide rail
and at right angles thereto, by means of a corresponding

parallel displacement of the guide rail.

The invention is explained in greater detail below with

reference to the enclosed drawing. Of the drawing:

Figure 1 is a front view of a preferred first embodiment of
the working device according to the invention, in
which holding structures of the working device are

indicated by dot-dash lines only;
Figure 2 is a rear view of the working device from Figure 1;

[S5] r_‘)ﬂ I R I T T e TS I N R B R L A e e B R C R TS j S T oeevn W eyl i
St L Lo SR VLW L LAt WL n Al eV Ao L DO A rasy L

and 2 in the direction of arxrow TIT from Figure 1;

Figure 4 is an oblique view of the working device from

Figures 1 to 3 without the holding structures;



7 Figure 5 is a side view of the working device in the direction of arrow V
fromFigure 4, the viewng direction coinciding with the axial direction of
the longitudinal axis of the guide rail; Figure 6 is a cross-section

t hrough the worki ng device along line-VI-VI fromFigure 5 the sectiona

pl ane intersecting a drive unit in the |longitudinal direction; Figure 7 is
a partially opened-up side view of a drive unit in the direction of arrow
VII fromFigure 6; Figure 8 is an enlarged view of the framed section VIII
from Fi gur eFégui guke @ disieavpew specthieveodetra ldedivé eim afhea drive unit; and

direction of arrow V from Figure 4, the viewing
direction coinciding with the axial direction of the

longitudinal axis of the guide rail;

Figure 6 is a cross-section through the working device along
line VI-VI from Figure 5, the sectional plane
intersecting a drive unit in the longitudinal

direction;

Figure 7 is a partially opened-up side view of a drive unit

in the direction of arrow VII from Figure 6;

Figure 8 is an enlarged view of the framed section VIII from

Figure 6;
Figure 9 is a perspective detailed view of a drive unit; and

Figure 10 shows the drive unit from Figure 9 from another
angle, the bearing means and the drive unit being in
addition shown separately in order to make their

structure and assembly clearer.

The working device identified by the reference number 1 as a
whole comprises at least one support spar 2 having a linear
dimension and being in particular designed as a rail, which
support. spar 2 is oriented horizontally in the usual
arientabion ol gse of rhe workling device 1 fhe dongivodingl
axis is indicated by a dot-dash line al 3. The support spar ?
is preferably a single-piece component and is expediently

made of metal, in particular of steel.



Figure 10 shows the drive unit fromFigure 9 from another angle, the
bearing neans and the drive unit being in addition shown separately in
order to make their structure and assenbly clearer. The working device
identified by the reference nunber 1 ag.a whole conprises at |east one
support spar 2 having a linear dinmension and being in particul ar designed
as a rail, which support spar 2 is oriented horizontally in the usual thS
wor ki ng devic axis is indicated by a dot-dash line at 3. The support spar
2 is preferabbymarsiingl entpi-geeeconponentorasd o5 wexpedpentd wpamde of netal
in particular of steel, Two nounting interfaces 4 are fornmed on the
support spaFP® REHEBNGiPFEERAPD T SOFI BHPRHTT 't KBS ubpor tYsBAF 2. They
are expedi epipyaiptatetotarddhant wee efgh @@l 8 ofs biferseppgpcrspar 2. By
way of each of the nmounting interfaces 4, the support spar 2 is detachably
or non-det atRably LEcHFBL 6m§hh8fdﬂﬁb”§FPh&?%r%P rﬁﬁa?géfe&hﬁy dot - dash
lines. The aﬁp@wmg;phﬁé}erﬂact@aéh@zmdi@ﬁtbh]}/dé@a&}a@m@ .@écng}zarde thohes for the
insertion of screws and/or connecting pins for a sgrew and/or pin

connect i on &P%%”bebé&?t?%afhéngégﬁE?bﬁﬁﬂdﬁbf%?ﬂbi§PFﬁcfﬂF%”?PgEfﬂ%r

al ternati veifteatdickl @nakpd MRkl ROLARATHNSr af€rallsneteast be. By way of
the holding,structure 5, the supPort spar 2 is sggported on a machi ne frane
not shown i NMEHE FFaft nge™ DS 88 ShpPBIE L "BoRYIDITE™ & PHTCEPFEST I n t he

i |l ustrat edpenbedinenton ofidhecebber hante theosupper hoisinadirect,
involving the interposition of a bearing device 6, which js |ikew se

i ndi cat ed b§CHSTEWASA - | PHEE ZhdebhewhiciT REHSYIG af"@d" hbi%i ng structure 5
i s guided tgehaad uskakl & ardskpiparticul ar di spl aceabl e in accordance

wi th the doubl e-headed arrow 7 in a direction which is perpendicular to the
| ongi tudi nal axis 3. The bearing device 6 may for exanple be a guide rai

or a guide Parwsecr edet oidiggmBehideufd amechdssddiposphble i rections of
novenent 7 defined by the bearing devices 6 extend parallel to one another,
the support S$RRET % BFet HEACRAPEN T T HBS HBI iSRG WSt Hudtidr 8525 1%r hE "& 5 uppor t
unit 8 whi chuga-tpalisi phbiimtd Neapped- BrlLeirngt kePachskrdieat ed by a doubl e
headed arrow at _right angles to the |longitudinal axis 3. K Expediently

provi ded dr FURCHEEAS - WA cHC & PeALRRN Y hé- i PEPPOsi S dRFAGETovenent 12 are
not shown i En@et@iry ikRet Ne AW BPon of a bearing device 6, which is

likewise indicated by dot-dash lines and on which the
associated holding structure 5 is guided to be adjustable and
in particular displaceable in accordance with the double-
headed arrow 7 in a direction which is perpendicular to the
longitudinal axis 2. The bearing device 6 may for example be

a guide rail or a guide bar secured to the machine frame.

As Lhe possible directiocns of movement 7 defined by the
bearing devices 6 extend parallel to one another, the support

gpar 2 together with the holding structures 5 forms a support
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indicated by a double-headed arrow at right angles to the
tongitudinal axis 3. Expediently provided drive means which
can cauge the first positioning movement 12 are not shown in

detail in the drawing.



The support spar 2 extends w thout any transverse support between the two
hol ding structures 5. This results in a gantry-type arrangenent in
particular. The single piece support spar 2, which nay have several holes
to save weight, supports a plurality ob.drive units 13 actuated by fluid
power. The drive units 13 are preferably operated pneumatically. Deviating
fromthis design, it would in principle be possible to have at | east one of
the drive units 13 actuated electrically, or to provide a hybrid drive unit
operating i Mhacehdanceww bheabedeclitgohit ubidl G rdhbverds iswpbpke. The drive
units 13 are suspended on the.suggort spar 2, each havjng at |east one end

ef fector 14°F0fePefFfor ihgCdevPe ez SPECFrE t askesi ACE Wot Ki'ng regi on bel ow
t he suppor tgspady -2ypkNathtdebbust 1atiedcexanpte, the end effectors 14 are
designed as gripping neans 14a which allow objects 15 indicated only in
Figure 1 to be picked up within the working region for relocation_ The
wor ki ng devrige skngfiet Beedd Isuphbat eshamodivpedd =herhefore=d«sza haned i ng
device. The _drive units 13 float above the ground and are only held by the
suppor t spa?af@“?h@eéﬁ%boﬁ?mgﬁﬁstiﬁH“Fﬁ?étgdﬁ$éQPvﬁr%%Vﬁ%§3an advant ageous
addi tional &anctueanshyrdireebleyrf ordd @G ige gl 06 nai krd 6piremaibehr the drive
units 13 are nounted for displacenent in the axial direction of the
| engat i axi cCEXTH TG PREUM T 3148 c ol 5o 6hPhd itV ERBHET" 175 HaF¢at ed by a
doubl e- headeg arimews 1 wbhe hdssi8xk ald Yhapar at| edadto chheok ongd taudiveal axis 3.
The drive units 13 are expediently mpvabl e i nde endentlg relative to one
anot her . pr%ts 13 actuated electrically, or to provide a hybrid drive

unit operating in accordance with an electro-fiuidic drive

principle.

The drive units 13 are suspended on the support spar 2, each
having at least one end effector 14 for performing device-
specific tasks in a working regilon below the support spar 2.
In the illustrated example, the end effectors 14 are designed
as gripping means l14a which allow cbjects 15 indicated only
in Figure 1 to be picked up within the working region for
relocation. The working device 1 of the illustrated

embodiment therefore iz a handling device.

The drive units 13 float above the ground and are only held
by the support spar 2. The support spar 2 in this context
provides an advantageous additional function by directly
forming a guide rail 16 on which the drive units 13 are
mounted for displacement in the axial direction of the
longitudinsl axis &0 Each drive unic 13 can therefore periors
a second positioning movement 17 indicated by a double-headed
arrow, which is axially parallel to the longitudinal axis 3.
The drive units 13 are expediently movable independently

relative to one another.



The second positioning novenents 17 can be caused by an _actuating unit 18
which is indicated by dot-dash lines and which acts on a for exanple

pi n-shaped driver 22 of the respective drive unit 13. The working device 1
may conprise a plurality of support spapbs 2 arranged parallel to and at a
di stance from one another, each being capabl e of independently perform ng
the first positioning novenent 12. In this case, it is possible to
drive-couple drive units 13 nmounted on different support spars 2 by neans
of one act udbéngeamidt pd8ieaohngsoothetnitchey can iperchosmitiheian second

posi tioni ng enent 17 only.t.ogether. . A wgrking . device of this design can
for exanpléagg&§g§§ PSl%igi‘ﬁﬁcgbf%chhf§t%§i%6 ctoggslolﬁﬁﬁséﬁﬁther in the
wor ki ng r egiwbhclbyaameans af fdthexdmpve pini-tsaapdd and velrace thermet a greater

di stance from. anot.her aft.er performng the first and second positioning
novenent s 12, %%Sn%%cﬁraﬁaéﬁﬁﬁi%gtion can for exanple be found in the

manuf acture of el ectronic conponents; the objects 15 may be conputer chips

in this casg,,| %f ndent. of .the illustrated enbadi nen the at | east one
; casen. [ IAERENAEE : : %é : .

si ngl e- pi ece gui de Tt di ':D‘TGCG? ar r“rllaHgc?%mssﬁpﬁo?fu%aglé"rt’%O a ort a single
drive unit g$8z0nl%y arapdoseqendlld?, teachl dri yedunidnck3fean doe: traversed in
a pl ane mhigg &§]horiz tal in the illustrated, enbodinment. This traversing
opportunity t%eﬁaapSFFggb%%l es %ﬁd?ﬁb QHFSP??QFéQ%X Eﬁfg%?gV“ﬁ}hFitted to
the drive ubitstlPosTheoendy effventor 1A mayhhoweser, iaddstpandldiy perform a
third pOSIt&gﬂggg%qugggfgndEQQG ﬁ%%ts 13 mounted con different support

spars 2 by means of one actualting unit 18 each, so that they

can perform their second positicning movement 17 only

together.

A working device of this design can for example be used to
pick up objects 15 lying c¢lose to one another in the working
region by means of the drive units 13 and place them at a
greater distance from one another after performing the first
and second positioning movements 12, 17. Such an application
can for example be found in the manufacture of electronic
components; the objects 15 may be computer chips in this

case.

Independent of the illustrated embodiment, the at least one
single-piece guide rail 16 forming the support spar 2 may
support a single drive unit 13 only.

By means or vhe first and second positioning movements

A ] R

17, each drive unit 13 can be traversed in a plane which isg
horizontal in the illustrated embodiment. This traversing
opportunity then applies correspondingly to the end effector
14 fitted to the drive unit 13. The end effector 14 may,

however, additionally perform a third positioning movement 23



which is perpendicular to the two positioning novenments 12, 17 descri bed
above and which can be caused directly by the associated drive unit 13. In
detail, each drive unit 13 has a housing which is identified as drive
housi ng 24 for distinguishing purposesiiand by way of which it is supported
on the guide rail 16, and it further conprises at |east one output part 26
whi ch can be driven to performa working novenent 25 relative to the drive
housi ng 23 and to which the end effector 14 is coupled for causing the
third positviohing snpeepentic@3ar| o tthe ickbustsatiediegbhodicvents the wor ki ng
nmovenent 25, h ir d0on as the. third positiagnin venent 23,
the two nnv%ﬁgﬁf%qgggﬁgﬁ%g¥?ggé ou‘ﬂéfﬁﬁ|P%ﬁﬁ%ﬁ§¥yalEﬁﬁhd’?%HEH% fact the
that drive #fias.at8dofirie unikustrat ed enbodi ments are designed as |inear
drive units, the third positioning novenent 23 and t he worki ng novenent 25
are linear novenents. By performng the third positioning novenent 23, the -
end effect ofn Xftgan, piekh Wrigndudeposi haana objedhglshiBy ineans of the first
and second yorki.ng e il StL,he obiect. can be re-| ocated between
bei ng pi cked upjahaag%bgggkéd%gﬁgﬁﬁi&&rggr5é¥%‘ uﬁﬁg%%ﬁﬁ¥%ﬁpﬁ?”shomn each
drive unit A3 dydwep pardtiicdl at 14 sugpbveefiousitng 24:idascad ll angi dngi nal
di mension wth a. gl i.nal, axi.s 27 extendin arallel to.the direction
£ - : ),
of the morﬁ%nglhéégﬁe%%ﬁggg% na?H%%Ff|8§?r%$é%gt ??gn% éﬁ”ﬁﬁeﬁﬁ??b?s h-rY
cHR and a driorm spdecP@irfraei ngridownwerdsenThes erdaeffedtorntddisve
expedi ent |y, d.,on  fron i.de 29. .- 12 - |ongitudinal .axis 27 and
consi sts ofhdzysg'?ﬁgﬁg eﬁ)llgcggé) ggl%%ftehrﬁ éafl.% ifg%%ttolro%‘io gt%{?‘?ls??iné%- pi ece
housi ng base&usddy 82cfdrinel acearidmmge basendody3331oftiee dguilde:scarsd age 34
which is intggrated. into the drive unit 13 and by way of which the drive
ini t 13"t o OERR e R SOSRER S b i Wengtad 8 e rai | 16
for perf or iy thhed speoitd opdsit honimeg tmeyenent b, mdvémrtthebesagt i on of the
si ngl e- pi ece i ng. base .bhody 32, ichis signated as .drive.section 35,
forms a reéé?%?%é ﬁ%%ﬁ§%F&?aa¥?%%hﬁ$§ﬁ§n%6t%gggh%ﬁagt%ﬁaﬁﬁmfh “thterior of
the drive hougisng324f titvi dhlaserdesi gneddivercauseet hesiprdd ag novenent 25
of the out r In.the axial, direction .of the |ongitudinal, axis 27,
the drive gg%ﬁ%gn&ﬁéﬁ%dfﬁfﬁs Fﬁ%tggf%i58%1%5§@ﬂ§039V§§?1 i paPti cof ar
directly. working movement 25 are linear movements.

By performing the third positioning movement 23, the end
effector 14 can pick up and deposit an object 15. By means of
the first and second working movements 12, 17, the object can

be re-located between being picked up and deposited.

As Figures 5 to 10 in particular show, each drive unit 123 and
in particular its drive housing 24 has a longitudinal
dimension with a longitudinal axis 27 extending parallel to
the direction of the working movement 25. In the illustrated
PRamp e Dhe acive undt 13 nas s orear glde 28 Tacing upwards

and a front side 29 facing downwards. The end effector 14 is

expediently placed on the front side 29.

Among other things, the drive housing 24 comprises a housing

base body 32 which extends in the axial direction of the



On a first side surface 37 of the drive housing 24, which is oriented
perpendi cular to the longitudinal axis 27, the carriage base body has a

| i near gui de groove 38. The longitudinal axis 42 of the guide groove 38 is
per pendi cul ar to the |ongitudinal axis 127 of the drive housing 24, so that
t he gui de groove 38 term nates at opposite second and third side surfaces
43, 44 of the drive housing 24, which are oriented in the direction of the
second positioning novement 17. The drive unit 13 is fitted to the guide
rail 16 MAtHOPHQL¢Qﬂﬂ$1t§dﬁﬁaﬁ7G@Ehpngstﬁtﬂlmi gusﬂﬁﬁgr@@uee38£ which is

l'ocated on %@@e£i£§t2%5@8L§&£&§9%h§% 511k dI%QO?QQK§ha%ﬁtB égg%éaggctﬁohs

par(a by ke carriage base totlyia t
of the gui déorgf|a ke raxpedilerd podones ¢ o geiat daeashgbaB«geMylom tthin the

gui de groove; B8y are t e rqoye 38, the sI| ase body 33
has a substaﬁtlaf?y U&ghapg%afg?%? *ﬁytgﬁggrgc?ﬁr S Sindy’ ?%eqﬁhlde gr oove
38. Leg sectiéns 4Bt 48 of dimplearrbagenhasedbodyti®3,linhiviée arimdiecat ed

opposi te eagh.of hal: 4on gﬁon fﬁJ gggggﬁﬁgg Qeaz%gﬁhl gbgg inal axis 27,

flank the glide groove SppositE one of two
opposi ng | OWQV%W%R’?S 147, A4Bugfharheeghiae Q’faltlhelﬁlngle -piece housing

base body 32, which is designated as drive section 35, forms
a receiving means for drive means 36 accommodated in the
interior of the drive housing 24, which are designed to cause
the working movement 25 of the cutput part 26. In the axial
direction of the longitudinal axis 27, the drive section 3%

adjoins the carriage base body 33, in particular directly.

On a first side surface 37 of the drive housing 24, which is
oriented perpendicular to the longitudinal axis 27, the
carriage base body has a linear guide groove 38. The
longitudinal axis 42 of the guide groove 38 is perpendicular
to the longitudinal axis 27 of the drive housing 24, so that
the guide groove 38 Cerminates at opposite second and third
side surfaces 43, 44 of the drive housing 24, which are
oriented in the direction of the second positioning movement

17.

The drive unit 13 is fitted to the guide rail 16 with the
lengitudinal opening of the guide groove 38, which is located
on the first side surface 37, leading, so that the guide rail
phoiw parily eocompresed by the carriage ba thea
manner of a rider. The cross-section of the guide rail 16
expediently comes to lie at least largely within the guide

groove 38,



On these two long sides 47, 48 extending parallel to the longitudinal axis
3, the guide rail 16 is provided with a guide surface 52 extending in the
axial direction of the longitudinal axis 3, which forns a guide groove 52a
inthe illustrated enbodi nent. The two l%eg sections 45, 46 are on their
facing inner sides provided wth bearing neans 53, each of which is | ocated
opposite one of the guide surfaces 52 and supported thereon in a sliding or
rolling arrangenent, depending on design. In the illustrated enbodi nent,
each of the ‘Beafi hy Meansigs Preects. athe talidebbgendoadye 38nhas surf ace of

the associ atambekag: se0li 00<ApeB0.ARd PRSI} ieh L 6ROAGES Lhe,oRposit e oui de
groove 52a. Anong ot her advantages, this engagenent between the”bearing

neans 53 andtHECglt dé§r §69B505245hadtt ik thesghrridet Hase Heilyesunit 13 is

in locking engageneant:dMatBat Bspuirdechahl by 59 Lhat Lhe e ﬁggpopents
are |nanabgy hel d_toget her at right angles to a gUId% pl ane g et i ned by
the two gui §& GFBoVREBR4Inak He gii dé Yrodves 98¢ areoarr afged @te a ony

nkHuti furthemngseces edaka eachy UReE: LD G MBINel, V\g%?gg-glreyg ssidlei r
mutual tilting. In the iIIuSt?%te eﬁbodinent, tﬁe ear| g nﬁ ns' are

concei ved a$ ‘antf % ditoAubeariag Afans. They in particular -14 - consist
of a bearing cassette 55, respectively, which can be seen clearly in Figure
10 and which are installed into groove-like recesses SO fornmed in the inner
surface of CHe"BS¥0d"Rt 81 e¥fi dsdc ti’ont @5 x4mdiBgche eldiingockiset t € 55

conpri ses aibegiingauskng H6 prefetably, congi sti f .housi ng hal ves
and a plurality of antifriction S%gring S%Hieg 5%‘§%§§€F§“gﬁ?§é% in the
interior of SUhE® bEHTARE hOURTIYRISEY) hnatkd redkat #gecHannel 87¢ The

antifrictionchgaridig.hodies 58 Jiachngothe agléh‘éﬂ@ergiémﬂefs sgéeiﬁuﬁ%or.ted on
two bearing,rods 62 acconmpbdated i n the bearing housing and project from
the bearing*houdiifgem entad Bradunfes ehite alecs stk brnsutisch4éngages: t he

adj acent QutHEi GrREM@cS528ner sides provided with bearing means 53, each
of which is located opposite one of the guide surfaces 52 and
supported thereon in a sliding or rolling arrangement,
depending on design. In the illustrated embodiment, each of
the bearing means 53 projects a little beyond the inner
surface of the associlated leg section 35, 36 anad positively

engages the opposite guide grcove 52a.

Among other advantages, this engagement between the bearing
means 53 and the guide grooves 52a has the result that the
drive unit 13 is in locking engagement with the guide rail
16, so that the two components are immovably held Logether at
right angles to a guide plane 54 defined by the two guide
grooves 52a. As the guide grooves 52a are arranged at a
distance from each olber, Lhe Fwo Cosliponentas 1 1A apre
further secured o each other in a manner which prevents

their mutual tilting.

In the illustrated embodiment, the bearing means 53 are

conceived as antifriction bearing means. They in particular



If a drive unit 13 perfornms the second positioning novenent 17, the
antifriction bearing bodies 58 wander al ong the circul ating channel 57, the
antifriction bearing bodies 58 facing the guide rail 16 rolling on the

fl anks of the guide grooves 52a and on !the bearing rods 62. In deviation
fromthe illustrated enbodinent, it would in principle be possible to

desi gn the bearing neans 53 as plain bearing neans; this would offer the
opportunity of designing the plain bearing neans as conponents which are
made i n one GTEeL R gﬁéI@%Iﬂﬁé@étb%s%%bééypggthﬁﬁembwhﬁ¢mgxniearance can
be adj ust ed qvany-eashhy 1Qys: f | t e; set SGr.ew The prel oad
of the setscrews %%%ﬂdhfgi%h begﬁegﬁéfﬁgﬁﬁhgg eﬂ§§5§§F§n§§%%, 46. To

provi de t he SFe€PBF nbit'icoreerasts G0t yoreewi red hzokntdi surfhee caf rilege base

body 33 of theottdust nated.anhodiaens has, &t @sLppgiddidi nal sl ot 64
whi ch terninatgsltomardg t%e guiée' 1%- é?ooeégg%&%g' thg%d%ymhich t he at

| east one SEPRBF LB Qaggé@g housing 56 preferably consisting of two
housing halves and a plurality of antifriction bearing bodies
58 movably guided in the interior of the bearing housing 56
in a circulating channel 57. The antifriction bearing bodies
58 facing the guide rail 16 are supported on two bearing rods
€2 accommodated in the bearing housing 56 and project from
the bearing housing with a circumferential section which

engages the adjacent guide groove 52a.

If a drive unit 13 performs the second positioning movement
17, the antifriction bearing bodies 58 wander along the
circulating channel 57, the antifriction bearing bodies 58
facing the guide rail 16 rolling on the flanks of the guide

grooves LZa and on the bearing rods 62.

In deviation from the illustrated embodiment, it would in
principle be possible to design the bearing means 53 as plain
bearing means; this would offer the opportunity of designing
the plain bearing means as components which are made in one

piece with the carriage base body 33.

The bearing clearance can be adjusted very easily by means of
at least one setscrew 63. The preload of the sebscrews 63
delesniines the widhh of e guide groove 18 as measured
between the two leg sections 45, 46. To provide the
deformation elasticity required for this, the carriage base
body 33 of the illustrated embodiment has at least one

lengitudinal slot 64 which terminates towards the guide



The drive units 13 can in principle be installed and renoved by pushing
themonto the guide rail 16 froman end face. This, however, would
necessitate a tenporary renoval of the guide rail 16 fromthe hol ding
structure 15. In the illustrated enbodilfent, the guide rail 16 is therefore
provided in a |ongitudinal section designated as a nounting section 65 with
a nounting recess 66 on each of the two opposing |ong sides 47 provided
with the guide surfaces 52. These two nounting recesses 66 are | ocated at
the same | e¥&Porh tthéndxiarowtly @btiontiof athéebongiteudehatraxie 3 and eff ect
a local redugtien of the rail wdth measured in the guide plane 54. This
rail width is slightly |ess than the clearance between the bearing neans
53, so that the drive unit 13 can easily be fitted to the guide rail 16

o Mot S gyile SAr 9984 N dhr eChiAnBerendliclBh Lo LIS Bl dS Pane

54. This fitting novenent 1s Indica an arrow at 3. Once
fitted in tHVspmﬂyU“ﬁhée@r®VéJmhﬁtg@hwwlhaé t6 bemdiegpkacethdan the axia

direction obnthe LARGLLUhOA, 9L9.31. 80, LhatlLeReaLkg, eans 03 core

into engagenment wth the gui Surfaces s I ni € nounting sections
65. The dr|9@1@%|m§1136chmmbéfwehDW@dxbwtm@veusangnthnstsequence of

movenent s. h&lué&&ﬁ%ﬁreh&ﬁigé rarPH€%iﬁ%ﬁsgggiqﬁsq% fLﬁe%?edlently provi ded

in an end region of the gul eviation fromthe illustrated
enbodi ment , PEREIGAA de raldnaié udayahasectdopl dealditakedf appamtdwg isect i ons 65

arranged at ;a.gisf 3006 L1 OM NG NOLABT JN ekt 3, | QNG9! LydLpal, i rection. The

| ength of the -16 nounting sect as nmeasure e aX|aI direction
of the | ongPPRe sl 19RﬁSSBﬁEXGédPEQVL#ﬂbomtesp@mdBu@E beaﬁdcdaasmhe wi dt h of

the guide canriags, 34.hm: 4 0 oye 38 as .neasured in
the longi tudi nal dFregt?%ﬁngf%%gkggs %@Eﬂg Qgéq§§9 a2 tHe et 18021
in the axial direction of Lhe 1ongltud1naj axis 3 and effect

a local reduction of the rail width measured in the guide
plane S4. This rail width is slightly less than the clearance
between the bearing means 53, so that the drive unil 13 can
easily be fitted to the guide rail 16 with its guide carriage
34 in a direction perpendicular to the guide plane 54. This

fitting movement is indicated by an arrow at 67 in Figure 3.

Once fitted in this way, the drive unit only has to be
displaced in the axial direction of the longitudinal axis 3,
s0 that its bearing wmeans 53 come into engagement with the

guide surfaces 52 adjoining the mounting sections 65.

The drive units 13 can be removed by reversing this seguence

of wmovements.

it is clear that the mounting section 65 is expediently
provided in an end region of the guide rail 16. In deviation
from the illustrated embodiment, the guide rail 16 may have a
plurality of mounting sections 65 arranged at a distance from

one another in its longitudinal direction. The length of the



In the illustrated enbodi nent, the drive neans 36 conprise a drive chanber
67 extending in the drive section 35 in the axial direction of the

| ongi tudi nal axis 27 and a drive piston 68 slidably installed in this drive
chanmber 67 while formng a seal. The dridbve piston 68 is fitted with the
preferably rod-shaped output part 26, which projects fromthe drive housing
24 on the front side 29, which faces dowmwards in the illustrated
enbodiment. In this context, the output part 26 slidably and while form ng
a seal pass@@uvﬁPéU@ﬁCQMO@nﬂaG@M@EaﬁﬁrMMrMMLbbogesﬁtHerdctMﬁaahamh@r 67 at

the front andnis.secuncd.lo 1he gyshog, base.body 32, The drive piston 63

di vides the drive chanb wor ki ng cha “a rear
wor Ki ng chaHﬁ@%hTﬁitﬁﬁegﬁﬂhnﬁxmnnkgﬂg%thanbee 7&yidresfbebavenn dehe drive

pi ston 68 agd,the /nd.C ngguggiiﬂhtﬁg 3%1LE§En¥PQﬁ gtghaWQfﬁ.74 lies

bet ween the drive piston 68 and't carria §IQU|de

carri age bodyid3 dicoset By. fornlng the rear end mall of the drive chanber
67. The drive chanber 67 as a whole is a part of a cylindrical 2g,9; 73
L.iilsaLie9rf base body 32, the end cover 72 being installed therein in

t he manner 6% EhelidgusThet &defﬂ@hép@@hto,uttmm dpavé n@Gusr GpemI@xfzrs@mat he front

end face OfdiﬂﬁaQQh%§e90@§kﬂ&e%éaQQQM%%ﬁkh%E eCUQggntg% 6}ifﬁb Arlve

carriage unit 76 which is nmounte he drive section
housi ng 24 @%ﬁahﬁbﬁbéé®W®nﬂ“ﬂmEthen@Mnahrmurentde ehdt hedtiongi t udi nal axis

27. For th'ﬁl@&ﬁp%%esl Rafi gglng?giiggzul%ﬁﬁs7 1&410 a%glcgégglgﬁﬁlfrICtion

beari ng neans, are provi between t he second and t Ffaces 43,
44 of the dfPWeinsest Fonl 35 lendrone agrrobst wo tiarridagethegs: 78 of the

carriage unbledfanthi £0: a5, 81 303R,01098 7 SGekd:0), 394, 0 &l apg,Lhe drive
drive housing 24 on the front side 29, which faces downwards
in the illustrated embodiment. In this context, the output
part 26 slidably and while forming a seal passes through an
end cover 72 which closes the drive chamber 67 at the front

and is secured to the housing base body 32.

The drive piston 68 divides the drive chamber 67 into a front
working chamber 73 and a rear working chamber 74. The front
working chamber 73 lies between the drive piston 68 and the
end cover 72, while the rear working chamber 74 lies between
the drive piston 68 and the guide carriage body 33, the guide
carriage body 33 directly forming the rear end wall of the

drive chamber 67.

The drive chamber 67 as a whole is a part of a cylindrical
recass 7% Lerminsl ing fowscds che front o side of 6 he Peoas 3 n

base body 32, the end cover 72 being installied therein in the

manner of a plug.

The rod-shaped output part 26 projects from the front end

face of the drive housing 24 and is there secured to a



On the front side of the carriage unit 76, which faces downwards in the
illustrated enbodi nent, nounting nmeans 79 are provided for securing the end
effector 14, which is not shown in all illustrations. The nounting neans 79
are preferably provided on an end wall183 of the carriage unit 76, which is
placed in front of the front side of the drive section 35 which is renote
fromthe carriage base body 33. The end wall 83 is acted on by the output
part 26 in order to transmt the drive power to the carriage unit 87 and
fromthere tortipgeend:effeethdrhlis fnwunpedf@mrﬁh@gdtrh@etdﬁmdoposistdmni ng
movenent 23 r.a e fo S tin rou an_obj.ect, 15, on the end
ef fector ar eu?%rlg uggd&nﬁt & F}ggdir %m %nﬁéﬁ "g ant |‘4n parfretfar into
its drive s@%th@nigggbyudlh@lcaxme@e Bt L6 \puacptnlae fiuntther beari ng nmeans
77 and kepty, f t I he drive means 36 are m ni msed_ The
gui ded carr|§%@¥ﬁnﬁ§g’]‘}%h@ur?§e¥§%ﬁsﬁ? gtg %nv:ér”cﬁmﬁ b?aerc:ﬁn i On°of’ the third
posi tioni ngalrﬁ)\peqwmﬂeQ:aaeLwelaS tAhesamomnkli agd ntdmamienn dé&tﬁfiatlae ont put part

26 i s cause ttlﬂgangﬂ;er %I @g{}%pﬁta %E |ﬁl 0 eacﬂ‘ |Olfl gwgreasr%:li%%et 9?%€e front

and rear wor ers pur pose, st 96ne

transm ssi oré géséiagecmita@lermnatess,l rwﬂlqachhleas @arU \abajmmg:mlsanber 74 and a
second energy. t.rang S 83 .t er 1 nat Lnto the front working
chamber 73.7A dlrl veH?I ul ?1 E% éartl ClYIearseg%ﬁ%rf g%sé g}ileF JECAnT beis%ppl ied or

di schar ged @sideequired through these energy transni ssion passages 84, 85.
Bot h energy transm ssi on passages 84, 85 pass through the carriage base
body 33 in a direction which is preferably parallel to the |ongitudinal

axi s 27, wl ehgassony dike gii de: graooveg88uniThescavhiadgefdoase body has a

rear sectio [ Ny hottam 86 of .the .guide roove 38, ..from where
the two Ieg&s@?ft ?g%sﬂhg@l é§lUSquT d8 HLEO lmenetriefﬁé)?n ahsi ?gl 6% passages
84, 85 expedicemptbyidesh fimizt Isenutzmgs theaengeeffanorso4st ha‘tldhheyg gan pass

through the,hl ock base :PH@QtraLmn a straight line without any steps.

The mounting means 79 are preferably provided on an end wall
83 of the carriage unit 76, which is placed in front of the
front side of the drive section 35 which is remote from the
carriage base body 33. The end wall 83 is acted on by the
output part 26 in order to transmit the drive power to the
carriage unit 87 and from there to the end effector 14 for

performing the third positioning movement 23.

Any transverse forces acting through an obiject 15 on the end
effector are introduced into the drive housing 24 and in
particular into its drive section 35 by the carriage unit 76
via the further bearing means 77 and kept away from the
SLLpUL parh RA L 50 Dhal the wesr of Phe oulpul pagd 28 and
the wear of the drive weans 36 are minimised. The guided
carriage unit 76 further ensures a very high precision of the

third positioning movement 23,



In the illustrated enbodi nent, the drive unit 13 further has an additi onal
third energy transm ssion passage 88, which |ikew se passes through the

bl ock base body 33 in the longitudinal direction, the section |ocated

wi thin the bl ock base body 33 expedi ent$y extending parallel to the
sections of the first and second energy transm ssion passages 84, 85 which
al so extend therein. The third energy transm ssion pansage, 87. The third
energy transm ssion passage 88 is used to actuate the end effector 14,

whi ch i s deShgnedkdsganguotdrdn 2gr o ppsre iontphe pddtuser as echisbdiyment . For
thi s purpos suct ri pper .t hrough
the third egg?gvﬁﬁggﬁgﬁgs§Nﬂiﬂ%5§§§d%p§§ ?Q B%?clﬁﬁbggpéﬁ% oc?%csn?o be
handl ed. O/Vlrﬁ@r twortkhegf acdmitehat 78 he7sudtironhgs i pparostor @i fig-¢the end

oot O L4ehSxPGALAMON. Lh1e ,0BLLLA0E, WILh: O NN GRA! B faAR) © Wi th
respect to £ rive housing 2 vari abl'e" connection is in'the
|IIustratedwenbnﬁam@nmbestbemgheds®enmbenetge wﬁﬂnamleaem@npasaagsnission
hassage B8 god LR 200 effoctan Moy (IR0, bl enath Rlotubl ng 89 whi ch
dips in an axia escopl ng nanner I'Nto the Ird energy ransm ssi on
passage 88 whith ernanei@suﬂomamnseimﬂiha@ntcemdxfa@epbiaihs"drlve section
35, its oth in re rria It re it isin
fluid conneg{Ll%%{jr % % é? e % %1%%e§$d%%a n%gégfﬁéﬂiagéage 90. When
t he carr|ageaﬁﬁﬂges764pe$$0ﬁnxhtheet@ur&tqmsmﬁssbmimgswageﬂshi 23, the depth
to which th b|n i nt thir ner transm ssi on
passage 88 %erslﬁF%Lou 5?? ptﬁﬁﬁzt %YfP§ € co%%gc ?%ﬁ%t%?ﬁ? e end

ef fector 14is mmﬁhhebﬁvhu&kﬂabédtemﬂuﬂﬂm&n&Luaimabmangyz7raﬂsﬂk53|on
passages 84 a§§H18§hgre d ned -85, fluid passages. In deviation therefrom
at | east ong enery tr%nsnl °on® passage could be provided for the
transnission of electrlc energy, for exanple for driving and/or diagnostic
nmeasur es; h ase, t he Lener woul d in rtigcul.ar. be tr nsmtted by
Teans. of at PeastoRat et HPATo i o el KB PRPbugh R Erbr Bf
transn155|ohomamsageo£ the guide groove 38, from where the two leg

sections 45, 46 project. The two energy transmission passages
84, 85 expediently run within this rear section, so that they
can pass through the block base body 33 in a straight line

without any steps.

In the illustrated embodiment, the drive unit 13 further hag
an additional third energy transmission passage 88, which
likewise passes through the block base body 33 in the
longitudinal direction, the section located within the block
base body 33 expediently extending parallel to the sections
of the first and second energy transmission passages 84, 85
which also extend therein. The third energy transmission

passage sy expedientiv alsce extends within vthe rear sectlion

2 Ara

87.

The third energy transmission passage 88 isg used to actuate
the end effector 14, which is designed as a suction gripper

in the illiustrated embodiment. For this purpose, a vacuum can



The rear side of the housing base body 32, which is opposite the drive
section 36, is expediently fitted wiwth a connecting bl ock 93 through which
the three energy transm ssion passages 84, 85, 88 pass as well, the latter
term nating on an outer -20- surface-df-the connecting block 93, in
particular its rear end face 94, with connecting ports serving as
connecting neans 95. To these connecting neans 95 can be connected an
external energy supply line not shown in the drawing, in order to establish
a connect i offet erehiektier hie eoriticol gunpre whihehugbnthreoltditrhecapply cati on of
fluid to th transpLssi S .. 84, 8 . Such control unit
will in parﬁfgﬁﬁggxﬁéﬁb??g%ag% e§§? ne'ﬁ%lgg %%é%%%?g.g?hgeconnecting
ports may béarhtedded for the rel easabl e connection of an energy-carrying
line. As a whole, the connecting neans can be any design, for exanple

pl ug- andsocket devices. The separate connecting block 93 coul d

al ternativelyilbe omitredact ntidii $heasest idre geonpectimgimganse 3dwul d be

provi ded on hg.housing b 32,0t ... By I ntegrati t he gui de
carriage 34eint%h%ﬁeﬂdrfvgéﬁﬁ?%p%g,g?%éﬁﬁ%égﬁgi%%ﬂbfﬂi%%lg%ilance can be
i ncreased angvehke misd toshectnvvedheatir bee heduted tonsi deradble The bl ock

base body 33offed it 0uLde, CAIS 11896 34,1 S AL GGLA RS 10 he dri ve
housi ng 24, so that there is no nee for a justment rneaslres between the
drive housi kgtedemridet hbigldidergar trageu34icthpassdarsttBabed enbadidrent al so

of fers snmal |, ¢dLoensign | .Qw_wej - givin |de.rail 16 a dual
function, as It %%tssl%nqug%?% é)g g\,\ﬁ%@ahr Q;éu? gl?%rég{ﬁ'ggg!rli@:épsunlint 13, but
al so as a sapperidllsparléoropihg dannyo urica $hélthaind kaetrhiy's pur pose has a

suitable righdhlyss8nt Paladde GAN AR TLEMRALEY A5, A dNLEAT Y, GQNSt ructi on.

end face of the drive section 35, its other end being secured
to the carriage unit 76, where it is in fluid connection with
the end effector 14 via a connecting passage 90. When the
carriage unit 76 performs the third positioning movement 23,
the depth to which the length of tubing 8% dips into the
third energy transmission passage 88 alters without

interrupting the fluid connection to the end effector 14.

In the illustrated embodiment, all energy transmission
bagsages 84, 85, 88 are designed as fluid passages. In
deviation therefrom, at least one energy transmission passage
could be provided for the transmission of electric énergy,
for example for driving and/or diagnostic measures; in this
case, the energy would in particular be Lransmitted by means
of at least one electric cable passing through the energy

T am e ;
ransmigaslion

T 0T
p L

rssage .
The rear side of the housing base body 32, which is opposite
the drive section 36, is expediently fitted with a connecting
bleock 93 through which the three energy transmission passages

84, B85, 88 pass as well, the latter terminating on an outer



-21- Caims 1. Wrking device with at |east one drive unit (13) conprising
a novabl e output part (16) and a drive housing (24) in which are arranged
drive nmeans (36) provided for driving the output part (26), wherein the
wor ki ng device (1) conprises at |east-®he guide rail (16) having a

| ongi tudi nal di mensi on, on which the at |east one drive unit (13) is
mounted for |inear displacenent by neans of an integrated guide carriage
(34), the drive housing (24) of the drive unit (13) directly formng a
carri age baserifogy of38)e ofortnieet gug delccdr pBagen (B34 )r iwhiaoh idwerkaps the gui de
rail (16) i e manner of a slider. characteri.sed_in_ that the guide rai
(16) conprigg%qgcelggStwgﬁécﬁ%ﬁﬁ ?H§3§E%FFO%“?8§F gﬁdc?ﬁmitﬁ§gnnunting
section (65)edrss @Sovirdedhade lvotwec nbuntiengs r et essede ( 66)naaliechaar e f or ned
at the sane i I n.t opposite Long sid (47, A8) of the guide
rail (16) s%%%hﬁ%%'gég% ﬁ%H%@XeQQE§ 26 BgﬁTdﬁﬁﬁéetﬁga%V}’elﬁnit (13) to
be | at er al | yrdant tted esbalahtkly enovededtriom theaguixderrai |l c¢iBpl uwBitWorki ng
devi ce accordj tQ,. i , characterised.in. that the drive housing (24)
has a sing|ﬁgﬁggéégﬁgég%ﬁﬁ%%ﬁggﬁﬁaﬁy“%bf f"?%%QﬁBFEEd%€3! dates the drive
nmeans (36) arxh:domrsothescagrisage, bEse sBodyudiB3) .con8roWirkitngidévice
according t l.aj r I . characterised in that the.carriage base body
(33) is subg?gﬁgﬁgk%ygffé%ﬁﬁbgEa%ﬁ“ﬁéfﬁﬁega%y%ﬁ¥ﬁgm§%5bve (38) flanked by
two | eg sections (45, 46) |ocated opposite each other, through which guide
groove (38)..the ide.rail (16) extends i he | ongi tudi nal, .di rection. 4.
Wor ki ng dev?%%(égﬁﬁggf% %%#%?Ié?%?éfrqﬁ{gFggéeg?%gggiﬁegE%fﬁ?ﬁ% two | eg
sections (4&ng)ioh dhesrcamerggecdasenpodyng 33)s ar ehpiovitded on their

faci ng inSig%%lé@tEg b%ggir1 a%egnsa£5§?@ﬂe%Chfé¥ é@@%CQeiSh§Qpp [ted on at

| east one gui de surrace ?%33 provi de E%ngopp05|te IBng Ri'gestar, 48) of
the gui de rawdkgtl@pvicds. Wrki ng device according to claim4, characterised
in that the guide surfaces (52) define on each of the two | ong sides (47,
48) of the guide rail (16) a guide groove (52a) which is engaged by the
associ at ed Peardepgraeansor(E3):ing block %3 could alternatively be

omitted; in this case, the connecting means 95 would be

provided on the housing base body 32 itself,

By integrating the guide carriage 34 into the drive unit 13,
the precision of the guidance can be increased and the massg
to be moved can be reduced considerably. The block base body
33 of the guide carriage 34 is an integral part of the drive
housing 24, so that there is no need for adjustment measures
between the drive housing 24 and the gulde carriage 34. The
illustrated embodiment also offers small dimensions and a low
weight by giving the guide rail 16 a dual function, as it
acts not only as a linear guide for the drive unit 13, but

ol mes oo - CrvAmAm e e e o e e - Fan Ay iy vayyh Ao T T myeed e 4 g
aLB0 A5 4 IUpport npar Ior the drave units 12 and Zor vhig

purpose has a suitable rigidity, so that it can be

impiemented as a unitary construction.



6. Working device according to cl ai m 4 %¢ 5, characterised in that the
beari ng neans (53) are designed as bearing cassettes (55) installed into
the | eg sections (45, 46), the bearing cassettes (55) having a bearing
housi ng (56) and antifriction bearing bodies (58) held in the bearing
housi ng (56), the antifriction bearing bodies (58) being expediently guided
in a circulating channel (57). 7. Wbrking device according to any of
claims 1 to 6, characterised in that the drive housing (24) has a

| ongi tudi nal axis (27) and conprisescaadiisve section (35) which adjoins the
carriage base body (33) in the axial direction of this |longitudinal axis
(27) and whi ch acconmopdates the drive neans (36), wherein the drive section
(35) in particular is joined to the carriage base body (33) in a single

pi ece, the carriage base body (33) on a side surface facing away fromthe

| ongi t udi hal aResk{2y)ddasca wiideatgrioove: (38 extendimg- atl3i ght angles to
the |l ongitudinal , axis %27%%fnd t he carriagF %ase godxdis fitted, to the

gui de rai FOFRBEY WY he t ARV il Qe rBove’138) L hheatd 2 9B Vi Ki'hy devi ce
according (o) any ofichaifd dridndedChal et REdSed(BH) thatvaded east one
energy transm ssion passage (84, 85, 88), which extends in particular

paral | el €®ivhed| ohgi eudbnhl Paxis({97) wWhrekn useel Torkime opetati bh of the

drive uni ~~and. which passe j de ). a - t he
drive sec ?éég%égg,ghggéggttﬁﬁgu%%£$ﬁeg%%€r§g%go%ggéégd%yfﬁgé§egébﬁQ%brking
devi ce accbnehagohp chakimi 8; charactesdsedona dhate atnleasl3pnes ener gy
transm ssi on passage é84, 85,.88) is a fluid assqgﬁ. 10. Vbrk[qg devi ce
accor di ng"PBREF Sl AUB 10T AT RETETTERY Mh BRAES ©n & rBAFCSTdE of the
carriage basgebogdyr(33) 0ppOsi tg-thei gk ive.seehi 004 (38), cieONBLcHE NG Means
(95) are arranged which are assigned to the at | east one ener

. . ! gy |
t ransm ssi bf) passagel { 840 rBbng 88) candl v dhe 3t edespett eht ¢y toeageddon a
connecting_bl ock ( fitted to the sj de. of i age,_base body
SaGufitng abli vt ER bPer fp et o 6708 shhe £7EL' 96700

(33). 11 ce accordin 0 anh claimns aracterised
in that thenetérleasst oneddr) vehanatrddBled sioftipaf | thd- opetat edilypesd) t he
drive neans (36) conprising a drive piston (68) coupled for novenent with

the out put®PartSe263t aht$bcar@d P Bl Y i ¥ thabe?® { 6739 bt nEd $n t he
drive hhisi . . : | !
e hough . (48t Pt Ly e 37) patgn gonss sy Toomge L1 o

sing (24 ich is made T n one piece
with the ¢abriegecihases bbodymé@3)t the same axial level on two opposite

long sides (47, 48) of the guide rail (16) said two mounting
recesses (66) allowing the drive unit (13) teo be laterally

fitted to and removed from the guide rall (16).

2. Working device according to c¢laim 1, characterised in
that the drive housing (24) has a single-piece housing base
body (32) which both accommodates the drive means (36) and

forms the carriage base body {(33).

3. Working device according to claim 1 or 2, characterised
in that the carriage base body (33) is substantially U-shaped
and defines a guide groove {(38) flanked by two leg sections
(45, 46) located opposite each other, through which guide
grocve {38) the guide rail {16) extends in the longitudinal

direction.



12. Working device according to any of @lains 1 to 11, characterised in
that the at |least one drive unit (13) is a linear drive unit wth an out put
part (26) which can be driven to performa |inear working novenent (25). -
24 - 13. Working device according to any of clains 1 to 12, characterised
in that an end effector (14) is coupled to the output part (26) for

e oroy 24t 0 e UL PG ALY 5L 801 as 1D 500, BLL OFL i drdd e D81 gy Sxpedi equ Y
desi gned as gri pping”neans ?1ﬁa§, in pafticular as a suction gripper. 14.
Wor ki ng devikeetaecendi nggt scanycnd chaj nsecl ¢0 43¢ charaegeribsed bodyhat
the guide rail (16) is directly represented, by a single-piece support spar
(2) whi ch (8%t eAds PF@@FQeananm%?%batf%ﬁyﬂ%dﬁvgf%%%|W%h%pg?%fg?guggﬁ?é

bet ween t uptindoknggEfaces (A uhiEh ane.artangedoat gadigtance from
each othe?ggﬂPtE%bﬁoﬁgitudinal dir%%tion of t%e suppor? sp%? and by neans

of which swofmoantbAy pnoeifladesnt hppsapperiospasifiesoidcandde sécubed to a
hol di ng stru&ture.ﬁS) 15. Worki ng device according to any of clains 1 to
14, charaBt'effsEd*in'tRht it conprises at least two hol ding structures (5)
to which the guide rail (16) is secured in two regions lying at a distance
fromeach other in the longitudinal direction, each of the holding
structure§- (5)"bekhgdndanied srcardbari by devite’ (6JIHHICHBUERENL 1N a
?agfctlontﬂgﬁpﬁﬂglgﬁkaé torkhe.Longhtudipalcaxhisc£3) 9F the gwbdecsai |

- sides (47, 48) of the guide rail (16) a guide groove (5Za)

which is engaged by the associated bearing means (53).

6. Working device according to claim 4 or 5, characterised
in that the bearing means (53) are designed as bearing
cassettes (55) installed into the leg sections (45, 46), the
bearing cassettes (55) having a bearing housing (56) and
antifriction bearing bodies (58) held in the bearing housing
(56}, the antifriction bearing bodies (58) being expediently

guided in a circulating channel (57).

7. Working device according to any of claims 1 to 6,
characterised in that the drive housing (Z4) has a
longitudinal axis (27) and comprises a drive section (35)
which adjoins the carriage base body (33) in the axial
direction of this longitudinal axis (27) and which
accommodates the drive means (36), wherein the drive section
(35) in particular is joined to the carriage base body (33)
in a single piece, the carriage base body (33) on a side
surface facing away from the longitudinal axis (27) has a
guide groove (38) extending at right angles to the
longitudinal axis (27) and the carriage base body is fitted

to the guide rail (16) with the guide groove (38) ahead.



3. Working device according toe any of claims 1 to 7,
characterised in that at least one energy transmission
passage (84, 85, 88), which extends in particular parallel to
the longitudinal axis (27) and is used for the operation of
the drive unit (13), and which passes the guide groove (38)
and leads to the drive section (35%), passes through the

carriage base body {33).

9. Working device according to c¢laim 8, characterised in
that at least one energy transmission passage {84, 85, 88) is

a fluid passage.

10. Working device accerding to claim 8 or 9, characterised
in that, on a rear side of the carriage bkase body (33)
opposite the drive section (35), connecting means (95) are
arranged which are assigned to the at least cone energy
transmission passage (84, 85, 88) and which are expediently
located on a connecting bklock (93} fitted to the back side of

the carriage base body {33).

11, Werking device accerding to any of claims 1 to 10,
characterised in that the at least one drive unit (13) is of
a fluid-operated type, the drive means (36) comprising a
drive piston (68) coupled for movement with the cutput part
(26) and located in a drive chamber (67) formed 1in the drive
housing (Z24), the drive chamber (67) being expediently formed
in a drive section {(35) of the drive housing (24) which is

made in one piece with the carriage base body (33).

12. Working device accerding te any of claims 1 to 11,
characterised in that the at least one drive unit (13) is a
linear drive unit with an output part {(26) which can be

driven To perform a linear woerking movement (25).
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13. Working device according to any of claims 1 to 12,
characterised in that an end effector (14) is coupled to the
cutput part {26) for movement with the output part (26), the
end effector {(14) being expediently designed as gripping

means (lda), in particular as a suction gripper.

14. Working device according to any of claims 1 to 13,
characterised in that the guide rail (16) is directly
represented by a single~piece support spar (2) which extends
freely and without any additional support structure between
two mounting interfaces (4) which are arranged at a distance
from each other in the longitudinal direction of the support
spar and by means of which two mounting interfaces the

support spar 1s or can be secured to a holding structure (5).

15. Working device according teo any of claims 1 to 14,
characterised in that it comprises at least two holding
structures (5) to which the guide rail (16) is secured in two
regions lying at a distance from each other in the
longitudinal direction, each of the holding structures (5)
being mounted on a bearing device (6) for movement in a
direction perpendicular to the longitudinal axis (3} of the

guide rail (le).



