-1- Wrking device wth 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 output
part represented by a piston rod, to which gripping neans designed as
suction grippers in particular are coupled for novenment. By actuating the
output part, the gripping means PRI di€¥BFaced in order to reposition a
tenporarily picked-up objegtrn ZheiasKidng devi€azgan for exanpl e be used
for handling conputer chips 1n electroni cS nmanufacturing. EP O 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 nmovement with the output part in_a multi-dinensional
manner, it TREUFBVERE LAy ZRLARRD UL PoMorhendrdaydcaniith ;thdearspPieabl y

nount ed on gaigHi @8 StdorptYE eng BEP mbvBB2e 4dd it dhse! 95€% argykde structure
wth a Ilftlng,carrlagf whi ch is displaceably nounted on two beans and

whi ch coul #MRPYi Hti"Bretberas¥d merdnBthts MyaasdProeldad £orher eon. This
known gui deir$tk H§t K€ 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 ;od, 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 output part in a multi-dimensional manner, it 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 lifting 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 dinmensions. The present invention is based on the
probl em of creating a working device wAich ensures 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
havi ng a | dwgi, t bdveradr dianeasy orpmmrexwhpshigihmtdbn| edsictode drive unit is
mount ed f or. Li,pear, i splacerent, by apans. of An LaLege ahad,oubde, carr i age,
the drive housing of The arive U T diredt y formng a carri age base body
of the gui descakriage wihikéhgoderi@poft helguiwddyr dekge Mimeasimnaer of a
slider. In this way, the at |east one drive unit is guided for |inear
di spl acenent on a guide rail of the working device by way of its housing,
whi ch i s dé&SiegpateentasindrenyeoholsibagedAos utist arobabm adlf anteagéngfat hi s
arrangenent, ies i g.fhe Lact,that there b no. need for an. qdditional
external guide carriage for disp aceabl B Roun i ng, betause Re gui de
carri age i Sldastegnatatlustbble héridrd waibonwhilelmvgugde <ianplieagedhas a base
body which overlaps., i.e. partly enconpasses tr%ed?uggg.ornasil in the manner
of a slider“ 2NdSWhTTH % G &€ ai/ roepresen?e%acby R&™@ariVe housi ng of the
drive unit. The working device therefore has a sinple configuration with
very few c onent s, .and _ensures hi ghl eci.se | dance .for .the
di spl aceably’ RBGNT edf Ht FYGDART L . LTS PEyRreSpTibs "1 Aaduds fevkren
several dricompuibes ar desistubbanpoisse yahbumdeichqoa doegandiinhé sanme gui de
Lo : on dt quia%?lggé?gf%&n gq 1A g?a%”tl'e% tPLhOGRLR [giat] ¥ G bRe guide
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

overlaps 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 slider 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

gimultaneously mounted on one and the same guide rail on the



Advant ageous further devel opnents of the invention can be derived fromthe
dependent clains. The drive housing of the at |east one drive unit
expediently conprises a single-piece housing base body, which both forns

t he carriage base body and accommpdate€$-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 desired
orientation relative to each other. The carri age base body is expediently
U shaped aidsdef ¢hdshea sgue deouptdogept iaegikeld byplbegvesdet tbasgliobat ed

opposite eggglogggp¥ﬁ%?q¥%tqugﬁggngpﬁg£ed on the guide rail with the guide

groove | eading, soO e qgui rarl extends through the guide groove in
the longitudinal direction. On the |l eg sections of the bl ock base body,

beari ng Means AL LoEXRCALEPLY RIAMLARGLIDIG 5Q- PRELALSANLLA Uil de surfaces
on the long srdes”of the guide rail- ese guide surfaces may I n particular
format |edetriveé fuimdéhgr dependemt theipwositi ve engagenent of the

associ ated bearing neans. A particularly high precision can be achieved if
t he bearing neans are designed in accordance with the principle of
so-cal | ed ITheedriballousdagi of tdrd aguildesmyoras senbei wsit Erpedbemting of the

drive unit 9 : ul rail _1s ticul ar S| e.if. t ide rai
has a muntﬁoﬁgkgg%%sas%gggﬁei%%Cheg% %215?%% }%ﬁ‘slél '?) ghk\é\’/\owﬁér]iqg bglEﬁegg?ngsua
nmount i ng sediei oarridme esat body reecessesmhgdatgsathe hér senmeeheselInn the - 4

- longitudinal, direction _of _the ide.rail,.. . ive.uni.t can
easily be Fﬁg aﬁ?gﬂ %ﬁé@ﬁa%% %ﬁ?ﬁg¥h§légr%1?%&%¥%§£%%gﬁb%%%é %%??%Ege. I n
t he opposi tperodurceten arf, thhehodus g lpaist bady bdatatbe atdnriegrobede from t he

gui de rail ﬂgﬁytdingﬁgnarqgesggéﬁénﬁgﬁg EﬁgLﬁé§¥}ed orientation

relative to each other.

The carriage base body is expediently U-shaped and defines a
guide groove flanked by leg sections 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

ball bearing and guideway assemblies.

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



The drive housing preferably has a |ongitudinal dinension and conprises a
housi ng section referred to as drive section, which adjoins the carriage
base body in the longitudinal direction and accommobdates the drive neans,
the carriage base body having at a sidé-surface a guide groove used to
accommopdate 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 exanple

conpr essed laingitudtwaindmgtonor| & thhiec gehée gyailcasobehatartbieedrive ough at

| east one enperg r M_SSi_00 I h h base
body. This%gitlégétg%%§5§%§r3§g ra%%ﬁfgé%gﬁgigggggéﬂgg§3§p§8?é%§ y arranged
such that itther gnsdpasartikgeguidetity cppesita Pparactdaharthia drhweregiton of its

bottom Several s I [ } p : CERY he; for ned
sinultaneod§?§EFnH%E%E%ﬁ3g%e§gg%§g%%&,Qggrggggﬁgﬁéq?§5 enekéy ?%%%snission
passages f oreckidoubf ereaptiineg.-fl ui di ¢ actuation of the drive neans and a
further energy transm ssion passage for applying a vacuumto a suction

gri pper coupled for novenent with the output part. If electric energy is to
be carri ed Thw dugdhie abowselrlg, patférasty dme el bengitaddabl ediensipadardt | y
routed through t.he re cl.ive ’ L SSi onnecting nmeans
al | owi ng atccﬁné)e{:tsl e(s)n%srpoglés’dinﬁg-s’ggﬂﬁellreé%?%gértflél (r%g% ﬁ?%gg?%{cgg%gbnnect ed to
the at | easthimheadieiyy ther aasnisse drasgabsdgelmrtdieelpagiwminglpr ovi ded in
Lhe region o LA 54 46 Bl Be aIIAAL; PESEHAY Wi hiis @Ppgsite the
drive sectiOn.  The energy-carryirng line is for exdnple at 6dst ~one

el ectric cdipldy davahglsast sode flhefadd e phide dwswe Thed dto | east one drive
unit is in particular design for.a at.Lon. fluid [ this

cont ext tﬁ%“:PWVéaﬁ%d%EEﬁg?ggoﬁ%%}sgﬁ% %??gég%?éF%ﬁ 8$?€§¥%%E§Fed to the
out put partdaing Isecafed are dndpaveiolanbdesignekdis a shegdly ipiechousi ng. In
principle, however, a drive unit based on a different drive technol ogy
woul d be conceivable, for exanple an electrically actuated drive unit or a
conbi ned el Bctirs Euahbef |advéhnpegeousirifvehgnehergn regplicegnfcat itbe of t he
drive unit as l.i.ne Ive.unif,.in i i V. nt of the
out put partog%?%glfgnégfg%%fﬁggf ?%l%hf¥$bgP3§ geggéghggaggﬁgggAnother

possi bl e desgmrcentidobeelvzasedcoanergyot @rp het catwireduthtouginyatend ef f ect or
may be coup| ed. .f Lth.tLhe o a ngl e work to
be perforréifaﬁ%(Q%ﬁgg§§%§?%§' %@%%QMFEQ%%géggo%QV%qﬁgﬁgghgﬂgﬁgﬁggeffector
may be a weblhiaigbekecbodide THifs bt leastesingnedersy & reasulésiprevi ce, the at
| east one § steigfeeﬁgoéx%c}i'eﬂtﬂ PaLLl el Al RE O 'i&p'rgg ;‘?ﬁts’thfeor exanpl e
a jaw gripper or prefer y a ductio gripper actuate By’ reans of a
vacuum guide groove, in particular in the region of its bottom.

Several such energy transmission passages may easily be
formed simultaneously 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. IE
electric energy is to be carried through as well, at least
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



In a particularly advantageous further devel opnent of the working device,
it is provided that the guide rail is directly represented by a

si ngl e- pi ece support spar which extends freely and w thout any additional
support structure between two nountingStnterfaces arranged at a di stance
fromeach other in its longitudinal direction. These nounting - 6 -
interfaces allow the support spar or the guide rail to be secured to
respective holding structures, so that the guide rail can extend between
tge t wo ruﬂuﬁangmsésinn:@aesagelaﬂweemaadE¢nuﬁY'@rgahd¢@:inambh aegiewi gn offers
advant ages en conpared o,0ne_ in. h i ed al ong an
addi ti onal 2@ r?r§iruc %r%he é%gﬁg ec? %32%%’ g%ﬁ% ex a?Pgn#%%t neasu?es
The assenbkwg ﬂo@ve|aec¢eby sTiplenerfiyece vy ingl diltng 5% rivot exespy ext

expedl ent | ¥L§ Sggonentls %Elgzheag\f)g kolrngtd Vgiéi:e’o %”ngéf&ec%ﬂuﬂ égep

mount ed on PPhg dévicce Tor novement 1n irectron at right angles to

t he | ongi tudi nal dlrectlon of the guide rall Thi s arrangenent as a whol e
of fers the _opport n|t Vi n the at . t he
Iongitudingﬁedﬁ |on he'guite %glfn ékl%ﬂ?ag ?ggﬁﬁﬁ %ﬁereto

means of a_mmae$mrtw rfgupar povet . dinsphasermritexef, the cgcm@emaaw The
encl osed APl RETEEI 4 e Cardes R anree T Piet FE R FAEREF Ao Z?er red
first enbodindEnbcoated he wonking aﬁamhar doowedliimg the dhkve mwestinon, in which
hol ding str UCt lilfrlrelcs:lg t rl‘l%w\é\prglr(l ng gr%\\/rlecgn% ®%ased on a different

drive technology would 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
motion, 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 is used for welding, the end effector may be a welding
electrode. If it is 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 a particularly advantageous further development of the
working device, it 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 arranged at a distance from

each other in its longitudinal direction. These mounting



I ndi cat ed by dot-dash |ines only; Figure 2 is a rear view of the working
devi ce

_6 -

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 advantages when
compared to one in which the guide rail is mounted along an
additional support structure, because it avoids complex

alignment measures. The assembly, too, is very simple.

The two holding 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 offers 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;

Figure 3 is a top view of the working device from Figures 1

and 2 in the direction of arrow III from Figure 1;

Figure 4 is an oblique view of the working device from

Figures 1 to 3 without the holding structures;



fromFigure 1; Figure 3 is a top view of the working device from Fi gures

Figure

Figure

Figure

Figure

Figure

Figure

-7 -

5 1s a side view of the working device in the
direction of arrow V from Figure 4, the viewing
direction coinciding with the axial direction of the

longitudinal axis of the guide rail;

6 18 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;

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

in the direction of arrow VII from Figure 6;

8 is an enlarged view of the framed section VIII from

Figure 6;

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

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

orientation of use of the working device 1. Its longitudinal

axis is indicated by a dot-dash line at 3. The support spar 2

is preferably a single-piece component and is expediently

made of metal, in particular of steel.



and 2

in the direction of arrow IIl fromFigure 1; Figure 4

-8 -

Two mounting interfaces 4 are formed on the support spar 2 in
the longitudinal direction of the support spar 2. They are
expediently located in the two end regions of the support
spar 2. By way of each of the mounting interfaces 4, the
support spar 2 is detachably or non-detachably secured to a
holding structure 5 indicated by dot-dash lines. The mounting
interfaces 4 expediently have one or more holes for the
insertion of screws and/or connecting pins for a screw and/or
pin connection with respect to the associated holding
structure 5. Other alternative or additional mounting

measures are also feasible.

By way of the holding structure 5, the support spar 2 is
supported on a machine frame not shown in the drawing. Direct
support is possible in principle. In the illustrated
embodiment, on the other hand, the support is indirect,
involving the interposition 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 3. The bearing device 6 may for example be

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

As the possible directions of movement 7 defined by the
bearing devices 6 extend parallel to one another, the support
spar 2 together with the holding structures 5 forms a support
unit 8 which can perform a first positioning movement 12
indicated by a double-headed arrow at right angles to the
longitudinal axis 3. Expediently provided drive means which
can cause the first positioning movement 12 are not shown in

detail in the drawing.



I's an oblique view of the working device from Figures 1 to 3 without the
hol ding structures; -7. Figure 5is a side view of the working device in
the direction of arrow V fromFigure 4, the view ng direction coinciding
with the axial direction of the |longit#dinal axis of the guide rail;

The support spar 2 extends without any transverse support
between the two holding structures 5. This results in a

gantry-type arrangement in particular.

The single piece support spar 2, which may have several holes
to save weight, supports a plurality of drive units 13
actuated by fluid power. The drive units 13 are preferably
operated pneumatically. Deviating from this design, it would
in principle be possible to have at least one of the drive
units 13 actuated electrically, or to provide a hybrid drive
unit operating in accordance with an electro-fluidic 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 region below the support spar 2.
In the illustrated example, the end effectors 14 are designed
as gripping means 14a which allow objects 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 is 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
longitudinal axis 3. Each drive unit 13 can therefore perform
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.



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

| ongi tudinal direction; Figure 7 is a partially opened-up side view of a
drive unit in the direction of arrow-M0- fromFigure 6; Figure 8 is an

enl arged view of the framed section VIII fromFigure 6; Figure 9 is a
perspective detailed view of a drive unit; and Figure 10 shows the drive
unit fromFigure 9 fromanother angle, the bearing neans and the drive unit
bei ng i n adihiet senoshowsisépaiad eloyemenos dET da@ akeatsrs mysenuct ure and

assenbly ¢l 2RGEL: JNGMOLY! 08: AP e nhdentdd 5A 5BY - bDs, rafgtenge nunber 1
as a mhole"conprls%s at” ['east  One support spa S avi ng alinear di mension
and bei ng iwhipar &ccalar adéskgmethis pinashapashidchveupporaf spar 2 is
oriented harizontally. i.n the.usual orientation of use of the working device
1. Its IonjFFBSFEEYeéy?geign%ﬁd#%ated by a dot-dash line at 3. The support
spar 2 is preferably a single-piece conponent and is expediently made of

metal, in %%Et&ggk9ﬁg(ge€%%%eh'may comprise a plurality of support
spars 2 arranged parallel to and at a distance from one
another, each being capable of independently performing the
first positioning movement 12. In this case, it is possible
to drive-couple drive units 13 mounted on different support
spars 2 by means of one actuating unit 18 each, so that they
can perform their second positioning movement 17 only

together.

A working device of this design can for example be used to
pick up objects 15 lying close 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 of the first and second positioning movements 12,
17, each drive unit 13 can be traversed in a plane which is
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



- 8 - Two nounting interfaces 4 are fornmed on the support spar 2 in the

| ongi tudinal direction of the support spar 2. They are expediently |ocated .
in the two end regions of the support spar 2. By way of each of the
mounting interfaces 4, the support spdi-2 is detachably or non-detachably
secured to a holding structure 5 indicated by dot-dash |lines. The nounting
interfaces 4 expediently have one or nore holes for the insertion of screws
and/ or connecting pins for a screw and/or pin connection with respect to

t he associ ahédhhid diergesticctanr ¢o5théx ter paistiefipaing encyemadds ti2onal

mounti ng ”‘i@sgég&fﬁe‘?ﬂ %kéx‘?efa%?ds'v}ﬁ'l%h BYn c%séé?edl 'c‘i!hg)gb?tt{]%‘?t”re 5, the
support spar I'S supporft on a machine Trame not own-in’the draw ng.
Direct supp@sDCL@tepbsmlbéeumIt @3i-nciple. In the ill ust rated enbodi nent, on
the other hand, the support is indirect, involving the interposition of a
bearing device 6, which is |likew se indicated by dot-dash |ines and on

whi ch t he dssdetatled caohdidngvestunict UB ehds ias hgusied whoidbe iadj ustable and in .
parti cul ar .di ceahl e c - he ow 7 in a
di rection \/:\Lﬁlegﬁkgl é%rspg%gv%&fq{sq?% ﬁ\gh%lh dtllglgug? P%heién%i ggggo%ge beari ng
devi ce 6 napdf by wamil ghbeh aitguisdeuppeiteast oa ghe deuisher rgétuted and t he

machi ne fr e d|r i v t, 7 f ned t he
beari ng de\%fggglélﬁ%h ell;%gﬁgﬁ%g%ﬂ letggko%gesano qu Sg%ﬂe%sﬁqgggirlt spg}ré

t oget her V\ndlrhvehetmqiednfpgmsa remotkimgs m&v rais 28 sapzplurwe o th8 duhiveh can

performa i n e t headed arrow
at right a??gpégngo thél(al Eﬁgﬁ”‘?}% %% géﬁ%sé%% E%pegl ent %r ovi fd%d drive .
nmeans whi clragaing ditse tﬁlhedfpcv@ttlpmsngl mvmrgznmovenem tllze dfdéusotatsiown i n
detail in the Qirﬁ‘%ﬂcge theewng}hl &B%ER%E tzssglt% Sxéa%{‘dsal E@PA{% aa”y

transverse suppor twe I ng ruc ures 5 Ars Testits in a
gantry-typehar thrngiammtnnnpm tnoyemant The tdienghe mmrﬂ;appemg spar 2,

whi ch may Q:%%% t fsllnlggggneo%s Thew%llfhztd t%%pgggl%sthaé QH,IUEG(E \é of drive

units 13 actua e ower ve unit are ref era
oper at ed pmleumatlbaiﬂ }theDeilllaattirrageﬁr ennmdur@mtssaga,desmm@dl dsin pr| nci pl e

be possi bl %158a?az¥xelv%t uﬁg a&-gesb“ Eg oQ{éi\é%i#Bi ﬁlévéxg’en%crzgaggg th

el ectricall'y, O provi Ive unit~operating in accordance
with an el eotrkong | niwhrendr v eaipr iligepkenovements.

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 13 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
example, the drive unit 13 has a rear side 28 facing 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



The drive units 13 are suspended on the support spar 2, each having at

| east one end effector 14 for perform ng device-specific tasks in a working
regi on bel ow the support spar 2. In the illustrated exanple, the end

ef fectors 14 are designed as gripping- kans 14a which all ow objects 15
indicated only in Figure 1 to be picked up within the working region for
rel ocation. The working device 1 of the illustrated enbodi nent therefore is
a handling device. The drive units 13 float above the ground and are only
hel d by thelswgEpodtingpaxiz. 2Thenduppuoristspaf # simgflhi siemntodxt provi des an
advant ageo i.tiopa tion by dj. ly. formng. uide,rajl.,.16 on
whi ch the ré}t\%gcql?%i'tﬁs 41%&;?% Png)utn %Sd%léggéi%bﬁ%ce@ﬁg%%g?n b %ebgg?’a?zl

di recti on ofonnse al oagriagh bakeakody 33 Blch duidee camiriadd awhtihbred ore
performa secq iti.onin t..17.i ndi b oubl e- headed
arrow, whi C%Ccle qgglggl ]Iuiltopétrh%l Eg¥$%rgpﬁlﬁezﬁoﬁg¢?§{jﬁggl é4fa>6<\‘|’ﬂ%silCLS]ll. t$ﬁe drive
units 13 ardriexpedient} yismohableceaidapewrdentd yorr ¢éhat i veewizeosénghet her. -
10- The seco iLtionin 7_can_ be, ¢ e Yy, .an ., actuating
unit 18 vvhilg e%%sglsa%!gilé céa){{leldg‘lgg? é%@%}aé%ﬁzpﬁeéh%nsc? C\%ﬁl cﬁog‘%’ttl;%n&ﬁga for

exanpl e pi molapetd dvi verfuz2het séetiespécthe esidaleepincd HBisifibe wor ki ng
device 1 conprise,a plurality of s ort ars 2 arra d.parallel to
and at a diSYANGROY T Ot G Anor ners “BRCR baT i S spSrE ol 1 H&phdent | y
perform ng 4 heedeiivdhg posints doicngr vy eveemts 12, adgouirodstedsis tihe is possible
to drive-coyple dii xe ynlts ;32 founied an dhllerent suppod opars 2 by
means of one actuating uni it eac%, L5t hat ¥ ey can per or tAefT second
posi ti oni ngtmpwerinhg IifowEnlepntt ejedherthe Aunpunkipegtdeéi. cEn ofhet hixdadlesi gn can
for exanpl e he used t i ck up.obiects 15 lying.clase to_one anqgther in the
wor ki ng Tegi ity Sheanett e B OE AR 1 HE BRI S gr et or

di stance fraincome ahetdwrriskbeebaperatynisng thepdrtristuilanddsesaig.posi ti oni ng
novenents 12, 17. Such an application can for exanple be found in the

manuf acture of el ectronic conponents; the objects 15 nmay be conputer chips
in this casen d fdepensaid sofrfahe 37|afStuhat ddienbiodisiegt 241 hérigh keast one
si ngl e- pi ece quide paile 8 S9N BY Se 13UBROLS: APR,E 5By, SYRPOTt @ single
drive unit 13 onl y.

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 terminates 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 rall 16 with the
longitudinal opening of the guide groove 38, which is located
on the first side surface 37, leading, so that the guide rail
16 is partly encompassed by the carriage base body 33 in the
manner of a rider. The cross-section of the guide rail 16
expediently comes to lie at least largely within the guide

groove 38.



By neans of the first and second positioning novenents 12, 17, each drive
unit 13 can be traversed in a plane which is horizontal in the illustrated
enbodi ment. This traversing opportunity then applies correspondingly to the
end effector 14 fitted to the drive uni%- 13. The end effector 14 may,
however, additionally performa third positioning novenent 23 which is
perpendi cular to the two positioning novenents 12, 17 descri bed above and
whi ch can be caused directly by the associated drive unit 13. In detail,
each drive Qwing 18 bas quideusiogveMdischthe $Hiedst besedbedy dii heshausi ng 24

for disti ”géidé;%@%ﬂg furtﬁeg&‘i‘ Ay af W%Eﬁﬁtkﬁce' ﬁo&k&%o%feegﬁg%t he

gui de rail conpri ses at ast one output pa whi ch
can be dri\gueave pérfI@ﬂgnSaCMPm rip mg¥epEntheSaraliage vieaseo boky 83 i ve

housi ng 23 vﬁﬂqmt Qrg\hi&&telae gﬂgffgef %%tcﬂr t:l:lél"e:_L S g‘ﬁ@n%)gl lordlcf@gts,%grg the

third positioning novenent e 11 Pustrate ment e wor ki ng
nmovenent 2thddet hengmmilduaﬁeems)riﬂas fihakt the Puidsi grmm@8m@neh@¢1t 23,

the two no ei L ed, | t act the
t hat driveWUnéiéﬁfg'o %§ § §%¥gﬂi ngh%qggnents gf%’eg d% | i near
drive unitsi7.tHeé Dﬁithb[gmsd5|uﬂlhguhpvenent 23 and the wor ki ng novenent 25
are |linear novenents. By performng the third positioning novenent 23, the

end effector 14 can pick up and deposit an object 15. By nmeans of the first
and second Gworthiesg va@nmmtsi¢Q$Aqm,4@heXObﬁ®bE;®amabéelex1G@ated bet ween

bei ng pick ited J1QUr 5 - 10 i ar, show, each
drive unitej%é1 ?ﬁggggﬁfkglaF |t4?%§%i3§lgo%§f%bpggvﬁ gﬁl%héltudlnal
di mensi on vmtmieasmﬁgcm i nal:ead(irw 27 &keeadial qdaﬁatieﬂl afo tthlee direction

of the workf e@gé?g@:[‘taﬁé %:bc?h At Ea%\?Pdeegﬁ%ggg 554‘% Lye unit 13

has a rear 'si aci ng upwards and a fro faC|ng mnmards The
end ef f ect orllibtirstest podiceliimkyt pl Boedwon ledeséotommssitlle £9.are on

their facing inner 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 associated leg section 35, 36 and positively

engages the opposite guide groove 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 together 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 other, the two components 13, 16 are
further secured to 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



-12 - longitudinal axis 27 and consists of a single piece of material. A
section of this single-piece housing base body 32 forns a carriage base
body 33 of a guide carriage 34 which is integrated into the drive unit 13
and by way of which the drive unit 13 i4s- di spl aceably nmounted on the

| i kew se single-piece guide rail 16 for perform ng the second positioning
novenment 17. A further section of the single-piece housing base body 32,
which is designated as drive section 35, forns a receiving neans for drive
means 36 accomistatfd ibeatriegi pdssdtare 66, t hesmhdtveehpusimgh2danvibg ch are
designed to, cau h rki. V, t 25 of th Lt 26. In the
axi al di recstelegln%g g]fﬁ%vﬁon@dggﬁg?ln(gpﬁgxiwé%g,atehgngird%ggé%ggltt%on 35 adj oi ns
t he carri agerdvarse lbbelyr3®ssen parfdmmeldaindireciingr enrgadd o€t théde surface
37 of the drjve.h i 24, jchois, ori r.pendi r .to the
IongitudinaE“%fﬁgggg,ﬂgﬁgeggﬁgbdg@ %géebgg%ﬁﬁ%asng P?%%%%%ba%de groove 38.
The | ongit uthmalisaxi 3 gt heugfigéegpueler88yi sopeipeimdi odl avot o t he

| ongi tudi ngl axis 27-0f th ri j 4..80 QUi ove 38
t er m nat esq}ﬁusolf)l oé?%\gesseaél(;%ng g%%{ﬁ%%?dggi etlsur tatggé ]él%aerlgl? ggdtg%ée) drive
housi ng 24,5ahicviabay eqwirdegntiedthe irtterdrect i dre deatrheg sevwridgpbsi ti oni ng
nmovenment 17. The.drive unit 13 | j t . gui de L4 ki t he
IongitudindFlébgﬁFﬁﬁx%:ughghaﬂPag %1bg§% %ﬁ?i%g%éﬁ4oﬂsb%%%gF%§O§%£$he first
Ei dtehsurfac@ :{k,c;hgatﬂigelgguifg trhat hld’leir@uisdppmaidd 1331 twogmatﬁiylgem@ssrp?fssed f
y e carr e base body . n e nm i_der e.cr, -section o
t he gui de r%?%cfgm%l?%%t |%nltnl &hgo%)r%asrjtngnﬂ?gsg 9|ase6;s?t %I gFg%cyt v]?/lc}t8 in the
ggi ﬁe grOovﬁl?&eta'rii?%omﬁggwgb?ti]aigl'?ﬁdéege?ljﬁdt 38,ct11';¢me vgiucstﬁ bas_edbody
as a substanti y shape [ ructure bounds e guide
groove 38. T%%f egcgl%n%éﬁ ,eHEGgg%é%[ggﬁaggr%%%é base body 33, which are
| ocat ed opposite each other in the axial direction of the |ongitudinal axis
27, flank t i de groove .38 on the .laon ide, e j {te one of
t wo opposinggf%%glgfd%%l4 P E§rg?rT%elﬁhgﬁébggﬁrmgégok%hQ%g%e %&% | ong
sides 47, 487 exthendnhifpartalonebetnindédddrgi s8idiaralerariisng, titehe gui de rai l
16 is provided with a guide.surfa 5 2ndi i . i i,rection of
t he | ongi tu%}%ca\%atg%lng %}a%ellcﬁef oggn% aétgéﬁggg%é}goﬂvee%rggg %&%egiial | ustrated
enbodi nent . fddiedt whel ggidectaidnsc 4601 Uikgare bhe tHeinksf a€i e iawide si des
provided with heari n o) i.ch,is | ocated opposite one of
t he gui de s%??%é%%sgg %ﬁ%‘%ﬁ%ﬁ%r?gﬁp?ﬁéfﬁgﬁ P%'a sliding or rolling
arrangenent, depending on design. In the illustrated enbodi nent, each of

the beari ngr[RANS R3oR" PLGF LA M1 ML & hey anfod iR gt adiiagg of the

associ ated T'eg section positively engages the opposite guide
groove 52a.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 setscrews 63
determines the width of the 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

longitudinal slot 64 which terminates towards the guide



Anmong ot her advantages, this engagement between the bearing neans 53 and
the gui de grooves 52a has the result that the drive unit 13 is in |ocking
engagenment with the guide rail 16, so that the two conponents are inmovably
hel d together at right angles to a guilfe plane 54 defined by the two guide
grooves 52a. As the guide grooves 52a are arranged at a distance from each
other, the two conponents 13, 16 are further secured to each other in a
manner which prevents their nutual tilting. In the illustrated enbodi ment,
the beari ngunsass3 &3t dhrongbi wieg-hashanet frdasti onebeerdqygwnéans. They in
particul ar ,;ld.- consist of a bearing cassette 55, respectively, which can
be seen clearly in Figure 10 and which are installed into groove-l|ike
recesses 50 forned in the inner surface of the associated |eg sectlgr 45,
46. Each begfd ng;Gasgelde 135G i3 cdpDeald N9 ROYSLNG 26 BLEf &L abl y
consi sting of tm6.ﬁ0u5|ngl§a ves and acg?prg%%tysog ant i ?igtlon %earlng
bodi es 58 dﬁVé@ﬁPlgmﬂdéﬂlpntphéh¢nmeﬁkora©1iﬂhérb@aﬁhnguhdbfbng 56 Ln a .
ci rcul at i ngmghan ngifricti i dj Cj t he gui de
rail 16 argﬂgggpg§%%§;8nI?ﬁ%abééé%%ﬁkfggng%Qggggggnggﬁggﬁiﬁ%tkggbearing
housi ng 56 @hidleprajecls firom the helakinggshoesiyne Wot hIm @Wie cunf erent i aI13
section whi Lace i g v . rive unit
per f or s tﬁgﬂggggﬁggﬁéﬁ??ﬁﬁﬁFﬁg'2%§§ﬁ§§§ei§?ﬂpﬁ€5§§tF#%E%?ﬁﬁn beari ng
bodi es 58 \ewnvdded| onep tieegdtrdinal isegtéhantrdigsiatetihas anmioinkthgon beari ng
bodi es 58 fagi t id Led6 ralling I of__t he guide
gr ooves 525&§% ggngfﬁgﬂghgrﬁﬁgh$%%%I%fgggnsggﬁ%gﬁf%nggb%ﬁ%fﬁ% il lustrated
ermbodi ment ,cRresiwedl Hoid sidesch pl erdd dedswibh e-hieo gudde gsutfeebeari ng neans
53 as plai nphear g ARGt DhSe MO $cOLLET1 SAG APROM LI dahOf fep! ani ng
t he pl ain bearing nmeans as conponents Ich are made I'n one piece with the
carri age base thedgx88l diivecbéani ol tdleedrngttudiarlbexadj ustnedetéegt easi |y by
means of at_ | tsc .~khe qad of the S 63
deterninesE%ﬁgﬁaédgﬁﬁgggfﬁéggﬁ%%%]ﬁggoygagg assﬁggéu?gégﬁ%gﬁggg the two |eg
sections 431a@ 5%70 Priovimelt heddefior matgbhlellestsi chey tleyuileedafios this,
the carriagghase PRIWS3 196 hbe.d 1dustrated odi.aept has . at |east one
Iongitudingﬁaslgt 64 &ﬁ%%ﬁg%erﬁ%ﬁ%fgg tomardsqgﬁé guigeu 13

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,
so that its bearing means 53 come into engagement with the

guide surfaces 52 adjoining the mounting sections 65.

The drive units 13 can be removed by reversing this sequence

of movements.

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



- 15 - groove 38 and through which the at | east one setscrew 63 passes. The
drive units 13 can in principle be installed and renoved by pushing them
onto the guide rail 16 froman end face. This, however, would necessitate a
tenporary renoval of the guide rail 16l§romthe holding structure 15. In
the illustrated enbodi nent, the guide rail 16 is therefore provided in a
| ongi tudi nal section designated as a nounting section 65 with a nounting .
recess 66 on each of the two opposing |long sides 47 provided with the guide
surfaces 520Urdag £9®t st Ay PeReds 186the exliedadbrkdtiomhefstime | evel

in the axi j:Legt] . &t he ' [ ' a ct .a.{oca
reduction gjforﬁ%%?%# Va,QI tshgngggﬁcfgieéd&ﬁkn?hre% I gllgsp gngé%szt. tt'?h}:%gr ail width
is slightlywidids ofhbke tdvddel earairee 3dt weehhe eeddear PAgtmeawd ds3, so t hat

the drive I 3.¢a ' e.fitte : . QUi ' ' its guide
carriage S%QF%W§ 8?r%%?&%%h%ggpé%d#%hﬁgkg%%&%ﬁgHgggaéé%%gﬁgﬁgﬁggThis
fitting novarisiet greovedidcat ed 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, so that its bearing neans 53 cone into engagenent
with the guitdéabsuif destsraazdadpbodimeptt héhrodnivengresset 3@nerr@FisFhe drive

units 13 cap. ke reopyed oy e&%&ﬁ&%%é‘gir} Ri,3 g?ﬂ%&e%%%t%n. feRg. 1t is
clear that the nounting section i's expediently provided in an end region
of the gui daxidi ditéctign ddvicaei benditmdinhe a¥iut’r andde edrbiodi nent, t he
gui de rail 16,8y cBaye; Al IGaLEL 1&5.1@39&& ”&di%%‘:tchgiﬂﬁe@%f%"i‘ﬂgeo' at a
di stance from one another i'n its Tongitudinal directron. e [ength of the

forming a seal. The drive piston 68 is fitted with the

preferably rod-shaped output part 26, which projects from the

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
recess 75 terminating towards the front side of the housing
base body 32, the end cover 72 being installed 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



- 16 - nmounting section 65 as nmeasured in the axial direction of the

| ongi tudi nal axis 3 expediently corresponds at least to the wdth of the
gui de carriage 34 in the region of the guide groove 38 as neasured in the

| ongi tudi nal direction of the guide grldove 38. 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 longitudinal axis 27 and a
drive piston 68 slidably installed in this drive chanber 67 while form ng a
seal . The dwﬁvéa9¢9ud¢ 68 Wbi¢htm%dwuhtﬂdvﬁet@ﬁeﬁéiﬁbﬁ%CﬁeensﬁépEH out put

26, ' : |9 12 29,
part 'h%OdPE\‘?é k Iﬁkggoﬁlt{tﬁu% tatt@d%e;gl éhé’%h@‘i hEPoLe £ e

whi ch faces wnwar he i str ted _ In this context, the
out put par tof26hs| 1 elditpdandl wiise 2f70rﬁPngtfa;Ss@atpreagsefslrtthﬁeugh an end

cover 72 whiechGhaemd b9, dih WS ShRRer B fisLheoh - Adn 3, seour ed L0

t he housi ng “base” bo rive piston i'vides the drive chamber 67
into a frowaewerkvxgﬁdﬂhgﬁﬁeenngamecanﬁeemdwﬁﬂkﬂngﬂehaﬂbéaCQa 4The front

working chabee 7, |d.asDetuers, Lhe bl e, PLako OB, and the endgover 72

whil e the rear mor cha | ies between the drive ton 8 and the
gui de carr |7§gefbehl<§/ Qﬁrltalge gui e’ 6camhiialyehdrody U38haped ctrogst or mi ng t he

rear end Valderba ! Nty Uetea603CI0 G 0e {06 A U8 ChANREMAhe8S02 0T e |5 2

part of a c rlca reces erm nating towar ¥ront side of the
housi ng bagélue@y 32, the end cover 72 being installed therein in the
manner of a plug. The rod-shaped output part 26 projects fromthe 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 embodiment, mounting means 79
are provided for securing the end effector 14, which is not

shown in all illustrations.

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 object 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
output part 26, so that the wear of the output part 26 and
the wear of the drive means 36 are minimised. The guided
carriage unit 76 further ensures a very high precision of the

third positioning movement 23.



-17- carriage unit 76 which is nmounted on the drive section 35 of the drive
housing 24 for displacenent in the axial direction of the |ongitudinal axis
27. For this purpose, further bearing neans 77, in particular antifriction
beari ng means, are provi ded between t-h& -second and third side surfaces 43,
44 of the drive section 35 and one each of two carriage legs 78 of the
carriage unit 76, which has a U shaped cross-section and overl aps the drive
section 35 in the manner of a slider. On the front side of the carriage
unit 76, whihehwbaking domements2s moft libei bty aeet 2fbbtliqamsed byunti ng

means 79 arng pr.oyi def %pﬁgﬁﬁ%é% to'%ef?ﬁ‘%eézfe%%h% & q%if?r@n{ Safipt shown

inall illustrations. I'ng neans are preferably provided on an
end wal | 8%Feefr whekitmy rdbagbeuni 13,764 .WApththiis puapedei e fidgst of the front
side of th rive 1:QN 5 I I S4r . riage base body
33. The en n\%ﬁ?& tég%?%dl%%tlgg ié\%é%{g;et %é g%ﬁﬁ%&%}lgg iTct??rc#reggr to transmt
the drive pomEingochdmegal’di agé aimeacodd emerdy dmenhwiesian phesame ef f ect or
14 for perfQrnng. [ i £1oni .S Any, t verse forces
acting thr og(t}ghmegﬁl%{fee%pnfg gfr?lét feoqgngggﬁ%f%%%g ?ﬁt rl})c?trjrggcgi into the
drive housifigi24 amdpartigaibrcobmprassed ais, dranvbesevppbied3®rby t he

carriage unj.t j fur r rin a it y fromthe
out put par?hff?ggﬁé?ﬁ% %Fﬁgl%ggru§$§§he9%%%%3%m%§¥tQg%ﬁgﬁﬁxﬁﬁg wear of the
drive neanya3tagee #d nigb.s@dthTémerpy dednemisdiage parcegdd Fur BAer ensures a
very high preci si t.he ' Si tionj e . .- - The

wor ki ng no ear?en?hggu%{ ttrhectggtf%%ﬁéjgogrste gga?%%g\élsgg%f/gﬁlémcg% (r:%l | ed

appl i cati onisofpreferably essaléel otd hehef AongitndlinedarxwerXi ngvhdhanbers 73,

74. For this o] far ner transm ssi on passage 84 term nates
into the ré’aars]%\l%gk?ﬁ% %hlgﬁbégogﬂe a% a second energy transm ssion passage

85 termnates into the front working chanber 73. A drive fluid, in

parti cul ar conpr. ir, ppl.ied i sgha required
Phrough {neds SAEFSS0% farenroar o Sabassts= e e M EaTR M B8 Lo ssi on
passages 8&ot8%5mpassof rpughitihegwarvel 8ge buse Wwdy 8Beitwa lgigr ecti on which

|5 pref orablynagal bl 40 dhgebendhiadiailagsly Blntlileopiaslage e gui de
- 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 has
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 88 expediently also extends within the rear section

87.

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

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



The carriage base body has a rear section 87 defining the bottom 86 of the
gui de groove 38, fromwhere the two | eg sections 45, 46 project. The two
energy transm ssion passages 84, 85 expediently run within this rear
section, so that they can pass throughl%he bl ock base body 33 in a straight.
line without any steps. In the illustrated enbodi nent, the drive unit 13
further has an additional third energy transm ssion passage 838, which

| i kewi se passes through the bl ock base body 33 in the |ongitudinal

di rection, heherpaciedom |theatedt Wit limipphe bhosighbabe bodyd IBesgpedi ently
extending parallel to the tho irsta weher gy

transm ssi gtn pasgzsaa%s é)fssgggwg ﬁo pslé)tjgg%% Jr% t g?%?ﬁgq%ﬂe third energy
transm ssi dmmpdsdage 88 expediently al so extends within the rear section
87. The third energy transm ssion passage 88 is used to actuate the end
effector 14, which is designed as a suction gripper in the illustrated
embodi ment owifgr tbhilse piaqiosbat atvacmenicangripk®r Bermppd itde ©odt he suction
grlpperthro hthe hlr energy_transm.ssl a 101 pi cking up an
object to be Slre%1£ ocat‘e'(%gt%1I1 %Hzec ?%%%Q? ﬁ%ﬁ?ugtgl‘g% égrllﬁper form ng

t he end effrmtamrlelﬂrltls ﬁm@tcedtontmmelmaerhawnmﬂtfi 76 Wiiigtbliess novabl e
vmthrespect L9 he drlveh . 0 in the

i |1 ust rat e BHESETRBNT® &€t & Egﬁ&é‘eatt%d %Mtjﬁgit nct E%Be%gé}l%dfansm ssion
passage 88 mnjvdelmethadtrefﬁcb@MBrg:{Mtzbgnsmaﬂsomfp@daeﬁgﬁh @id tilisi RGA89 whi ch
dips in an II | .escopi 19 n tQ.t thir Ygid2Rgn ssi on
passage 88 ofyretlg %t(—‘-f% owallg"rél S Efrﬁit@lf r8(f)n elnllc]lJ fsgcgﬂg@g %léfpr drq?lve section
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transm ssi on passa
1nterrupt1ng the fluid connection to the end effector 14.

In the illustrated embodiment, all energy transmission
passages 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 transmitted by means
of at least one electric cable passing through the energy

transmission passage.

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

84, 85, 88 pass as well, the latter terminating on an outer



The rear side of the housing base body 32, which is opposite the drive
section 36, is expediently fitted wiwth a connecting block 93 through which
the three energy transm ssion passages 84, 85, 88 pass as well, the latter
termnating on an outer -20- surface 2f- 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 omrtgcanoextier wahneopinmblonkt Swhiichreohi¢wlay tilte appti cati on of

fluid to t%%de@?ggwa r sl 88h %eas?sgggés ‘Ervﬁﬁ nbcfo%h%%%t%n ontrol unit
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drive housing 24 and the guide carriage 34 The illustrated enbodi nent al so
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socket devices.

The separate connecting block 93 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 mass
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 guide 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
also as a support spar for the drive units 13 and for this
purpose has a suitable rigidity, so that it can be

implemented as a unitary construction.



-21- Cainms 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), characterised
in that the working device conprises ail1east one 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
carriage base body (33) of the guide carriage (34) which overlaps the guide
rail (16) in the manner of a slider. 2. Wrking device according to claim
1, characterised in that the drive housing (24) has a single-piece housing
base body (32) which both accommbdates the drive neans (36) and fornms the
carriage base body (33). 3. Wrking gﬁ¥ﬁ%% according to claim1 or 2,
characterised in that the carriage dy (33) is substantially U shaped
and defines a guide groove (38) flanked by two | eg sections (45, 46)

| ocat ed opposite each other, through which gui de groove (38) the guide rai
(16) extends in the longitudinal direction. 4. Wrking device according to
claim 3, cHaracterkw devicharittthatt weakepmedrivasuiis, (146) of the

carriage baggpedynd BhoRh610 QU Rd p2Rct Ed) LACLNG:{NSHAGE Wyt h bearing
Teans (24) in which are arranged drive means (36) provided for

driving the output part (26), characterised in that the

working device comprises at least one guide rail (16) having

a longitudinal dimension, on which the at least one drive

unit (13) is mounted for linear displacement by means of an

integrated guide carriage (34), the drive housing (24) of the

drive unit (13) directly forming a carriage base body (33) of

the guide carriage (34) which overlaps the guide rail (16) in

the manner of a slider.

2. Working device according to claim 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
groove (38) the guide rail (16) extends in the longitudinal

direction.

4. Working device according to claim 3, characterised in
that the two leg sections (45, 46) of the carriage base body

(33) are provided on their facing insides with bearing means



- 22 - (53), each of which is supported on at |east one guide surface (52)
provi ded on opposite long sides (47, 48) of the guide rail (16). 5.
Wor ki ng device according to claim4, characterised in that the guide
surfaces (52) define on each of the tw8-long sides (47, 48) of the guide
rail (16) a guide groove (52a) which is engaged by the associ ated bearing
means (53). 6. Working device according to claim4 or 5, characterised in
that the bearing neans (53) are designed as bearing cassettes (55)
installed i(ABbd. té¢rcH o yeé@hthS@nﬁorﬂ£§<nthe beaﬁingmcaséeetes (55) having

a bearing ] ) ifri i ( l.ld in the
beari ng ho%g?258%5%§5 %gggﬁg%f¥ﬁg F%%ﬂﬁggﬁg g%?e§§%5g€ Hggﬁgl

expedi ent | gugdedeaiil (1&)circul ati ng channel (57). 7. Working deV|ce
according to any of clains 1 to 6, characterised in that the guide rai

(16) conprises at |east one nounting section (65) and in this nounting
section isSprovigeding thviee anmmmﬁﬁng mecéeeee4(6@banﬁﬂtehia¢® frormed at the

same axi al e gng 4 8 g rail and
wni oh-al | o Ehel i 1A, BHEPRGS (I QaBLHRE Sl Lac e Mod PHSINEE (Me. 5
Wor ki ng dewadesaeEDrGWQQOfotEmynoﬁecrathUE t@ @uleﬁapamWer|§edD|n t hat the

dri ve houskgel26) ascad Bpalldiasl, Ble (2D el gamEbges @ dri ve

section (3 I'ns he carriage base he axi a
direction of this longitudinal axis (27) and which acconnndates the drive

means (36) %ﬁiﬂ(nég%e%&é’e &%%ER% é§531a ih Rapticular, iaété%i%éj to the

carri age base bo single he carri‘age base y (33) on a
side - 23in that the bearing means (53) are de51gned 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 guide rail (16) comprises at least
one mounting section (65) andAin this mounting section is
provided with two mounting recesses (66) which are formed at
the same axial level on two opposite long sides (47, 48) of
the guide rail and which allow the drive unit (13) to be

fitted and removed from the side.

8. Working device according to any of claims 1 to 7,
characterised in that the drive housing (24) 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 fromthe 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. 9. Working device according to23any of clainms 1 to 8, characterised
in that at | east one energy transm ssion 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 | entd¥ace féheimr iaweysérem drie( 36Rgitpakised ehioulRy)t hescarri age base
body (33). Q. i ng Vi Lng. l-m.9, . C acterised in that
at | east or?eél%ﬁeg\gég‘ﬁa(r%g% S%?%ﬁ&% sglgggl%@ﬁ,qrg%?%g? l:‘hrgé’a fluid passage.
11. Wor ki ndtdenitvéimzgordisnd2fb widitire9carrigye dhseabedy iisedithedhat, on a

rear side qf; the %g{ﬂé agq ,pase, Q?%%\A%?xg)hgxﬁ’&?eo B vEnes g iat‘(%aa?‘?“ on (35),

connecti ng neans are arrange are assigned to e at | east one
energy transm ssion passage (84, 85, 88) and which are expediently | ocated

on a connecy | ngb(g;ggﬁr%g(@%&cy LLESdQ! gs baclosidepl e garriage base

body (33). 12. evi ce accordrng to any o ains 1 to 11,
char act er i sgthdagtehased hiem dhateastlensé dnévenanuyt tEagmissioh a

flui d-operate p t drjve oNpri.Si I Lot (68)
coupl ed fo?gans%\?éﬁeﬁ?zlw tsﬁZ'ou %I[}f eécgrg%ld%fg? 55?%%8‘2%? \éi%r%ﬁ?g?dt??ve
chanber (67Mhe Gomgdtudirtaie agrikye2howsidngs(@49d fidve tiei vrettdambert (67) bei ng
expedi ently,_.for [ dr.ive t ( e dcjive housi 24) whi ch
is made in t_b%ee dg?gge&\im h(rlt#é %Iggr‘{’hgg%g gg)étsag ogci{} (gg%?).,( g%go}-% Q?%‘ Wor ki ng
devi ce accoadl ngatie bmytlef doligensedtitom 125) chearssetsethseebh thehat t he at

| east one dr}] [ ' inear drive unit with an output part (26)
whi ch can béeéfé}r%'l%gng?%el?é)r or(fa{n3231’ | i near wor ki ng novenent (25).

10. Working device according to claim 9, characterised in
that at least one energy transmission passage (84, 85, 88) is

a fluid passage.

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

12. Working device according to any of claims 1 to 11,
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 output part
(26) and located in a drive chamber (67) formed in the drive
housing (24), 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).



14. Worki ng device according to any of clains 1 to 13, characterised in
that an end effector (14) is coupled to the output part (26) for novenent
with the output part (26), the end effector (14) being expediently designed
as gripping neans (14a), in particul ar24és a suction gripper. 15. Wrking
device according to any of clainms 1 to 14, characterised in that the guide
rail (16) is directly represented by a single-piece support spar (2) which
extends freely and wi thout any additional support structure between two
nmounting interfaces (4) which are arranged at a distance from each other in

the | ongi tuijj.nahogi({r?%tde%cgf aLOS SURPRLL aSPAs 11 RY §20f Wwhich two

mounting interfaces the support spar 7is or can be secure to'a hol di ng
structure (®aracteriygt kimghdévike afcderdtngne slrdny ohifk| Eiddsis 20 15,

characteri sed,df} h?ﬁe? ildéict%arthsgﬁ RhedaShod WO OLALOG ShTwetures (5) to

whi ch the gwpig rai is secured I'n two regions lying at a distance
from each odhieren ot berfamyiat ddheat winkéogi vevensach (8F) t he hol di ng
structures (5) being nounted on a bearing device (6) for novenent in a

direction perpendicular to the longitudinal axis (3) of the guide rai
(16). 14. Working device according to any of claims 1 to 13,

characterised in that an end effector (14) is coupled to the
output part (26) for movement with the output part (26), the
end effector (14) being expediently designed as gripping

means (14a), in particular as a suction gripper.

15. Working device according to any of claims 1 to 14,
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 is or can be secured to a holding structure (5).

16. Working device according to any of claims 1 to 15,
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 (16).



