Descri ption Devi ce for producing electrical subassenblies 5

The invention relates to a device for producing el ectrical

subassenbl i egr 49 p %éé%féwﬁ q;erglc;ﬂl ng circuit boards with

el ect’ri cal conponents, the device having a chassis with two essentially
paral l el, |iMRe§CTIPtIhgitudi nal guides for at |east two carriages in the
10 form for exanple of beams, that can be noved thereon and are each
provided with a crossb ch has

t t
Phe | ongi tuciiey < g Procypldie oot it SHSa Sad Tor the -

subassenbl y A device of this ki nd has been disclosed by 15 US
>, 002, 4483“” exanpl er}ﬁ“cfﬁégﬁxg.&:ﬂoréféé s EJfS'e t&'@v ce BERMPoERCIAL | ages
ral ?s 0 he c

are gU|de on two para gui assis, each carriage

having at oneskget®ical gpibpssemlieny Mhi SRrtdsiier foy &AsEieS
accurate éﬂf&hwdbaah:dguImeeaadtﬁcalemsp%rﬁnt@]e ‘@&ﬁ\QUH@Ru%%

posi tion of the carrlaggrelatlvlgtothe ui de. 1& gﬁe beari ng
on the other RFYEPY n2c50ASEASe Wi P © S?%ti?lﬁ)% PaFﬁ% & &*%n this
guide rail. longitudinal ghcbdgla tiioer satngleabtartiweg casoldgess gihdithe

proper ti 39 | ”chPfinf ?8§e’exta?r?é1 5 L0 ¥ er@ﬁ%h”'ﬁo%é’fﬂgégeagﬁxe@%@:ﬂ ng

system and are not fundame hecessaf ngs are
associ at ed wiapdorareancalssr P ﬁOVldeéudﬁl%hwa‘ry Fﬁ&?sbﬁrea‘@hl@hsé’l%ﬁ d&ubl e

bearing of theransvéisstgedaé] ageahsvarsangedeae Q@&g&lt@amad. thaad,ngl e

bearing of the other_carriage is arranged on_t opposi te sjde. Each of
t he doubl e beg‘ﬂ"nﬁ'% 18255 PR FOocesg! dl’\’/ $ ‘%??%%m}#?é carriage
in the direction Af devedeongft uwdiisal kgnddehas'l'hbebm disskbaed dne

provi ded t ran r g es ther [ abI e
triple fllt\gfl %é h%éu&j ? z scgr?qbeex%gg 3%%% a@(go%&ﬁénté?ee and a
processi ng Slb@albnll-h@ carrilrgesi safer gundeﬁjb@ssé'-m ypavahiel o awislesport

conponents copjgekedsl LM EHGsE28P0BSBEL E§8P3ab@ having at one end a
double Dbearing which serves to ensure accurate
longitudinal guidance and maintenance of the angular

20 position of the carriage relative to the guide rail. A
single bearing on the other side in each case is used
to support the crossbar on this guide rail.

Although the single bearing also has guiding
properties in this case, they lead to overdefinition of

25 the bearing system and are not fundamentally necessary.
Here, the bearings are associated with one another in
such a way that in each case a double bearing of the
first carriage is arranged on one side and the single
bearing of the other carriage is arranged on the

30 opposite side. Each of the double bearings is assigned
a drive unit which drives the carriage in the direction
of the longitudinal guide. The two crossbars are
provided with transverse guides, on each of which there
is a movable triple fitting head that can be moved

35 Dbetween a component feed and a processing site on the
chassis for the subassembly
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2 . the position where they are fitted on the circuit board.

If it is assuned that the single bearing (as, for exanple, in US
4,836, 111) i t a guiding 5 fupction but nerely a supporting
f unct’i on, thg;r#]ﬁpl |Eg 159 possible to sp?glfy that each carriage should be

gui ded on one side on a |ongitudinal arriages
proj ect from%heids | oRyi t LERHEPOHh d%%mft"%'g%‘ilﬁs c°¥i€°5§§os%§@‘“l oﬁgﬁt udi nal
gui des, i.e. ddmmsu tf:eé@s dltbe(ﬁhe)rlsoSJ.tlon whéreThlesy ase &itti#iting
site for ssenbl ween the two | ongitudi nal guides, the
subassenbly ?n ’?cf goc?ra to be stationary during fitting. The
operation of the two I‘:farltagss dssuest dilat etthen ssinglen héankygt Kas.t hey

each al tegnatgly SRafh1 L ne he, 1600ROUSREE, 111) 000 rf&e b rakd 90%{1@8%%5 799,

col | ect conponents, i nmponent
for exanpl e, m%ﬁ%m@,&dn@ﬁew aau%‘é?ﬁ?lfﬁmgtlfpﬁﬁtééﬁvcéﬂ?% tFrdsit

boards, in Wysdsa8hd h@:féﬁééﬂﬂyhﬁﬁﬂtléaéﬁstﬂﬁﬁﬂagé ahbunaebehgacidwal ch can
Si mJItaneousI p| ck ughéz conmponent s _for exafrp 'ﬁ% L%_Lﬁt') 02 448
ment i oned, |t R s O0Fst DHETY T Br ot PE Fedrnal T eBigiS-udFRue f or

t wo opp05| tednyriages gptejlect framrthgis lmnghtudlnamrgaudebea@wae‘dch.
However :ﬁ%f?f: re short er ha I.tting
cycl e. T%e par%écu@(g%ﬁ%l ng atg"dlfs{l%l IHeéesyn ng'vvle; i gg’lagltr%?st st ay
in a waiting pEEeEEHMRAINti| the ot her has been enpti ed, and this
prejudices the fittingépde.is a flttlngGBs‘h:% 1%r426 h%&Ha%@eﬂﬁlWDre

di sclosed a 30 fitting, device al | el, statjonar nsver

gui des, each %?W%e?egbécﬁ% %??1‘?\'\38??8% gpggesi rcihq oBer ga?ﬂs° o be

equi pped si nuﬂ:hanmmslqammgesedsatcmrdmaited aline suchn Bhewdyt tthag heads

on an X-Y tab hag ;ﬂn I n di JeEC The

35 corrponent S ar% ¢‘T%hre in ‘?éég %ogﬂ-fd § p%d&tt% ongl thtgl naI |y

di spl aceabl y cm-)muu boabdt hns}u dedlett components from the component
feeds.

EP 0 315 799, for example, has disclosed an

automatic fitting device for circuit boards, in which
20 the fitting head is designed as a turret head which can

simultaneously pick up 12 components for example. Here,

the two fitting heads - may mount components

simultaneously on the c¢ircuit board and hinder one

another in the process, especially in the case of
25 relatively large circuit boards.

The object on which the invention is based is
to increase the fitting capacity of the device, to
reduce the outlay required to produce the device and to
facilitate access to the device.

30 This object is achieved by the invention in
accordance with claim 1.

The processing heads can be of different
designs, such that they can be used not only for
fitting but also for iron soldering, measuring,

35 checking or testing the circuit board or subassembly.
Other processing heads can be provided, for example,
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the table. The fitting head has two grabs for the conponents and can

3 be noved linearly on the transverse gui de between two stations in
such a way thgd o4 he cpgponents can be 3 _transported fromthe feed
nodul’es to the center |ine of the X-Y table, where they can be nounted

on the circuif 5 board at_fhe position envis d by X-Y displacenent of
the table. T o’ép%?ﬁéub%t e t‘?‘@"?%"%r%ss‘?g&%ﬁ}%?s)%e' to the spacing
between the center | iBe aridthdee of tind| esnitamalpoéntanfemenhe abnmbdeent s,
thus all owi n n . ngnt ol ed..and; t o, pe unt ed
10" s mul t ancBuaty, T 1Y RN e SRt LRt P e RURkBRES! B ] BT O
in particul arcatorages ed Wuilonemes, tpe exampleectieam-likp DPORDt which
are insertegyayi BtBm onc UAASRANAiA0ishlRsidie #d€ aCiddaipalradieard,

t hus preventln them from slidi ng when the table is 15

accel erated. OWutdY t ot he "GTHA t aR€ousSTREPPERG, Bt h OPeX34%] ¢ f1Y° heads
are assi gnedsubéiesemibbtes' aige thf samecotifmeentisile excluding | rtheodern

I ics, th B Qri f ,
The. connect | oROFBHE: ShET Lraas) ity PrabSRReng, peabBhdr it SHoRed ™ der ' on

t he ci r cuanothenr dhnother afivantagenssdehabl pnlyi aplsiihicde commeand| i ng.
Wth thejtyrrebnhead ngabioaed; s 10 CAMDANEN for P! SREOYhoddls igAm! €,
can be nmounted, To prevent the conponents slipping on the circuit

board, it is $5t®8ustomary to fix the circuit board during fitting and
to nove the fitting hehils Theakspl decabpssdble | ko ineceaganceahw th

GB-A-2 173 426_i t I table f ' { T bi . t f
the Titting heaacPeskad Sbady nefe The BECRLPSH: T rhasheosy -t e °
coordi nate 30cedtratti casrangement|y ¢Hr tthanspdrangigudimalbonpensides
fromthe ol | SSBEEae%BFLgOirirx]&dt}héé}é% FLLLLRY SIAt H?tét _machdi‘rﬂé SePghNGd M | ar

to the customary practic € . case of a T} mg__ evice wth a fixed
turret head. Ayter sidgrs dand hitr isopehan @essibpke fot t 2RERNGERadde and

component feeds at the outer sides of the machine,
which extend parallel to the longitudinal guides.
Centralizing the longitudinal guides also allows the

20 feedlines leading to the drives to be gathered together
in the center. The members for the two longitudinal
guides can be connected to one another structurally in
such a way that they reinforce one another.

Advantageous developments of the invention are

25 characterized in Claims 2 to 12:

The common Ilongitudinal member as claimed in
claim 2 results in a supporting structure of sturdy and
compact construction, allowing the chassis to be made
economically. It also results in a favorable center of

30 gravity at the center, improving vibration behavior and
increasing the stability of the chassis.

By virtue of the drive units as claimed in
claim 3, the drive units and the guide means for the
carriages can be combined in a compact form, allowing a

35 'weight-saving and sturdy design.

This Sheet Has Been Replaced

AR



35 transverse gui des are therefore not conparable with the fitting

head and | ongi tudi nal gui des described in US 5, 002, 448 ci t ed.

The object ongphbghpt hggbnvention is basqedds to increase the fitting
Capacity of the device, to 4 reduce
the outlay required t prod ceth vice and to cilitate access to
the devi co. By O BB Rkt nofl rhish SR

accordance wi tiranksgont]l. wﬁlch 1s, fﬁheemmmd@sﬂngméamam Clanimeéyk imf
different | cl88hing, Sugd Khacyiieypsapale dsedu ga%xéof o Oto podhlling

but also for iron . measuring, r testing the
circuit boardP§PC§§§&§1§eﬁﬁF?s alonex pee piBeessi ﬁgaﬁéaeg can be provided,

for exanple, 10 for apal hﬁi&nfglawéntatﬂhe&ty@u@édwhdeaamﬁstsemakes it By
virtue of a centra arrangerrent of t s and .the fact, that

h
t he ‘cr ossbar sPOFSt PO At ease ﬁﬁ?crpﬁ?‘ées?b?ge%ﬂ?lcé‘tybeﬁfnl?l?{
poi nt away fr machiae evotﬂmmthlelr i SIpods beeehorpas<idsipar hletre,ouf.dmy | n

terns 15 of nt o] e qﬁﬂg qﬂ}{
each ot her at %‘EE Ersigrhs :t:&rre%%s%tg% \xg"\udl ng t@ﬂg&ﬁ‘]{oo $S17bi | é%(%at th
processi ng hedd$fgienthi ngerbene of a@@tﬂ?@ageﬁhe tﬁlérthﬁrmﬁgem te§h¢rake it

possible 1@ pro%'e@%‘ﬂn dQERas ddie Béﬁﬁé%ntdlﬁgf@fp@sfuk@tlohge fged 20
nodul es. By v&lllﬁue of the Jfact  that the_lﬁrocesm ng heads operate

i ndependent | y e t¥@Yfit ditng iFt ePASHPLe pECasFYed &7 f ePRAIMMnges
of conponent s conifdgaryption al bbw nrodésesingri dieadsof foenpodefiferénpes to

be increaéggceégqhgetagﬂﬁantage is that only a single 25 comon
control devi gquire for the two processing sites.

This nekes it possiThiee developmentisas tHaimed pincadldimp cpaaid y7of the
machi ne cogsi defiall ¥t B”t?ssmlé?efﬁf a{:heaEEQQQBanEo ‘i’:fe dé ‘”%nécf’%té!d' nal
gui des 30 considerably i nprqves access to the nmachine from

cantilever at 1its free end, with the result that no

guide ways or support ways are required there. This

further improves access to the working area of the

machine. It is now also possible to arrange peripheral

20 devices, such as additional component magazines or

other auxiliary equipment, on the outer sides of the

device which are associated with the free ends.

The support ways and guide ways as claimed in
claim 8, which are situated perpendicularly one above

25 the other, require less installation width than in the
case of a horizontal arrangement. This allows the
overall width of the machine to be reduced accordingly.
In addition, all the support ways and guide ways of
both longitudinal guides can be grouped more favorably

30 in a support component of compact construction.

The 1linear motors as claimed in claim 9
facilitate the use of a plurality of carriages on one
longitudinal guide since the linear motors do not
require any additional drive means, such as spindles or

35 toothed belts. A linear motor of this kind comprises a
stationary part, e.g. a magnet rail extending over the
entire length of the longitudinal guide. The
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outer.sides and it is then possi ble to arrange the conponent feeds at

the outer sides of the nachine, whi ch extend parallel to the
1l ongi tudinal qigles 1199 Centralizing +hg 4ongitudinal guides also allows
the 35 feedlines leading to the drives to be gathered together in the

center. The nenbers far the iwo n u C nnected to
one anot her $StHFFEHS Iﬁi/???lgne Llﬁ %f%%ﬁﬁgmagneghé§$?y ?ﬁtgs?héagg

rei nforce onevldndt hieg .closely assodihtaad ageotmm@v@fopﬁéacg withhghe

i nvention are, t z I h that NEpeOMDN

| ongi t udi nal néﬁ% hg%fglgﬁﬁeggﬁ % a?%?ﬁﬁzEgts ?s ?n“gugu %ﬂtln
structure of Cé%ﬁ}’rlcﬁg%nﬁan betoﬁﬁ?i@ti RHRGISRAY ohBta| |BWPHEAE Sr@h&§ isto
be made s Qﬁgﬁ&Mdﬁﬂ|y It alsoresults in a favorable center of

gravity at the center roving yib tlon behaV|or an i n¢reasing the
stability of the cha@ sq’p %ue of Eﬁ t‘% RTanY iﬁlﬁl FRE as

clained in motaxtaam 3;1aulmed:lrnvecﬂlanms ]ahd the gwldammrmidl odrtiire

carriages camdLOPBLNelel Rt URMAYrd OGPbyBbhOILES % comfbOnbngavi ng

and sturdy desig rtue e arrangenent o
conmponent 15 SR&%ﬁrsEfﬁithng mztarnqgnemor exanple, linear, as clained in

C: aim4, 1b|he Ci r]g:wt t Aardsiken ke quiLied 11) behB guidy Oéﬁérﬁélaﬂﬂssgtfes
aong one I N 0 ran arran enen C I, e I N
1 oim 8 makess Longitdial (guider and Hhs rattse ok ShacTulRe The 20
machi ne even rfietdheintekacks iavea Mlb:l\ﬂalx@ye advantageowxamphaert.o
assign the tv‘ﬂ?%]oﬂngQQEQalf%éj§50§ thedﬂhgf,&”t Gle q; g C{f | ages.

Furt hernore rocessi ng heads can erent unctlons I n
this way, ipull sthgosgpbpét and gugde eiheme@ms rmfranse gantiggeatdiion of

processi Ag é@eaéﬁméer ma‘iil'nfé(reré%ﬂi w1th19\590§§.%.5/n9a§£§§'1‘s% the support Ihe
devel opnent as clained in clainms 6 and
ways and guide ways of the longitudinal guide, the

transverse guidance of the carriage thus being kept in
an accurate angular and vertical position and it being
possible to dispense with guide means that reach behind
20 it. The longitudinal guide thus only requires a guide
way which is, for example, of the rail type and the
support way running parallel thereto for accurate
longitudinal guidance and for maintenance of the
angular position of the crossbar relative to the
25 chassis. The permanent forces of attraction of the
magnet rail are sufficient to hold the carriage
reliably on the longitudinal guide even after the
linear motor has been switched off.
By wvirtue of the development as claimed in
30 claim 12, only a single stationary part is required for
the mobile parts of the linear motors. This is designed
as a simple magnet rail, for example, and is embedded
in the longitudinal member, thus saving space.
The invention is explained in greater detail
35 below with reference to an embodiment example
illustrated in the drawing, in which:
Figure 1 shows a side view of a device for equipping

circuit boards,
I —
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makes it possible for the crossbar to be designed as a cantil ever at
its free end, with the result that no 30 guide ways or support ways are
required.thergr gThPsllgg further inprowgs access to the working area of

t he machi ne. is now al so possible to arrange peripheral devi ces,
such as addi ty nes ot her auxiliar

equi pnent, onf‘tgﬁe ou?gpggﬁgésr%? iﬁg vighy ek \ﬁllﬁechgﬁf’écﬁss%@?"&?ed-%yth
the free ends. Figghe Support ways and gui de ways as clained in
claim8, which are situated perpendicularly one above 5 the other, require
| ess installation width than in the case of a horizontal arrangenent.
This allows the overall width of the machine to be reduced accordingly.
In addition, all the support ways and gui de ways of bot h | ongi t udi nal
gui des can be grouped nore favorably 10 in a support conponent of conpact
constructi on. The linear notors as claimed in claim?9
facilitate the use of a plurality of carriages on one | ongi t udi nal

gui de since the linear notors do not require any additional drive
means, such as spindles or 15 toothed belts. A linear notor of this kind
conprises a stationary part, e.g. a magnet rail extendi ng over the
entire length of the |ongitudinal guide. The carriage is assigned an

el ectromagnetically active part which is closely associated in terns of
effect wwth the magnet 20 rail and can be driven in such a way that the
carriage can be noved precisely into a predeterm ned position.

By virtue of the arrangenent of the |inear notor as clained in claim
10, the guidance and drive means for the carriage are grouped into a
conpact and 25 space-savi ng arrangenent. As clainmed in claim
11, the guide el enments of t he | ongi tudi nal guide and the parts of the

| i near notor interact in a particularly advantageous manner. The
magnetic forces of the linear notor are used to
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30 pull the support and guide el ements of the carriage in a defined

manner and w t hout play agai nst the support ways and gui de ways of the
| ongi tudl nal uigde p 4R g transverse gyidance of the carriage thus being
“kept * an accur ate angul ar and vertical position and it being 35
possi bI e to dispense with guide neans that reach beh| nd I.t. The

| ongi t udi nal gui de t RESOFRIRG: bR rBOW R de and @y \thi BRViLSe fEPT

exanpl e, of tﬂi&ﬂlaid ¢yvPeupndbbleds 1s;mpmrE1&a)tr&uaml RpnipUrided 2hereto
for accurate F‘ glatudl na
53 t Pon

| I f th
6a angul ar Fsthe ot u§’|§% ncgeﬁ;‘fl?‘%t‘f%a? enagg)e g Erhg“:lagrmament

7 f or cesirmfuidt themtdonlomndhechmgoenponentar & ddinai @asembledlo hol d
the carriage el n dijnal ,gui af i near
89€ Jd \L;f\ll w g \Pﬁaég&%ﬁ}’ nal g ﬁgrlzo%ﬁ&%@y & eﬁafn%

motor has”been s By virtue o eve opnen
clainmed in 5%igem 1‘ZaY%nI Y a andgl §u§PQFFonaW3;N§)ar§ | $hequRFEEREed

the nobile pgfé@éﬂdltéiﬂalﬂaﬁafnémwxﬁe tmscmeﬂe@mgﬂﬁe long@Eudifhlpl e
magnet rail, for, exanple, and t udi_.nal nenber,

i s enbedde e | ongi
thus saving SIFERRET in suchl‘hé"L i W@é’ntF Ati s %g&ﬁ ‘?‘ﬁeg'%ery gf&&Fer 2det ai |
10 bel ow wigdrpersliendrne guide aplamnbodl mant liagaepl tongitudiinalr at ed

1 e digu isdd W Chor | e SHeELT HIOMRAAIR ViEw pludn deubge Tor

equi ppi ng an vi ew of
t he devi ce smpnd;.ngly be moved horlzontally in this dlrectlon and

has a crossbar S extending horizontally and
perpendicular to the guide ways 7.
Said crossbar is provided with a transverse
15 guide (not shown in detail) for a processing head 10,
which is designed as a fitting head, e.g. as a turret
head, and has a multiplicity of suction pipettes 11,
distributed in a star pattern, for gripping the
component 2. Arranged in the central work area of the
20 processing head_ 10 is a processing site 12 of the
chassis 3, which is designed as a lifting table and
raises the circuit board 1 to be processed to a
processing height.

A linear subassembly transport 13 extends

25 perpendicularly to the longitudinal guide 7 over the
entire width of the chassis 3. Arranged on both sides
of the circuit board transport 13 are component feeds
14, from which the processing head 10 collects
components 2 as required and places them on the circuit

30 board 1 to be equipped on the lifting table 12.

The longitudinal member 4 is provided on both
sides with the longitudinal guides 7, in which at least
one further carriage 8 is guided on the side opposite
the first carriage 8. The two carriages 8 project

35 outward in opposite directions from the central
longitudinal guides 7. In corresponding fashion, there
is a further processing site 12 on this side for
fitting the circuit boards 1 with the components 2,
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15 . Figure 1. | Accor di ng to Figures 1 and 2, a device

for fitting circuit boards 1 with electrical conponents 2 has a
chassis 3 MA&E 87! engibydi nal menmber 4, 4t he circuit boards 1 and the
"conponents 2 berng assenbled 20 to forma subassenbly 1, 2. Horizontally

ext endi ng uide ways 5 and support ways .6 are aryanged \

per pendi cul aFP% oﬁﬁa’aﬁ%QEtt_ oif%n%n gﬂ‘ﬁéefionaf’?ﬁdilﬁ%&g PIOERHEIT9 4 in
such a way &haes.t ghdsheakeshdy pgozsible to gpematdlicimeltanedsesplane of
a linear longi.tudinal 2 Lde 7 [ .at .l.eas n rri i.ch can
Sccordingl y BaCHovtl HreSe Sy , bRRARL 10T o EFF o BRiesddind HLEGs!
crossbar 9forextexatipe, hoehdonttad | yinczxedse e pefidttangr tmatée gui de
wWays 7. 5  accordi ?q crossbar is provided with a transverse 30 gui de
(not shown in 3eta| or a processing head 10, whi ch is_designed as a
fitting head, e.g. asPg tdFrrgement IYrthpgmeze hag)| the i 43 A9%uct i on
pi pettes 11, that dtﬁérirhumh o a?mﬁbﬁﬁntpa&é@:}m, rc]:afnorbegrciiqsaunﬁbmjnit, t Ee |
conmponent 2. Arr.anged in t centra rk area of .t 5 ocessin ea

10 is a procgggﬁﬁg lgip S8 1eb%°1ﬁ%§giy & iR dera |(W#§%rd%%?% ed as a
lifting tabl efancbmponemtiseforhemicessindoand al nachiner odliessed twoa
processifiy carriages 8 h%i'gh%rovided with Ahd NBR6c8URRAGC AN FHSPOrt

13 extends perpendicularly to_the |ongitudi na over the

entire wi dthogf tackha®di s Bhe or Aongddugdangdt h Spides5 7of tHeeX®B¥ssenbl y
transport 13 jiakece@ipgnethef eciittidy capddfiy WMichthie geggessi &gefiead 10

coll ects cOmERENL 2 mne ! BUUISS AL 258 ISR WdliS Figpis) boord
menber 4 is pueh dedway bhdt 16heyi ddterndtdlye penfiormdifiiaitiopg desd7, in
which aty§eaglh))ectOWnpdnkdts GaF RIS OnPUndad @R lfae,3 de opposite
A drive unit for moving the carriage 4 is here
designed as a linear motor 15, 16, which is made up of
an electromagnetically active, mobile part 15 and a
stationary magnet rail 16 which extends over the entire
20 length of the longitudinal guide 7 and is recessed into
the central longitudinal member 4. The guide ways and
support ways 5 and 6 are arranged one above the other
to save space. The linear motor 15, 16 has a matching
vertical magnetic gap between the mobile part 15 and
25 the magnet rail 16. The mutual contact surfaces of the
longitudinal guide and the gap of the linear motor form
a continuous common interruption. This has the effect
that guide and support elements of the carriage 4 are
pulled without play against the guide ways and support
30 ways 5 and 6 of the 1longitudinal guide 7 by the
magnetic attraction between the parts of the linear
motor 15 + 16. .
These forces are so high that the other end of
the carriage, that is to say the free end of the
35 crossbar 9, does not have to be supported and can thus
be designed as a cantilever. On this side, therefore,
no support ways are required and this
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‘the first carri age 8. The two carriages 8 project outward in opposite

directions from the central | ongi tudi nal guides 7. In corresponding
fashion, theigk ¥y g 3199 further procesging site 12 on this side for
fitting the circuit boards 1 with the conponents 2, the subassenbl y

transport 13 __hein ui ded ., over bot.h, rocessjng sites. This makes
it possible t8%55& ea%cesssi%ltﬁh%e%%vm%q,xﬁeqvﬁ p#la%e%?ﬁbnﬁeahéelo at
two 20 procesvimegpersi treggnetfiocs fexreepl ef thed ltimedimarease hohd the
fitting rate NGy 4 : U e h s the
advant age ot at?taétq%éy nlutrsoek?o%lfz%%tr%)lo #g%%{&?de}gdés@%%n&%éeﬁ dgfﬁ%})%g‘,wge
maki ng it posis v thed, i a considerably wider range 25 of conponents

for processing on a mrahd,ne.aterechtW carrigges aga% 8 @F € paeMtdediwi th

t he processing heads 10 ogp each of the, |qngitudinal uid 7,
thereby  ISHARERIGHEOR hedBR) PRy ERAYS of 19 nd debPEREIENRALY
further. The dymmdtnidalg meaderarent hethcoatdekl edThen Adnesxchmatwayg t hat
they al ternatgly Et_fg ifting:ae : cymaaen : he
conponent fee%sgl : d % the &Hgﬁggg}l\a}% S%T(}%Il?g’%smvi n t%%ség%%tﬁ%{e] 4 s
here desigdy asvway ithatr Foeyr uss, the WAgRAt| & el@pieintly.an

el ectromagnetically active, nobile part 15 and a 35 stationary nagnet rail
16 which extends over the entire | engt h of the |ongitudinal guide 7 and
is recessed into the central |ongitudinal

9 menber 4. The gui de ways and support ways 5 and 6 are arranged
one above the other to save space. The linear notor 15, 16 has a

mat chi ng vertical magnetic gap bet ween the nobile part 15 and the
magnet rail 16. The 5 nutual contact surfaces of the |ongitudinal guide and
the gap of the linear notor forma continuous common interruption. This
has the effect that guide and support elenents of the carriage 4 are
pul | ed wi t hout pl ay agai nst the gui de ways and support ways 5 and 6 of
10 the longitudinal guide 7 by the nmagnetic attraction

—_—
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‘bet ween t he parts of the linear notor 15 + 16. ese forces are

so high that the other end of the carriage, that i free end
of the _  cr@assparp S 19pes not have to e-supported a Ummm

‘desi gned as a cantilever. On this side, therefore,

required andeF; IS [oyes access to the working area of the
machi ne. magnetic forces of the linear notor hold the
carri age in its Iordewnidal f@nsprbducbmgnembenribalpewbas'rsemB(niewi t ched

of f.

Hase. Al phbescaiskages apfeplnd dRabical poaf@lSiayolion

and are arr(an I Oha manner on
si des. The | |We“g1 gdegityical aeemgment% t (7 4 n&hﬁl d@%‘?l‘é’ar Haatjdg 8aar e

desi gned kn %%aééw a(way M@& tbﬁa uesséhelﬁwetpaaahléﬁ j OnRbl¥r
10 Pat ent ce for]t%)r oduci ng el ect rical

subassenbl i eslong’(tiu‘i’?}al |9iub‘3‘??| ém a|f°F01atf 3%y &Ye CE?FrB’?ﬁFﬁs (81)
with electrica thep(ﬂmfmt s faY) , ekhmplleviofe beamdg a8hht dmsshe mbi})ad vm' th

O raent ! Ao Bhd Chre, chOR Brovial 8 PLLHILIBLIULIES (0 Wi

| east two carrlages orm for exarrp at can be
nmoved thdumnaanuaasveeaehgpu@a deeragisverserivgsbhe (Lgylgmmdhnal has a

transverge g%@ﬂetmﬁsv%,?eaﬁ:o 1@&%6 UHH (b dlad s fhthy Hé'éée(ié') ngthat

| east one processjng ) can be noved thereon an
i ntended for e Ffr @Rved "R %e% an@hels capFeaged f(°8‘) thei fdrYditded in
t he | ongihoehtdAl gmeﬂeSCaﬁraagesd reeg)l onbetig tV\QuEdédSbau[rS the( 8)
proj ecting 'f ﬁgﬁ)& dir ct | ons,_ m et an15 g}ect lLve bar
| ongi t udi nal %‘Eﬁ IUNAS 1 1 %h?@ §€9 haH‘ﬁg P CERSFOGRE
processi ng SI {2) (1E)r0f3@cttlm 1nstaapmqe pdarestings offrem [th®st one
of the é@@%#eslc( 11%.)6{1:%(}? Al fdd 26G) N LhHR R [ Whassis

gui'd

| ongi tud| naI are arranged ditectly next to 20 one another, in
that the two B26:B%Hafs 1£%asé'ac9¥1§)rﬁ¥‘é€?551ng site (12) for at least

one of the subassemblies (1, 2), characterized in that
the two longitudinal guides (7) are arranged directly
next to one another, in that the two crossbars (9) each

20 project from their longitudinal guides (7) in the
direction opposite to the adjacent longitudinal guides
(7), and in that at least two processing sites (12) are
provided on both sides of the longitudinal guide
elements (7).

25 2. The device as claimed in claim ‘1, characterized
in that the two longitudinal guides (7) are formed on a
common longitudinal member (4) of the chassis (3).

3. The device as claimed in c¢laim 1 or 2,
characterized in that
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fromtheir longitudinal guides (7) in the direction t he
adj acent | ongitudinal guides (7), and I n that at l!m %ﬂﬂlﬂ"g&lh&#y ng
sites (12) argr pvpdethg on both sidggy of the lo

‘el eménts (7). 25 2. The device as clainmed in claim1, characterized

in that the t | on tudlnal ui de 7). are formed o
| ongi t udi nal ‘#e?’r?bee Frﬁhg’r(‘?ﬁ&%%s fog) moving the c?ﬁﬁlagﬁgﬂgg) ‘as
claimed in theden dleH‘ units behagacidesigeeldi ntd hathe associated drive

units are pr gld&g%dtr%&)mﬂ)\&%ééte .F)arri ages (98), these drive units

bei ng assign € ass | ongi t udi nal guides (7). 4.
The devi ce astcl ai medThe n dgivdice as @larmed 5in clededst elizedl iar tBat a

subassenblsy t&nspAdr{Jed PASthat @ d.étﬂ?afééé?&:l?} £ SASHOFL %BQ“?QS

perpendlcularly to the | ongi tudi nal _gui des (7) and serves both
processing & d}¥ectiqp)of tramsport ‘ﬂtégﬂﬁ@l perRendigPiaglyntondbst the
precedi ng 10 Tomgimudihel acheidesd (7) t haid atlsdreasd barhcapriosgesing (8),
whi ch can be m)ved g%i)ependently of one anot her, are gui ded on the

| ongi t udi nal gw%se { : 6 The device as clainmed in one of the
precedi ng S5¢l ai ns, Thédar acdevieed i nfohat tbrolurdhngudi nallegtirdeals (7)

i's provi d “éﬁﬁhé@eﬁﬁffésoof SHPPOEhL Pa¥eEh18pdsor fﬁEtl BSleiYegigui de
YPPoth Payed fu 820 7

way (5) correspondl ng suppo enents of the carriage,
and in that tipeards é&[bpd‘f’tﬂhnﬂl‘@%‘l'—’abc%leﬁ@ﬁ‘?@nﬁl&sar@dnge'ﬁ at d§iVécend of

the carriage §&)ying0a Eha551sTbE) deiytheadslehatmedel umbah:rrg@lde (7)
characterized a@ tTeas he ot her _end_of tgﬁécarrl age |s dgiSIk%Ped

as a cantil ev% TRBE &R E&24E rme& -9

characteri zedcanridngte, whiahyvcenedd mavad steceonn, cﬁaracherlsepipo.lrt vvay

(6) and;ggu ?ﬁatv@ﬁ {&@dst Ofwo h@arr:tac_!x@é'g'(ts"fd' Nahi @ Rn( e ahfoRld anged

perpendlcular y on
independently of one another, are guided on the

longitudinal guide (7).
6. The device for producing electrical
subassemblies (1, 2), in particular for fitting circuit
20 boards (1) with electrical components (2), the device
having a chassis (3) with at least one linear guide (7)
for at least one carriage (8), e.g. a beam-like
carriage, which can be moved thereon, characterized in
that the longitudinal guide (7) is provided with at
25 least one support way (6) and at least one guide way
(5) for corresponding support and guide elements of the
carriage, and in that the support and guide elements
are arranged at one end of the carriage (8).
7. The device as claimed in claim 6, characterized
30 in that the other end of the carriage (8) is designed
as a cantilever.
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“above, the other and form a gui de pl ane whi ch IS

cor r espondi ngl y IOer pendl cul ar manner. . Theniﬂwmﬂul "uﬁ

in claim B, 89§0 characterlzedll _ r|ve
‘uni t “of the carrr age (1 i s designed as a |linear notor 186) and
I s assi gned to the Ion i tudi nal gurg é?% é&a gre devr e as

claimed in cl&imo9, &R ade¥fic®d 35| nCLaiPethe in n&d@impt (9%, i s
arranged bet \mﬁractertm&UﬂﬁorﬂhaMa,y (zﬁaananxietvmi gihdenws (5§actlon 11.

The devi ce cl ai med cl a| char er |5Pd Hl t hat

there is a ga:&eoetmoﬁt rmgﬁ’e (6) paé}rf (1%')11%nd aa¥ta nary pa (e.q.
16) of the |ilrewitadlimstlorguide he7y e@r@nantammdsnpppendmylanayggnae way

(6 an 5)abc§n=.d tJTH'é tdhafesd %%ap?a&dataa ﬂﬂns%g& is atyghages

bet ween t he gui enments of t ongi tyu |naI forma continuous
common i nt er ridptd giprrespopdingl Wﬁ?%ﬂ%‘&sﬁ%lff&’r% inclaim9, 10 or 11,

15 characteriged in tiad Wewieent aBucBafhed i diar y1pamt 6, '(eog: 86) is
provi ded as a,conmpn stationary.ele for_a, plural,i.t
i ndependent | f%‘i%%%l%ﬁeé’f‘ ”Eﬂe d&flvteneur&h\?rr ggetsh%Bfaraﬁag Pn t hat

t he stationar{g)parits designed bﬁg s Iimedy owrimect dd5t0 16k laowyi tisdi nal
20 r’renbelio( 4)aé)§ig}rn§i %S&Lé ]gifi')ear guide (7).
10.  The device as claimed in claim 9, characterized
in that the linear motor (15, 1l6) is arranged between
the support way (6) and guide way (5).
11. The device as claimed in claim 10,
15 characterized in that there is a gap between a mobile
part (15) and a stationary part (e.g. 16) of the linear
motor in the region of the support way and guide way (6
and 5), and in that the gap and the mutual contact
surfaces between the guide elements of the longitudinal
20 guide form a continuous common interruption.
12, The device as claimed in claim 9, 10 or 11,
characterized in that the continuous stationary part
(e.g. 16) is provided as a common stationary element
for a plurality of independently actuable linear motors
25 of the carriages (8), and in that the stationary part
(e.g. 16) is firmly connected to the 1longitudinal
member (4) of the chassis (3).
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