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Descri ption System for popul ati ng conponent carriers with electric
conmponent s The invention relates to a system for
popul ati ng corﬁ?br?@ntp &P ers with electric conponents,

Description

System for populating component carriers with electric
components

The invention relates to a system for
populating component carriers with electric components,
the system having a transport path and at least two
populating stations for the component carriers.

10 It is generally usual to link together a number
of automatic populating devices, each having a
populating station, by means of a transport path which
runs linearly. As a result, it is possible to keep a
large range of different components ready, which are

15 distributed to the various automatic populating
devices. As a result, on the one hand subassemblies
which need a large variety of different components can
be completely populated without supply modules for the
components having to be interchanged for this purpose.

20 For narrow component carriers, the automatic populating
device can have two transport paths lying closely
beside one another and having two narrow populating
stations 1lying correspondingly beside one another, on
which population can be carried out continuously and

25 alternately.

On the other hand, however, it is also possible
to populate a large number of different subassemblies
of small batch size with a low outlay on retooling. In
this case, however, it may occur that subassemblies

30 having a low number of components have to pass through
only one or a few automatic devices in order to be able
to be populated completely. Since these subassemblies
also pass through the unnecessary populating stations
in approximately the same cycle, the capacity of said

35 stations cannot be utilized to the full extent.

In assembly technology, it is generally usual
to lead transport paths past the work statioms and, at
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the system having a transport path and at |east two popul ati ng stations

for the conponent carriers 10 It is generally usual to link

t oget her a nunber automatic populating devices, each having a
popul ati ng st &R 0¥ %ylﬂ%%ns of a transpoft “path which runs linearly.
As.a result, it is possible to keep a | arge range of different

conponent s ready which are 15 distributed to the wvarious automatic
popul ati ng tld@sre ce®inAs,a tteesmbte dhet heoxkreidnasl tabdssarmpp¢essed

whi ch need a Iar riety of different conponents can be conpletely
popul at ed mﬁth%ﬁ %pfn Gul'es for the conponents having to be

i nt erchanged for thrs purpose. 20 For narrow conponent carriers, the

aut omati ¢ popul ating devi ce can have two narrow popul ati ng stations

| yi ng correspondi ngly besi de one anot her, on which popul ation can
be carried out continuously and alternately. On the ot her hand,
however, it is also possible
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25 to populate a | arge nunber of different subassenblies of smal

batch si ze nﬁth ablom/outlay on retooling. In this case, however, it
may occur that subassenblies havi ng a | ow nunber of conponents have to
pass through GOR ¥%Y B9 or a few autorfatic devices in orggr to be able 30
to. be popul ated conpletely. Since these subassenblies al so pass through
the unnecessary popul ating stations I n approxi mtely the sanme cycl e,

the capacity ofnsarder tostakions pamsdbliee tut ifldefedthe drkrigdese@ent .

In the convgnélg&ﬁll attoaukﬂgat"b&ﬁ %ﬁé ngbﬁ{:} %vg cgﬁcregggs tgrgdspor t

paths and t he® popu over s, usual _in an
automati c poplawt i Bg démmme for the changlng operatlons In

population technology, in addition to high flexibility,
5 a high populating throughput is also required.

In the conventional automatic populating
devices, the transport paths and the populating
stations overlap. It is usual in an automatic
populating device to form the transport path from three

10 partial transporting means decoupled from one another.
The populating station largely overlaps the central
partial transporting means, which is stopped during the
populating operation, while, for example, the preceding
partial transporting means 1is bringing up the next

15 printed circuit board. In order to center the printed
circuit board to be populated in the populating area,
only a simple linear advancing movement is needed.

The invention is based on the object, in a
populating units linked together in series and having a

20 high populating throughput, of being able to produce
subassemblies with considerably different population
contents.

This object is achieved by the invention
according to claim 1. Arranging two paths makes it

25 possible to operate the populating units optionally in
series or in parallel without retooling. For example,
printed circuit boards for a low number of components
can be transported independently of one ancother at any
desired point from the conveying path onto the

30 transport path and, after passing through the
populating station, can be moved back again to the
conveying path. This makes it possible for a number of
such subassemblies to be populated in parallel with one
another, without any loss of capacity.

35 Subassembly carriers for a high number of
components can, as before, [lacuna] from populating

station [
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1 a Substitute sheet - 1 1 May 2000 to form the transport path
from three partial transporting nmeans decoupl ed from one another. The

0 ulatln statlon
Pop g R 98 P 1699 - 2a -

to populating station method with low changeover times
and at a high cycle rate and can have recourse to their

supply of components.
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2 | argely overlaps the central partial transporting means, which

Is- stopped during the populating operation, while, for exanple, the
p_rec_eding_partéﬁl9 ié sporting neang%ls bringing up the next printed 5
circuit board. Brhe center the printed circuit board to be

popul ated in the populating area, only a sinple linear advancing
novenent i s needed. I n assenbly technol og eneral ly
usual to | ead trargpeevemnat sxpdsoperabionk st a@iéﬁs Pé?ﬁd‘l €,100 t hese

points, to moyg;the %Fk@faﬁ‘gﬁé 0 A)esQBQEQéﬁEﬂy car@ibrafhdgesagdiyy in

order to nmake It possible to t he_wor kpi eces ;as desired to the work
stations, but thro?%hstWﬁc§é§§é§sﬁﬁé BEPLAFLARIL ShBLEBRSt he teHdh fHRP

possible for the transfer devices to be arranged
5 upstream or downstream of each second populating

station, which reduces the mechanical outlay but also

the flexibility. Such an arrangement is indicated in

particular in automatic populating devices which have

two populating stations located immediately one behind
10 the other.

Advantageous developments of the invention are
identified in the subclaims:

In the development according to claim 2, the
component carrier can be changed between the two paths

15 by means of simple lateral displacement. At the same
time, it is possible to lead the conveying path through
the automatic populating devices directly beside the
transport path, or also to lead it past to the side of
the automatic populating devices, for which purpose a

20 correspondingly large-stroke transfer device is
necessary.

As a result of the development according to
claim 3, the horizontally located subassembly carriers
can be changed by means of vertical displacement. The

25 overall width of the automatic populating devices
remains correspondingly smaller in this case. For
narrow component carriers, as previously two closely
adjacent transport paths and two correspondingly
arranged conveying paths can be provided. Given a

30 transfer device configured with a large stroke, the
conveying path can run above or underneath the
automatic populating devices or device.

The development according to claim 4 permits a
a space-saving arrangement of the conveying path. In

35 particular, the arrangement above the automatic
populating devices has the advantage that the conveying
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operations. 15 A systemof this type has been disclosed, for
exanple, by JP 4 176528 A, according to which conponent carriers are
popul ated with_ el ectrl c__conmponents by means of autonmatic popul ating
devi ces | ocat &R e ® 169%hi nd anothef 3% @ line. The line is subdivided
into a 20 nunber of part-sections each having a populating path and at
| east one bypass conveying path, which is |ed | ateral |y past the

aut omati ¢ popuath ngadeviaxgelW t hé n decoupledi nfom dohe gafies-i nSpat hs,

i dentical opergtd | theStGRSALE:EAT HbPR18WE ngAr la@@g@@sbet weahdte part -
25 sections are ttansfer devices which can be di spl aced transversely
and whi ch di sml'a%r@gltrkm tigoraRig®arri er s bet ween the transport paths
and popul ati ng pat hs. Assigned to the individual transport Dbelts
are detectors, which control the transport of the conponent 30
carriers in such a way that the latter are in each case

e
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noved into a free populating path. As a result, even in the case of a

tenporary failure of one autonatic popul ating device, it is
possible to continue operate the system continuously.
2a Ghed8 nR/e]rﬁgf%n is based on% e object, in a system having

popul ating units arranged in a row and havi ng a hlgh popul ati ng
t hroughput, to be able to
can be used as desired both for single-track and for

two-track operation.

The development according to claim 5 makes it

possible to arrange the populating station on the upper
5 side of the automatic populating device such that it is
easy to see and is accessible.

The development according to claim 6 means that
the transfer device is combined with the partial
transporting means to form one unit, which permits

10 rapid and accurate transfer of the subassembly
carriers.

The transfer device according to claim 7 makes
it possible to insert the two partial transporting
means simultaneously into both paths and operates the

15 latter simultaneously and independently of one another,
with the exception of the changing operations.

Arranging the conveying ©path along the
underside of the automatic populating devices according
to claim 8, although it needs a large displacement

20 travel, makes it possible to wuse the automatic
populating devices which are equipped only for single-
track operation in unchanged form. As a result of the
independence of the displacement drives, it is possible
to briefly reclose the gaps produced in the paths.

25 The partial transporting means according to
claim 9 require a low outlay on guidance and drive, and
are in particular suitable for systems having a small
distance between the two paths.

The development according to claim 10 means

30 that the transfer devices can be integrated into the
automatic populating devices, so that the lines
comprising a number of automatic devices can be formed
simply by lining up the automatic populating devices in

a row.

heet Has Been Replaced

T

THIS SHEET HAS BEEN
REPLACED




pr oduce
cont ent s.

subassenblies wth considerably different 5 population

3 Thi s obj ect

achi eved by the i ven%iaﬂ% according to claim1. The controll able

changeover t wo

operate the populating units optionally in series or in 5 parallel
retooling. For exanple, printed .

wi t hout

10

15

20

25

30

35

GChet ik

Iinking‘ﬁbfhods makes it possible to

The automatic populating devices according to
claim 11 can be used at any desired point on the line,
but in particular at its start and end as well.

The transfer device according to claim 12 makes
it possible to achieve a conveying path which also runs
outside the automatic populating devices, in particular
underneath them.

The arrangement according to claim 13 permits
further disentanglement of the transport system, with
corresponding simplification of the control means, as a
result of which, for example, it 1is possible to
dispense with optical scanning devices in the region of
the transfer device to distinguish between incompletely
and completely populated component carriers. In this
case, it is advantageous if the transfer device has two
partial transporting means which can be displaced
independently of each other for the two parallel paths.

The system according to claim 14 makes it
possible to lead the component carrier out of the
transport path without changing its relative position
in relation to the respective partial transporting
means. During this time, the gap produced is closed by
the other partial transporting means for further
transporting operations, the carrier according to claim
15 reducing the outlay in design terms.

The conveying path according to c¢laim 16
likewise permits two-track operation in a space-saving
manner, without the automatic populating devices having
to be changed for this purpose, which <can be
implemented in particular with the aid of the bottom
parts according to claim 17.

The arrangement according to claim 18 requires
an appropriate design modification of the previously
single-track automatic populating device. Installation
space for the cbhveying path has to be conceived in its
éhassis, it being possible for this space to be
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circuit boards for a | ow nunber of conponents can be transported

i ndependent |y of one another at any desired point fromthe conveying
pat h.onto the raggp i gg and, after passing through the popul ating
station, can 1 83” back agai n fo~fhé conveying path. This nakes

it .possible for a nunber of such subassenblies to be popul at ed besi de
one another in parallel w thout any | oss of capacity.

Subassenbl y caarirengeflorat ha ghrelatberelof Fhaldonpostansecanndas beffere,
nmove from popu opula o} hangeover
times and at kgghg%0§%a%égﬁe ?%tEﬂggdegéeaigglééém%ﬁE]%w%%%%d%%%ts

It is pOSS|bIeCh§n99PE@ét§lmﬁ% %@ﬂtb%e%Q¢Q9ﬁ§tQ?nSldQﬁﬂ? - the popul ating
stations in each case, so that 20 optiml adaptation to different

popul ation tasks s possi bl e. It is also possible for the
transfer devices,
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for exanple, to be arranged upstream or downstream of each second
popul ati ng station, which reduces the 25 nechanical outlay but also the

flexibility. Such an arrangenment is indicated in particular in
aut omat i c BRpe® afi hePHevi ces whi ch Have two popul ating stations
| ocated i medi ately one behind the other. Advant ageous

devel opnents of the invention are 30 identified in the subclains:
The arrangement accordkmgamtbmatd¢nﬁbpu&atindmdevicetdﬁathﬂqxﬁuy& CaEriers

can, be LT ANSPOLLCRII BB IR, or Il REROURATIERTO LY Con

easily be seen he conveyin t he
35 autonatic ppbhul dependineverethe déngtongr’ %es¢@mﬁst$min add¥takypor t

Egagversa'd aujpmetikC deuixaey {BRRsRBEeM 1Y  re-GRFSiIESPAR NGl Yo RS -
populating device already delivered with the conveying

path, as required.

The invention will be explained in more detail
below using exemplary embodiments that are illustrated
in the drawing, in which, in schematic form:

10 Figure 1 shows a plan view of a system for populating
component carriers with electric components,
Figure 2 shows a plan view of the system of Figure 1
in a different setting,
Figure 3 shows a side view of a further system for
15 populating component carriers, and
Figure 4 shows a further side view of another system.

According to Figure 1, a system for populating
component carriers 1 has three automatic populating
devices 2 arranged one after another in a row, in which

20 a populating head can be moved over a populating
station 4, to which the component carriers 1 can be
transported. The system has two separate paths, located
beside each other, for transporting the component
carriers 1. One of the paths is designed as a transport

25 path 5, which leads over the populating stations 4
located one after another in a row. The other path is a
pure conveying path 6, which is led past the populating
stations 4 directly beside the transport path 5.

The two paths are subdivided into a number of

30 sections which can be operated independently of one
another, the sections located upstream and downstream

————
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4 it is also possible to lead the conveying path

| at'eral |y past the automatic popul ati ng devices, for whi ch purpose a
correspondi ngl y.J rg%-égrgke transfer _ - device i s needed. Such an
arrangenent pr 3 5 nodul es for “the conponents being arranged on
this side and, in addition, nmakes access to the popul ating stations
fromthis side nore difficult. As a result of the devel opnent
according to of cthemmpulieding i sbatadhy Hedost edesbopederaets cpartaad

transporting means 7 which can be displaced
transversely with respect to the transport direction in
the populating plane. Of these means, in each case two
5 partial transporting means 7 located beside each other
and belonging to the transport path 5 and the conveying
path 6 are fixed to a common carrier 8, which can be
displaced transversely to the transport direction by
the distance between the two paths, and forms a

10 transfer device. This makes it possible to insert the
respective partial transporting means assigned to the
transport path in alignment into the conveying path, as
is illustrated at the left-hand end of the conveying
path 6.

15 A component carrier standing ready in the
preceding section can now be transferred to the partial
transporting means by driving these two sections, and
can be transferred into the transport path by pushing
the carrier 8 with the two partial transporting means

20 back. In the converse sequence, such a component
carrier can be moved out of the transport path 5 to the
conveying path 6, as is indicated at the right-hand end
of the transport path 5. Displacement operations of
this type are possible in all the partial transporting

25 means, so that the subassembly carriers can be inserted
into the transport plug and returned to the conveying
path at any desired location.

The movement arrows illustrated in Figure 1
show the corresponding displacement, driving and

30 transport directions. Here, the various component
carriers 1 are transferred at the start of the
transport path and pass through the individual
populating stations on a direct route, so that
corresponding changeover operations are omitted.

35 In the éperating mode illustrated in Figure 2,
the component carriers 1 are not processed in line but

in parallel. In this case, the component carriers 1 are

—————
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10 can be changed by neans of vertical displacenent. The wi dth of the
assenbly |ine beconmes correspondi ngly smal | er. For narrow conponent
carriers, as previousl wo cl osel adj acent transport paths and
t wo corresﬁgnaign I§693rranged co‘n&é’yi‘ng pat hs can be 15 provided.
G ven a transfer device configured with a | arge stroke, the conveying
path can run above or underneath the automatic popul ati ng devi ce.

The devel opmenpopudetdingampleitaily Atpeonlysoae porsylacdngavs vat o adgenent
of the conveyi p 20 ti at ha he
conveyi ng g%t h%é{;:}gncb%eér r%ﬁ%e %gndg‘oper a{}gd % Zxﬁéf ecoupto Ent

the automatic PEpUSRPOrAgP&EN Gesupgirean eefil thet mopu at&mgormfta‘@l%p‘éll atl ng
devi ces, wi thoghgchanging their desi gn, can be used as desired both for
si ngl e- track 25 and for nulti-track operation. The devel opnent
according to claim5 nakes it
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possi ble to arrange the popul ating station on the upper side of the
automati c popul ating device such that it is easy to see and is

accessi ble. 30 }% devel opnent agcording to claim6 neans that

the transfer d& @8 ifs? %bined with the®parti al transporting neans to
formone unit, which pernits rapid and accurate transfer of the
subassenbl y carriers. 35 The transfer device according to claim
7 makes i t ipowsiilsitelyo aifiyeer this, are returned into the conveying

path 6 again. This operating mode is particularly
suitable for component carriers (1) which have to be
populated with a low number of components.

5 According to Figure 3, the transport path 5 is
arranged above the conveying path 6 instead of beside
it. A different carrier 9 for two of the partial
transporting means 7 in each case can accordingly be
displaced in the vertical direction by the distance

10 Dbetween the two paths. As a result, the component
carriers 1 can be transferred alternately between the
two paths in a manner similar to that in the system
according to Figures 1 and 2. The free distance between
the two paths is here the maximum height of the

15 populated subassembly carrier 1, so that the
displacement travels are correspondingly short. In the
case of this arrangement, the populating station 4 is
located on the upper side of the paths, sc that the
populating head 3 can place the components 10 onto the

20 component carrier 1 in an unimpeded manner and with
good access.

According to Figure 4, the conveying path 6
runs underneath the automatic populating devices 2,
whose bottom parts 11 have accordingly been raised.

25 This has the advantage that the automatic populating
devices 2 can remain unchanged. Arranged between two
successive automatic populating devices in each case
are two additional partial transporting means 7, which
can be displaced vertically and which are combined into

30 one structural unit (not illustrated). In the normal
case, they are aligned with the transport path 5 or the
conveying path 6, as is illustrated on the left-hand
side of the system.

In this case, the lower partial transporting

35 means 7 can be'.displaced between the conveying path 6
and the transport path 5, and can thus change component
carriers 1 between these ~paths. The upper partial
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5 the two partial transporting nmeans sinmultaneously into bot h
paths and operates the latter sinmultaneously and i ndependent|ly of one
another, wth e epti,@n of the angi ng operations. 5

Ar r angi ng th?ﬁ'ggé%vgypﬁg pat h aldhgﬂi'ihe under si de of the
aut.omati c popul ati ng devi ces accordi ng to claim8, although it needs a
| ar ge di spl acenent travel, nmakes it possible to use the automatic
popul ating devitFenspiersAngr én'é@q{ﬁ ppedisodieflestedi ngwardl onky atk Spehati on

I n unchanged fQin Aséht esihdc Ofsﬁf‘z.elcmenﬂ nd@;@@e@enf&ngins heggispkagenent
drives, it is p055|ble to briefly reclose the_gaps produced in the

pat hs. populpfed,, GoMPOneRins FEFEL R Sneans 12685~ n§rd§TReatai m 9
require a | ow amdsay ted @hrddage taagsgbir¥e€ngafdans 7 can therefore be

5 displaced independently of each other.
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15 are in particular suitable for systens having a small di stance _

bet ween the two paths The devel opnent accord4ng~%0”ﬂzmrn10
nmeans t hat ?995{ devices can Re integrated |nt ““U\\“\
automatic popu at| ng €Vl ces, so that the lines “‘“

nunber of automatic devices can be forned si mply by Luptt he
automati c popul ati ng devices in a row. The autonatlp

popul ati ng deviRaeHc &dadiMeg t o claim 11l can be used at any desired
poi nt on the Iine 25 but in particular at its start and end as well.
The transfer vice according to_claim12 nmakes it possible to achieve
a conveyi ng pat whi ch%‘alwq’%s for pepRiRbENg hEOHRPRARE| EapERAFEL il

devi ces, in pamtiithul electrigndimeaidhtshentoB) the systEi‘E\e v agegent

i nt of the transport
2ot "9 18 CUaBe'S AR ERanspol " BEn® 387 MWL ™R Ofoh0E LGSO
populating stations (4) for the component carriers (1),

it being possible for the component carriers on the
transport path (5) to be transported to one of the
populating stations (4) and from there, essentially
10 linearly, to the other populating station (4) and away
from the latter,
characterized
in that the system has at least two separate paths,
essentially running in parallel in the same transport
15 direction, for transporting the component carriers (1),
of which one forms the transport path (5) and the other
is led past the populating stations (4), and
in that, as viewed in the transport direction, transfer
devices (e.g. 7, 8, 9) are arranged on both sides of
20 the populating stations (4), by means of which the
component carriers (1) can be transferred from one path
to the other and vice versa.
2. The system as claimed in claim 1,
characterized
25 in that the transport path (5) and the conveying path
(6) are designed as linear transporting means which are
arranged in parallel beside each other in one plane.
3. The system as claimed in claim 1,
characterized
30 in that the transport path (5) and the conveying path
(6) are designed as linear transporting means which are
arranged in parallel one above the other at a distance.
4. The system as claimed in claim 3,
characterized
35 in that the conﬁeying path (6) runs above the transport
path (5), in particular above the automatic populating

devices (2) e e
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correspondi ng sinplification of the control neans, as a result of ———

which, for exanple, it |s possi ble to dlspense W th opr’cal scann
devices in the geqion, of %1;3 the transfer device to disti gm‘m\“‘w
i nconpl etely and conpletely popul ated conmponent carri
case, it is advantageous if the transfer device has two * partial
transporting neans, . 6
5. The system as claimed in claim 4,
characterized
in that the transport path (5) is arranged at the level
of the populating station (4), and
5 1in that the conveying path (6) runs underneath the
transport path (5).
6. The system as claimed in one of the preceding
claims,
characterized
10 in that the 1linear transporting means is subdivided
into a number of successive sections that can be driven
independently of one another,
in that the transfer device (e.g. 7, 8, 9) is assigned
to one of the sections, and
15 in that said transporting means is designed as a
partial transporting means (7) which can be displaced
between the two paths.
7. The system as claimed in claim 6,
characterized
20 in that the transfer device is formed as two partial
transporting means (7), which are at least temporarily
aligned with the paths.
8. The system as claimed in claim 7,
characterized
25 in that the two partial transporting means (7) can be
displaced independently of each other.
9. The system as claimed in claim 7,
characterized
in that the two partial transporting means (7) are at a
30 fixed distance from each other and are held on a common
carrier (8, 9) which can be displaced transversely with
respect to the paths.
10. The system as claimed in one of the preceding
claims,
3% characterized

in that the populating stations (4) are arranged in
separate automatlc populating devices (2) in the

system, and
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whi ch can be di splaced i ndependently of each other for | el
pat hs. The system according to claim 14 makeﬂ“‘ ﬁ\ W to
| ead.t he conpo t Iy out of the 5 ansport path ws L nging its
rel ative posit % g ¥ '1r?%rr9el ation to t'heﬁ espective partial transporting
means. During this tinme, the gap produced is closed by t he ot her
partial transporting nmeans for further transporting operations, the

carrier accordiify thete|tdhen woangfer edencicery (degoull af. i B) dasi gssiones.
The conveying paj hrac eitdind® iko popan Bt 16 gevibkeybse permits two-track

operation in a _space-savi ng manner, W thout the automatic popul ating
devi ces havingll- to ThHe Sy8iSHeds Fopimedi 30 §iai®sk0, which can be 15
i mpl ement ed i n PRdEictWrdzed th the aid of the bottom parts according to

claimiz. s in that & LGN SSSHAING to A MIP £8IULLES o
the transfer devices (e.g. 7, 8, 9) in each case
upstream and downstream of the populating station (4).
12. The system as claimed in claim 10,
characterized

10 in that the transfer device is designed as a separate
structural unit, which is arranged between the two
automatic populating devices (2).

13. The system as claimed in one of the preceding
claims,

15 characterized
in that the conveying path is subdivided into two
parallel paths running parallel to each other, of which
one carries a not yet completely populated component
carrier and the other carries the already populated

20 component carrier, and
in that the transfer device can also be displaced
horizontally, in addition to the vertical direction, to
optionally drive both parallel transporting means.

14. The system as claimed in one of the preceding

25 claims,
characterized
in that the partial transporting means (7) can be
displaced transversely with respect to the transport
direction,

30 in that a further partial transporting means (7) which
can be displaced in the same direction is arranged in
parallel beside this partial transporting means (7),
and
in that the two partial transporting means (7), which

35 can be driven independently of each other, can
alternately be aligned flush with the adjacent section
of the transport path (5).
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an appropriate design nodification of the previously —si-pgle-track—

automati c popul ating device. Installation 20 space for th \‘ f
has to be conceiy i 4l chassi s, .1t being possible ﬁ mmm“g%g‘“o
be arrange I%?gaprépg?ively snall'd%;?aﬁce under the ‘*“ Sports
path, so that the displacenent travel and the changeover tinmes can be
reduced considerably. An 25 automatic populating device of this type
can be dellibver ed Whehsystem asuclatmaddini ohaim cbhweyi ng path,
dependi ng on t k@ cEsk-ai8E g request. In addition, it is readily
possible to re-equip an automatic popul ating devi ce al ready delivered
with the conveying path, as 30 required. The invention wll be
expl ained in nore detail bel ow usi ng exenpl ary enbodi nents that are
illustrated in the drawing, in which, in schematic form Figure 1
shows a plan view of a system for popul ating

" d
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35 conmponent carriers with electric conmponents;—" “Fi ¢ gure
shows a plan view of the systemof Figure 1 L\ “uwm “
Fig

setting, — -
view of a furthGeI} 9s sterﬁgfgor popul atjr%g conponent car+ | erst ahd

Figure 4 shows a further side view of another system Accordi ng

to Figure 1, a systemfor populating
in that the two partial transporting means are held on

a common carrier (8, 9), which can Dbe displaced
transversely with respect to the transport direction by
the distance between the two partial transporting means
5 (7).

16. The system for populating component carriers
(1) with electric components (10),

automatic populating devices (2), linked in a line, for
the component carriers (1) being provided with

10 populating stations (4),

a transport path (5) for the component carriers (1) in
the automatic populating device (1) running at the
height of the populating station (4),

a second path for transporting the component carriers

15 (1) being designed as a conveying path, which runs past
the populating station (4) underneath the transport
path, in particular as claimed in claim 4,
characterized
in that the conveying path (6} runs underneath a

20 chassis of the automatic populating device (2), and
in that, at least in the region of the conveying path
(6), the <chassis has a bottom clearance which
corresponds to the height of the linear transporting
means plus that of the populated component carrier (1).

25 17. The system as claimed in claim 16,
characterized
in that the bottom parts (11) of the chassis are higher
than the linear transporting means with the populated
component carrier.

30 18. An automatic populating device for populating
component carriers (1) with electric components (10),
the automatic populating device (1) having at least one
populating station (4},

a transport path (5) for the component carriers (1) in

35 the automatic .ﬁopulating device (1) running at the
height of the populating station (4),

a second path for transporting the component

This Sheet Has Been Replac
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™~ —————————————

5 conponent carriers 1 has three automatic populating

arranged one after another in a row, in whi ch a pop l ﬂm‘u mmmu‘“‘b
noved over a p I station whi ch t he conponent carmriets *
can be rag%ggﬁ{;“%epﬁé systen1has P%S separate paths, located 10
besi de each other, for transporting the conponent carriers 1. One of
the paths is deS|gned as a transport path 5, which | eads over the
popul ating st atqagis exs (1) deeitnal demigmedrasnat kenveyingr pathThahdcher

path is a BY €1 &PN¥EYE NGhRAH R atingh ééaél% pagf, the p%%h%huag 15

stations 4 directly beside the transport pat two pat hs
are subdi vi ded 3tG-EMedHE Copim 5'sect|ons mhlch can be operated

i ndependently of one anot her, the sections | ocated upstream and

downst ream of the populating station being designed as partial 20
transporting nmeans 7  which can be displaced transversely with

respect to the transport direction in

e

——————
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t he popul ating plane. of these neans, in each case two____ . —partiat-—
transporting neans 7 | ocated beside each ot her and bel i

transport path 5 and the conveying 25 path 6 are fixed ﬂmﬁﬂmw;mgm\ er
8, which can be®R 98 & fi%tted transversal $3to the transpol Leci of by

t he di stance between the two paths, and forns a transfer device. This

makes it possible to insert the respective partial transporting neans
assigned to theelgxdatzmsiperd path in alignnment into the conveying path, as

is illustrated I -gggq f . the qconveyin ath §.
A conponent carn‘?’lE eérﬁ% a’%{dél ng rea}ﬁg& ??attﬁg (6) rﬁl%ceag.‘l 5y ss%crttl c()ir%‘sé:gﬁlcr?ow be
transferred to unienngatinl BBet r danpert i riyarswertipadr ingans t hefe tbhe

sections, and transport path (5), and
5 1in that a chassis of the automatic populating device
has accommodating and fixing means for the optional
accommodation of the transport path.

i
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7a can be transferred into the transport path by pushing the carrier 8
with the two partial transporting neans back. In the converse sequence,

GR 98 P 1699

Abstract

System for populating component carriers with electric
components

The system has two mutually parallel advance
paths for component carriers (1), of which one is led
rectilinearly over populating stations (4) in the
system, and the other is 1led past the populating
stations (4). Provided between the populating stations
are transfer devices, by means of which the component
carriers (1) can be changed as desired between the two
paths.

As a result, in-line, parallel or mixed
operation of the system is possible, matching the
component carriers (1) to be populated.

Figure 3



8 such a conmponent carrier can be noved out of the

transport path 5 to the conveying path 6, as is I ndi cat ed at
the right-hand end of the transport path 5. Displacenent operations of
this type are possible in 5 all the partial transporting neans, so that

t he: subassenbly carriers can be inserted into the transport pl ug
and returned to the conveying path at'ﬁﬁz desired | ocati on.

The novenent arrows illustrated in Figure 1 10 show the corresponding
di spl acenent, driving and transport directions. Here, the various
conponent carriers %mgre transferred at the start of_the transport
path and - pass through;” the i ndividual popul ating™ stations on a

direct route, so t
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]
15 correspodﬁing changeover operations are onmtted. In the
opér-ating node illustrated in Figure 2, t he conponent carriers 1 are
not jprocessed in |ine but in parallel. In this case, the conponent
carriers 1 are popul ated conpletely at only one popul ating station 4 20
I n-each case, and are in each case Eaﬂ?d into the transport path 5
upstream of the populating station 4 and, imedi ately aft this, are
returned into the conveying path 6 again. This operatfrpg node is
_particularly suitable foggonponent carriers (1) which 25 hgfe|to be
popul ated with a | ow nunb of conponents. Accor di to Figure
3, ‘the transport path 5 i arranged above thagnconveyi ng N 6 instead
of beside it. Adifferght carrier 9 for two of\the partial
transporting neans 7 in e case can accordinglyme 30 displgped in the
vertical direction by 4h | stance bet ween t two paths s a result,
t he conponent P
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carriers 1 can be r@p@&@!ﬂh@l&@«téf jat el y between the atps in a
manner similar to {h e accordrg @& @ @uéé@ Si a%d 2. The
e

free di stance betwee S A 73 paths is here the maximum height
of ‘the  popul afed ISUJASSEMDI | Farnier lsunctagre shéwt- 11/May 2000
di spl acenent travels di hgly short. ™ TH tHe™ "

8a case of this @rrangenent, the pppulating station 4 is

Description
System for populating component carriers with electric
components

The invention relates to a system for
populating component carriers with electric components,
the system having a transport path and at least two
populating stations for the component carriers.

10 It is generally usual to link together a number
of automatic populating devices, each having a
populating station, by means of a transport path which
runs linearly. As a result, it is possible to keep a
large range of different components ready, which are

15 distributed to the various automatic populating
devices. As a result, on the one hand subassemblies
which need a large variety of different components can
be completely populated without supply modules for the
components having to be interchanged for this purpose.

20 For narrow component carriers, the automatic populating
device can have two narrow populating stations 1lying
correspondingly beside one another, on which population
can be carried out continuously and alternately.

On the other hand, however, it is also possible

25 to populate a large number of different subassemblies
of small batch size with a low outlay on retooling. In
this case, however, it may occur that subassemblies
having a low number of components have to pass through
only one or a few automatic devices in order to be able

30 to Dbe populated completely. Since these subassemblies
also pass through the unnecessary populating stations
in approximately the same cycle, the capacity of said
stations cannot be utilized to the full extent.

In the conventional automatic populating

35 dJevices, the transport paths and the populating
stations overlap. It 1is wusual 1in an automatic
populating device



| ocat ed on the upper side of the paths, so that the
9 popul ati ng head 3 can place the conponents 10 onto the
conponent carrier 1 in an uni npeded nmanner and with good access.

According to Figure 4, the conveying path 6 SSupstisutensiggteat hMdie2000
automati c popul ati ng devices 2, whose bott omrparts 1Tl Have “accordi ngly
been rai sed.

to form the transport path from three partial
transporting means decoupled from one another. The
populating station
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Thi s.has the advantage that the automatic popul ating devices 2 can
remai n unchanged. Arranged between two successive automatic popul ati ng
devices in each case 10 are two additional partial transporting nmeans 7,
whi ch can be displaced vertically apd whi cguwgtgu@gmd}edﬂ M&y 20000ne
structural unit (not illustrated). |In the nofwal™ €asé; " 1hey are
aligned with the transport path 5 or the conveying path 6, as is

i | | d ft !
illustrated on par?e sl Sigle Oéeﬁt'?afyséﬁgha% rans ggetween

case, the Iovver transport| n ans can be |sp
the conveyi ng BR&# /6 W highd th® trsgﬁ??ﬁ@ﬁit p@uRing arFé'lebanPPﬁHéaéhaﬁge
conponent - gRiddtdlch,l Weiyeen bereS@xa&aM@ the We@&{é | hre@al

t t 7 is _defl ected d t tept .that
Ut 116 ent SpAVERBRROIES oPePhE 15 BORHOArPd BBpaten P r PEFSESY] ocat ed

under neat h5 cirthese bmda.arImabrﬁeans;pordent@rrretam priaved heietatie be
board to be populated in the populating area, only a

simple linear advancing movement is needed.
In assembly technology, it is generally usual
to lead transport paths past the work stations and, at

10 these points, to move the workpieces to be processed
out and in again, in order to make it possible to feed
the workpieces as desired to the work stations, but
this increases the outlay on time for the changing
operations.

15 A system of this type has been disclosed, for
example, by JP 4 176528 A, according to which component
carriers are populated with electric components by
means of automatic populating devices located one
behind another in a line. The line is subdivided into a

20 number of part-sections each having a populating path
and at least one bypass conveying path, which is led
laterally past the automatic populating device. Within
the individual populating paths, identical operational
steps are carried out. Arranged between the part-

25 sections are transfer devices which can be displaced
transversely and which displace the component carriers
between the transport paths and populating paths.
Assigned to the individual transport Dbelts are
detectors, which control the transport of the component

30 carriers in such a way that the latter are in each case
moved into a free populating path. As a result, even in
the case of a temporary failure of one automatic
populating device, it is possible to continue to
operate the system continuously.
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di splaced i ndependently of each other. 10 Patent cl ai ns
A system for popul ati ng conponent carriers (1) with electric conponents
in a system 5 the systemhaving, in an assenbly line, a | arge nunber

of populating stations for the conponerga carriigstitute sheet - 11 May 2000

The invention is based on the object, in a
system having populating units arranged in a row and
having a high populating throughput, to be able to
produce subassemblies with considerably different

5 population contents.
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lined up in a row, at |east one transport path (5) for the conponent
carriers (1) being |l ed over the populating stations, 10 at | east one |linear

conveying path (6) for transporting t he conponent carriers (1) being
provi ded, running essentially paralel to s@bgilth{eagﬁmrnpamg\y @@omnd
| ed past the popul ating stations, t he assenbly Tine having transfer

devices (e.qg. 7, 8, 15 9) for the transverse transport of the conponent

carriers (1) betueen vhed TaaSRN Peh h5hi@dat NGy cngonuewengiBah (7).
r

at | east one of the transfe evi ces (e. ) viewed I n the
transport dir @RIFHEIHEI e arFdrighd 5@1%&?’%%@@?&@5&%“}9@6&(95“ ng
stations (4), betwedmr ahéeIﬁwz:edllnkmg\ inbehodlfenmakaBs Al t ppasibld) tbs | ed

over all the ope:oa(.)@gléﬁé% l%;[tll%%shnlts optionally in series or in
5 parallel without retooling. For example, printed
circuit boards for a low number of components can be
transported independently of one another at any desired
point from the conveying path onto the transport path
and, after passing through the populating station, can
10 be moved back again to the conveying path. This makes
it possible for a number of such subassemblies to be
populated beside one another in parallel without any
loss of capacity.

Subassembly carriers for a high number of

15 components can, as before, move from populating station
to populating station with low changeover times and at
a high cycle rate and use its sﬁpply of components.

It is possible to allocate the part-sections to

one of the populating stations in each case, so that
20 optimal adaptation to different population tasks is
possible.

It is also possible for the transfer devices,
for example, to be arranged upstream or downstream of
each second populating station, which reduces the

25 mechanical outlay but also the flexibility. Such an
arrangement is indicated in particular in automatic
populating devices which have two populating stations
located immediately one behind the other.

Advantageous developments of the invention are

30 identified in the subclaims:

The arrangement according to claim 2 means that
the component carriers can be transported in one plane
on the various paths so that they can easily be seen.
It is possible to lead the conveying path through the

35 automatic populating devices directly ©beside the
transport path, said automatic devices then becoming
correspondingly wider. However,
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in that, in one setting, each of the conponent carriers 25 on the transport
path can be led in a direct |ink over all the populating stations,
in that in another setting, the assenbly line is subdi vided into at

| east two part-sections, at the ends 4 of mkg@ghtitgigfgﬁéb@?e MWZ@OG he
transfer devices is 30 arranged, I n that the ¢ompolent carriers ctan
optionally be | | ™ Bﬁ;,' Qg
part-sections,;tor &an Pesdedypasipide POPULALENTrhe & Lg n % h
correspondi ng o g 85 pa%%. 2. ?ﬁg S

clainmed in cl

10

15

20

25

30

35

inserted into the transport path of one of the two

sectiqn of the conveyin . ' )
didkerally pastadhe jswkomatic populating devices,  for

which purpose a correspondingly large-stroke transfer
device is needed. Such an arrangement prevents feed
modules for the components being arranged on this side
and, in addition, makes access to the populating
stations from this side more difficult.

As a result of the development according to
claim 3, the horizontally located component carriers
can be changed by means of vertical displacement. The
width of the assembly 1line becomes correspondingly
smaller. For narrow component carriers, as previously
two closely adjacent transport paths and two
correspondingly arranged conveying paths can be
provided. Given a transfer device configured with a
large stroke, the conveying path can run above or
underneath the automatic popula'ting device.

The development according to claim 4 permits a
space-saving arrangement of the conveying paths. In
particular, it has the advantage that the conveying
paths can be arranged and operated largely decoupled
from the automatic populating devices. As a result, the
automatic populating devices, without changing their
design, can be used as desired both for single-track
and for multi-track operation.

The development according to claim 5 makes it
possible to arrange the populating station on the upper
side of the automatic populating device such that it is
easy to see and is accessible.

The development according to claim 6 means that
the transfer device is combined with the partial
transporting means to form one unit, which permits
rapid and accurate transfer of the subassembly
carriers.

The transfer device according to claim 7 makes
it possible to insert
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in that the ty ansport”pat i{5) .and the conveying path (6) are designed
as |linear transporting neans ich are arranged in parallel beside each
other in a hari zoﬁnt?alf“?ﬁ‘f 8 4nd. 5 3. The systemas clained in claim
1, char acjt epi zed in_fhgt the trgnsportgptiufdshadtd 1 Nasp 2080 g
pat h (6) fwhich are arranged in parallel oné above the othHer  ~at a

di stance. 10 L4 The systgmas clainmed in claim3,

the two partial transporting means simultaneously into

Y

both paths and operates the latter simultaneously and
independently of one another, with the exception of the
changing operations.

5 Arranging the conveying path along the
underside of the automatic populating devices according
to claim 8, although it needs a large displacement
travel, makes it possible to use the automatic
populating devices which are equipped only for single-

10 track operation in unchanged form. As a result of the
independence of the displacement drives, it is possible

N to briefly reclose the gaps produced in the paths.

~ The partial transporting means according to
claim 9 require a low outlay on guidance and drive, and

15 are in particular suitable for systems having a small
distance between the two paths.

The development according to claim 10 means
that the transfer devices can be integrated into the
automatic populating devices, so that the lines

20 comprising a number of automatic devices can be formed
simply by lining up the automatic populating devices in
a row. _

The automatic populating devices according to
claim 11 can be used at any desired point on the line,

25 Dbut in particular at its start and end as well.

The transfer device according to claim 12 makes
it possible to achieve a conveying path which also runs
outside the automatic populating devices, in particular
underneath them.

30 The arrangement according to claim 13 permits
further disentanglement of the transport system, with
corresponding simplification of the control means, as a
result of which, for example, it 1is possible to
dispense with optical scanning devices in the region of

35 the transfer device to distinguish between incompletely
and completely populated component carriers. In this
case, it is advantageous if the transfer device has two
partial transporting means,



characteri zed
path (5),
The systemas clainmed in claimd4,

In that the conveying path (6) runs above the transport
I n particular above the automatic popul ati ng devices. 15 5.

characterized in that the

transport path (5) is arranged at the |gvel Sulsstittiesihegt 1 iMgy 2000 on

(4), and

transport path (5).

in that the conveying path (6) runsundérneath the 20
The systemas clainmed in one of clains 3 to

5, h t d
> i i harac v%i&? ban %“diéﬁiaé@& kha EndLA0RPOLE agcﬁeeegeks for

I ndependent | y

Into a n SUCCESSI sections that can

9) is assigned tompe gfstBa SaetbeAsngaMb claim 14 makes it

10

15

20

25

30

35

possible to lead the component carrier out of the
transport path without changing its relative position
in relation to the respective partial transporting
means. During this time, the gap produced is closed by
the other partial transporting means for further
transporting operations, the carrier according to claim
15 reducing the outlay in design terms.

The conveying path according to claim 16
likewise permits two-track operation in a space-saving
manner, without the automatic populating devices having
to be <changed for this purpose, which can be
implemented in particular with the aid of the bottom
parts according to claim 17.

The arrangement according to claim 18 requires
an appropriate design modification of the previously
single-track automatic populating device. Installation
space for the conveying path has to be conceived in its
chassis, it being possible for this space to Dbe
arranged at a relatively small distance wunder the
transport path, so that the displacement travel and the
changeover times can be reduced considerably. An
automatic populating device of this type can be
delivered with or without an additional conveying path,
depending on the customer’s request. In addition, it is
readily possible to re-equip an automatic populating
device already delivered with the conveying path, as
required.

The invention will be explained in more detail
below using exemplary embodiments that are illustrated
in the drawing, in which, in schematic form:

Figure 1 shows a plan view of a system for populating
component carriers with electric components,
Figure 2 shows a plan view of the system of Flgure 1

in a different setting, ﬁEPLACrJ~
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e ofiee avstdel pathisp that the transfer device (e.g. 7, 8,
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in that said transporting nmeans is designed as a partial transporting
means (7) which can be displaced 30 between the two paths. 7. The
systemas clained in claimbé, characteri zed in that the transfer

device is forned as two parti al traqsportlg@bgfﬁawsﬁgét, \Mnlmgyezm)cat
|l east tenporarily 35 aligned with the paths. ™ 87" The systenmas”
claimed in claim7, characterized

FPigure 3 shows a side view of a further system for
populating component carriers, and
Figure 4 shows a further side view of another system:
According to Figure 1, a system for populating
5 component carriers 1 has three automatic populating
devices 2 arranged one after another in a row, in which
a populating head can be moved over a populating
station 4, to which the component carriers 1 can be
transported. The system has two separate paths, located
10 beside each other, for transporting the component
carriers 1. One of the paths is designed as a transport
path 5, which leads over the populating stations 4
located one after another in a row. The other path is a
pure conveying path 6, which is led past the populating
15 stations 4 directly beside the transport path 5.

The two paths are subdivided into a number of
sections which can be operated independently of one
another, the sections located upstream and downstream
of the populating station being designed as partial

20 transporting means 7 which can be displaced
transversely with respect to the transport direction in
the populating plane. Of these means, in each case two
partial transporting means 7 located beside each other
and belonging to the transport path 5 and the conveying

25 path 6 are fixed to a common carrier 8, which can be
displaced transversely to the transport dJdirection by
the distance between the two paths, and forms a
transfer device. This makes it possible to insert the
respective partial transporting means assigned'to the

30 transport path in alignment into the conveying path, as
is illustrated at the left-hand end of the conveying
path 6.

A component carrier standing ready in the
preceding section can now be transferred to the partial

35 transporting means by driving these two sections, and
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12 . in that the two partial transporting nmeans (7) can be

di spl aced i ndependently of each other. 9. The systemas clainmed in
claim8, characterized 5 in that the two partial transporting nmeans (7)
are at a fixed distance from each ofher anguitRuttesieedn B (IAF000

carrier (8, 9) which can be displaced transversely WwitHh réspect to the
pat hs. 10. The systemas clainmed in one of the preceding 10 clai s,

characteri zed b8 thahslFie APyl té’ééxﬁé&oz(é) ath B r%:l%%%‘i |
separate autorr%??c popul atsitfngr.gevi (l?es ?%esi n the %ystemgl an ng’
the carrier 8 with the two partial transporting means

back. In the converse sequence, :
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15 in that the transfer device (e.g. 7, 8, 9) is assigned to the

automati c popul ati ng device (2). 11. The systemas claimed in claim
10, characteri zed in that the automatic popul ating device (2) has
one of 20 the transfer devices (e.gg 7, %bSt%tQ_,éﬁﬁeﬁa’FﬂMﬁﬁ%QQ
upstream and downstream of the popul ating statorm ().~ 12 The
systemas clained in claim10, characterized ~in that the transfer
device Vs desiginag @ Ro8BBAEALC darfliuclil dbe Uhhtea YEUEN of Syl ranved
between the two aut omat 1 ¢ _popul at1 ng devi ces . 3. e

system as cl ai YRAPIRPTne B3R hé preceliffg conveydngrs path dhar @st ediszed 30
in that the condEted pat hthe, rigukdhuhde@odtdr t¥Re traldpaktebarat hs
runni ng parallf] ﬂféﬁ%%%%ﬁéﬂ?”apé¥$€¥yﬁé of this type are possible in
5 all the partial transporting means, so that the
subassembly carriers can be inserted into the transport
plug and returned to the conveying path at any desired
location.

The movement arrows illustrated in Figure 1

10 show the corresponding displacement, driving and
transport directions. Here, the various component
carriers 1 are transferred at the start of the
transport path and ‘'pass through the individual
populating stations on a direct route, so that

15 corresponding changeover operations are omitted.

In the operating mode illustrated in Figure 2,
the component carriers 1 are not processed in line but
in parallel. In this case, the component carriers 1 are
populated completely at only one populating station 4

20 in each case, and are in each case moved into the
transport path 5 upstream of the populating station 4
and, immediately after this, are returned into the
conveying path 6 again. This operating mode 1is
particularly suitable for component carriers (1) which

25 have to be populated with a low number of components.

(

According to Figure 3, the transport path 5 is
arranged above the conveying path 6 instead of beside
it. A different carrier 9 for two of the partial
transporting means 7 in each case can accordingly be

30 displaced in the vertical direction by the distance
between the two paths. As a result, the component
carriers 1 can be transferred alternately between the
two paths in a manner similar to that in the system
according to Figures 1 and 2. The free distance between

35 the two paths..is here the maximum height of the
populated subassembly carrier 1, =Ye) that the
displacement travels are correspondingly short. In the

. e e
H - 0o o

TS st it 2 o 5 4 8

[t bR a1 5
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one earries a still unpopulated or inconpletely popul at ed conponent
carrier and the other carries the al ready popul ated conponent carrier,
and in that the 35 transfer device can al so be displaced horizontally, in
addition to the vertical direction, to gpti ona$d|b/stiime/g1eet bou\napalomd el
transporting neans. 13 . The systemas cl'dimed
in one of the preceding

case of this arrangement, the populating station 4 is
located on the upper side of the paths, so that the
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haracteri zed in that the partial
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in that a further partial transporting nmeans (7) which
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According to Figure 4, the conveying path 6
runs underneath the automatic populating devices 2,
whose bottom parts 11 have accordingly been raised.
This has the advantage that the automatic populating
devices 2 can remain unchanged. Arranged between two
successive automatic populating devices in each case
are two additional partial transporting means 7, which
can be ‘displaced vertically and which are combined into
one structural unit (not illustrated). In the normal
they are aligned with the transport path 5 or the

as is illustrated on the left-hand

case,
conveying path 6,
side of the system.
In this case,
means 7 can be displaced between the conveying path 6
and can thus change component

the lower partial transporting

and the transport path 5,
carriers 1 Dbetween these paths.
transporting means 7 is deflected upward only to such

that for the
component underneath.

The upper partial

sufficient remains

extent space

populated 1 located
These two partial transporting means 7 can therefore be

an
carriers

displaced independently of each other.
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transversely Wth respect—to-the transport direction by 20 the distance

bet ween the t
for populatin

o ARE IR ﬂﬁ” e (D it Cl botric components (10).

aut omati ¢ popul &t i ng dew ces

nkefoin a Sibgitutedshdst - uinm/layczuwent

carriers (1) being provided mnth popul ating stations (4),
transport path (5) for the conponent carriers (1) in t he autonatlc
popul ati ng ckﬂ@ég%nglklggﬂglng at the hei ght of the populating station
(4), 30 a seco path for transporting the conponent carriers (1)
bei ng designed as a conveying path, which runs past t he popul ating
station (4) underneath té}&ﬂé’nﬁnﬁwrﬁ)opula@ﬂi@,cbrﬂp@@éﬁi cohariess cliahmed in
claimb, racS_rlzed 35 _in the conveying path (6) runs
under neat h a ectric componen s ln a system,

5 the system having, in an assembly line, a large number

10

15

20

30

35

of populating stations for the component carriers,
lined up in a row,

at least one transport path (5) for the component
carriers (1) being led over the populating stations,

at least one linear conveying path (6) for transporting
the component carriers (1) being provided, running
essentially parallel to said transport path (5) and led
past the populating stations,

the assembly line having transfer devices (e.g. 7, 8,
9) for the transverse transport of the c¢omponent
carriers (1) between the transport path (5) and the
conveying path (7), |

at least one of the transfer devices (e.g. 7, 8, 9), as
viewed in the transport direction, being arranged
between two successive populating stations (4},
characterized

in that the transport path (5) is led over all the
populating stations,

in that, in one setting, each of the component carriers
on the transport path can be led in a direct link over
all the populating stations,

in that in another setting, the assembly line 1is
subdivided into at least two part-sections, at the ends
of which in each case one of the transfer devices is
arranged,

in that the component carriers can optionally be
inserted into the transport path of one of the two
part-sections, or can be 1led past the populating
station on the corresponding section of the conveying
path. a —
2. The system as claimed in claim 1, ﬁwﬂﬁuLmé§?§£§£¥7

Jr—r———

e ettt s g,

characterized |
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chassi s of the automat+c_popul ating device (2), and in that, at |east

In the region of nveylng “path 13a (6), the
chassis has ‘/W e whi ch corresponds to the hei ght of
or

the’linear transp pI us tppt of SiEstRORVSREAT £PMAP 00
carriers (1). 5 17. ’I’he* system as cl ai Wed~ T ¢Taim 16,

in that the transport path (5) and the conveying path
(6) are designed as linear transporting means which are
arranged in parallel beside each other in a horizontal

plane.
5 3. The system as claimed in claim 1,
characterized

in that the transport path (5) and the conveying path
(6) which are arranged in parallel one above the other
at a distance.

10 4. The system as claimed in claim 3,
characterized
. in that the conveying path (6) runs above the transport
~7 path (5), in particular above the automatic populating
devices.
15 5, The system as claimed in claim 4,
characterized
in that the transport path (5) is arranged at the level
of the populating station (4), and
in that the conveying path (6) runs underneath the
20 transport path (5).
6. The system as claimed in one of claims 3 to 5,
characterized
in that the linear transporting means is subdivided
into a number of successive sections that can be driven
S 25 independently of one another,

in that the transfer device (e.g. 7, 8, 9) is assigned

to one of the sections, and

in that said transporting means is designed as a

partial transporting means (7) which can be displaced
30 Dbetween the two paths.

7. The system as claimed in claim‘6,

characterized

in that the transfer device is formed as two partial

transporting means (7), which are at least temporarily
35 aligned with the paths.

8. The system as claimed in claim 7,
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characterlzed 1A in that the bottomparts (11) of the
chassis are

popul at ed

device for
(10),
popul ati ng station (4),

a

t

10

15

20

25

30

35

|gher H“& he | i near transporting nmeans with the

k‘\mm 18. An aut omati c popul ating
po

C@”ﬁone“t carr{£rs (1% %ttthteeéﬁ&étr-' £1.908p 9000 ©

he automatic popul ati ng devi ce (1)—havrng-at=teaston

in that the two partial transporting means (7) can be
displaced independently of each other.

9. The systeﬁ as claimed in claim 8, !
characterized

in that the two partial transporting means (7) are at a
fixed distance from each other and are held on a common
carrier (8, 9) which can be displaced transversely with
respect to the paths.

10. The system as claimed in one of the preceding
claims,
characterized

in that the populating stations (4) are arranged in
separate automatic populating devices (2) in the
system, and

in that the transfer device (e.g. 7, 8, 9) is assigned
to the automatic populating device (2}.

11. The system as claimed in claim 10,

characterized

in that the automatic populating device (2) has one of
the transfer devices (e.g. 7, 8, 9) in each case
upstream and downstream of the populating station (4).
12. The system as c¢laimed in claim 10,

characterized

in that the transfer device is designed as a separate
structural unit, which is arranged between the two
automatic populating devices (2).

13. The system as claimed in one of the preceding
claims,
characterized

in that the conveying path is, subdivided into two
parallel paths running parallel to each other, of which
one carrxies a still unpopulated or incompletely
populated component carrier and the other carries the
already populated component carrier, and in that the
transfer device can also be displaced horizontally, in
addition to the vertical direction, to optionally drive

both parallel transporting means.
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a transport path (5)-_for the conponent carriers (1) in the automatic

popul ati ng device ( running at the 10 height of the populating station
(4), a second p U ' aﬂ“ﬂmrl ng the conponent carriers (1)

ARy IR [0 whigd is | SehstitutddRdet! NE1 MR 200
a

bei ng designed as a )
station (4), in particular *clained in claims ™15 characterrzed

in that the conveying path (6) runs at a short distance underneath the

linear transpgyting mRANS, ¢y égeflaimééaeﬁp%rr{[e P& Nehi@) praRdg

. in
that a chassis of the autorfatic populating dévice 20 has a commadaci ng and
fixing means fW@¥We optional  acconmodation of the transport path.

characterized 1

in that the partial transporting means (7) can be
5 displaced transversely with respect to the transport

direction,

in that a further partial transporting means (7) which

can be displaced in the same direction is arranged in

parallel beside this partial transporting means (7),
10 and

in that the two partial transporting means (7), which

can be driven independently of each other, can

-~ alternately be aligned flush with the adjacent section
of the transport path (5).
15 15. The system as claimed in claim 14,
characterized,
in that the two partial transpbrting means are held on
a common carrier (8, 9), which can be displaced
transversely with respect to the transport direction by
20 the distance between the two partial transporting means
(7).
16. The system for populating component carriers
(1) with electric components (10),
automatic populating devices (2), linked in a line, for
s 25 the component carriers (1) being provided with

populating stations (4),

a transport path (5) for the component carriers (1) in
the automatic populating device (1) running at the
height of the populating station (4},

30 a second path for transporting the component carriers
(1) being designed as a conveying path, which runs past
the populating station (4) underneath the transport
path, in particular as claimed in claim 5,
characterized

35 in that the conveying path (6) zruns underneath a
chassis of the automatic populating device (2), and

in that, at least in the region of the conveying path
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(6}, the chassis has a bottom clearance which

corresponds to the height of the linear transporting
means plus that of the populated component carriers

(1).
5 17. The system as claimed in claim 16,
characterized
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in that the bottom parts (11) of the chassis are higher
than the linear transporting means with the populated

Substitute sheet - 11 May 2000

component carrier. '

18. An automatic populating device for populating
5 component carriers (1) with electric components (10),

the automatic populating device (1) having at least one

populating station (4),

a transport path (5) for the component carriers (1) in

the automatic populating device (1) running at the

10 Theight of the populating station (4),
& second path for transporting the component carriers
(1) being designed as a conveying path, which is led

S past the populating station (4), in particular as
claimed in claim 5,
15 characterized
in that the conveying path (6) runs at a short distance
underneath the 1linear transporting means of the
transport path (5), and
in that a chassis of the automatic populating device
20 has accommodating and fixing means for the optional
accommodation of the transport path.
g
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