1 Device for separating and positioning nodul e

bri dges Description The invention relates to a device
for separating nodule bridges arranged in a nodul e
bridge strip or nodule bridge set and for positioning
t he separated nodul e bridges on a support elenent,
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of an interposer strip.-or nodule bridge strip, have
until now been cut by pgeans;afigy dividing device in
such a way that the nodul e bridges are cut out
separately fromthe nodul e bridge strip. The nodul e
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element by means of a further device and deposited
~individually onto the stationary support element by means
of a downward displacement movement of this device.
'Alternatively, the positioning device can be kept above
the support element without any downward movement, while
‘the support movement is moved towards the stationary
module bridges by means of an upward displacement

movemant.,

Once a module bridge has been deposited on the support
“element, the support element is moved further in its
running direction by a predefined distance, so as to be

able to receive another module bridge at a new location.

Such devices require that the support element is kept
stationary while a module bridge is deposited thereon.
Because of this, the throughput of a placement device
which includes such devices 1s reduced. Moreover, the
separate arrangement of the dividing device and of the
positioning device requires that the module bridge has to
be aligned each time a separated module. bridge is picked

up by the positioning device,




separate arrangenent of the dividing device and of the
positioning device requires that the nodul e bridge has
to be aligned each tinme aZseparated nodule bridge is
pi cked up by the positioning device. 2 Accordingly,
the object of the present invention is to provide a
devi ce for separating nodule bridges froma nodule

brlgge strlp and then positioning themw th respect
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wherein the placement wheel is provided for depositing
the module bridges conto the moving support element after
a rotational movement of the placement wheel has been
carried out about an axis oriented parallel to the module
“bridge plane. By virtue of such a device, module bridge
strips which are perforated in such a way that they
~continue to have holding webs only in their edge regions
between the module bridges can be cut in a continuous
operating procedure in order to separate the module
bridges and then can be deposited by the placement wheel,
the rotational speed of which is adapted to a speed of
. the support element, onto the moving support element,
which may for example be designed in a belt-like manner.
- Such an equipping of the support element therefore does
not require the support element to be kept stationary for
the positioning of the module bridge, which results in an

increased throughput of a placement device.

Since the perforated module bridge strip has through-

- apertures, preferably holes, between the module bridges




the rotational speed of which is adapted to a speed of
the support element, onto the noving support element,
whi ch may for exanple be dekigned in a belt-1ike
manner. Such an equi ppi ng of the support el enment
therefore does not require the support elenment to be
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.The placement wheel has, on its peripheral edge side, a
width dimension which corresponds to a length dimension
of a module bridge, so that, by means of additional guide
elements which are arranged on a brake shoe of a brake
- device which is of complementary shape to the peripheral
edge side of the placement wheel and bears against the
latter, lateral guilidance and simultaneous alignment of
the module bridges 1s possible during the rotational

movement of the placement wheel.

Preferably, the placement wheel is designed in such a way
that it has, on its peripheral edge side, at least in the
region in which the module bridges are received, between
a web arranged on the left side and on the right side,
‘recesses for receiving components arranged on the module
bridges. Damage to the components when the module bridges

are placed on the peripheral edge side is thus prevented.




el ements which are arranged on a brake shoe of a brake
device which is of conplenentary shape to the

peri pheral edge side of the! placement wheel and bears
against the latter, |ateral guidance and simnmultaneous
alignment of the modul e bri dges i s possible during
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to the placement wheel during a further forward movement
0of the cutting blade, sc that a gap is created between
the remaining module bridge strip and the separated

module bridge which is picked up by the placement wheel.

The brake device with the brake shcoe which bears against
part of the peripheral edge side of the placement wheel
and is provided for braking the rotating placement wheel
is arranged between the dividing device and the support
element. The brake device, in collaboration with a motor
which drives the placement wheel, ensures that the
placement wheel, after it has picked up a module bridée,
i1s accelerated to the rotational speed at which the
circumferential speed corresponds to the speed of the

continucusly moving support element.

The brake device 1s additionally equipped with a heating
element for heating contact adhesive points on the module
bridges -which are arranged on the placement wheel, so

that an adhesive  arranged on the module bridges is




of the cutting blade, so that a gap is created between
the remai ni ng nodul e bri dge strip and the separated

nodul e bridge which is picked up by the placenent

wheel . The brake device with the brake shoe which

bears agai nst part of the peripheral edge side of the
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Further advantageous embodiments emerge from the

dependent claims.

© Advantages and expedient features will become apparent
from the following description in ceonjunction with the

drawing. In the drawing:

Fig. 1 shows, in a perspective wview, an already
perforated interposer strip for use in a device

according to the invention;

Fig. 2 shows, 1n a perspective view, a device for
separating and positioning module Dbridges

according to one embodiment of the invention;

Fig. 3 shows, in a plan wview, the device shown in
Fig. 2 according to one embodiment of the

invention;




support elenment, a counter-roller is arranged on the
side of the support el enent opposite the placenent
wheel and presses agai nst the placenment wheel with

t he support elenent and nodul e bri dge arranged

t her ebet ween. Further advant ageous enbodi ments energe

fromihe gdependent £l akrg,e AMANTROG8S and, EXPSHLENTyheel
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al ready perforated interposer strip for use in a

device according to the invention; Fig. 2 shows, in a
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enbodi nent of the invent . a plan
vi ew, the e84 E rghdwn the MHW?HEZO@Gcordlng to one
enbodi nent of the invention; 6 { Fig. 4 shows, in a

ﬁ%%spectlve view, a placenent wheel with a brake
i e forshHe deviiBe atcoPErA§eEsivehe ViRkenti 6n; device

Fig. 5 showssoddirgy perspectinveheirew, eabbiakentdevi 68  the
with an |nte%9%ﬁ$r strip for the device according to

t he i nvent’i'or 6 shows, in a perspective view, a
devi ce according to another enbodi nent of the
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i nterposer strip 17as Can be use evice

ibcdﬁ$d|¢@ptobqheused in ‘the device accordlng to the
inventicn. The interposer strip 1 has interposers 2
arranged in a row, said interposers having a length
dimension Z2a, wherein the interposers have two contact
adhesive surfaces 3 on the left and right side.
Components 4 are arranged between the contact adhesive

surfaces 3.

Such a single-row interposer strip 1, which may also be
formed as a strip with multiple rows, is perforated in
such a way that it has perforation holes 6 between the
interpeser cutting and transporting edges 5. In this way,
holding webs 7 exist in the edge region of the interposer.
strip 1, which holding webs hold the individual

interposers 2 together to form the interposer strip 1.

Fig. 2 shows, in a perspective view, the device according
to the inventicn. As can be seen from Fig. 2, the
interposer strip 1 is moved little by little along a feed
unit 8 with a surface 8a, by means of webs 10 engaging in
said strip, 1in the arrow direction 9 towards a cuttiﬁg
device 12. As scoon as the interposer strip 1 has moved
the distance corresponding to one module bridge width, a
pressure ram presses against the interposer strip from

above in order teo fix it during the cutting operation.




invention. The interposer strip 1 has interposers 2
arranged in a row, said inte {posers having a | ength
di mensi on 2a, wherein the interposers have two contact
adhesi ve surfaces 3 on the left and right side.
Conponents 4 are arranged between the contact adhesive
surfaces 3. Such a single-row interposer strip 1,
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arranged at the edge of the interposer strip 1. The

{hetcuttigg %& es are desicgned in such a way that the
cutting forces during the operation of cutting the
holding webs 7 act inwards, that is to say towards the
centre of the strip, so as to prevent the formatiocn of

burs on the outer edge of the interposer.
A placement wheel 14 picks up the separated interposers 2
on its peripheral edge side 14a by means of carrier claws

and rotates about an axis 15.

The placement wheel 14 has a width which is smaller than

the intermediate space between the cutting blades, which

are formed in twe parts, so that the cutting blades 13
are moved past the placement wheel 14 on the right and
left side therecf during the cutting operation and the

tilting cperation.

Fig. 3 shows, in a plan view, the embodiment of the
device that was shown in Fig. 2. The placement wheel has,

at predefined sections of 1ts peripheral edge side,
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between the interposers has al ready been cut through
during the perforation operation. In this way, the
cutting forces that have to %e applied are reduced.

The cutting blade 13 then continues to nove downwards,
while the entire cutting device 12 is tilted with
dospeat ct:0.4 heg phacenent-wheel, fil ehdernitk riphisereay on

to create t he rest f t he i nterposer
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burs on the outer edge of the interposer. A placenent
wheel 14 picks up the separated interposers 2 on its
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The pl acenment wheel has, at predefined sections of
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wheel . Such carrier claws are equipped with a spring

el ement and serve to transfer the separated
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acdhesive surfaces 3, to the moving support element.

Fig. 4 shows, 1in a perspective view, a placement wheel
with a brake device for the device according to the

-invention3 The brake device 20 has a brake shoe 21 which

is of complementary shape to the peripheral edge side l4da
of the placement wheel 14. Alsc installed in the brake
device 1s a heating element 22 which, by conducting or

radiating heat, activates the adhesive surface 3 at an

‘attachment point 17 of the interposer 2.

As soon as the placement wheel 14 in conjunction with the
brake device 20 has reached a rotational speed which
corresponds to a gpeed of a support element 23, the
interposer 2 is deposited on the support element and
fixed by means of a counter-roller 24 by applying

pressure and activating the adhesive surfaces.

Fig. 5 shows, in a perspective view, the brake device

with the interpcser strip 1. The brake shoe 21 has brake




strip 1. The width of the placenent wheel 14

corresponds to a length dlnen5|on 2a of an

i nterposer, preferably to a 2length dimension of the
transporting edge 5. The pl acenent wheel 14 has two

webs 18 and 19 which run along the edge thereof and
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2 brake device for the device according to the

i nvention. The brake device 20 has a brake shoe 21

which is of conplenentary shape to the periphera
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direction, lateral guides are mounted on the brake shoe
21. The individual interposer is transported in the X
direction by the carrier claw 16 on the placement wheel,
wherein the carrier claw must always bear against the
"defined transport edge 5 of the interposer. Slipping of
the interposer is prevented by the pressing elements 27,
28 pressing the interposer against the brake linings 25,
26.

The fixing of the individual interposers between the
counter-roller 24 and the placement wheel 14 takes place
in such a way that the ©pressure on the adhesive
attachment peoints 17 and thus a degree of pre-fixing is
achieved by pushing the individual interposer into a gap
between the support element 23 bearing agalinst the
counter-roller 24 and the webs 18, 19 of the placement
wheel 14. The gap is adjustable, as a result of which a
pressing force on the interposer is variable. It should
be noted that the interposer is pushed into the gap only

once it has been accelerated by means of the placement




agai nst which the pressing elenents 27 and 28 press,
said pressing elenents bei g fixed to the placenent
wheel . The interposers 2 a cl anped in an aligned
position between the pressing elenents 27, 28 and the
~brake linings 25, 26. Fig. 6 shows, in a perspective
wh%wd arfiust heevenbedenmegntslipf Helieeiemyveritd omtéspamr and
figure, the placenent wheel 14 is
coup %{Ft?%gwéHbégahlch conveys the separated
interposers. In order to fix the interposers on the

ADVI ngrsupprt relenen la a-Ps £k S€ i RNNEY agEHT AL on
osition detern1nat|on in the X and Y direction of

HeTHt et posers! 4184 efui FEEMSiith Eh 1E%'IIEF ghmemti in so
achi evedtbyy mvenentven xd:eimne@s@@@es 06 tihe: prior art

|nter ose For_the fixin Y dlr ction
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|nd|V|duaI interposer is transported in the X
direction by the carrier claw 16 on the pl acenent
wheel, wherein the carrier claw nust al ways bear
agai nst the defined transport edge 5 of the
i nterposer. Slipping of the interposer is prevented
by the pressing elenments 27, 28 pressing the
i nt er poser agai nst the brake |linings 25, 26. The
fixing of the individual interposers between the
counter-roller 24 and the placenent wheel 14 takes
place in such a way that the pressure on the adhesive
attachnment points 17 and thus a degree of pre-fixing
is achieved by pushing the individual interposer into
a gap between the support elenent 23 bearing agai nst
the counter-roller 24 and the webs 18, 19 of the
pl acenent wheel 14. The gap is adjustable, as a
result of which a




pressing force on the interposer is variable. It
should be noted that the interposer is pushed into
the gap only once it has beegn accel erated by neans of
the placenment 10 wheel. This prevents any slip
between the interposer and the support elenment 23.
Al'l of the features g sclosed ddidnaesapplication
docunents are clained as essential to the invention in
so far as they are novel with respect to the prior
art eithefidnghyd dualdy, or in conbination with one
another. 11 List of references 1 interposer strip 2
“nt er poset" X ReHgt h side of the interposer 3 adhesive
gdr f aces péindtie ¢ nterqpodsere ihweompaeraent regi on of the

nt erposer, 5 transporting e of. I nterposer 6
Berforati%%h%sojr‘é% ot df ngo\gvegcglse léltt\gggé)%l?%irt 8a
gurface oforthendwedieqiit @ thtenspoErpdisegcti on of the
ghterposer st £ 4104\ giortrﬁgl-tr;ﬂ _O%J ghents 11
pressure r%m ﬂirput(%ygn?téﬁedew ce 1§L Clﬁ}% nge bl ades,
Gutting refreesadBa didptacenent direction of the

qutting bhadesng ldipd acement wheel 14a peripheral edge
§| de of tpgegl ace{rent wheel

uni

Ba surface of the feed unit

9 transport direction of the interposer strip
1G webs, form-fitting elements

11 pressure ram

12 cutting device

i3 cutting blades, cutting rollers

13a displacement direction of the cutting blades
14 placement wheel

l4a peripheral edge side of the placement wheel
15 axis

16 carrier claw _

17 attachment points of the interposer

18, 19 webs of the placement wheel

20 . brake device
21 brake shoe

22 heating =slement

23 support element

24 counter-roller

25h, 26 brake linings
27, 28 pressing elements
29 belt




15 axis 16 carrier claw 17 attachnent points of the

i nterposer 18, 19 webs of the placenent wheel 20
brake device 21 brake shoe122 heating el enent 23
support elenment 24 counter-roller 25, 26 brake
l'inings 27, 28 pressing elenents 29 belt 12 dains
1. Device for separating dule bri dges (2) arranged
in a nodule bridge strip T} or nodul e bridge set and
for positioning the separated nodul e bridges (2) on a

supp te r rd
deV| g{eet‘?llc% eﬁp élé%)a%tlr dln\?ﬁq} %e%&%'/m szeVIkJ%%%eged in
%tm@@u%Q)bmﬁdQﬁeﬁﬁﬁk? fbb|@ﬁsKP@PMQN#%&ﬁg%eﬁﬁEeﬁWQ1for
drogdul e hid dges I(@)priadkt A @) ac@eNtsupport

: mheel for separately receivj nd trans n

§hp %%ﬁ%mﬁﬁm@%ﬁﬁ ﬁﬁ%@ﬁh $£§gﬂ

Kim ﬁwkldﬁvpﬁih@hgh?|medggede?dgéléaklpnd1ﬂ0nn the edge
ositin nmodul_e 2) an h nmoyi ng

% 5ott e% e(f@f ??%Vg I%\tlongll ﬁ%&gnetyo gpodule

bﬂuedqﬂeace%n.t amteed @l@):ehzastbeémedarﬂéﬁ dptr aperARraiely
ane %g? rkﬁ”%?QnQ%BSkhﬁb tPthﬁ madyle REi dggnner  the

VI ce acc Z Claim 1, characterised
sepatmed thedipl ackrbAge fhédl em4)ltﬁa§>erelrphetr§l edge side

Pesd pheial f@@lgaeﬁbggtlﬁ&%he sPELNG- heade@shaldi nghto the
elenents élG% whi.ch are

moving support element (23) after a rotational movement
of the placement wheel (14) has been carried out about an

axis (15) oriented parallél to the module bridge plane.

2. Device according to Claim 1, characterised in that
the placement wheel (14) has, on its peripheral edge side
(l4a), spring-loaded holding elements (16) which are
" spaced apart from one another and are provided for
~holding and carrying individual module bridges (2) on the

peripheral edge side (14a).

3. Device according to Claim 1 or 2, characterised in
that the placement wheel ({14) has, on its peripheral edge
side (l4a), a width dimension which corresponds to a

length dimension (2a) of a module bridge (2).

4. Device according to one of the preceding claims,
. characterised in that the placement wheel (14) has, on
its peripheral edge side (1l4a), at least in the region in
which the module bkridges (2) are received, between a web
(18, 19) arranged on the left side and on the right side,
recesses for receiving components (4} arranged on the

module bridges (2).

5. Device according to one of the preceding claims,
characterised in that the dividing device (11, 12, 13)




spaced apart fromone another and are provi

hol di ng and carrying indivjdual nodulepbridgzg Eg; on

the peripheral edge side %i4a). 3. Device accordin

to daim1 or 2, characterised in that the placenegt

wheel (14) has, on its peripheral edge side &14
bt

lu%%giﬁg?%ﬂﬁ( iEDa%@i¢h3CODEeSp©hngtéOéleréng cha%hnabe
o a) o nodul [ ; .
ARG EH P LS co%ﬁ%ﬁqeL%p?C@k% I%%ec(:l?&afi. n?e Reyiicee bridge

sichas agh@r i sgdrénprhat defe fpka ﬁpg\,\ﬁé&aougﬂl)t easmodounle

L . ) .
b%' g%ﬁgw .Qfa H e ﬁjﬁ%qﬁﬁkgé%kioab l(gasthemeblie regi on
X ’ nodul e bridges (2) are received, between
we (18, 19) arranged on the left side and on the

ri ght, 510, 5cEecesses torcreae 9i vesd( 4

6! Jdorcreaei ¥i ngheoapsreissd(4n that

tgrrgﬁ%g _onafhe%ﬂno ule b %Fg (2?. %Hp@%%gggtfﬁ) feed
ecdidiAgne o IGive °6f t'He h{ ceg?hglclgiﬁg, ° & ee

ugg@rqgge@dyxkééﬁiﬁgutmaemdﬁuldihgidéviééféfl,“fz,tQBFhe

has a cutt] bl ade (13) or cuttin [
_ ) : rollers wh
cgahlpeg bH?gﬁlgigg'perpendlcular to thegplane of thleCh

nmodul e bridge strip and is/are provided for cutting

7 hrogggi%g)e %nq%%@ggp.gbrﬂgg@lélﬁi B,( Ohdmdtheriethge in that

regi er 6. Device, ac ' [
tﬁbaﬁ;wﬁdﬂh&e@ﬁWiQQNﬁllqlﬂgqﬂxﬁkﬂééggécgg%gf§%él%%ﬁ’(11)
f#g% F%gggggct edet opgafeed bimide (i@ fEddi rgaimst 2
smﬁ;e 2% e_urlp(1%t8t&gth@ﬂn&@u@eélﬁydaﬁ@

ce atBeldi®y 0°Cl aFhit'e, “tharacterised in that

o%%%a@ﬁ%hd'”Q device (11, 12, 13) has a pressure ram

11) for pressing the nodule bridge strip (1) against

a surface (8a) of the feed unit (8% qurin @ i ding -
goper atdvdnte according to Clalm 6 O r chgclr%c 'e\_lfl_‘i.%eag in

that the feed unit (8) has guide eilements for laterally
guiding the medule bridge strip.

9. Device .according +ro one of Claims 6 to -8,
characterised in that the feed unit (8) has form-fitting
elements (10)' for engaging in through-apertures (6) of

the module bridge strip {1 .

10. Device according to one of the preceding claims,
characterised in that the dividing device (11, 12, 13)
can be tilted with respect toO therplacement wheel (14)

during a dividing operation.

11. Device according to o©ne of the preceding claims,
characterised' in that a brake device (20) which bears
against part of Lhe peripheral edge side {(14a) of the
placement wheel (14) and is provided for braking the
rotating placement wheel (14) 1is arranged Dbetween the
dividing device (11, 12, 13) and the support element
(23) .




8. Device according to Caim6 or 7, characterised in
that the feed unit (8) has guide elenents for
|aterally guiding the nodule bridge strip. 9. Device
according to one of Clains 6 to 8 characterised in
that the feed unit (8) has formfitting el ements (10)

a i_n_through-aper.tures e d
%rl dg%9 ? % dli‘@ ? \?Cﬂcaelmaclgldrdc %téorﬂle o ?Jﬁ that
tpee@éalcmglewtalwm:el chbt act erdgedthn terfefteqthenﬂl vireli hgake

d99YEge (23 1%Pd 5) ﬁgEOQG tEEhedb th resRest ko EBe a

' acenment whe uring a IVI i ng operation. .
r@é@iié@naécoﬁﬁﬁﬁé t 6toneléfht hehpr ecédrngieranidal Speed

cebaragbenkseds i n thatea hyakendevheei1d0)s et beaksent
agai nst part of the peripheral edge side (14a) of the

(6 acenent wheel (14) and is provided for braking the
rotating placenent V\,heel (14) is arranged between the

i vi di. ng _devi ce the.sup I n :
?23) gceliccegv g %gcgia ? lﬁ %%ara%t%gﬁsgd in
tbhar adter bsedtei ndéhate t(BE) plmxe'ln:eiﬂs V\,hedlleé\(tlllr)g gddment

e ct de ) not-ofr , n
(B2 accel oriTe 15 & rorat  onar oS heed ot dhi ch L he e
nefpéanpeidaepall2speed corresponds to a speed of the
nmovi ng support elenment (23). 13. Device according to
- ,Claim11 or 12, characterised m%ga(% t he br }ge

tdevi BBV {2D) PREPGHEETa Féat iNg el nt-2%%9)
cheahingreeatiacin adhesi whepobndle ( Qevdret h20NDdulse on a

%:gk?[ses%o(ez) 2f‘ P?\c/hc%e%%%ora%aqglstto e Bgr%ﬁéfgllédge
side (l4a) of the placement wheel (14), guide elements
for laterally guiding the module bridges (2) during the

rotational movement of the placement wheel (14}.

15, Device according to Claim 14, characterised in that
the brake shoe (21) has two brake linings (25, 26)
~ running along the edge, against which two pressing
elements (27, 28) of complementary shape press, said
pressing elements being arranged on the peripheral edge
side (l4a), wherein the module bridges (2) are arranged
. between the pressing elements (27, 28) and the brake
linings (25, 26). '

16. Device according to one of the preceding claims,
characterised by a counter-roller (24) which is arranged
on a side of the support element (23) opposite the
placement wheel (14} and 1s provided for fixing the

module bridges (2) on the support element (23).

17. Device according toc one of the preceding claims,
characterised by a perforation device for perforating the
- module bridge strip (1) in such a way that the module

bridges_ (2) are separated from one another with the




characterised in that the brake device (20) has, on a
brake shoe (21) which bears agai nst the periphera
edge side (14a) of the pl acenent wheel (14), guide
elements for laterally guiding the nodul e bridges (2)
during the rotational novenent of the placenent whee
. 15. Vj rdi ng: [ 4 h [
AR e Biake Ehoe (1) had vt by ke TS hi ngs . age
stpbp 46) . runnPhgeal bRy tiHETEdGe, 2 agEFhstIwEicdR e vt the
apveashfdac el egents, (27, 28), of conplementary shape
press, said pressing elenents being arranged on the
peri pheral edge side (14a), wherein the nodul e
1Bri dgesit2) aareratnhanged Clbdatinveleh thies presstigpd in that
t%eg%@tf%r(a%7i5>.n28c}c—*vaincde t]l:]E‘? g&a%gbllel nfd)nrgscé%éstirgé) de%?hed
viFcCeé "according to one of "the preceding” clai ns;
igharpeseri seddbygsa céant er ftrehbper{24y whibh i sseparated
- on.. a, Si Of | . &l el A 23)
l%%%géugtggr?hg“ P %ggpnefﬁ‘g%’i#pﬂ?%l%d s eprg'ovi ded for
fixing the nodule bridges (2) on the support el enent
(23). 17. Device according to one of the preceding
clainms, characterised by a perforation device for
perforating the nodule bridge strip (1) in such a way
that the nodule bridges (2) are separated from one
another with the 15 exception of the edge region (7)
of the nodule bridge strip (1), in order to mninse
a cutting force of the dividing device (11, 12, 13).
18. Device according to Claim1l7, characterised in
that the perforation device is suitable for creating
defined interposer edges for transporting the
separated interposers in a slip-free and precise
manner .




