:\]1e3eJG$6T8<1 19 Decenber 2003 Description Method and device for
supporting substrates in automatic insertion machi nes, base plate and
support 5 rod The invention relates to a method of supporting substrates in

autonati c inserti on machines, a devige for supporting $@iDetéabers2008
machi nes according to the preanble of patent claim

automatic insey. CF’LEO
4, a base pl ate acc d)‘ to the preanble of .claim8 and a support rod
according to the preanble of claim9. Wen substrates (in particular

e being fitted with surface-nmountable

printed ci rcuk%tl?ﬁ%e{dsg %5 are.

conponents ( SMD conponént's),”alt Orat i'€ nsEFPFEH tidéhi nesbsemetest hei SVD

conponent s f r 8wtPaad iuni ussandlphacrm&ﬂ‘lﬁﬁresﬂ pedehined ?Hﬁ' td orr\”fp
anped on

substrates. |polhe process, the substrate generally rests rrmy
two sides 20 in a transport belt within the automatic insertion nachine.

The substrates, in particular the printed circuit boards, are in practice

never ideall yTﬁgat, re ei downwar upvvard by up to about
aﬁé’h’gélrtﬁog‘m allr%ﬁtt%l g% nfed I?:?&E%qit 9% pEdRPO g y

3 mm Very |arge
only sag dowﬁ\g‘?ﬁ LrgEeguskn oﬁutt@marthmheneelrtmmghhacﬁhﬂé@ the corponents

are pressed ofé® tfgel rat e rtai p_pl acement force, in order
t here to emai n_sticking tlﬁan gddﬁgs?eg%ned i U ( 5% eCOé@@d‘?ﬂp‘Fe é@lseértlgaste
adhesi ve' Fﬁ‘%&)m%ﬁe%%ﬁibﬂgs@o;)rcb@t g qamgsiseso f hpasuhst &thmdqwnwar d

and, in the pamesglabendsddrdawnvesd.yRepandi he desired placenment
force and stiffness of the Stfbst\g;te Ehes saggnlqyﬁ\lg Iqlc?ll“hath%gﬁiegl on of
milineters. SAFPRPTRIT FFCIFHERG ek Oi F\b?eﬁgﬁﬂglbﬂmeblfne:ltahrnowghput s, in 35

addi tion the pl acenent speed of the suction pipette is so high that the
a hamer blow, into vertical oscillations.

bstrate i t
substrate isyexci Eﬁjb%@{#e %nélﬁamrtalr%:%agrhgted tmG:cuunq:ohemrds\hl ch

These oscill ations

has j ustlheenrienserinay Byt tde widl EeQQE’QQLm%Q%abILeSV\% , é(;ﬂ]ts? gﬁ‘g}?

zlhggﬁs aslg Enggx otne‘?)tzsgge §HQ§Fna%t1ec SPhLA tl%n machines remove the
SMD compenents frem feed units and place them in a
predefined position on substrates. In the process, the
substrate generally rests firmly clamped on two sides

20 in a transport belt within the automatic insertion
machine. The substrates, in particular the printed
circuit boards, are in practice never ideally flat, but

are either curved downward or upward by up to about

3 mm. Very large and particularly thin printed circuit

23 beoards mostly only sag downward, because of their
inherent weight. Since the components are pressed onto

the substrate with a certain placement force, in order
there to remain sticking to an adhesive medium {for
example solder paste, adhesive or flux), the suction

30 pipette presses the substrate downward énd, in the
process, bends it downward. Depending on the desired
placement force and stiffness of the substrate, this
sagging may lie in the region of millimeters. As a
result of the ever increasing machine throughputs, in

35 addition the placement speed of the sucticn pipette is
so high that the substrate is excited, as if by a
hammer blow, into vertical oscillations. These
oscillations, on the one hand, are damaging to the
component  which has Jjust been inserted by the




- 2 are produced on the conponent, which cannot be controlled and can
destroy sensitive conponents. On the other hand, the effects on the

pl acenent 5 accuracy in the case of relatively |large conponents with a fine
grid of connecting pins are not beneficial. As the subs$pDacemser 2003
downward, the conponent is torn off the pipette if the adhesive force of

t he adhesive nediumon the board is grea.%r"than the 10 suction force of

t he pipette ot 3 he - L C it iLs torn u ff_the_adhesjve medi um
again if theggfgggfi Eﬁ@%ﬁgﬁ’fgfﬁgF%&c8§d§atﬁssﬁ&EES?ge CEPE?FFétPs t he
case in part SPFiNI MG Paonparent @, wiiddht bomapl sbedksn | ess adhesi ve nedi a
(for exanple thin flux). If 15 conponents slip sideways in this way, in the
wor st case the substrate can becone unusable or fail later in operation. In
addition, there is the risk that conmponents which 20 axe already seated on
the substrate wll slip or loosen as a result of the shaking during
insertion. This applies again to conponents on | ess adhesive nedia or in
the case of particularly narrow, high or heavy conmponents with little
adhesive surface. 25 Hitherto, therefore, fixed substrate supports have
been used in automatic insertion machines. In this case, a plurality of
support rods of equal length are generally arranged projecting vertically
upward on a base plate. 30 Before the insertion operation, these rods nove
up to the printed circuit board frombelow, in order to support it.

However, this support functions only when the rods bear directly on the
printed circuit board. The support rods therefore have to be noved upward
with 35 an exactly reproduci ble and adjustable drive to such an extent that
they just touch the substrate. As a result of the addition of the total

tol erances of the substrate support height of the lifting drive 19
Decenber 2003 - 2a and the evenness of the base plate over the entire
area, this is never exactly possible in practice, however.




- 3 19 Decenber 2003 In order to support a specific substrate, the support
rods have to be positioned at those points at which the substrate is free.
No conponents may be inserted there, since the support rods woul d ot herw se
strike these and 5 can damage them |If this takes pl aceg@echhgectt®z i N the
vicinity of the clanping, the substrate iz -overpressed upward violently by
t he conponent height and may |i kewi se be damaged. 10 The use of fi xed
substrate suppottspirsdulteref ove atpeeatcargrglésef i ORHiQh t headsse, Wy ch
requires traingd rrigularly _know edgeabl e operati ng personnel. This
is all the nore C%Jl?@a%%é W En,&ngfogxﬁﬁﬁ?éFltvﬁT ECTRPIEH-®i f f er ent
substrate types are to be 15 produced per day, the arrangenent of the
supports havi t e ed cis as ten in_each, autonatic

i nsertion nagﬁ?négF% é???%g. RB53518§%56 gé?é - 2933 haisegg§§m§ﬁﬁstrate
support 20 wlREFWEGAble hshghtcaspparft redstiivielwhi darigee cbfpvhdnak

support rods,anre | L0 SPLYN i i, ressions jn a_base_ plate,
and their verﬁfgafpgggﬁ?i%ﬁl?sggngaﬁgggFgﬁﬁtE§§§£fa%ﬁjﬁggp58p?‘}86§lby t he
use of two pPé&t e§8h@hi SRPAE EapRoVERIENS t choiwesrd or tHee 2ompupeortt Leds and
are arrangedtgygh bhgt_ghgyﬁ@}?eggedlﬁl agRd rehating tq gach %tfheé On
account of the depressions in the base plate, in this case only~sp E?flc

ar r angenent sagfletsﬁéfesuﬁkﬁﬁjrltur? o cdde HaRsikmeld edyr SOLEP 2t180000he

di scl osa®) a substibal €SUPPOsE tReWRigR thRe UPPOA Tt +hRUAS 3] S cgyg?e,ct fg to

0

t he base plate @é means o n@gnetl c coupling. Vertical adjustnen t he
support rodstfs S diFs@ioked’® 33dhes BYe00ea5udi §oRdSesi Supporpiretsefor a

substrate suppottonhifdres eckndedisduadld Yayeeti¢al Insadl ustghke.; d ntﬂgi S

case, it is di;scl osed. how the.fixing of the - 3a 19 Decenber 2003
i ndi vi dual - sﬁ%%%rtl%ré%?sr‘ijsc‘f FeMbhpegotponents which ate placed in -
less adhesive media (for example thin flux). 1If

15 components slip sideways in this way, in the worst case
the substrate can become unusable or fail later in

operation.

In addition, there is the risk that components which
20 are already seated on the substrate will slip or loosen
as a result of the shaking during insertion. This
applies again to components on less adhesive media or
in the case of particularly narrow, high or heavy
components with little adhesive surface.
25
Hitherto, therefore, fixed substrate supports have been
used in automatic insertion machines. In this case, a
plurality of support rods of equal length are generally
arranged projecting vertically upward on a base plate,.
30 Before the insertion operation, these rods move up to
the printed circuit board from below, in order to
support 1it. However, this support functions only when
the rods bear directly on the printed circuit board.
The support rods therefore have to be moved upward with
35 an exactly reproducible and adjustable drive to such an
extent that they just touch the substrate. As a result
of the addition of the total tolerances of the
substrate support height of the lifting drive

O




19 Decenber 2003 - 4 It is therefore the object of the.invention to
specify a nethod and a device for supporting substrate s in autonatic

i nsertion machi nes which, with nore flexible handling, are particularly
suitable for curved 5 substrates. According to the inv ' bject is
achi eved by a nethod having the featureszgf_claiml ang@ 58%“ é@?%@ of the
type nentioned at the begi nning having the 10 characterizing features of
claim9, by aapdsetipt atevenaeisig bhetﬁhar@@@@rlggggefag§g£e§jgg g%ga .8 and
by a support éPQahaVEHQSthE chargcter|2|ng features of claim?9. nthis
case, the support rods are Titted-to aPakeY pl BPesibdeoppaserrastine, i xed
support rods,he¥evertip is sprung. In operation, the lifting table with the
base plate and the support rods noves a fewmllineters further up than is
necessary in order to make contact 20 with the substrate underside. As a
result, the rods spring inward individually by a correspondi ng excess
travel, and each individual support rod bears with a | ow spring force on

t he substrate underside. The rods, which in this case are placed on a
conponent, in each 25 case spring further in by the conponent thickness. In
the next step, the individually reached vertical position of the support
rods is fixed with the aid of a pneumatic brake assigned individually to

t he respective support rods. Each individual support rod then remains 30
firmy at its own height, so that the substrate is no | onger bent and
excited into oscillation by the automatic insertion nmachi ne when pl aci ng
the conponents. As a result of the individual equipnment of the support rods
with the pneunmatic brakes, a flexible 35 arrangenent of the support rods on
the base plate is also nmade possible. By neans of the solution according to
t he invention, - 4a 19 Decenber 2003 the problens of uncontrolled

pl acenment forces as a result of the printed circuit beard springing backs

t he poor placenent accuracy as a result of the conponent being torn off the
suction pipette or off the adhesive



- 5 19 Decenber 2003 nmedium and the slipping of conponents already placed
on the printed circuit board are avoi ded. The solution according to the

i nvention al so acts under unfavorable conditions, for exanple when the
substrate is curved 5 arbitrarily upward or downward, 9YWOeRcEABRORRNALS are
already inserted at the point at which +hg +ndividual support rod bears on
the substrate, when the production accuracy of the support or the

posi tioning a@@upﬁgﬁnﬁt@héuppﬁﬁtngadsbeeiE$cp®mhsﬁﬂaw@wnthaegyé?éggn 10
arranges the s4pPORL+EO i,t-ah) ' ...Jhe support -rods _do not
have to be positioned a?gd?’f‘ef r?r%tttlgcg}eﬁ gaoda{%%%sc% %?bﬂggt AhENGED 150& he
advant ageous ¥#¥he#kft 16s fergi-mdl iapmpetrmtt sl 5nay aben 2nsble ek XHgd,S
cancel ed agaigdyatetheeeBdpehkhe j jon, in.ord t hat the
support rods cané}g;i%g OEF to tﬁﬁ?fq?ﬁqaneuu;{g%ﬁgiﬁﬁ %E?hgk?éﬁlénﬁoves
downwar d. > 20 &t #G° t BheMai A5 tha Spltgialsi my asfe sappohe edde finxedet 0 the
base pl ate carcidviady ageously &olearﬁﬁﬁgﬁj, j ehbt ls)ébsl%'r%ft% Hﬁ]g ggg%g%%g%gdhas

y

conpressed-air qugs for. the_ conpressed-air supp 0 e resp i
pneunati c br MEEr D5 VIO LeNblVanbdgedhe r eoMmeratt adworghng andcl aam 6

the support dddsuwciae s poshddened freely on the base plate, as a result of
whi ch the position of the support rods is nmatched optinally to the

substrate conditions. 30 According to claim 11, it is advantageously
proposed & hafheheusppeotsi fixed thbdtimntaf e pRROT b o 0dy cFLRY | Ht O

contact with S t is produced fromrubher, in order not to damage
conponent s pgégggl$%§g§%é%§ﬁﬁpi %Enga BASE he "ider SR 5ies heraipedr at e

Si npl e produéﬂﬁon?@ﬁtﬂQﬁkﬁﬂkysub@owledgdab$een&p@$&tﬁﬁgxnggf@bﬁ@ep[aim

12, by the feaispard and tofe! iRopl GSIRAYLS " OARS N8o2" LINEL,
three to ten different substrate types are to be

15 produced per day, the arrangement of the supports
having to be <changed precisely as often in each

automatic insertion machine in a line.

JP 9-181496 and JP 4-293300 disclose substrate support
20 with wvariable-height support rods, in which the
individual support rods are located in sprung fashion
in depressions in a base plate, and their vertical
position is ensured jeintly for all support rods by the
use of two plates which are provided with holes for the
25 support rods and are arranged such that they can be
displaced relative to each other. On account of the
depressions in the base plate, in this case only

specific arrangements of the support rods «c¢an be

implemented.

30 _
JP 2-130000 discloses a substrate support in which the
support rods are connected to the base plate by means
of magnetic coupling. Vertical adjustment of the
support rods is not disclosed.

35

JP €-209105 discloses support rods for a substrate
suppert which are individually vertically adjustable.

In this case, it is not disclosed how the fixing cof the




19 Decenber 2003 The invention will be explained in nore detail using the
exenpl ary enbodi nrent shown in the drawing, in which: figure 1 shows a
schematic side view of a curved 5 substrate, which is supported by a row of
support rods, figure 2 shows a cross section through a1spepember b3
according to the invention in the case-oBapesitioning in a fixed pattern on
a base plate, and figure 3 shows a cross section through a support rod 10
accordi ng to ¥méivhdeali snppartheodasésofmpleeemasid. oni ng on the base
plate. Figure 1 shows a schematic side view of a substrate 1 which is
curved upward and which is held at the 15 substrate edges 2 by | ateral
fixing devices 3. The transport direction of the substrate 1 in the
automatic insertion machine will generally be designed to be perpendicul ar
to the surface of the character. Following the lateral fixing of the
substrate 1, a base 20 plate 9, on which a plurality of support rods 5
projecting vertically upward are arranged in a predefined pattern, is noved
upward by a lifting table (not illustrated). In this case, the support rods
5 can be vertically individually adjusted, so that the 25 support rods 5
adapt to the contour of the underside of the substrate 1. As a result of
the individual vertical adjustnent of the support rods 5, in this case
conponents 19 already inserted on the underside of the substrate can be
taken into account, as is illustrated 30 by way of exanple on the second
support rod fromthe right. Figure 2 shows, in cross section, the
functioning of a support rod 5 together wwth a base plate 9. Here, the 35
support rod 5 conprises a tip 6 and a foot part 7, which can easily be

di splaced in relation to each other. In this case, the tip 6 is of tubular
design and enclcses the foot part 7. Provided on the top of the 19
Decenber 2003 - 6a tip 6 is a rubber plug 8, in order that when the




19 Decenber 2003 _ 7 5 10 15 20 25 30 35 position. As a result, the
uncontrol |l ed placenent forces as a result of the substrate springing back
are prevented, and the poor placenent accuracy as a result support rod 5
makes contact with the substrate 1, nc danmage occurs t g grRepebentcn3l9
already inserted on the underside of the, ubstrate 1. The foot part 7 is
fixed to the base plate 4 by fastening neans 9. The fastening neans 9 .
provi ded in ti Si §asRegafioke, i@y éﬁgg@ﬂe a r i net her
known possi bl e fasé&ning. The tip 6 71s co%§|§§8t§%€he ¥§%§ g§r§b7%&?§ a
spring 10, ad a"F&SeG SRMhRcHTHEEheiffit SFPPRE tiinNg 6 Subsddjarstsablie. As a
resul t of theurase tilat éndeandohherneigred hﬂqﬁﬁppowﬁtﬁo%g’ré‘nﬁﬁggiﬁw’ard’
the spring 19 i_s, .conpressed after the tip 6 makes contact wth the
substrate 1. 'GACH 1 basd Dl athé o Has! novedt#pl€o t Rerext enrved

envi saged by stubvs tapereat.or, all the springs 10 of the support rods 5 should
be in an individual conpressed state. In this position; the vertical "
position of the tip 6 with respect to the base plate 9 is fixed. For this
purpose, a pAegmetiingbraketHd imvéieidny nthé abjack Had dhiddasteatgd in

figure 2, bej er. y oy, d.air. For.this purppse, a
conpr essed- a%nregfl?%e &ﬂqs&ptr-'g\g/i dé%%‘l Sf%sneo?off 250 4 7£%‘$1d8§ Corf?ek%Rd- ai r
line 23 is ppévithd i hyphe haseiphate &t beheg monhecied tloaeasd otmer. A
conpr essedai L LesEEUQIL ; ifigally Jllustrated, supplies the
conpr essed-ai r [?nes ﬁfﬁﬁg%oﬁgégéggg a?f.‘é%?%#r%@uﬁ?’o? tﬁ@ggo %@%ed air
bei ng swit che@VéRg the pHammtierbz ke featsreer cdd oleivard and lbocks t he
position of &hgpbkp 6r-Wdt h8sRRFt st henfpt patt ; At t me tine,

t he conpresseﬂﬁgir Iiﬁe 12 in the foot part 7EF§§%%8§gd Ef%?ﬁﬁ%%ﬂﬂ%#lG. A
stop 17 and &h®58sdciated cutout 18 in the foot part 7 restrict the
mobility of the tip 6 with respect to the foot part 7. By neans of a plug

15, unygﬁd ggle%_Ln t he gase |late 9 are closed. During the subsequent

i nserti OR opetatifon, ThY COr’Fﬁ%es%Bp%FF €1 n&r8onhkkted, ths a bas@ t of
which all thelsuppoAs cpdesedeictehe Fhekd weidaal rodd, Desgrber 12003 -

7a of the compapeqt. el g (N {oANe SCth OB RIReES IS i the

base plate and the support rods moves a few millimeters

further up than is necessary in order to make contact

20 with the substrate underside. As a result, the rods

spring inward individually by a corresponding excess

travel, and each individual support rod bears with a

low spring force on the substrate underside. The rods,

which in this case are placed on a component, in each

25 case spring further in by the component thickness. In

the next step, the individually reached vertical

pesition of the support rods is fixed with the aid of a

pneumatic brake assigned individually to the respective

support rods. Each individual support rod then remains

30 firmly at its own height, so that the substrate is no

longer bent and excited into oscillation by the

~automatic insertion machine ~ when placing the

components. As a result of the individual equipment of

the support rods with the pneumatic brakes, a flexible

35 arrangement of the suppcrt rods on the base plate 1is

also made possible.

By means of the solution according to the invention,




19 Decenber 2003 - 8 avoided. Likew se, the slipping of conponents already
pl aced on the substrate is reduced. A further exenplary enbodi nent of the
support rods 5 is 5 illustrated in figure 3. By neans of a magnetic foot

20, the support rods 5 are fixed to the base plate 4 nag@=REmBBOIRI3 C
material. As a result, the support rods Racan be positioned freely on the
base plate 4, which achieves optinmal adaptation to the formof the 10
substrate 1. ¥he cBipbdsssd afr uscérurblbdeda skatembneonpeessed-air supply
23 via a conp -3 A - e ort rod.,5 and a flexible
nose 22 16 A Tth | nanr B oabr ot o b Che BB BPELEEd TS Fak cuihe:hed
of f, so that PRETsUpbFEMeHdsa5conange dack imesulbe ofpr uhg- admpdrdid again
as the lifting=tabl V@S c e I e bstrate 1 is also no
| onger fixed Iate?a?ﬁéngﬁd%cgﬁabgufﬁgggbggggﬁt%%ﬁ%$d?éy eE%%%%%%YEZOOB -
g _ Patent clainms 1. A nethod for supporting substrates (1) in automatic
insertion machines, in which 5 - the substrate (1) is fixed in an insertion
position, - a base plate (9) with support rods (5) projecting upward is
provi ded, the tip (6) of the support rod (5) being spring-nounted with 10
respect to the base plate (9), - the base plate (4) wth the support rods
(5) is pressed against the underside of the substrate (1) frombelow, - the
vertical position of the tips (6) of the 15 support rods (5) is fixed with
the aid of in each case a pneunatic brake (11) individually assigned to one
of the support rods.




2. The nethod for supporting substrates (1) in 20 automatic insertion
machines as clainmed in claim1, characterized in that foll ow ng the

i nsertion operation, the fixing of the vertical positions of the tips (6)
of the support rods (5) is canceled, 25 in that the basgpekahBelzbos S noved
downward, in that the fixing of the substyrate (1) is released. 3. The
met hod for supporting substrates (1) in 30 automatic insertion machi nes as

claimed in eieheiumof ahdi thel andpRinghamctenpeeants thated gqgeglat rods
).. 35 4. A device

(5) are arranged..in tixed patter. n the base plate (4 i _
for supportif su}b%tsﬁf‘ggelgn C&tﬁ(‘d‘H&t iq%oai”h‘ge?f’?oﬁ%r?ﬁ-@l’ﬁ':{TeSThQ 15°beEéRPer
2003 - 9a haviceg dirispseo pltake i(Mjenthiad ngl stippert nodked Syndkyapggdeon the

base plate ( r ericzzed in.that the ti 6) qf the support rods (5)
i s spring- méﬁpgg‘q%@%’r egégcté}f%m%f‘? h@lhﬁéjse&ﬁ%atseu(%(%raa%%l 13 9CPE¥BRDEr
2003 - 10 i arbhararhd wupporard ods i dowashrdasewhane aoppedentisC Brake

Suppor T ods s i T ESpEct €5 (T bASG bl dte 1hych the '1RaiPfadaf®
support rod bears on the substrate, when the production
accuracy of the support or the positioning accuracy of
the 1lifting drive 1is poor, or when the operator
10 arranges the support rods at unsuitable points. The
support rods de not have to be positioned at different

peints at each product change.

In the advantageous refinement as claimed in patent
15 claim 2, the fixing is canceled again at the end of the
insertion operation, in order that the support rods can
spring out to their full length again as the table

moves downward.

20 According to c¢laim 5, a plurality of support rods fixed
to the base plate can advantageously be fixed jointly,
since the base plate has compressed-air lines for the
compressed—air supply to the respective pneumatic

brakes.
25
In an advantageous refinement according to claim 6, the
support rods can be positioned freely on the base
plate, as a result of which the position of the support
rods is matched optimally to the substrate conditions.
30

According to claim 11, it 1is advantageously proposed
that the upper side of the tip of the support rod,
coming into contact with the substrate, is produced
from rubber, in order not to damage components possibly

35 already inserted on the underside of the substrate.

Simple production of a stable support rod is ensured,
according to claim 12, by the foot part and the tip of
the support rod being of tubular design.




5 5. The device for supporting substrates (1) in automatic insertion
machine s as clainmed in claim4, characterized in that the base plate (9)
has conpressed-air lines (13) for the conpressed 10 air supply to the
pneumatic brake (11). 6. The device for supporting subsgiRbg&sbéddodsn
automatic insertion machines as clained-ig <either of clains 4 anJ}S,
characterized in that the 15 support rods (5) are arranged in a fixed
pattern. 7. Thiedeavivemtfion SWpPOr thgesubst hatesid Ipoke agdFRLi ¢ dfiidd i ng
machi nes as clainmed in ?§ain14ﬂgg arac eriéed in.that the support raods (5)

are 20 fixed NMAgnetFearry~én £ A8E"hI afBOUR) ARd FRSt h&E A HETupEsr t

rods have a oceampclessed-air connection (21), which is connected to a central

conpressed- ai f. ly ( ia_a hose 2). 25.8. A.base plate (4) for
fixing suppor%liggg %5)§$%w§ p?ed%eg @%gbéttﬁﬁﬂ? chaF¥ct 8 z&d %Hrﬁﬁgt t he
b?se pgapé (4$uWQ@I?bﬁpr®ﬁ$eU-$srshppestemeydaiaowhbégsngyﬁrﬁ ﬁigﬁg(S) gg
clainmed in ong i to e t se. plate are
supplied wit kr:ﬁctﬁjn%értlezgse oé‘{isr:aQ..Ctr%_s%up%%é?ﬁrgﬁd t?%)o@r gupsp]%rff?%b rod
substrates (BCiardnNdEC cHanservéphianchinneshe chasactaf i peditmonhat 99

Decenber 2003 ; ' y.adLu I Lp ( of the support rod (5)
S Iongitudiﬁé}f§%3f§%¥giigg€£ﬁn%ﬁn%e%gsg gl%ggf §§9t (7) of the support
rod (5) and i3 I hehews (B) cELFShesd§xEen b hroasd ot supsanthabbe 5

cl anpi ng; gleviga dridhPel 0891 Beet 0 e foQin Pl (¥he. 1selhe, SUPPOLL T od
(5) for supporting substrates (1) in automatic insertion machines as
clainmed in Pesitioning on the base plate.

Figure 1 shows a schematic side view of a substrate 1
which 1is curved upward and which is held at the
15 substrate edges 2 by lateral fixing devices 3. The
transport direction of the substrate 1 in the automatic
insertion machine will generally be designed to be
perpendicular to  the surface of the <character.
Follewing the lateral fiking of the substrate 1, a base
20 plate 4, on which a plurality of support rods 5
projecting vertically upward are arranged in a
predefined pattern, 1is moved upward by a lifting table
{not illustrated). In this case, the support rods 5 can
be wvertically individually aajusted, so that the
25 support rods 5 adapt to the contour of the underside of
the substrate 1. As a result of the individual vertical
adjustment of the support rods 5, in this case
components 192 already inserted on the underside of the
substrate can be taken into account, as is illustrated

30 by way of example on the second support rod from the

right.

Figure 2 shows, in cross secticn,  the functioning of a
support rod 5 together with a base plate 4. Here, the
35 support rod 5 comprises a tip 6 and a foot part 7,
which can easily be displaced in relation to each

cther. In this case, the tip 6 is of tubular design and
encloses the foot part 7. Provided on the top of the




10 claim9, characterized in that the clanping device (11) is designed as a

pneumatic brake (11) and is connected to a switchable conpressed-air source

(19) . 15 11. The support rod (5) for supporting substrates (1) in

automatic insertion machines as clainmed in = either of 1gD2cembé& zond 10,

characterized in that the upper side of the tip (6), comng into contact

with the substrate (1), is formed of rubbar-(7). 20 12. The support rod (5)

for supporting, substrates (1) in automatic insertion nmachines as clainmed in

one of clai mEiPtd 49, achaelber eplzedsi ninhatdeme thaat wiast 58 is of

tubul ar design, 25 in that the tip (6) is of tubular design and laterally

encl oses the foot part (7).
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support rod 5 makes contact with the substrate 1, no
damage occurs to compcnents 19 already inserted on the
underside of the substrate 1. The foot part 7 is fiked
to the base plate 4 by fastening means 9. The fastening
5 means 9 provided in this case can be, for example, a
screw connection c¢r another known possible fastening.
The tip 6 is coupled to the foot part 7 wvia a spring
10, as a result of which the height of the tip 6 is
adjustable. As a result of the base plate 4 and
10 therefore the support rod 5 moving upward, the spring
10 is compressed after the tip 6 makes contact with the
substrate 1. Once the base plate 4 has been moved up to
the extent envisaged by the operator, all the springs
10 of the support rods 5 should be in an individual
15 compressed state. In this position, the vertical
positicn of the tip 6 with respect to the base plate 4
is fixed. For this purpose, a pneumatic brake 11 in the
form of an air pad is illustrated in figure 2, being
operated by compressed air. For this purpose, a
20 compressed-air line 12 is provided in the foot part 7
and a compressed-air line 13 is provided in the base
plate 4, being connected to each other. A compressed-
alir reservoir 14, not specifically illustrated,
supplies the compressed-air lines with compressed air.
25 As a result of the compressed air being switched on,
the pneumatic brake 11 is forced outward and locks the
position of the tip € with respect to the foot part 7.
At the same time, the compressed-air line 12 in the
foot part 7 is closed by a closure 16. A stop 17 and an
30 associated cutout 18 in the foot part 7 restrict the
mobility of the tip 6 with respect to the foot part 7.
By means of a plug 15, unused holes in the base plate 4
are closed. During the subsequent insertion operation,

the compressed air remains connected, as a result of

35 which all the support rods 5 maintain their vertical
positicen. As a result, the wuncontrolled placement
forces as a result of the substrate springing back are
prevented, and the poor placement accuracy as a result
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A further exemplary embodiment of the support rods 5 is

5 illustrated in figure 3. B'y means of a magnetic foot
20, the suppert rods 5 are fixed to the base plate 4
made of magnetic material. As a result, the support
rods 5 can be positioned freely on the base plate 4,
which achieves optimal adaptation to the form of the

10 substrate 1. The compressed air is fed from a central
compressed-air supply 23 via a compressed-air
connection 21 on the support rod 5 and a flexible hose
22.

15 After the insertion operation, the compressed air is
switched off, so that the support rods 5 change back
into the sprung-out state again as the lifting table 4
moves back. Subsequently, the substrate 1 1is also ho

longer fixed laterally and can be transported onward.
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Patent claims

1. A method for supporting substrates (1) in
automatic insertion machines, in which
5 - the substrate (1} is fixed in an insertion
position, '

- a base plate (d) with support rods (5)
projecting upward is provided, the tip (6) of
the support rod (5) being spring-mounted with

10 ) respect to the base plate (4), _

- the base plate (4) with the support rods (5) is
pressed against the underside of the substrate
(1) from below,

_ - the vertical position of the tips (6) of the
15 support rods (5) is fixed with the aid of in
each case a pneumatic brake (11) individually

assigned to one of the support rods.

2. The method for supporting substrates (1) in
20 automatic insertion machines as claimed in
claim 1, characterized in that following the
insertion operation, the fixing of the vertical
positions of the tips (6) of the support rods (5)
is canceled,
25 in that the base plate (4) is moved downward,
in that the fixing of the substrate (1) is

released.
3. The method for supporting substrates (1) in
30 automatic insertion machines as claimed in either

of claims 1 and 2, characterized in that the
support rods (5) are arranged in a fixed pattern

on the base plate (4).

35 q. A device for supporting substrates in automatic

insertion machines
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having a kase plate (4),

having suppert rods (35) arranged on the base plate

(4), characterized in that the tip (6) of the

support rods (5) is spring-mounted with respect to
5 the base plate (4) and
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claim 4, characterized in that the base plate (4)
has compressed-air lines (13) for the compressed-

10 ~air supply to the pneumatic brake (11).

6. The device for supporting substrates {1}y in
automatic insertion machines as claimed in either
of claims 4 and 5, characterized in that the

15 suppeort rods (3) are arranged in a fixed pattern.

7. The device for supporting substrates (1) in
automatic fitting machines as claimed in claim 4,
characterized in that the support rods (5) are

20 fixed magnetically on the base plate {4) and
in that the support rods have a compressed-~-air
connection (21), which 1is connected to a central

compressed-air supply (23) via a hose (22).

25 8. A base plate (4) for fixing support rods (5) in a
predefined pattern, characterized in that the base
plate (4) has compressed-air lines (13), wvia which
support rods (3) as claimed in one of claims 4 to
7 to be arranged on the base plate (4) are

30 supplied with compressed air.
9. A support red (5) for supporting substrates (1) in
automatic insertion machines, characterized in

that
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a vertically adjustable tip (6) of the support rod
(3) is longitudinally displaceably mounted in a
foot part (7) of the support rod (5) and in that
the tip (6) can be fixed by means of a switchable

5 clamping device (11) belonging to the foot part
(7).

10. The support rod {(5) for supporting substrates (1)

in automatic insertion machines as claimed in

10 claim 8, characterized in that the clamping device
m(il) is designed as a pneumatic brake (11) and is
connected to . a switchable compressed-air source

(14} .

15 11. The support rod (5) for supporting substrates (1)
in eautomatic insertion machines as claimed in
either of claims 9 and 10, characterized in that
the upper side of the tip (6}, coming into contact
with the substrate (1), is formed of rubber (7).

20 |

12. The support rod (5) for supporting substrates (1)
in automatic insertion machines as claimed in one
of claims 9 to 11, characterized in that the foot
part {(7) is of tubular design, '

25 in that the tip (6) is of tubular design and
laterally encloses the foot part (7).




