for supporting substrates in automatic insertion nmachines, base plat nd
support 5 rod The invention relates to a nmethod of supporting substrates
-in automati 998802300 Vachioresfora e icm dauntsuimmrti ng substrates in
automatic insertion 10 machines according to the preanble of patent claim
4, a base Pegeriptiornling to the preanble of claim8 and a support rod
according to the preanble of claim9. Wen substrates (in particul ar
printed circuit boards) 15 are being fitted with surface-nountable
conponent s (Mo onpdfentdgVieRit ol ¢ PHBRPEESRInacHIbELaté@bveifhe SWD
conponent s f4piBh&£etc UnnkeraidnpPliEenhihes) | bade Ppedeti rbachp@@'%bbea on
substratgs. In the process, the substrate generally rests firmy clanped
on two sPdest® in a transport belt within the automatic insertion
machi ne. The substrates, in particular the printed circuit boards, are in
practice nevgr ideal t, .. re.either d r rd by
up to about nn%§¥é¥§i%§rggggégegargghupﬁrI@g§%$% pgﬁﬂ?%§9€§F§§B 25
boar ds nost |suksityates downswtomnabecauseeftidei machines, a device

for supporting substrates in automatic insertion

"0 1999PC2300 Version for forei gn countries Description Mthod and d@ce

10 machines according to the preamble of patent claim 4, a
base plate according to the preamble of claim 8 and a
support rod according to the preamble of claim 9.

When substrates (in particular printed circuit boards)
15 are being fitted with surface-mountable components (SMD
components), automatic insertion machines remove the
SMD components from 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
25 Dboards 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 and, 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 suction 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 just been inserted by the



i nherent weight. Since the conponents are pressed onto the substrate with
a certain placenent force, in order there to remain sticking to an
adhesi ve nmedi um (for exanple sol der paste, adhesive or flux), the suction
30: pi pette ptB88EE2BAE Velbstipat €odofioval gnasduntriktBe process, bends it
downwar d. Dependi ng on the desired pléfenent force and stiffness of the
substrate, this sagging nay lie in the'?egi on of nllllneters As a result

of the ever i ne ughput s, on t | acenent
speed of theg{gﬁ%??gnfﬁl {e' H?é% h?“ gh ?h&fesi‘lﬁrg ?Jg H”St es‘? Qed, as
if by a hanPRFiBgHRL bﬁ?b UEW@tdala@@ctibaaloahocﬁbese oscillations, on
the one hand, are danaging to the conponent which has just been inserted
by the 1999PC2300 Version for foreign countries la suction pipette,
since, as a result of the substrate springing back upward, additional
shocks 1999P02300 Version for foreign countries 2 are produced on the
conponent, which cannot be <controlled and can destroy sensitive
conponents. On the other hand, the effects on the placenent 5 accuracy in
the case of relatively | arge conponents



"with a fine grid of connecting pins are not beneficial. As the substrate
springs downward, the conponent is torn off the. pipette if the adhesive
force of the adhesive nediumon the board is greater than the 10 suction

-farce of the opiopei3® ONVeddl dheEst RIredame countdiest orn up of f the adhesive
medi um again if the pipette suction fg%ce exceeds the adhesive force. This
Is the case in particular with conponents which are placed in |ess

adhesi ve nedla (for exanple th| flux I f 15 co ts s i d ys in
this way, if%he %‘?§ C%gseont he }E%bs%?%?%n%%ﬁ n@g’r\fﬁun %'lb etgorB ai l

later in openiricdied raratididn aigstirver eens ittherer icoimpdrenteonponent s whi ch
20 are already seated on the substrate will slip or |oosen as a result of

t he shaking during insertion. This applies again to conponents on | ess
adhesi ve medina d¢he i pihrr cakendof thetietfeets namrrohhehi ghasempakvy

conponengs \Mé&ﬁﬂaéyt | ¢na0PRS| (& sRIT bRCEre Pax ¥4 DT tl%résﬁefzéfnﬁbﬁeni:bxed

substrate supports have been used in automatic 1nsertiopn nmac |ne In this
case, a pl ®ddh & e @pbit o oaenReCRiRAIPIRPgRRealRYg gﬁ@?ﬁFF9a arr anged
projecting weytigal Is/uw@u\@adeorsphb@%e gbahRard) Beior ednporidiger ison
operati on, %QS%F r%%s nge 5H ette if the adhesive force of the
adhesive medium on the board is greater than the
10 suction force of the pipette or, in the other case, it
is torn up off the adhesive medium again if the pipette
suction force exceeds the adhesive force. This is the
case in particular with components which are placed in
less adhesive media (for example thin flux). If
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.

L 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 it. 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 1lifting ~drive



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: exact |y rlép?oeRie3 00 evenrsil cadjficst affbreeidyn veoumtsied an extent that they
just touch the substrate. As a result .of the addition of the total

tol erances of the substrate support hg'aght of the lifting drive 1999PO2300
Version for el c d e SS base Iate over
the entire aTaﬂrHeatg{éhl gylgéﬁén%€er exac? ﬁ%%’ss Ig‘lg%l nog%ﬁc&e% ﬁEver
1999P02300 \Aredon §h¥s f drsei gevesuneriaes1y3 pmsaﬂod@r tia spppcltuca specific
substrate, tHwvsepPport rods have to be positioned at those points at which
the substrate is free. No conmponents may be inserted there, since the
support rods would otherw se strike these and 5 can danmage them If this
takes place at the edge in the vicinity of the clanping, the substrate is
overpressed upward violently by the conponent height and nay |ikew se be
damaged. 10 The use of fixed substrate supports is therefore a



“great conplication for the user, which requires trained and particularly
know edgeabl e operating personnel. This is all the nore conplicated when,
for exanple, three to ten different substrate types are to be 15 produced
-per day, tha %@9rR eMefishesupforeign kMg ites be changed precisely as
often in each automatic insertion nagh%ng inaline. JP 9-181496 and JP

4- 293300 di scl ose substrate support 20 wi th variabl e-hei ght support rods,

|0 which thay, |ofadt dugl SHARA £0dpeRiesto HotSPTURG E3pBogR 1N
depressions 'in a base plate,” and thefr vertica position Is ensured
jointly for zds (iRRrEo rerisPeyithenedisat okhese PPines aki vhighetprovi ded

with hol es fQihdthad SUPPREL. NREscamfoRé St rhiapdsd $HEBrtBat thegg,can be
di spl aced rel ative to each ot her. ount of’ the gfﬁresglons bg t he

Onh a )
base plate §iPae e SWPRFY TQ3ECFPRL] oot BRERHER SLHT KehEREaEpaPE 1 ods
can be pnpleirerdathg80Hén 2- 190000s di skd9spbade sabsthat edgappar tthen whi ch

the support _,ods. are connected ta the hase plate by peans _of nagnetic

coupl i ng. Vé’ﬁq%t%d?ﬁsgﬁﬁntﬁgfnptlﬁlg’ staﬁpo?&%)%t%slﬁof)vgirggleggggl. 35
upward violently by the component height and may
likewise be damaged.

10 The use of fixed substrate supports is therefore a
great complication for the user, which requires trained
and particularly knowledgeable operating personnel.
This is all the more complicated when, for example,
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 variable-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 jointly 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 1in the base plate, in this case only
specific arrangements of the support rods can be

implemented.

30
JP 2-190000 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 6-209105 discloses support rods for a substrate
support which are individually vertically adjustable.
In this case, it is not disclosed how the fixiﬁg of the



JP 6-209105 di scl oses support rods for a substrate support which are
individually vertically adjustable. 1In this case, it is not disclosed how
the fixing of the 1999PC2300 Version for foreign countries 3a individual
support rods! ?22FPRpPRReNeES1on oboPPaeiger spuntEdesf orei gn countries - 4
it is therefore the object of the inven{ion to specify a method and a
device for supporting substrates in automatic insertion machi nes which,
with nore flexdbledulandhbpdrt af ardi iLtable for curved 5
substrates. According to % e inJ%%fi%%,fﬁégé%%?gg?'is achieved by a nethod
having the features of claim1l and by a device of the type nentioned at

t he begi nning having the 10 characterizing features of claim4, by a base
plate having the characterizing features of claim8 and by a support rod
havi ng the characterizing features of claim9. 15 In this case, the
support rods are fitted to a base plate. As opposed to the fixed support
rods, their tip 1is sprung. In operation, the |lifting table wth the base
pl ate and the support rods noves a few mllineters



further up than is necessary in order to nmake 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
-1 Qw spring flOREP0&300hFesgisinr eficer floaderigndeouheiesds, which in this case
are placed on a conponent, in each 25 cpse spring further in by the
conponent thickness In the next step,” the individually reached vertical

post i on of 141 SUARCd Ao chs BLYBHLIEN e sBvbififschy POCUPBLL Eybr ake

assigned in e resp e trve “support ual
suppor t rodath@ﬂth@ﬁalﬁnﬁfnﬁ'fﬁﬁNﬂFeatf¢¥s DEPAIdiige | sybstatesheiBubstrate

is no | ongghtBaRk i2nd fa&ii £sh | RhGhP8ES| WALELAD RM thhanosdit emBkig1&nsertion
machi ne when placing the conponents. As a result. of the individual

equi pnent opanﬂﬂénguppoFFerod?aﬁﬁﬂﬁuﬁﬁélﬁneuﬁH%Fébﬁﬁake§°ra f FEXVefe 35
arrangengent sebstth@atsiguport rods on the base plate is al so nmade possi bl e.
By neans of the solution according to the invention, 1999PO2300 Version for
foreign countries 4a the problens of uncontrolled placenent forces as a

result of tRAecpridingd ta rihe tircentdiapr ithe pimck, is hach peved pbucenent
accuracy asm@t%%ﬁ“ﬁa§§n§h@hEOQB%Q%QES of claim 1 and by a device
of the type mentioned at the beginning having the
10 characterizing features of claim 4, by a base plate
having the characterizing features of claim 8 and by a
support rod having the characterizing .features of
claim 9.

15 1In this case, the support rods are fitted to a base
plate. As opposed to the fixed support rods, their tip
is sprung. In operation, the lifting table with 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 ihdividually reached vertical
position 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 support rods on the base plate is
also made possible.

By means of the solution according to the invention,



being torn off the suction pipette or off the adhesive 1999PO2300 Versi on
for foreign countries - 5 nmedium and the slipping of conponents already
placed on the printed circuit board are avoi ded. The solution according
-tQ the i nveaBiBORZIH® Fetrsiondéprudbaedoablcountaridist i ons, for exanpl e when
the substrate is curved 5 arbitrarily §Emgrd or downward, when conponents
are already inserted at the point at ich the individual support rod
bears on th ub wh t i on y syppost or the
positioning%g%cuégégiggs tﬁg ﬂpﬁ¥$%g r|%§ #éﬁﬁ%%%gﬁbr ﬁﬂ%ﬁﬁ%hggop%rator 10
arranges th&esydporaf rtdgs parinkesuiqiasu thdiorrd Tpreingippopackodshelo not
have to be pegirtiongteméntdi hEeeAEy RAM NES A BAChoPr QACT c6HBHRENL | N the
advant ageous refinenent as clainmed’ in patent 15 claim?2, the fixing is
cancel ed agRPAng Y@ &fd &het RECLiRe PEPSH tpOFaitdn thien agh@si venhat t he
support rods can spring out to their full length again as the table noves
downward. 20 According to claim5, a plurality of support rods fixed to

t he base plate can advantageously be fixed jointly, since the base plate
has conpressed-air lines for the conpressed-air supply to the respective
pneumati c



"brakes. 25 In an advantageous refinenment according to claim6, the support
rods can be positioned freely on the base plate, as a result of which the
position of the support rods is nmatched optimally to the substrate

.condi ti ons. 1930 PACEHN iViey stimrc | faimibreiign icovadwdmsageousl y proposed that
t he upper side of the tip of the suppord rod, comng into contact with the
substrate, is produced fromrubber, in order not to danage conponents
possi bly 35 _alneady inse d on nder sj e te: Lpl e

b oduct | on SEASRPY I CEEES S NEE SblfoRlent 30 HTAP! BracehTh hy
the foot paen & theirtedorirenétsbppsdt ared Pittphf Thdpupatugésngn.

1999PQ2300 \el-si-@R rPrtd OFBE URNGRHREbheS1so GctBhauhdeentheavekhbibe
explained in nore deétail using the exeggl enbodi ment shown in

drawi ng, i nCORRIEHOMS gufer 1 SRS W rrg{hiyec SPRRLYRER ofS a%‘ﬁ?’@t@ge 5
substrat®, whibihkrayisyppapiwadddyod rdswmdiasdippatien odsmpohiegitise drehows a
cross secti o LUAHo 2 SHR80NE 'L SSFQEILRYEY ALV ERLE 9yt he case

support rod bears on the substrate, when the production

accuracy of the support or the positioning accuracy of

the 1lifting drive is @poor, or when the operator

10 arranges the support rods at unsuitable points. The
support rods do not have to be positioned at different

points at each product change.

\—vg
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 claim 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.
s 23

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 is 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.



“in a fixed pattern on a base plate, and figure 3 shows a cross section

t hrough a support rod 10 according to the invention in the case of free
positioning on the base plate. Figure 1 shows a schematic side view of a
-substrate 11989POR3i09 Femsscdrufiver d caned onhicolmnitsiksl d at the 15 substrate
edges 2 by lateral fixing devices 3. TQ@ transport direction of the
substrate 1 in the automatic insertion nmachine will generally be designed
to be perp i C h r f.ace h c

| at er al flxﬁ‘%% ovakjl éfoﬁs?’rlgtie @& eg%éégﬁsg 0 ltn8£'1e d:e@vam chﬂg ?

urality
of support kbes SxepPdpEst i ﬁg\b@érlfne@§||§he]avyaranar§harr<éﬁg@angn aln

predefined patilgrn, 1S nnved upwar d by alifting table (not illustrated).
In this case, the supp rods 5 can he vertlcallg i ndi_vi dual | y adj ust ed,
so that the B8 &pdor &H% 8 adSPEMESitheSddRt olitelt Phe BndEREVEE of the

substrat®e lsufb%t&art@sulvdm@’h hfsesup@so\ﬁt@wahoyvar triogalo £ adxpp@&rtemodsf the
support rod case onent rea |nserted

i nAthi n
under si de o%lgw € gﬁ ﬁ?%fe cd%r tiﬁgﬁ Pﬁt IE%C SYERO q1Iﬁgsrated 30
by way of examprding tte sheoamvammﬁmm Inxkheonasbeoflgh81tFogmng 2

shows, 1n cross $8GPDattlsd Ui YURIAGtR, and
figure 3 shows a cross section through a support rod
10 according to the invention in the case of free
positioning 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.
Following the lateral fixing of the substrate 1, a base
20 plate 4, on which a plurality of support rods 5
projecting vertically wupward are arranged in a
predefined pattern, is moved upward by a lifting table
{not illustréted). 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
adjustment of the support rods 5, in this case
components 19 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 section, the functioning of a
support rod 5 together with a base plate 4. Here, the
35 support rod 5 cbmprises a tip 6 and a foot part 7,
which can easily be displaced in relation to each
other. In this case, the tip 6 is of tubular design and
encloses the foot part 7. Provided on the top of the



support rod 5 together with a base plate 4. Here, the 35 support rod 5
conprises a tip 6 and a foot part 7, which can easily be displaced in
relation to each other. In this case, the tip 6 is of tubular design and
encl oses thel 939%05390 Versionified Horebgntopumtrids 1999PCR2300 Version for
foreign countries 6a tip 6 is a rub_besrap_l ug 8, in order that when the
1999P02300 Version for foreign countries - 7 support rod 5 makes cont act
with the subsi eid, gn }g@fmlgﬁl urs t t eady inserted
on the undte)l?s‘?gée :(L)% ?hgugubstratéem%’. %e&%% paﬁI @hlérg ﬁléed to the base
plate 4 by fastening neans 9. The fastening 5 neans 9 provided in this case
can be, for exanple, a screw connection or another known possible
fastening. The tip 6 is coupled to the foot part 7 via 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 noving upward, the spring
10 is conpressed after the tip 6 nakes contact wth the substrate 1. Once
the base plate 4 has been noved up to the extent envisaged by the
operator, all the springs 10 of the support rods 5 should be in an

i ndi vi dual



.15 conpressed state. In this position, the vertical position of the tip 6
with respect to the base plate 4 is fixed. For this purpose, a pneunatic
brake 11 in the formof an air pad is illustrated in figure 2, being
-oper at ed by 198RS Ve s i dForf drhifoymirgrosmund xd@sconpr essed-air |ine 12
is provided in the foot part 7 and a_ cgnpressed-air line 13 is provided in
the base plate 4, being connected to each other. A conpressed- air

reservolr et opeshliscallyed | Lustoated iRl epblicasarpy esged- air

lines with conpressed a resu resse bei'ng
swi t ched ondamagse m@umwcomampomntgr fl@r ceélcraﬁﬂw\/alrrdseameql o@ksthne

posi tion of jhe ddiked ¢ [hhéesaBstrifet NE TRQL MR ﬁért/ﬁ jbersamm tine,
the conpressed-air line 12 in the foot part 7 is closed ¥§a closure 16. A

stop 17 and t&nh the LR iRkake cﬁt%qu%t%l%emw parthe fastepdndt he

nobi i tysof rdaad i@ ﬁrwtlaeaeslnecthig tcheef afdn pBE] For Bxdmsns, ok a plug
15, unused holes in the pbase pla are.closed. Durin %he subsequent
i nsertion op&r &t oR°N I EH leﬁnﬁVbsi%%t%?¥ *@ﬁﬁﬂr??ﬁﬁﬁﬁ%é aSLENANGagyl t of

35 whi ch al ITHehet spipporits rocisp Fedatot ahe tfmot parti falvigposi spathngAs a
result, the g&cqgérglégg&i@cgge &ﬁﬁﬁ"gﬁé ﬁ%ﬁghEes ttﬁ% Hﬂ_ sgbigrate

springing ba are preven oor cenment accuracy as a result
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
position 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 1line 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-
air reservoir 14, not specifically illustrated,
supplies the compressed-air lines with compressed air.

gﬁ, 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 6 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
position. As a result, the uncontrolled placement
forces as a result of the substrate springing back are
prevented, and the poor placement accuracy as a result



1999P02300 Version for foreign countries - 7a of the conmponent being torn
off the suction pipette is L 1999PO2300 Version for foreign countries - 8
avoi ded. Likew se, the slipping of conponents already placed on the
substrate i s1P888LE300AVrgsiRar foxefpiraignesbuditmeets of the support rods 5
is 5 illustrated in figure 3. By neaps. f_a magnetic foot 20, the support
rods 5 are fixed to the base plate 4 nmade of nmagnetic material. As a
result, the seppaet comPeser+tCBB] Wt LeRre reely . h se.plate 4,
whi ch achi eves optinal9ad§§?a??éﬁetge?heb?grgp%fg?ﬁél%g §&§§?§Stégl. The
conpressed air is fed froma central conpressed-air-supply 23 via a :
conpressed-air connection 21 on the support rod 5 and a flexible hose 22.
15 After the insertion operation, the conpressed air is switched off, so
that the support rods 5 change back into the sprung-out state again as the
lifting table 4 noves back. Subsequently, the substrate 1 is also no

| onger fixed laterally and can be transported onward. This Sheet Has Been
epl 1999P02300 Version for foreig -n countrl~-- 9 - 111111111111111111

N



‘Patent clainms CMIILIIIITITIT 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 (4) with support rods (5). projecting
-upward is p1899668300h¥et’f|590@6)foe‘f forrégsuppvrtried (5) being
spring-mounted with 10 respect to the fase plate (4), - the base plate (4)

with the support rods (5) is pressed against the underside of the

substrate m a u , Kk I on of
the tips (6)8%))1}31:%& bL‘?Ihpé,\kipébortgqu(% ggl gﬁiﬁ’?ﬁj ?ietggapléﬁle?ﬁgaa?gpﬁ?a%’n each

case a pneuRaBredpPrRKkENEL FP Sﬁéfﬁ\"iiedaél F?du§§§| gned to one of the support
rods. 2. The nethod for supporting substrates (1) in 20 automatic

i nsertion 2 Szﬁeasecl%lpgeﬁgln éial jﬁh c{; acterlzecLS %%hag foIIovvl ng
the insert &t IS0 % iSRS he qcsdipp% i%9 otSthe tips
(6) of the dappstirateds {5) figeareadcelBd, m@ansn ctthad magnedde pfeade (4) is
moved downwgpd, (i tORELLPE LhEsNS 0L, d N SHASYALENd 1hab® 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 is also ho
longer fixed laterally and can be transported onward.



I nsertion machines as clainmed in either of clains 1 and
in that the support rods (5) are arranged in a fixed patt
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utomatlc insertion mac in whi

- the substrate (1) 1is fixed in an insertion
position,

- a base plate (4) with support 1xrods (5)
projecting upward is provided, the tip (6) of
the support rod (5) being spring-mounted with
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 in a sprung manner,

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

assigned to one of the support rods.

The method for supporting substrates (1) in
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,

in that the base plate (4) is moved downward,

in that the fixing of the substrate (1) is
released.

The method for supporting substrates (1) in
automatic insertion machines as c¢laimed in eitherx
of claims 1 and 2, characterized in that the
support rods (5) are arranged in a fixed pattern
on the base plate (4).

A device for supporting substrates in automatic
insertion machines

having a base plate (4),

having support rods (5) arranged on the base plate

1&@/e dubpBedaki ¢ brakeinll) for



rods (5) with respect to the base plate (4). ‘5 5. The device for supporting
substrates (1) in automatic insertion machines as clainmed in claim4,
characterized in that the base plate (4) has conpressed-air lines (13) for
the conpressgd99p02300 Yeppliynt Eorh@&opeeynatoankirake (11). 6. The device
for supporting substrates (1) in autonatic insertion machi nes as cl ai ned
in either of clains 4 and 5, charactérf2ed in that the 15 support rods (5)
are arranged in a, ixed pattern.. 7., The vi.ce _for supporting_substrates
(1) in autonatic(#bftiﬁgaﬁﬁﬁﬁ?ﬁégegs:ETagﬁgﬁ iﬁ£€IJFH$4,“%ch§FaCFE?ized in
that the support suoppofs) rads (B fiixepmagretdwsidd/ wit hee d@set ptate (4)
and in that the s o] 0 v ressed-air connection (21), which
is connected to aeggné%g% 9§8§%r3§§egggpr 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 conpressed-air lines (13),
via which support rods (5) to be arranged on the base plate (4) are
supplied with conpressed air. 30



b. A support rod (5) for supporting substrates (1) in automatic insertion
mechi nes, characterized in that a vertically adjustable tip (6) of the
support rod (5) is longitudinally displaceably 35 nmounted in a foot part

(8) of the s1LgPoP02300 Yopsiohlfdt!foréidnlddbht+idsl|Il MS 111 1999PC2300
%easion for foreign countr?es - 11 andéin that the tip (6) can be.fixed

by means of a sw tchable clanping dévﬂéb'(ll) bel onging to the foot part

8). 5 10. The support rod (5) for supporting.substrates (1) in autonatic
i(n?sertion nachi ne’ggast}}:qtai § iﬁuPB?ﬁgm@? ThaPactar zeﬂaéﬁ thae t Re

cl anpi ng devi ce gridymaticebirgked 6El)x QWMMﬁﬁﬁin?Bakfz(ﬁéiﬁﬁﬂﬁai%f -
connected to a swich pLe d- aj ur.ge .11 e supp

rod (5) for suppg$%§nggéﬁgg??g%ezﬁ%ﬁ)?é{ngguﬁb§%tf%d%ﬁéép?ioﬁtﬁﬁﬁﬁihes as
claimed in eithefod$ EPhiwktd zgrpact thathetasegulatet bd)t. 15 the upper

side of ghe tip (6), comng into contact wth the substrate (1), is forned

of rubber (12; The device for supporting substrates (1) in

automatic insertion machines as claimed in

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 suppdrting substrates (1) in
automatic insertion machines as claimed in either
of claims 4 and 5, characterized in that the

15 support rods (5) 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 is 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), via which
support rods (5) to be arranged on the base rlate

(4) are supplied with compressed air.

30
9. A support rod (5) for supporting substrates (1) in
automatic insertion machines, characterized in
that a vertically adjustable tip (6) of the
support rod (5) is longitudinally displaceably
35 mounted in a foot part (8) of the support rod (5)

—
iy gy g

4
L
L] s y



'12. The support

rod (5) for supporting substrates (1) in automatic

i nsertion machines as claimed in one 20 of clainse 9 to 11, characteri zed

in that the foot
tubul ar desii@®omiR3datwmion dud daseidre doanit pad (8).
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10.

11.

12.

part (8) is of tubular design, in that the tip (6)

- 11 -

and in that the tip (6) can be fixed by means of a
switchable clamping device (11l) belonging to the
foot part (8).

The support rod (5) for supporting substrates (1)
in automatic insertion machines as claimed in
claim 9, characterized in that the clamping device
(11) is designed as a pneumatic brake (11) and is
connected to a switchable compressed-air source
(14).

The support rod (5) for supporting substrates (1)
in automatic 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).

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 (8) is of tubular design,
in that the tip (6) is of tubular design and
laterally encloses the foot part (8).
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