pGHe3e?p<<.j[6Tp*1 - 1 5 NOV 2002 Apparatus for transporting thin boards,
in particular printed circuit boards The invention relates to an appazﬂw,smg
for transpmm“‘uﬁmwumuh boards according to the preanble of claim1. Su

appar at us m DE 93 39 092 A, wherein grippers are provided on
chai n el ement s*cwb®2th are guided in a guiding rail. The grippers are biased
by means of a spring in such a way that a tension can be applied to the
board which is transported by neans of Yhe grippers. US 9,926,789 has

di scl osed a transport apparatus in which grippers take hold of the

opposite, uncoated edges of a printed circuit board, after the grippers

have first been opened by an actuating device, in order to receive a

print ed Xppercatus Boartdansphr sirgeshignbeardsuiinagrrgifwiarr ptiated eliycuitgbahzgs i nt ed
circuit boards which do not sag between the rows of grippers when
transported, so that the coating which has been applied to the boards is

not danaged. However, if very thin, filmlike printed circuit boards are to
be traaw&pahﬁ@dlusiﬁgaswhoamn apparaatibiSfort bedrepbciagr tisk Bbaddieadddirvinar kat ed
circuif, b géa%b? g%l ng, %”‘ij as a result danaeging the coating which has been
preV|ous appli a casting device and is not yet solid. The invention
is based on the obj ect of designing an apparatus of the type nentioned at
the ougsst ah rhp%ﬂﬁé’tu@dw)kz&\hﬁtfébrﬁ DES4:§UE'[(§§2| £, %@Beifrpﬁﬁi@e)fgtal’ﬂenprdcvilbéﬂh lohked
printed circ oar.ds ccording .to the invention, this object is_achieve
by thedrfaégt ﬁ?eems?nl B THE" chiar SUEEHT 4M'ng PAFt n%fral} r]rhelgI “ e JSnventbl o |Ib
expl ai mRE@s| ¢f woFRridgt & IS,UCIE)yi nay topt @xéfﬁﬂlen it he rappPeiehée the berrddyiidhng,
in Whi hitransgor®dd p30fAns of 2he qrbp@rsl shows a plan view of a transport
apparatus with opposite rows of grippers; Fig. 2 shows a section on line
B-B'in Fig. 1, with a 5 gripper in the gripping position;, Fig. 3 shows a
secti o¥f dnoP§ 789 Ab3% idAsEjoged 1a tRARIPORE FPPRERITIS P t“ll?éc‘bpﬂéﬁpmﬁl ¥ heb? pifg.
4 shov&aopﬂmmtw Qchsteainea&e&r oermgdiﬁfeatcﬁfcuimeoafcanspwﬁ tBPRALFEdES | hdvied.
5 shows, a.plan, V. Q"Xgo}g ng Em} ’hewcee,r%r&%? to rggél‘vte' on rl‘ﬁ“téi‘ circuit
tensi oning devi & 1 ?' simlar view o 'n % he

gri ppi PRpY gosT*‘ﬁSoﬂeSlﬁﬁdl%sdlta?’lgh’ERF/sr%t]r’?téYleYvF%doPrﬂ’éFF ‘b‘frctJHe baﬁfﬁfr BRAFR |

20 accas deviceayv bdtwEbi).thé. rows of grippers when transported, so that the coating

=]

which has been applied to the boards is not damaged. However, if very thin,
film-like printed circuit boards are to be transported using such an apparatus,
there is a risk of the thin printed circuit board sagging and as a result
damaging the coating which has been previously applied by a casting device and

is not yet solid.

The invention is based on the object of designing an apparatus of the type
mentioned at the outset in such a way that it is suitable even for very thin,

film-like printed circuit boards.

According to the invention, this object is achieved by the features in the

characterising part of claim 1.

The invention is explained in more detail, by way of example, with reference to

the drawing, in which:

R
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Ih Fig. 1, 1 denotes a printed circuit board which has a thickness of, for
exanple, 0.1 nmand is provided with a coating of an enamel on one gnopqiR
sji-des, which 25 coating was applied by a casting device (not shown) before
the printed circuit board 1 was received Ln the apparatus illustrated, and
following this application the board was introduced into the transport
appar atus i nFiBe di r S8OWSn 2o 1BRe VARFORE RntERREPOLS BBP3HAEFENYPEFt ed
through a drying furnaeesare kuiwkhee ?fp@ig@p@,t stations by nmeans of this
apparatus. The nutual 'y opposite, coating-free edges of the printed circuit
board 1 are gripped by grippers 2, 35 which are arranged at intervals on a
rod 3 which may be designred asee:idl eadedispi BdBe,isoridiatl t hei tRdiavi dual
grippers 2 can be noved by tuyrni in the axial,djirection of the threaded
spindle. Figs. 2 and FiPESFedtl \?ggygghBW%ggﬁ’?%Jp@ro%; in the gripping
position 5 NOV 2002 - 3 and in the open position. The grippers 2 may be
designed in the nner_ of a clothes pe Lth gripper arns 4 whi are

spri ng- | oaded Bowar dASWE it i ﬁ%??lborbogﬁgt ;Nbﬂeo%‘_@nel%i gjeg of -1 h‘élggntar al
articul ation point 5dnippandrofthe spehngo5SitHomever, ot her enbodi nents of
the grippers 2 are also possible. In the exenplary enbodi nent illustrated,
the gripper arns 4 are provided with angl ed-off extensions 6 on the 10
outer side, &dai.nst wiiots actphin nyi¢awst 7apbtharaembatingnteoifcel® cone to
bear when, for exanpl [ i nder 9 pivots a |lever 10, by neans
of which the two javvsterfrgs:be&g’lr ég gggttgéét her, in order to press together
the actuating extensions 6 of a gripper 15 2 and to open the gripper ends,
as shown in Mg, 3 AW pyard e dil 3T W rigdddistimtar ivetabtdd the
actuating jaws 7 of the actuating device 8 are of el ongate design, so that
all the grippers 2 i PEIHD0 FEn3EPRANEd9EV APt aneousl y. 11 denot es
the pin about which the levers 10 can pivot. The actuating devices 8 on
bot h sides of..the printed circuit. rq,. recar ged.; sfati ry
frame which iFslgdi aegr asg}%“fsi cdl | 3%%‘%1%%3%%“&%2&?? %eilﬁgegosis?bl e to 25

di spl ace a part whi chosigpiord spadidijcams apdtransversely with respect to the
printed circuit board 1, for exanple by neans of pneumatic cylinders, over

rolls 22 on a fixed guide 23. 30 |In . the enmbodj pen own in Fig. 1, a
tensi oni ng déi%e A3 WS ANt REIMYEGH] | Jb‘bjogf?% ?‘gﬁs a@,Pa\mitg’ﬁ stfpport

the grippers 2, at thecopphsinde weitth firigm tdhe entry side, which tensioning
devi ce has a guide bar 14 which is transverse with respect to the rods 3

and on which 35 springs 15, 15 are arranged, which each act on a carriage
16, which is Idonhegt ed,t & disacdrg &f PrHAatedd Fravits ks Wi athatas he two

rods 3 are fof cedidpaklss Q) heoentddangiids, bWO Gl PRRES i3 ALo$N@¥@ in the

e rod ie at a ~ NOV 2001 - 4

i nactive posit,lﬁg, in \Mgich t s 3 (gregteﬁ .
di stance froMore anoPREIP&nAfaPR FPERReLRPAPE DY PRED sHTi%fys 18R via
the carrkagescddtindi efas naphlsepodivt | an cumyt ipgar dagacast(natst sipodi) of t he
tensioni ng d@%éﬁ@rQSthe printed circuit board 1 was received in the
apparatus 1llustrated, and following this application
the board was introduced into the transport apparatus
in the direcpion of the arrow, in order to Dbe
30 transported through a drying furnace and further

treatment stations by means of this apparatus.

The mutually opposite, coating-free edges of the
printed circuit board 1 are gripped by grippers 2,
35 which are arranged at intervals on a rod 3 which may be
designed as a threaded spindle, so that the individual
grippers 2 can be moved by turning in the axial
direction of the threaded spindle. Figs. 2 and 3

respectively show a gripper 2 in the gripping position



5"When the grippers 2 are open, a printed circuit board 1 is introduced
between the rods 3 by neans of a device which is not shown, and then the
reds 3 are noved together, counter to the force of the springs 15, 15'."),'“[)!(17[)[]2
by stops 26 on the actuating devices 8 and the grippers 2 which are being
hel d open by the devices, until the gripper ends of the gripper arnms 4 lie
in the area 8&hdthénenihel - ppeR el tfon he The nG&dPEREEUI € bBAYd Be The
actuating ja 7 arg then % ar Vs Pl f back-t hg -k 10 of
the actuati ng%gé\??gg 8%‘{?38157{9@&%?%2 té)rfibp?oe'rcqg%gggagp%gbra‘(@)ﬁtg% efgsggr on the
printed circeirmsbo4r iy ehe spuimg-g.0apesh, tenerdet fdxS ngrdepies 8 is
moved back oulwardsn i that e H+ p@ﬁéSc@n@f@leé99§§ﬁlla@§o§h?¥ynin'tn_ Fig.

1, the stops’'26 lying at 20 a distance fromthe rods 3. After the grippers
2 have t akenbhoIRPaFS t A€ BoAPE1RY Phe HVRYSF arethitusepredsBantapart by t he
force of thetsRrigldpples éSgIevggsgh]tgoggﬁf,i@ges 16, with the result that
the printed circuit board 1 is held taut between the grippers 2. 25 The
carriages 16 can be di splaced along a guide rod 25 by neans of rolls 24 and
may al so be pmovtHed esdrplanyadehbodnméntdjilduarrttdayi cthe 3@rAbperr, in the
enbodi nent in _accordance w.th Fi %l\)@# th rqd'% 3 hfa.ve been ress%cfi][ apart at
only one end 3% h4eaqraerr35§>d’é'§ief6, | PRILEE " ORds C6F I R&CFEdS S0k he entry
side areléexpesgr t sadepo mgdinsti nwhbehi nactuateimppsijawen areodrramged at a
slight angle w.t .espect _t0 3 anat her., at ej on .t he
entry side Iia\g’dts a}tglﬁ}sqoy&%%lrf%e? g%ﬁ?t @?h}ﬁeaﬁé&e‘%\r{&s ]E)élpt hgafg?gé’o?mt he

t ensi oni ng dedtoetifig Waphinder adt witvafs davilasem e Mdvedeangetdfer, the

stop 26 pressgs deiOded ofahdier epteypsbd8etiogshbehetN SHCBAcKARNEr that
the two rods 5 NOV 200Z -°5 3 are pressed out of the inclined position

feferred to &FRA® uURIFERHe) hR 2 PErAFIRY FBTEMRIAMDt PePl AndTdmPethen
moved toward aied awidigdin thfed erippkeakdds, has brewnr eserved bet ween the
grippers of the rods 3 which S have been arranged parallel in this way, the
stop 26 is detached fromthe associated rod 3 by the actuating device 8

bei ng retractfed, showhhdty ttthies pban3viaw sprliusfdsdeikd olr wiids agaithe and in

this way a pr éa%&'s- o0 appld e (o] hegen | de,
while on 10 the Lgl e %f j’?klvl% thgfon?r}% déeei@%ge%&t,#e&s&ﬁei ngs %L%Gy ?Sfj press

the two carrit@date aparignaf eer WRE priht BRecOFdBPE Bodr ¢+ Rast Peen

cl ahrrpeﬂ po, tdfhaqtwsa@rthaapaaraimmwh@@ﬁ@ndanqa wdehoteg. dhe 1pimget her
with the tensj.oning device_ 13, .S mve qQnveyor devi ce acting at 27,
for exanple aa]%?l‘é n,wq}lOCha rr‘%atlrr{"‘érn rsstgltoi o%?gf rlQ’é%eiingei nafcgtuaafflurr‘ ace for
venting and digvieesi bt onabebbl Fhdest afi dheamd inted Hacuilte huand el
circuit boardsrd beixvhhpld iBna 20 hajdzondadrpl ae k¥ thgniensi opsapplied
by nmeans of the spring-)oaded grippers,2, so. that the coating, which is
initially stift39 ?ﬂh‘l‘%tﬂo?a ¢in ‘g%t%ta"exg@riéﬁc R Lhi th woul d
occur if 26he qispilece car part bhards shppere st aheagiavd Figradssdmossla pl an
vi ew of anot mbodi t tr rty a L US transp franme
30 nade fromh‘g%ﬂgr eP%%[g%ég ﬁ]oe %ﬁteuaﬁ}aﬂgﬁtgos%geraggs gg%g?ngfﬁpr?éé-l oaded
at both ends.e¥arpiéi BYptiepose oft paesmas 130 Wil inse rsod$ vare xonkected to a

ram 18 whi ch ’@ﬁogegiﬁe@p@m meg ely at right angles and is gui ded
di spl aceably in a guide 19, which may, for exanple, be designed as a Urail

which is secured in the transport frame 30 and has spaced-apart hol es for
accommodati ngIB5 thike emdiorlih8nwhisbbwar e rarFiangad abovenonen anpt Bevicknsi de

2gai ot the ot dBCES, CHotboon S T B H RS il Phat “PREFam 16
t oget her withthhe g rs s2pr essetiheutoppasite Eing. Hromri ghe5 shbwy
side, which tensioning device has a guide bar 14 which
is transverse with respect to the rods 3 and on which
35 springs 15, 15’ are arranged, which each act on a
carriage 16, which is connected to the end of the rod
3, in such a way that the two rods 3 are forced apart.
On the entry side, two grippers 2 are shown in the

inactive position, in which the rods 3 lie at a greater



5 NOV 2002 - 6 the ram18 in the inactive position with gripper 2
retracted. Fig. 6 shows the ram 18 with the gripper 2 in the gripp%qmvlmﬂ
pesition on the edge of a printed circuit board 1, the rod 3 whichsupports
the gripper 2 5 being pressed outwards py the spring 20 in order to hold
the printed circuit board 1 taut. For the sake of clarity of the drawi ng,

t he actuati ngisesnce Srbor ohkeagpipper snd iagengiresisewn dparfi oy 4th8y 10 way
of the actuat] vVisge 8,1t he.ro 3 with:grLppars ed_jynto the
gri ppi ng pos%%?gﬁggoéﬁ%erl%o S%g ﬂ%y%eg%%p%%éégp?fkggwg%?hgg%ne%hggof t he
stops 26 (Figosi}jioandayhdrgamfagerinste adgeopf 1hefprihs etdensteningboard 1
has been takggvﬂgkd %f by the grippers 15 2, the actuating device 8 is
retracted, so tha € rods 3, with the grippers 2, are then tensioned only
by the springs 20. In Fig. 4, 21 furthernore indicates, purely 20

di agrammati c , t I pp e nt ; S | C rented
circuit boargh%xigﬁérgggﬁgsgédgfg%%1gsggét?n5¥ég§?§ec?%$Mg%pﬁg?ﬁg %he
coating i nt olshéntrassised teipeeat ddhe nrebtof dRic@edinch o (@ 4ev25eThe same
actuating deyh¢en8 85 thal LhbWs!rahed tRefli Ghe 2r8Rd 33 CaRebendged in the
apparatus in_accordance with Fig. 4 to displace the rods 3 with_ grippers 2.
For the hori $88€5hehpvERBRLETL kG diter dode, ephtat PPHFS bre ﬂglhomed in

the horizont Bl 3@o@kr @&t iodn thkobcexatphg h¥vieasssohnivenpNgUIPhets
cylinders. After the first dlsp%af ment p%th, t he actuatlng de |%§ 8 is
posi tioned wht WHER j3R& Beipdthe %OQPFPO YoHete R GHT ppRP &t i be

t aken holﬂ ofjrapgeapenels @S the ustipped anmmbi gs.lie dmd the Aitea bife 3ﬁ

gri ppers have, hee e Si e . ng.. Si oget her
UFi 75 by ShanchstReheth o BEEETAR0 L BEHELUTS B e ? 4 oas 5
are di spl ace@heowertdtirg pidwe ed skeclibenbaeaedl, apdzt the piypsize, by
means of; 4 hepgegond,di splapemgnicdriye, abehaXagPRvica ¥OU $90%Hak the
formof a pneumatic cylinder, e.g. 29 in Flg_ﬁ)z]B When.the limt position of
a gripper, a$hel|#etPRREdSPASFIRES 6PTRREP bedr? rB8RNed” tHee aBrdattiefly device
8f opﬁns the jcg.w&_ul,t _Sﬁb:t)ftat 1ty giieppepsifgace cllespedeher mcyuatting he edge
of the print circuit, boar e i.ng de S I ted, so
that the gri§5§P§e2%aﬁ§ Fgﬁgféﬁggﬂbf%%h§§§5{i585%58%i§hfhgr§kgggfn%nt in
accordance waire Rixposed,arss t$hayn hen pFigit el ckheubtop®aZl lyisgalado

tensioneshy Bef igstdicentiss thanspast 310 Arve S0 Wippthe bitfLe rods 3
and grippers 2, is raised upwards ug glg. 7 bé ong c¥cle by nmeans of a
lifting devi C&KERoBYbVRS , L2t drht [ Fhar FafAGed ZEBudtivSg PFERATEES 8 are
noved out i ntapardte bprnile ' £posét iodn time Wsipadiniglseyl8lp A6t ,i mpesle dHe ti ng of
the 15 transpart. .fr B o TP AR d,.yiLew.qf i_ght - i de of
t he appar at u%%rh:laag%orgfdlad;’cgm\‘mgr% ha%gFé%ungt ﬁxggmﬁﬁﬁe%qgf‘rtﬁgmu%ﬁspper S
whi ch are ar P&%Fed laBdy dedse tanst Retweeni RhehgréPRASPo?t frame 12, which is
noved cyzs$ically, for exanple upwards, by neans of the |lifting device (not

shown), in order to successjvely insert a, printed circuit hoard 1, ich
Srrives ot o TR T even (ronrt AetBEa: ApoRRvRcaifR Gadhes

i ndi vi dual rdys roga®d gfi ppéis. 2Bn afidy.maly aheotbp grboppded2wishshawn in

t he position%ghf@ydﬂgitaé?dg%%é%tpgk@gggﬂcircuit board 1, while the gripper

below it is shown in the open position, into which it is noved, in
accordance with Fig. 3, by the, actuating device 8 (not shown), after 30

whi ch t hgo OpeV¥tdd ppet tife ashsniak mntit thecaadndy ivitted migcuit beard 1
ouppll ed |1 L, pOB1 L Yl h Lhe Lap QLLRPer, curgently hojoa, Alier the
act on the thiaxkigdgrel6 afiierle fhe tdiels ayfltthe rods 3 on the entry
side are exposed, the two rods 3 in the inactive
position are arranged at a slight angle with respect to
35 one another, so that their ends on the entry side lie
slightly further apart than the ends on the side of the
tensioning device 13. When the actuating devices 8 are
moved together, the stop 26 presses the rod 3 on the
entry side together in such a manner that the two rods



35 novenent of the transport frame in the upwards direction. In Fig. 7,
this third gripper, together with the other grippers, is in the inactive
pesition, in which the actuating device 8 is not acting on them | hNQV, 002
illustration shown in Fig. 7, the second' gripper 5 Nov 2002 - 8 from
the top is situated at the | evel of the act uat | ng device 8. Figs. 1 and 4
each show am egbedprenkelinowhi olf tthe 5 nvltivald Ypopdsn edfewseef i ppers
are pressed apart outwards by an el astj.c .device, such _as for exanple the
springs 15 ). UPF!\ES tg%o HEs KL U5 %%ﬁ%&%ﬁm ai“ﬁ iTh the
grippers 2 afigen aioanR@eddia@l yoas Qiwtdicde Ohftde privdaeed ciraudd board

1, while only 10 the grippers on the opposite side are pretensioned in the
t ensi oni ng dY$e%t FSE?QVﬁEtF?Ew‘é%@etgﬁo,‘?gfﬁgeﬁfésﬁ t i% r?s]é"’kb’nc he

printed Gircuddebpasd drwdn@dd hed sl 1 sirbogiik ivap, ptlanestaod 38 events it
from sagging,even if the printed circuit boar is of filmlike design. 15
5 you ago - ©°-FaReft IO nk1a. 2ASPSrALGE f%?éjt ﬁang%ortthienga?%?%tbrb%rds, in
particul ar coetitdepsi beenlgcrecractddarsts, tinatyi tigl $ onsd 03 sgracesk: apar t
grippers (2) ich.rows, |ie opposite one h erei t leasy on one
side of the %?‘\fl\gt eodlté'fa\’réiﬁi ta%%{a)r?'d 3n§enlsr} ogﬂg%n%{'ﬁ:\é m%p@%e{%ﬁ%eﬁrsi plpéers by
means of an &last applidedceo (1Be 203rdnl oemethe oehbngi shde hewlpiieten circuit

board which fas haen 95 Ppgd. t(él?x%ri%%tj.%rﬁi sedh i db tPat (hhe 53%39@ g&i ppers
(2) lying opposite one another are each arranged on a rod (3)” and at | east
on one side g5'tﬁéeéﬁi Bhedtep rear¥iapRs d § BP3 % ensi on can act upon a rod

(3) by neans of the elastic device (15, 20). 2. Apparatus according to
Claim1, in ich a tensioni ng device (13) ts on at |least one end of the
rod (3). 3. AppSFathe &6&8F85n§"tr6“éltai af,daiclnﬁ?/\?rﬁ clﬂe%.nt‘gﬁ?f‘% nydevi ce
(18, 20) is pnevi dednapoeachampairafugd helir oddcdrdamcsh sdppor Figt he, gri ppers
(2). 4. pa conding,to I i ich the ¢ ionn eyi ce has
rans (1§)%0mhjlé§%ggpgga%lghgggeatt%nhé@gngg gjfe%% rlojc}s J(sg;}&%‘ﬁ%i’a?oeggéi ded in
a gui de (19)candegmrwdevhcatattang aheldprfng e26ypietd fhaime tensioning

direction. 5: ARRALALUSsRLEPEMAI NOedP (ainBre iimethi gh thenkessi eping
device (18-20) with rods (3) 1s ar[anged in a_transport, frane 30;1{‘a in
r

. . . (
whi ch the prVAPEANS; randt Bydrds (iptear? b&RIVET t AFBEHIP vAaMYousPer eat ment
stations, sughkas fokeexyaipkted ociventt ngoaddyi Ny, ketiong ngehdd igpohki ng,

wi t hout i ng unl caded and_reloa . ar, ceordi tQ-0 of the
pr ecedi n%dacl glor%,zof]%a\qkhpgﬁngnkgctqﬁgt F%Bsé\ggi ggbzg)eghggi_%ggs gf:'t li]'\i?l\,'f‘%i ch can
be noved in &spsiagniloedsdnacirbgra dri e §badtcé&hes geagkndedwhivhchspart is

equi pped W t hnaetivatiyng ¢k aws 16 4hikob rsiseikt areess inbragkpati Backhengr i ppers
(2) arranged on a ro ,(Ci%. 7. c})aratus acgordl ng tgtCI,al meo6, . in ich the
actuating j am@m@ef i We WeFht I TP Hebt cBPEsPrEbiE%t 61BEHF EagRPRSE ¢ he
free ends (6] efreheogrsigpers (2), which are designed in the nmanner of a
cl ot hes peg.

Fig. 4 shows a plan view of another embodiment of the
transport apparatus in a transport frame 30 made from
équare pipes, the mutually opposite rods 3 Dbeing
spring~loaded at both ends. For this purpose, the ends
30 of the rods are connected to a ram 18 which projects
approximately at right angles and is guided
displaceably in a guide 19, which may, for example, be
designed as a U-rail which is secured in the transport
frame 30 and has spaced-apart holes for accommodating
35 the rams 18 which are arranged above one another.
Inside the guide 19, a spring 20, which bears against a
collar of the ram and against the guide 19, acts on the
ram 18 in such a manner that the ram 18, together with

the rod 3, is pressed outwards in Fig. 4. Fig. 5 shows



~ NOV 1002 - to 8. Apparatus according to Claim®6, in which stops (26) for
di splacing the rods (3) into the gripping position are arranged onﬂm@ 2002
actuating device (8) .

.AY. Au@R. AA?. A, . Al . AS. AS. Ae& A A4 VW " FGz{HIt FJU"| ww mhc”~Y] ca] ca] ca] ca] ca] ca
] caj] c: a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c&] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]
;?kgg;%fa' Ca@%%] ] ] fn ]tb? 1fact1Vf 051tlon with grlpper 2] lcal

Xsni ca ca ca] ca] ca]ca]calcalc ca cajcalc
a] ca] ca] ca] c&FcdacERsa] c%l]%a]@aff%%ﬂ%a ke rajn "L?\ﬁ%j % §f‘1 Be ca] ca] ca
] ca] ca] ca) caliea) eabcapeapsal galgalicakeal ol Cﬂléla]e@ajecabﬁa] @a]p&ahct@]dca] ca] ca

] ca] ca] ca] ca] ca! 89

M ####$$%V6W$&<Q%%GNY1% e HRESH @al]p@aﬂr&f] 0§ S eRFEafca] ca] ca

e I
11 =TT X |
] ca] ca] ca] ca]r@é]dca;]l'@a]&%j &]“&5] Qf‘%g] 2a]géh]2‘(:a] ca] ca] ca] ca] ca! // 000111

1: 2;

222>373a3b33 A 4ANaO1444444 $6} ca] C (a]calc
a] ca] ca] ca] c% ca] éc\gl? ca]agS] cfca ara]té’a{gc%] 1\:@‘% % Fﬁg c@a]g ca cagél ca! $6%6
666677777* 8+8B80i910: 8- for the grippers 2 is not shown 1n Fig.

A cal oa] 48 cal ok cai’%%”%%ﬁ%%fﬁgad&?lfﬂif‘]c SN %&%Jz%% Gra

%0%Z& ()-" 100aEe) MESedoEAR YO -the gripping positionh counter to
1092& () - T 10%& ke ol:’fowgl&e()s xtlF%'Ts" JOYNCIPAQUESs 102 e sto
107$6109%&' () - . F1l %4 0% & ( c? - A 0%Z& () ( %4 0%Z& () Z‘V&O‘VZ&'E

} [ 9¥YNC3394.0! g&i khoeEUs 3 &Pf@w@f%?ra c& (Fhgr P nfed

circuit board 1 has been taken hold of by the grippers

15 2, the actuating device 8 1is retracted, so that the
rods 3, with the grippers 2, are then tensioned only by
the springs 20.

In Fig. 4, 21 furthermore indicates, purely
20 diagrammatically, extended gripper elements by means of
which a printed circuit board 1 is transferred from a
casting device for applying the «coating into the
transport apparatus in accordance with Fig. 4.

25 The same actuating device 8 as that illustrated in
Figs. 2 and 3 can be used in the apparatus in
accordance with Fig. 4 to displace the rods 3 with
érippers 2. For the horizontal movement, two different,
separate paths are followed in the  horizontal

30 direction, for example by means of two pneumatic
cylinders. After the first displacement path, the
actuating device 8 is positioned with the.jaws 7 at the
position where the grippers 2 can be taken hold of and
opened, as illustrated in Figs. 5 and 2. After the

35 grippers have been opened by pressing the actuating
extensions 6 together (Fig. 3) by means of the jaws 7,
the grippers 2, together with the rods 3, are displaced
towards the printed circuit board 1, via the stops 26,

by means of the second displacement drive, for example
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When the limit position of a gripper, as illustrated in
Fig. 6, has been reached, the actuating device 8 opens
the jaws 7, so that the grippers 2 are clamped firmly
5 to the edge of the printed circuit board 1. The
actuating device 8 is retracted, so that the grippers 2
are tensioned by the springs 20 in the embodiment in
accordance with Fig. 4, and thus the printed circuit
board 1 is also tensioned. Before the entire transport
10 frame 30; with the fitted rods 3 and grippers 2, is
raised upwards in Fig. 7 by one cycle by means of a
lifting device (not shown), the laterally arranged
| actuating devices 8 are moved out into the normal
position in which they do not impede lifting of the
15 transport frame.

Fig. 7 shows an end view of the right-hand side of the
apparatus in accordance with Fig. 4 with a number of
rows of grippers which are arranged above one another
20 in the transport frame 12, which is moved cyclically,
for example upwards, by means of the lifting device
(not shown), in order to successively insert a printed
circuit board 1, which arrives at a predetermined level
from the coating device, into the individual rows of
25 grippers. In Fig. 7, the top gripper 2 is shown in the
position in which it grips a printed circuit board 1,
while the gripper below it is shown in the open
position, into which it is moved, in accordance with
Fig. 3, by the actuating device 8 (not shown), afterx
30 which the open gripper 1is advanced onto the next
printed circuit board 1 supplied in the position which
the top gripper currently holds. After the gripper has
been closed, the actuating device 8 is retracted, in
order to act on the third gripper after a further cycle
35 movement of the transport frame in the upwards
direction. In Fig. 7, this third gripper, together with
the other grippers, is in the inactive position, in
which the actuating device 8 is not acting on them. In

the illustration shown in Fig. 7, the second gripper
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device 8.

Figs. 1 and 4 each show an embodiment in which the
5 mutually opposite rows of grippers are pressed apart
outwards by an elastic device, such as for example the
springs 15 and 20. It 1is also possible to use an
embodiment in which the grippers 2 are.arranged fixedly
on one side of the printed circuit board 1, while only
10 the gripbers on the opposite side are pretensioned in
the tensioning direction. In this case too, the result
is a stress on the printed circuit board 1 which holds
this board in a plane and prevents it from sagging even

if the printed circuit board 1 is of film-like design.
15
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Patent Claims

Apparatus for transporting thin boards, in particular ccated printed
circuit boards, having rows of spaced-apart grippers (2), which rows lie
opposite cne another, wherein at least on one side of the printed circuit
board a tension can act upon the grippers by means of an elastic device
(15, 20) in order to tension the printed circuit board which has been
gripped,

characterised in that

the rows of grippers (2) lying opposite one another are each arranged on a
rod (3) and at least on one side of the printed circuit board (1) a

tension can act upon a rod (3) by means of the elastic device (15, 20).

Apparatus according to Claim 1, in which a tensioning device (13) acts on

at least one end of the rod (3).

Apparatus according to Claim 1, in which a tensioning device (18, 20) is

provided at each end of the rod (3) which supports the grippers (2).

Apparatus according to Claim 3, in which the tensioning device has rams
(18) which are arranged at the ends of the rods (3) and are guided in a

guide (19) and on which at least one spring (20) acts in the tensioning

direction.

Apparatus according to Claim 4, in which the tensioning device (18-20}
with rods (3) is arranged in a transport frame (30}, in which the printed
circuit boards (1) can be moved through various treatment stations, such
as for example for venting, drying, stoving and cooling, without being

unloaded and reloaded.

Apparatus according to one of the preceding claims, in which an actuating
device (8) having a part which can be moved in a stepwise manner by a
drive device is provided, which part is equipped with actuating jaws (7)

for simultaneously actuating the grippers (2) arranged on a rod (3).

Apparatus according to Claim 6, in which the actuwating jaws (7) of the
actuating device (8) come to bear against the free ends (6) of the

grippers (2), which are designed in the manner of a clothes peg.

D
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