-1- DEVI CE AND PROCESS FOR APPLYI NG SOLDER TO PRI NTED CI RCU T BOARDS The
present invention relates to a device and process for ap der to ¢
printed circuit boards. In a known device of this type, ?ﬁ?%ﬁqastem

C sts of two vertical guide rails, each of which has 5 a U shaped -
gu channel (German O f enl egungsschrlft 2,411,854). The printed circuit
boartls are guided and al so held in these gui de channel s on two narrow sides.

| yi ng opposite one another.  The guidge-rails extend fromthe sol dering

bat h upwar ds pqsé of hot air

di rect ed agai ns ; FawF—-out  of t he

sol dering bath. By neans of thQEB.CIaI'! B@@S excess soI der is renoved from

the passing printeghgi ees&nboameaedonl rkévl(yﬂetsl oao sepl dewibs admp cleared
fromthe 15 thro Sﬁg@ nthlscge t ed c.|r g To.enabl e the
printed circuPt°®d ‘tSPBéYﬁ@FdS FERrUEF 15 egt"Ff]'ul bBRR*4F1 during
the time when theylmra kagyreddasiceo athethia styme hotheyj guideesystiem of the
?lﬁl dE channfelf%ﬂx&ﬁes ﬁ eroseei—bﬁébangd@méT ﬁk&qqrsqs edlh oBPRhoxhMed£ly to the

i ckness,_ © in Ci.r.cui oar,ds i S very
brect se. 3 “arh UBhaBbfc i Sk, Cragtndn  ARERIRLPRRSS R e us, TV
boards for th&., M{ﬁﬁs"ehof 'nhﬁt méa@gﬂom:mbtth@aw arR | geidethnard s.

Moreover, prigtes géIguid Wd%ﬁ!ﬁél‘btﬂrﬁaeﬂ.d g&ﬁ Iw&ulﬁa/ﬁfbvaa@ld@s
I nt roduced on

en not_at al urtherrmre
necessary to LVl coBoRri e pht) HpethRE- oui 380, Fuidecaalre | LT
processi ng pr fnemcthe r&ghd@rbaarust@fumrdajmsa olask 59%16#: tPREknesses.
Since t gy priofedhiéh CBléws bRasee oExmotl alive dSddid nggainst téige hot 35

it is

faces of the printed circuit boards drawn ocut of the
soldering bath. By means of these .air jets, excess
solder is removed from the passing printed circuit
board and, in addition, solder is also cleared from the

15 through~holes in this printed circuit board. To enable
the printed circuit boards to be held and guided
perfectly, above all during the time when they are
subjected to the jets of hot air, the width of the
guide channels is selected so that it corresponds

20  approximately to the thickness of the printed circuit
boards. _

This necessitates a very precise and,
consequently, expensive positioning of the printed
circuit boards for the purpose of introduction into the

25 guide channels. Moreover, printed circuit boards which
are slightly curved can be introduced only with
difficulty or even not at all. Furthermore, it is
necessary to change over or replace the guide rails
every time for processing printed circuit boards of

30 different widths or thicknesses. Since the printed
circuit boards experience softening in the hot

35



1Y ' - :

-sol dering’ bath, there is also the danger, due to the 4
:claose-fitting lateral guidance, that the printed circuit boards
‘leex¥i ng the sol dering-bath and not yet resistant to nechanical stress wll
:be damaged. 5 - . The present invention "intends to- avoid the ,
1di sadvant ages nmentioned above. Its object. is therefore to provide a device
jor a process of the type mentioned in the |ntroduct|on J'n which-printed
cifcuit boards of different w dths and T4Tcknesses. and - -also printed
{10 circuit bogoL@er iy CBatn;ethme fsxaalby tﬁ'lleatdan‘lfér b@ué noodieed

finto the solderln t hout pQsi.tiaon d,
consequently, ‘glﬁé%hf ﬁ’ﬂ%g @%gsgg prdiaﬁ'icéd %ﬁft %ﬁgr dsphq'tg""ea’:f|
inevert hel ess be| nglgmdbdbaaddheﬂ.eapengeditﬂw mdeiginmebathoaadermptldfet

;and not bei ng exppsg f’?té’n_t qﬁé&?&nféaﬁ%@ﬂé‘ss Wen Fbé%a%éd‘ve”t ion

§prOV| des a _device 8 solder tq printed circuit boards, the = -
devi ce conprPsing a sofRer- Bﬁ?ﬁe BssdMVIRRARLAR anlpid%ippEP edyOiflor the

receiving. a pridisadvantaged émawhedrmmbeﬂ lewmﬁtdl i tHex & f1d »
vessel, and gui de P mum bq._'ard 'n? the
jvessel, the gui detgrgé §v%§%‘p$ é bg% I‘Qfgg)?% (%' 42 rean%'gmcf‘
Itwo generally paramlthes;n&%nﬂuqnmpnutiﬂrwhiﬂh\H!inﬁedt¢ﬁ¥cuxnkboan§8upf

{spaced within &fffép VDY add 25nickiddyes ﬁu%iso B¥ the i

be closely, but oosely recelved over I'ts entire w bet ween the rows-
1with each ~#8w gufiFeRit Reards wbich,cargr noke practly cFlati tcaparke
fthe guide neans bfhtgodiced ethtic tHe sobdeting e ori tioutmstse maamt of

“solder in the 30 e Wi th of CUI

{Because of the r‘é%fx’?(t ?ﬁﬁcﬁﬁ?tPﬁ%F‘gl 9?%% é\?lt'de ‘g'gﬁ%‘i%e“ % eqqs
tensured, wthout wenkingospesd, theBPrMBdmcaencuaantmrdaetmrtmess

* p“ nted circuit bﬂéixi’é §hsdaddean %1@%&5@&@& &&Efﬁéarﬂ‘xexr IibAdiidd on,

15 _and not being exposed to the danger of damage.

The present J.nvention provides a device for -
applymg solder to prmted circuit boards, the devic‘e
comprising a solder-bath’ _vessel havxng an open upper
end for receiving a printed circuit board ‘moved

20' downwardly_ into the vessel, and guide means for guiding
the printed circuit board into the vessel, the guide

MLt E TR W TR TR S T T L T

means comprising downﬁardly extending rods arranged in
two generally parallel spaced rows w1th1n the vessel,
_ - the rods being spaced within the rows, whereby a
P | 25 printed c:.rcuxt board can - be closely, but ~ loosely
- received over its ent1re width between the rows with
_ ~ each row gu:.d:.ng a respective face of the prxnted-
. - - . c:.rqu.t board the guide means -bean mounted in the
: | vessel so as not . to - impede contact of solder in the
30 vessel with the edges of the prxnted c1rcu1t board. '

i . _ Because of the result:.ng mu1t1p11c1ty of guide
! - _'__-'poi.nts, good gu:.dance ].S ensured,_thhout contxnuous_
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- there is no longer any need .for very ‘precise positioning of- the ’
pvnNnted circuit boards, as was 5 .required for introduction into —~
_ggg

e rails. Even somewhat curved printed circuit boards can be>{ 4
oduced and gui ded without difficulty. The danger of darmaging the
printed circuit ‘boards is thereby largely avoided.. Mreover, there is
no | onger any need 10 @ to adapt TB® guide neans to different plate widths
or thi cknﬂééﬁam&’ae con¢agitl %tw’ééﬁ) théSlp(iﬁ%te'dn cProditOCBS&rd&Or appl ying

sol der -t |nte circuit oar said _process cogptjsing
vertlcaII? ﬂoﬂﬂ&%rgp§ FntT%Rﬂﬁn|%§13915he°eﬁ??ﬁ§ed i?rcﬁ&g LbB%rd into
t he sol deherbat lis ve'asel longeéxi nlamg a m@éd:ler fbat h verya dprecksas defined.

- above, gss?ha ARhy! NG ST é; it Chbarhk, D03k d wapd then
vertical I'y upwar draw n prlnt cl_rcul 6a fron1sa|d sol der .
bat h5t hr oGgauined ofﬁbﬁ 2’9"'-1’0 'bnemﬁO sauddéol gailgath cBveni ner; . the

- ]E)oard Eelt B6meWRAL' t &hurhed We@‘i'mtt'éa ttwrcl:ﬁﬂﬁfs Kk‘fard@ds caand gét hdrawnt o
- from betwe sa ica ward novenents .
bei ng gui aggrﬁgugﬁgdaf’gd§“d%£o‘§’eﬁl Bt a f‘ gﬁ %o@?’t"é sides of
said 25 of plamagihgirthe t gnxﬂtkdan¢1wmuh¢utboandactlantbheaebyal edges
- thereof . LBEGUEY! £6026681 0| Berigvbh® LAYPR!18MnG' YGRS GofcgbENCEllY

advantageous S partricll ar renoving the
parldcul ake pdaptedhgo guldq:meenq b@aﬂaffesﬁpshelﬂedéﬁ%hq)aeﬁ vessel . I
- This phaseniéknessegal for two reasons. First, because of t he reIatlver -

hi gh tenperatuiﬁ of , the olderlgg bat h he base mat er i g
printed circuff® pbAYRRELQR: cALSO Tefils e?helﬁrlﬁteare??ﬁﬁlt 35ards on
bei ng 35 applylndraanldet otot ha dprinted ackreuiti chbardy psané to suffer

damage; f8£08é§£D£8m8¥iQ§H&L“9e9£1&§f1§ &Swnwardly introducing a

15 printed circuit board into the solder bath vessel

contalnlng a solder bath in a devxce as’ defzned above,

thereby applying solder to said printed c;rcu;t board,

and then'vertiéally upﬁardly Withdrawing'Said'printed

circuit board from said solder bath through said open

20 'upper end of said solder bath ccntAiner; the board

o being inserted between the _twdf'tows  of rods and

 withdrawn from between said rods said vertically

' downward and upward movements being guided by said rods

by loose contact with only opposite sides of said

25 ~ printed circuit board and w1thout contact w1th lateral
edges’ thereof ' ' L

' ~ The dev1ce accordlng to the 1nventxon prov1des_a

technically advantageous solut1on to the particularly

"crltzcal phase of removxng -the partlcular prlnted

- 30 circuit board from the solderlng bath vessel This

phase is critical for two reasons. Flrst, because of

~ the relatively hlgh.tempe:eture of the soldering bath,

the base material of the printed circuit boards

softens, so that the printed circuit boards, on beirg
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.Sedondly,fthefmarn1air jets which, when the particular printed circuit _
board.-i s being drawn out, act on both 5 the broad faces of the board, can |
gadee the printed. circuit board to vibrate and this can cause the board to °
strike agai nst parts of the devices involved and thereby to suffer damage.

The reason why the warmair jets can cause the particular printed circuit

board to 10 vibrate is because the blast nozzles -‘are arranged,

staggered relative- to one another in =4 vertical direction, on either
-side of the trans@pawnpajdt 0bft hener Bairedesi reret fnaridmlary Spsbaegeﬁa ng .

i s necessary. becays if the blasi nozzles.,were arranged preci y.

opposi te one anot R Ef I‘?t@l"\agj at sé%ul g‘@l}& a?x Mq'@gnc%’f olnjlfﬁ'ovm ng
through side-to- sSde0h®128 thetherpaaircubas phunhedwhennnhetmﬁxthquthr
accordingly such ?Pi&éed ”ciPEuPF' BBS%C'1sCLHéuI§$3&£’a‘¥\PUBQtO”E¥tb?J rsth

unsatlsfactorlly ron1excess SO rocess according to_the
invention, arid thEh@ebroadycfacpdoforthe, bﬂWen§&Pe ¢3uge okbee RRAMELS he

_palrt icul ar pL I nteﬂrcﬁitcubardbear Gh:.brhlt% drd tﬁiil.sl gafit ehnbgse:dae board

relation to the ajr a 2eVel YqS re r

the two broad fac 2 gf%r%et h%gﬁ’g# e&af Pcu‘?% %33 ade‘hg‘?%?eeﬁ'@g n%mi1

mude to the acthepebyithg gufifenndamagedr alhegreasan ohy thﬂwazmsﬂtww
in a cross-sectio eté QSH'ES?QQVthé“BhQQz@ﬁlﬁEe%rﬁh%ﬁu'%ﬂ%ﬁ?ﬂ#ib

Figure 2 shows: a gltudlna sect 1 on rou%(ﬁ e tinning device along_the
line I'l-11 oEOFi gm'e ate Ti{s gbergHsendthR dPiFSpBrEEles oRrehAEEIRTSRy
devi ce for pri nt egtaggered bpelacive! | toovohe danotheed 3n a Wédrtical

ot teatron o o fLEeeBIGED on JiffeP%e1a8, A thE° cRENBHARR GAUY dfkng
anot her type. Theprmhedlgcdecucs MsréShous‘I‘m;ﬁdGSEQGGrédqby-ﬂ necessary
| | because, if the blast nozzles were arranged precisely |
15 ~opposite one another, the1r Jets_would substantxally
~ cancel out on blowing'throuqh'side-to-side_holes'in_the
particular printed circuit board and aCcordingly such
holes in the printed circuit board would only be freed
unsatisfactorily from excess solder. _
20 The process accord:.ng to the 1nvent10n, - ahd “the |
| device designed for it, now ensure that on remov1ng the
particular prxnted. circuit board, the latter |is
stabilised in relation to the air jets which act, in a
vertically staggered manner, on the two broad faces of
25 the printed circuit board. | |
' - Reference is now made to the_'accompanying
diagrammatic drawing in whlch. o B
Figure 1 shows, in a cross—Seotion; a device for
tinning prlnted circuit boards, and |
30 _ Pigure 2 shows a longxtudlnal section through the
| tinning devzce along the line II-II of Figure 1.
| The design and mode of operatxon of the t1nn1ng
device for prlnted circuit boards will now be described
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5 whichis closed at the top by a cover 2. In this cover 2. there is a’
b-li1 ke orifice -3 for the printed circuit boards.  -A sol dering-bath ~

efior of the soldering-bath vessel 4is connected via this sieve plate 5
to~a dlstrlbutlng chanber 6 prOV|de§’on the bottom.of the lower part |a"of.
- the housi wgth Thefecehod Sed deyhieng Hiajures. |s-'tr¢naha§"| nsiyrigdkderi ng- bath

verte aa beipRonbE bhRY, RECRRBY8asi b oh S, 8RR iR RERRTTREEI boor iy
| a of thea&sgsthgt ofBanmeaustable gakder (aft anather, type.sol der is

~conveyed. from &Bs @aﬁhihauamcehﬁmera %u@fﬁrgdsaéﬂm hgy Sg|, der i ng- bat h
vessel 4. . 20 sol def subsequent] % flows over the u er ed e of the

vesseh maVP§°Ka1PnF6°Fﬁ€ gb| rhet FAg & a%e°8veFr3n1mE?cH ?t°°Y passes
again inRo théwe dissta bsuﬂglﬁhanb@nﬁzcghes heatri ngheyspeimaéda desi gn

k 25
Pt Pat g3Ecuth) dbadds. | N £83aeLPho-HERN. Weaddl 4Py, 1o, 0o 2°
solderlngobanhtpwesdan&bﬁnesﬂﬁlFﬁe3u@w@’Qﬁ9§9414ﬁ Qhﬁf%@ttoﬁ b¥e wal | s 4a

of the sohdgfkgd- B&h@eVGSSQ I%c&%éd||dﬂEHéiléﬁek'phfﬁelf”éﬁrﬁﬁe Guides 9
dlstrlbuted at g di.st ance ver the wdth- of the
sse

fro ot her v
 sol dE®i ng® BHthgv 'Fhﬁ msf-'gmroest EB“—‘ ?ﬂld?ﬁéng‘h?’éPl BEssel 4ine
sol deri ngibatcbhnneetel v4a tis embevgeSplaterrs Rgua edidtrbbubing a part of

the houséﬂgﬂbé§ g0%ﬁ0U1déﬁzéy aﬁot#

si de. ese orne shaped gui de-
el enents Oiothanuou§in9h|cﬂheaﬁetuﬂbcanGerbppob#tb 7oke legatedr at a.

distance jn the soldering-bath- vessel 4. A collecting space 8
15 for the solder is formed between the Walls'4a‘df the
_solderlng-bath vessel 4 and the walls 1b of the lower
part la of" the housing. By ‘means of a pump (not
”shown), the - solder is conveyed from the distributing
chamber 6 upwards through the soldering-bath vessel 4.
20 The solder subsequently flows over the upper edge of
" the vessel Walls'4a into the collecting space 8, from
‘which it then passes agaxn into the distributing
chamber 6. The heatlng system of a deszgn known per se,
'whlch is required for heatlng the solder, is not
25 illustrated. When the pump is at a standstzll, the
level S of the soldering bath 11es underneath the upper
margin of ' '

30
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&

el 4 which is open towards the orifice 3 and cl osed- at the bott om by - ayf,
y¢ plate 5 is located in the lower part la of the 10 hou3|ng 1.- The -



s .t corm e e —————tea o - % S A v bew

iand whi ch are connected to one another at their |ower end, as is evident
‘especially fromFigure 1. The thus cli p- shaped guides 9 extend into ¢
';he« region of, the -sieve plate 5 of the sol dering-bath vessel 4 and .

proj ect. above the' I evel .S of the sol deri ng-beth The rod-shaped gui de

: el nts 10,. 11 are e h prow W|th

nt out. porti-o 2 and..13
redpectively athe tY‘f@ End’aof° b‘g% %dbﬁgét?’Sﬁsegoé aﬁ& ijdustra=
respectively. tedXSirFltgweFi@uﬁmms the bent-out portion 12, 13 of each

gui de element 10, 11 Cl S o t-OVar Si 0 :
and 11 respectlvely, ‘?jhg ‘a rfar\r,égivﬁ%;ﬁb c?f p‘#o 4 df%ebq\v\een ese“tJe

.gui de el enents q!mtl’lell‘l soeer abth%heﬂié‘yht hefe &St - (ﬁﬂlqﬂ?ﬁtﬂmtm VESSEl

‘the guide el erﬂwts die UodD%A edroPRASI t en08R1SROLHET - tHde sdm%n th
' sections 10a, a:6 rojectin war-ds - out of t he 30I erin bath of
. the guide el erre‘fﬁ%s nd 8811 e s%&t ﬂﬂ.ﬂ"ll é&\‘rebe Redthichark . PATGM

‘ one another resfl i g | mov.&mi'xg fias" ot silpuspeaced aae ﬂwh bmtmmtedld

o0y LY ol theS PR N LD, 108l TLe S3REL Bliges ) W

regi on of the Peve derin bat nount i

. respectivel y, formed chbyt hetWOgulr@és-sllanertht guictle sayemﬁetgm 340 eleadentld

10 and 11, gpficHelgbe q@cat@&a%sﬂt@ bhe bhABGherside o diftance

opposite wal I s. 4a of the solderin bath vessel 4. | nst ead of a _singl

mounting 18 or %A ¥dety | 8Ly cqrgec Lr tguioRe anaflirs ato thetr dpwe

-respectively, ertd. | & ai§%mﬁ)|ﬁpédidlr1®/|ﬂiﬁmf migeﬁ@w WUiITHe dEer1ipko

and 11 respect eci al asten d t,0 the
“vessel wall 4a é nSHhaEﬁgs& exX 5" regﬁF?acﬁe%l req % The é&é sieve
“at such a hei gpiathat‘i mﬁertrtdtesplldprisg—aathavestsaﬂdsﬁ Rhd ;tﬂeej;pcqoraﬁw

a little aboyge tIReP! §elor 'qu' sofgerifi Wit | N¥neS¢Ralthacta dlfue

guides - 9 in these nounti % can be checked at any -time. Locat ed
above the gui dédemerts tfp SBTe02ACBs PZIPVjéSrﬁP with g mn%&%ncpm&/je‘?

t he entlre Wi geh and ti® respectively at the end of their upper end:
section loa and lla respectively. . As Figure 1 shows,
"the bent-out portion 12, 1:_3 ‘of each guide element 10, .
11 projects towards the opposite guide element 10 and
11 respectively, so that a narrowing 14 of the gap 15
- between these two .guide elétnents 10. 11 is established
by these. bent—out portions 12, 13 of the guide elements
. 10, 11 located opposite one. ancother. _ _

The ' upper end' sections 10a, 11-a, projecting
upwards ‘out of the soldering bath 7, of the guide elements -
'10 and 11 respectively can be spread apart from one

another resiliently and, for this purpose, are each
,'-supported on a 'fixedlv held s"unporting spring 16 or
17 respectively.  In the region of the level S of the
.'solde,ring ' b'_ath_,' mountings 18 and . 19 - respectively, in
which the guides 9, that is t'o" say . the guide elements :
10 and .11, are held, are attached to the inner side
"of the . opposite walls 4a of the ' soldering-bath vessel_
i _4. - Instead of a single mounting 18 or 19 respectively

""f'or the 'guide elements 10 and 11 respectively, it is'__'

also possible to provide for each guide element 10 and

11 ‘respectively ‘a special mounting which' is fastened
to the vessel wall 4a. The- mountings 18, 19 are attached




ring-bath vessel 4 .and which establish .bet ween them “a gap 22°
ed with the -narrowing 14. As is described in'nore detail, for »~
le, in German O fen- Iegungssch ift 2,411,854, .these blast'-nozzl®&d s

bl ast noxzihe 2A1181 4ar et t sachsewi heiightl athaty owhes 82 p&ﬂrp whi ch
~extend f bl r of , . t | g- h vessel
-4 and- |r|.1{se eg ese%x\églgsssﬁggl’der%bg él}%s%ytthe ﬂfettﬁ? %;ﬁ[d\}é %\te

~* captur ecﬁ°1delLodiﬁV@d- Sn e&§6h thatt h@?r(ﬁﬁﬁféf@ of33the agwm g@ar ( not

_shown) bivh n%'&%eOf m%hﬁhngs hes EXQQSScarﬁobéerchéékedi' %Qhaérﬁbed tilnﬁt erally
fromthe |nst Iatr \P %grabl cotrnuousvﬁ fore o
solidifies. ?‘% gt & btﬁ% n°§’rze'eﬁ/\o gui de

menber s 28 aamli 241\/\hmmlichunepaeadl ed:veto three andtilver whdth Wt cltheal so

extend ifleridiength vedle) (N8 SUfler| LAl NeLeaatisg AibaRE ol (0

t he bla nozz ese gul de ne
suppor t them a5 gaRd 2%6 alrj&ﬁ%’ctwrehy, th%n NARRAViNG t 14gui deAs dilscs 27

gnd 28 deemqgﬁu/etu aiire adét&lﬂggefoaxfrgﬁhﬁﬁﬁte@no.%rhe(;ehiﬁﬁﬁ me@r-glhl y i
| gure . e n e en ou Il1en e ui de
rre?rbers%ﬁ nﬁsgg‘tg"ggl %"‘éﬁwég“' se ¢ R IRRE- o??ﬁ‘i% 25 Wm et sg :

al i gned aset leonine caeidf rtoeaShon-ahe souscely cover 2 and vvr t h the gap . 22

between the bl ag E,rrgg%élhﬁz al%él Ao prér{ét ed’wocrgjc_g%t: 3Q whi ch is .'

held by a gripper only” diagranmati ca IS represented by
dot - and-2dasiare; n&yo Tﬁéminﬁﬂecubﬂl‘ obmlasl’rl%n 34 ?t?ne whijohi exteadyi ce

- descri begrelrarap1f0l boes: The dHtfredwidithCubt m@rdsol?&rﬂrga-m% at the
outset in. known gr.ipper 31 - i troduced - .into the -
- devi ce VEFSSdgh? taH@NagPr f"f"t};&" t}"ﬁ T’?éce%u§9hrae€oﬁm°2'eéind }Sa§§‘§s through
bet ween Jelte oo lgutdeammirsrscaptured. Located in each of the
- troughs 32, 33 is a worm gear (not shown) by means of
- which the excess solder is - discharged laterally from
the' installation, . preferably' 'cOnti_nuously,' before it .
solidifies. ' | o ’ |
“Above the two blast nozzles 20, 21 there are
two guide members 23 and 24 which run parallel to one
another and which also extend over the width of the
soldering—bath vessel 4 and parallel to the blast nozzles
20, 21. Each of these guide _m_embers 23, 24 has a support
bar 25 and 26 respectively, .'on' which sit guide discs
a 27 and 28 respectively at a distance ‘from one another
(see especially Figure 2). - The guide discs 27, 28 can
be bent out 'resi_lie_ntly'. 'The guide r_r_le_mbers 23, 24 establish '
between them a throug'h-o'rifice 29 which is al’igned with
the orifice 3 in the housing cover 2 and with the gap'
22 between the blast nozzles 20, 21. _ :
_ A printed circuit board 30 which is held by
- a gripper 31 indicated only diagrammatically is represented
by dot-and-dash lines. _ :
The mode of operation of' the t_inning device
- described is as follows: ' '
| ' The printed circuit board 30 . grasped at the
ou'tset_ in a known way by the gripper 31 is introduced

21 are connected to a hot-air Solirce.. Arranged parallel to the tvvo_:_-



23" and -24. -+ The function of these guide nenbers 23, 24 is to
‘guirde curved printed circuit boards 30, without danage to these, betwe
theiblast. nozzles 20, 21  to the guides 0O. Subsequentlty, the '
printed circuit ‘board. 30 passes through the narromnng 14 between the
opposi ng guide elenments 10, 11 into the® gap 15 between these guide

~elements’ 10, {dto tHe&e déMidieh thiroughi Sthearsmyfig: 14 |$nsomamatousing
.greater than the thi céness of. the prbﬁtoe ci.rcuit - bo that

the latter is cORptet G | RpSSFE FRFOR thﬁea"ewcf%tﬁ?ﬁt E’SnFX b&‘(ﬂ?@ﬁ
_the bent- out’  drtamdhs. 24L-2 Theof fuhetgondeof eltivemet sguideamentiersh@3,;

upper end sectigns 1108 éhi‘dﬁf ool et A TEB fod D 8BAradl o0 C AIERAAC .

apart . from one_ anot her 31 and sequent ﬁ .as _a result of .
_their natural efam28eite arﬂ?e(ﬁe-una’értwﬁﬁé aE'P?orF’l%ﬁt t ReZ&3ESor 89ng Fhritys
_%6 37 SDrlngtrb@glgmﬁgwd s Bpto t%\msequergﬂml pnéltpxqrhted\/\hemrcaﬂtvextard
Dhas per it nod nEaeRe oHifovah RE° HERFoti 4% Tadfrd RnEh oL,
boards bei ng dogwidel Blementzui d9,el ddeninteo, the. Qalper15| tbetween pddwst
through the nacidu henhtd "Q0,Prialed  EheCUMiatROMGE s parﬁag%wi'r{g o

the. gap 15 be el ément's 10 I ch i s consi derabl

larger than t¥b Fhl%‘?ﬂ?éﬁ"sat ofreaken, thepd the cthickpess 96. the rP’tiH'E’ed
~ sol dering bath giselLier boardpdo £dsoo thgt priift eghei rmﬁezbomsd ddhpletely

k n . Sincg,. I d h d

Fegion o the St pth FB Rl A BRI 5PRTaRs R ERen, rBe, Bent-
gui des 9 essenbuil Iportﬂons hal2 ceaBr eoDf thiee guidlerleigmtwtds vle@sednddf 11,
‘These guides 9 g‘é né’é]?rp o) sk ec{:i‘&‘n? PQR3l,bi | i%y the ﬂfé ”L&Qments

circuit board n con hthe wa dering--bath
vessel . 4. As 10 gené 1.1.1 SHeRRs, P!‘Fﬁ§e§wﬂbabterﬂmﬂs P@eanGHQY:heBn\Féfr géhe

towards the bot pée® %ﬂeﬁ’i&ts@!ﬁsé\&\h@rbtlﬁbeasgépreéﬁlbeb!'/e%ﬂei'&'hﬁ%ﬁural
‘guide elenents S corr | arrower h|s nmeasur,
contrlbut es addFﬁPBﬁé’tF%y 2F f ¥R ‘8 q’f r#/%%°rbf° € PR rting
springs 16, 17, "spring back again into their original
position. When curved boards are introduced, the end
 sections 10a, 1la can also spread open, thus permitting
- the 'introduction of even curved boai'ds, without these
- boards being damaged by the guide elements 10, 11.
After it has passed through the narrowing 14,
the printed ¢ircuit board 30 passes into -the gep 15
‘between the guide elements 10, 11, which is considerably'
'larger than the thickness of the printed circuit ‘board
30. In the soldering bath 7 solder is applied to the
printed circuit board 30 in a known way. .
' - Since, as already mentioned, the guides 9 extend'
into the region of the s1eve plate 5, even curved boards
are held by these guides 9 essentially in the centre
. of the soldering-bath vessel 4. These guides 9 therefore
prevent the poss'ibi'l'ity' of tne printed circuit board
30 coming in contact wit:h. the wall 4_9._ of the soldering-
bath vessel 4. As Figure 1 shows, the guide elements -
: _io and 11 converge towards the-_bo_t'tom', as a result of
“which the gap 15 between these guide elements - 10, 11
becomes correspondingly_ n_arrower. This measure contributes
additionally to perfect p'o'sitioning',_ of even curved
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7

9 Nrinted circuit boards 30 in the niddle of the sol deri ng- bath vessel 4.
@- the tinning process has ended, the printed circuit board 30 is dra K

again fromthe sol dering bath7|naknovvn way. Durln,gthlstlme i te-
moved through the narrowing 14, @nd between 'the bl ast nozzles 20 and -
21.. During this novenent the printed circuit ‘board 30 is subjected on
both ‘si le!’ifc} e?%r?)‘*FlhoP°§F?sf Pevmiﬁ’g thritmifdifeoh AE RAASFINET and 21.
By neanss£fh vdEsea 4. ets : hot- .air, excess. solder is renoved, and -

0 e St 18 L BN e Brah o il o ¢

O fenl eguﬂgexsi:hrlb‘dardz aal i%4daawnad;utreagachnedfrom Afther sédlderimpval of

excess sg£ f pél %%%C'&ﬁ't bl?fi‘z(ijn O ouii‘gfist hrﬁodjﬁ' ce via

t _
t he througﬁ orifice. e ousl orlf ares of. the
gw de el mw 10che 1 nagFPwWwRNgr elbr e%’%t bgkweenh t:l'iQie§16\5tt heo%%1 98 ed

?l rcui't ztmar&ui%O =21and ;M)hﬁih%[ Q:rQ.sSt hb%b@ﬂt‘reﬁpﬁcblz?iﬁgﬁdatcfr&hﬁt ]ance .
rom one_ano oyer ri i rcyi 0 orm.a
row in 2% a?@ ¥§v§ (5£ }?tc'ghp ?%r dJ TS ngt ?‘ﬁ j(')’(juar antee
suf f.i ci eflowing daute afid thmsbﬂ.aehl mpzzles ha0t amdn2ilnuouBy meedresi cal
contact Het vgalsd heggid ntogsd HtUll 006G 0eando} frOUL e FLESRIG S 10, 11

bei ng. neCéssary. As ‘nent i oned the narrow ng’ 14
sonewhat 2w ea$@tdeRanlBheC ﬁ?&%ﬂ\esgrm the ﬁhmpeb-h@l?%uuin behg d 30

EO tthat ri:@ﬁe[di ré!lzflbzuﬂihe bd]#"ddetao‘%| eggnt &Ee.hleesci-ibedt ek |&eté’i§a>’30t hei r
ent - ortions not res n e prin I rc
Si nce up é‘ram?r}(?’secf?o (if_L L"(fg‘tg:l ngh%)sp'lgg 11 can

- be bent mlnt-eadysl mmeattibned. the&ﬁtendthssctrenmyall Oa:)‘.‘ elxt® sscasol der,

def I ect e&x%ebﬁigtﬁé' 'd’irdet t@é’arcl?r ?Qt ePs ‘Ehk%ﬂ' toutpoé‘i‘d (ﬁ% “§evi&es

agal nst ent - out circurt board

30 is gW¥Rd %ctqvwlﬁ?é‘iéﬁ@ehaﬁa a%‘ﬁd the stamemﬁaﬁace dhmage
caused by the guiglea 9résuptewvant tle gufes elleméntguises 19 wifed no

firm ”eczt‘ea_”b‘%ae'sente%ét% oth s:c.)des of the printed circuit “board
' 30. and which are distributed respectively at a distance

from one another over the width of the printed circuit
board 30 to form a row in each case, s_everai guide points
are formed, 'a_nd these guarantee __sufficient guidance
and positioning, without continuous mechanical contaclt_
between the printed circuit board 30 and the guide elements
10, 11 being necessary.' As already 'mentioned, 'the width
of the narrowing 14 is somewhat greater than the thickness
of the printed circuit board 30, so that, as a rule,
the guide elements 10, 11, that is to say their bent-
out portions 12, 13, do not rest on the printed circuit
bo,ard' 30. 'Sin_ce the upper end sections. 10a, l_la_of _th_e
guide elements 10, 11 can be bent out resiliently, the_se'.
end sections 10a.'_11a can be deflected e_las't-i'cally',
if the 'print'e_dl circuit board 30 -strikes against these
bent-out portions 12, 13. The printed _ci_rcluit' ‘board
30 is 'guided exactly on the one hand, and, on the other
hand, damage - caused by the guides 9 is prevented since
these guides Qe offer no firm mechanical resistance to
the printed circuit board 30, T

Underneath the _narrow_ing 14, the distance between




the prlnted ci-rcuit board 30. Underneath the narromnng 14, the distance <Z%fﬂ

:betmeen -10 the opposing guide elenents 11 becones greater
Thbs nmeans .that underneath this narrown 14 there is normally no
contact bet ween the printed circuit. board Bolgnd t he gui de el ements 10,

L 11.(™- The prlntﬁﬁeCIGEFbklhpar ulaQ i enidiyef 010, fneel xsec@ﬁféessiéﬂeateqn'
aII” side§+n the

derin ath 7 and is r covered, b g |des:

9. On renoving TMS pAeEREUI a‘?h"bfrl nPBaeEPPt"}GRt W&@Hﬁj FPRRTPHLNE Hhe e
s?)l deri ng- bat h yesselrmaluke ntppebneadtsmzetnm | €ae p]ri'ialtm‘d tberguiﬁe board
el enents 10, - 17 parti ¢ ri dvant ageous e '
stabilising el ¢ nt@%tgﬁ p%%ve%t el% e¥1t§r| n édgﬁm r cul. éo géd circuit
being caused tkoandbr3®e i$y’tn¢R§fw%§ran§¢1YJeﬁQﬁeﬁﬁkhﬁettﬂﬂ \R%%l(ﬁ%QQF

jstaggered blasiy %'%1&@1@%%& 7Wahah 1Y HAMORS wavkdedOlbipr Whee
icause the printed circui-t- board, which in this phase in -particular:-

iis especially guidrstPve, to strlke agai nst parts of the device involved
‘and thereby to suffer oflarRg@vinko thehimuetidulear desiingdd seéabilisatborrd

e DA U BroRe R sSL bR e BRER it ' PREGSSIPY Sl ddiions
ig?_ azsmhbl e i nt0ahe lilmt eq:ﬁ shacguiziz wleamants htOt wd 1blast, nbazlae paokigur
ich are s at ve Og h
| PARYY urﬁg%%ge' ﬁxﬁhﬁ&&- ad %iii%fiaféleéleé&xa@nté Snich

ivertical dlrectlon upper end . sect] ohs

ithe . guide eIeﬂ%ﬁY%ﬁtlothellﬂ£¥§q§§un?¥kﬁ¥$Fsob8§r90 g&omesitging  Gansef
idirection at rigét. ﬁﬂﬂrﬁetcbi het e oa@hrﬁa@srofjétw prrmedtmrmﬁtmns-

bei ng passed through whi | st r|n d | t
stabilised by 8 % gre ﬂeanéasgdaﬁﬁgglqﬁeca e %@ or it ct‘fcweﬁ:i&?s

board striking wmldup@elneemdssecnam Thve, plramtfedt heigguda ebeaeduts wigich
11 1s avoided. Fynaghys tggagede oaraﬁ e Sepdpth 1Pt A SRV

of 'the particu ar pri-n CIrCUIt renoved
o to strike against parts of the dev1ce involved and thereby

 to suffer damage. To achieve the deSired stabilisation
S: L of the particular printed circuit board when it is being
removed the upper ‘end _sections 10a, 1ia of the guide
elements 10, 11 extend as far as possible into the inter—
. space 22 between the two blast nozzles 20 and 21 which
are somewhat staggered relative to one another in . the
k vertical direction. Furthermore, the upper end sections
10a, 11a of the guide: elements 10, 11 are constructed
so as to be resilient in the direction. at right angles
to the broad faces of the printed circuit boards being 3
paSsed,'through, so that whilst each printed circuit
board is stabilised by these 'means,. damage because of 3
the printed circuit board striking the. ‘upper end sectionS'
10a, 11a of the guide elements 10, 11 is avoided. Finally,
in order to achieve the 'desired stabilisation of the
. particular printedv circuit board. to be removed from
" the. soldering'.bath; the width of the gap 14 between
‘the. upper end sections 10a; 111a of the guide elements
P ' L | 10}_ 11 or the bent-out portions 12, 13 provided. there o
: ' is appropriately chosen and set. o o '
Since - the guides 9 act on the front and rear
sides of the printed 'circuit_ board 30 and since the
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soldering bath, the wdth of the gap 14 between the. upper

~-sections 10a, 1lla of the guide elenents 10, 11 or the bent-oute,

ions. 12, 13 provided there is appropriately chosen and set ‘Since. Xt =

_ guides 9 act on the front- amnd- rear sides of the ‘printed
circuit. board 30 . and 'since the printed circuit board 30

consequenthtegoeslr@gqt n%%%rho 02 Sdth eﬁﬂly'téoéﬁfgh@@ néégre is
no |onger = a reci se | ateral ggltlonjng, g Erlnted circuit
'pr

boards 80 B? dg‘f‘?'g?%nta wi tths TR RS » BESedt i Fout °28adj AY nent of
t he gui drsed hnnngpnecESsaapteral gpanessi bajomioigt, annupmnnt&micirtmuttlnnlng

devi ce dgggrhbecigaye | Buvacians PLaensAs nd! (AR, %eS'gehéaem t hat

- shown. t he” possi few aT 6 nent i oned _
- bel ow. Th® aﬂdvﬁt@¢nﬁr@¢gﬁﬂﬁtﬁﬂ%ﬁﬁ§1&lh?ﬂ@shﬂeGG§S§6Vblons 12, 13, that is

to say the w dt hggef gdsv@s naﬁrmutg s4yifgh tRet degecinnla»sgvaawﬂ@e the.
force which is .exerte

supportlng rings 16,.17 Qn he upper end
sectlonsdiﬁﬁribiﬁacan’ T vaggﬂ Ufe P v%% J%ﬁ&ﬁﬁﬂé; & ﬁe use
of suppﬂrbmngthaprlstgwn.m Qf7 viilteh @iosfsdibdet aprtemgathueacfermstlcs

If the j feg f@@darQQEédéiﬁhed(Q%Iowlla of the. guide elenents 10, 11 have

t he. neceSsa y resilient. l.j_l’ﬁ_pertles : is possible to do wthout the
supporting spri nfge 1Uidil? e’-‘rhet:egﬁalWE‘?’?%nﬁlﬂanbeét'%‘éaBQétl?’h% gui de

el ements;210,13 11tha'te 14 043! eSaPPRIE R1Q8R VP! hAe iMhm@Wingngaconnected

t 0 one. anot her : C|aII vant ageou desi obtaln d both
in terns®3P n‘&?\uf&é ¥(a€g ogﬁﬁpef%??%n "&ﬁtfhmariﬁt ehix® ﬁ
i S. alsobypmnelMunpodtmnauanriugﬂ lag)lﬁxnnmﬁnetumpenpgnélagctgumde

elenents ;0, 174k éﬁe L adyiéggglr Fbgln r%ﬁég%c"] u§% ernDre

t he QU|de elenents .- fset lateral e guide
el enent suse, oo Smmrﬁiﬁssesgaiﬂsselkﬁmntlg with ﬁP-frﬁﬁf‘elnGng%PPimé
direct | yehQPROEs S £501s A0t N ithe’ eupRely Ofenihe sebkabAg Chosy tapgard 30.
of the guide ‘elements 10, 11 have the necessary re51lient
properties; it is possible to do without the supporting
springs 16, 17 under certain circumstances. o
 Because the guide elements 10, 11 are located
opposite one another in pairs and connected to one another, -

an especially' adventageous' design 1is obtained both' in
terms of manufacture and in terms of operation and mainten-

‘ance. It 1is. also possible, however, not to connect
the opp031ng guide _elements 10, 11 to one another at
‘their . lower end. Furthermore, the guide elements 10

can be offset lateraily in relation to the'guide elements

11, so that these guide elements 10, 11 no ‘longer 1lie

directly opposite one another in respect of the printed
. eircuit board 30
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-12- CLAIMS 1t Device for applying solder to printed crrcurt boards
"the device .conprising a sol der-bat h vessel hawing—arm —open upper’

; fOP‘ receiving a printed circuit board noved dg vesse
and 5 gui de. neans. for - gui ding the printed ci. r % ““rrMMi “ﬁ vessel
*the guide neans conprising downwardly exten 5n asranged -

i two. .generally parallel spaced rows mrthrgpthe vessel .the rods- berng

,spaced within the rows, whereby- a printed rcuit board can be ‘10
. cl osely, but Iooggygggpcerved over its entire width between the rows with

.each row gui di'ng ;a respeﬁéryge eéii?&grggggegrQﬁyrérgﬁggg citBaigui de

| nreans bei'ng mountéd in the vesse to 1 npede contact of solder in
i the vessel with theardfgestde tﬁévhiaﬁnt‘é@"&%lsm%r e uitolieRPath  vesseilce

; gc?nor di Rg tg a aluagll,,nér\hahel apéhe dpp‘éﬂn@md)etﬁm%n rdeeivdiy Ofa rpgdnted
i di m ni shes omnmar c alm- | L 2 h
irod in -each “yq"§ b?%%t e%cci 888??’3’39%&&5‘% et8 e °! 2a8RC

! correspondi ng ro@unddrneandufonrguldan(#hBep{mmte@fcnoqglt4b°arge¢hG@
-according to d aigge3, ﬁggt e Rddes s.raa@.%ct ‘:‘c‘on@tn'stz.% mnaaédtla

.said corresponding ro e respe trve alr. vice acgQrqin
‘to Claim3 or 4, ewtendingaaedsod arFanged,pid éﬁ'd’ p&ﬁ"ie&'ﬁ i cl?ar"??"(i °

‘resiliently biaseaghdcur ows hﬁxﬁﬁﬂﬁr t@i&j Pedde DN ehes atoli Obé £aPOBpaceds od

in the respective ordrn I e per |
end 30 - secti orri&%’é’acfﬁ"er d"(?wr Ybf é’%ﬁ“%&%?&?"%‘ﬂ%a% ctalﬁ be?
_ 10 closely, but loosely received over its entire wxdth _
' between the rows with each row guiding a respect:.ve

face of the prlnted c1rcu1t board, the 'guide“ means
'bezng mounted in the vessel so-as not to lmpede contact
of solder in. the vessel w1th the edges of the prznted _
15 czrcuxt board _ :
' 2. Device accordxng to CIazm 1, whereln the dlstance
" between the rows of rods d1m1nzshes downwardly.
3. Devxce accordlng to Claim 1 or 2, wherein each rod'
~ in . each . row is located d1rect1y opposite a
20 correspondlogfrod in the other row, to form a pair of
" rods. - - o
4, Devzce accordlng to c1a1m 3, wherein each rod is
connected at 1ts lower end to saxd correspondlng rod in
o - the respectlve palr. '
25 ‘5. Device accordlng to c1a1m 3 or 4, wherein each rod
" has an upper énd portion which - ‘is resiliently biased -
"towards the upper end portxon of sa1d correspondlng rod
in the respective pa1r._ . '
6. Dev1ce according to c1a1m 5, wherein the upper end
30 -"sectlon of each rod is blased by sprlnq means.

35



J 7. Devi ce accordlng to any preceding cLa+n+—Mhe+erﬁ—the—Upper end . .

/ions of the rods in each palr define a narromﬁn tance —~

ween the two rows of rods. 5 ° 8. 'Devi ce ‘“ m Elml«_ M .
wherein the narrowing is forned by the upper e ch pair of
rods bei ng bent towards each other.. 9.° Device accordlng to any preceding

claim wherein the rods are supporbdw-by mountings located in the 10

pgon o Are “E"wﬁ%e 5“%2.*%% 40 anPrptaepassy” el 0 kA e N0
m conpr,i s
?o?h1ng gp %&kﬁF %a%%ab@e oFodfeipr eachd paiirc dafimeards. 15

11. Devi @ narr:odmg of Giive rfdi@tahaev\/fbéﬁwéﬁphtﬂé“ dudTEFBEE Ras a number
of disc-s gui des mounted on a rod-shaped. carrier and axially spaced

from one anot her, each carrier. extending parallel to the rows of rods. 12.
Devi e -acdor di rﬂf‘tmedagqqrmm thl Cladw 17y wherGn tlfqomd-dwlm@t nozz_l e

arr angemer}_tss f@fmé&”By' Ehe XG érsglnﬁerpoftf’ st @E éHéH““ﬁ’Qu gCul t
boar ds t ui de ers elng |'ocat e ov Si*ast - nozzl e
arrangeneﬁé? %% ache aftiede nenbers being allgned with the

space bet ®een mhwﬂ@eﬁﬁcomidimQZEo any IPEEES®INg - cidim, DWHéﬁéﬁFCO[géng to
0ppos

Sgls{n ﬁ(z)z H(H- Z?ér‘a%g:an%nt g"'g?ggﬁ?gw%dme‘Ptﬁé‘ﬁé\/V\ﬂa"%ﬁ%éssl%d%r from
t helO prlﬁﬁsﬁon ofr thet soldear bath lewedri si ng 30 sem -circul ar troughs
for receivigng b@%x@éﬁ%ﬁ%e&ﬁhﬁ@rt@nQnBDP%eggﬁ ﬁg %&alﬁggohgg ?ﬁgSO|der I n

its nolten state. 14. Device yi ng circuit

boards, “¥SHOPRASLAG Fuides membars °°4ﬁ§ﬁx§§ﬁ%ﬁ saidhreds and

forming a gap therebetween for passage of the prznted
_ circuit boards. ' ' _ _
15 1l. Device according to Claim 10, in'which each gulde_
member has a number of disc-shaped quldes mounted .on a
rod-shaped carrier and . axxally spaced from one another,
each carrier extend;ng parallel to the rows of rods.
12, Device accord:.ng to Claim 10 or 11, hav1ng two
| 20 spaced blast-nozzle arrangements for removing excess
- solder from the prxnted circuit boards, the guide
members being located above the blast-nozzle.
. arrangements, and the gap between the guide members
be1ng allgned with the space between the blast-nozzle
25 arrangements., _ T
13. Device according to Claim 12, or any one Of'CIaims
1 to 11, in which two opposing blast-nozzle
'arrangements are provided for removing excess solder
_ from ° the printed c1rou1t boards, ‘comprising
30 semi-circular troughs for receiving the excess solder
and -work gears for removing'the solder_in its molten
state. _ o ' :
1l4. Device for -applying solder to prxnted c1rcu1t
: - boards, substantially as herein descrlbed with
35



-14 reference to the accorrpanyl ng draw ngs. 15. Wpl yi ng -
¥sol. der to a printed circuit board, said process conpri si ni!m cal |y

.d@.\_/yflvvardly introducing a printed circuit board i m“ bath.-_.
. vessel containing ‘a solder bath in a devi CE\‘ o*any one

,of aims 1 to 14, .thereby applying sol der to <ai prlnted ciruit board,
-and’ then vertically upvvardl y withdraw ng sai igd printed cirrcuit board from
- sai d sol der ‘bath"through ‘'sai d open upper er](? qof. said sol der bath

;cont ai ner: the b&aieuRAGe tondde é&"@é‘ﬁﬁ@é’ﬁ“ﬁhér%nﬂém of rods and .
! wi'thdrawn from basyeem spmdd:esrsoct&r awlqumyersbuaahrl Yo dopriatdd aigcuipward

IOt oS SR, O, B bl e ARLEP fepURRSS,
- edges t hereof . 1antrnqylccmssaa@ro-qug carqlatmbmr%ubgt-antﬁm | podder
. herein descrsbed pAth) %E@&QnCéoheaiﬂfneccewaéw BN NG 20 davile35

: according to .any one of Claims 1 to 14, thereby

_ 'applylng solder to said pr:_.nted- ciruit board, and then
vertically upwardly withdrawing said printed circuit

o ‘board from said solder bath through said open upper end
-10 of said solder bath conta;ner, the board being mserted

' between the two rows of rods and withdrawn from between
said rods, said vertically downward and upward
movements being guided by said rods by loose contact

o '_ with only opposite sides of said printed circuit board |
15 and without contact with lateral edges thereof.

' 16. a process according to Claim 15, substantially as

"herein described with reference to the accompanymg
~drawings. '
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