SOLDER LEVELLER The Field of the Invention The present invention relates to
.a solder leveller. 5 The Background of the Invention A sold | ev, Iégféi
apparatus for tinning exposed netal - normally copper - gi

boards, and simlar elenents - particularly for supportlng electronlc
conponents - hereinafter referred to sinply as "boards", 10 wth sol der
preparatory to connection of conponens thereto. Gbnerally a sold@r

| evel | er conprises a bath of molten solder into which a board is |'owered
vertically for tinning with solder and nmeans for |evelling sol der deposited
on the board as it is withdrawn fromthe bath. Such a leveller is 15 the
subject of British Patent No. 2151528 and equi valent U. S. Patent No.
4,599,966, both in the name of the_pr nt _applicant. Such conventional

sol der levellers operate on a one-§BﬂEEEjgﬁ§éi , inserting boards into a
deep, narrow solder 20 bath one-at-a-tinme fromabove. This is an

essenti al | ypipd g% R 8C58Sthd! tHOHAR ibpe speed of withdrawal from the sol der
is-relativ f travel of boards along ( conveyors:
t hrough pre- an sPregesst kpNensigge FelatemdAAvatdennevel her.

| evel | ess. Acﬁeaam PbuAdVeEt thal TaGkeintdotd solder leveller is that the
| ower part o e _sold fao er. than the ypper
part. This can r%sﬁ?fd?ﬁ iﬁ?ﬁgiﬁﬁn’ﬁf ARPAT etlz‘éir {Qﬁ)pte BRI S¥RPAREAl i C

conpound | metabn-therhaldy gappero-worcpriintesd dcrciitibeardsp and
sat'sfactorswlfﬂd@ieﬁgmeenensamcmsfh Oltﬂ(yer_ fing e} £E6AYEC

board to "age" nore rapi d * gravatln
| nt er met al ISY"RPSBERIS hekedp
t¥pe. 10Thavi teh tesl der ppréparhadicy nbola:odxw”aﬁucmam dBNifoNé S tRereto.

forhation‘egﬂé%ifﬁyan§g18épeigsgi§§rséompriées a bath of molten
solder into which a board is lowered vertically for tinning
with solder and means for levelling solder deposited on the
board as it is withdrawn from the bath. Such a leveller is

15 the subject of British Patent No. 2151528 and equivalent
U.S. Patent No. 4,599,966, both in the name of the present
applicant. .

Such conventional -solder levellers operate on a one-at-

a=-time basis, inserting boards into a deép, narrow solder

20 bath one~at-a-time from above. This is an essentially slow
process,. although the speed of withdrawal from the solder is
relatively high in terms of speed of travel of boards along (M
conveyors through pre- and post- treatment stages, up-and
down-stream of the leveller. A feature of a vertical acting

25 solder leveller is that the lower part of the board remains
in the solder for longer than the upper part. This can
result in formation of a thicker copper/tin intemmetallic
compound layer on the lower part to which it can.be difficult
to satisfactorily solder components. Such a thicker layer

30 can cause a board to "age" more rapidly, aggravating solder-

S
&

ability problems,
) Intermetallic compounds can be both of the.CuGSn5 type
-and of the Cu3Sn type. The latter is particularly prob=-
lematic and more prone to formation where the board experiences
35
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“-2- longer dwell -tinmes in hotter solder. Equi pment for continuous sol dering
treatnmeént is known in various fornms, in particular for soldering conponents
;to'pre-tinned boards. "Drag soldering" involves the dragging 5 of a board
w th its conponents across the surface of a bath of nolten solder, see for
instance U.S. Patent Specification No._4 284,225 (EMP Ag). "Wave Sol dering"
i nvol vesz.passing a board across the top of a wave created in a bath of '
nol ten §etder, see for instance British Patent Specification No. 10
2,117,690A. (Zevatron GrbH). Both drag and wave sol dering have been adapted

for continuoggngeigwel 1VtimeF i hottads fdaaid N No. 4, 277,518 (Gyrex
Corp.) describesS the.use qf conti.nuous conveyor, forced do intog nolten-
sol Sea by a fi xed":ﬁb‘ﬁ'é’f“ed‘g:d %(f GenFimabs, &g ef’ﬁ’r'b‘lug"rf??@“%\l\'grr oe? Ok%"é“

board tends im Wasdiousp fagms)stin pamdowhar fdr doldesiayg feompowents to
engagenent - of, .t.h q@;ad ] z he dah r | on
i sgl |gm ted b r%(;?g'glt I'a bglalt.épapstége %ﬁgﬁk%ee%oif?ﬁgﬁ#‘{%% %\%P%ﬁﬁ%
U.S. Pateht Sfed boaxrd witlp its myenents agress\Bhesurface obvenkath of

a board throgghmd1teniaol e, Wed Mr SHHUNYE!d 5 Orpd Cert SHER; B16d €£6n Of
t he "boar d. Sﬁsed of _operation is limted bélst&l avail abl e for heat

r .
transfer frolPrhé '§8I4d§r265t JEMPe Agdar . WAY leging ) inYohyes RASS T
i nventi on i sbbargdr acirdssarthentropy eaf solwiare lcredtel impaibethfobHesbteng

fast enough { fegtiVv Al fayds | le to
heat the boa%gidglfrdklg{?ﬁ ?o%pgﬁpﬂﬁkégar&rﬁ%lgﬁ#%ﬁ S offfé]%tv\%ﬁt’ ihe in
the bat hlfo #i Aildic $80Ahe (Zeviaditiash GiHR 30 internetal i c conmpound | ayer.

ﬁggt heL 0\% _eCL of gbmdhwtdxfaaldas’é %dq?a&}ﬂ?m dede h AP €&d | £i5F udi ng
expggedyeop;)'gpngﬁ“?’??&sb%’{i&%'vv)étl{]'%g't %Pfts%?%l ?et"i% féféfé,ﬁr@%h‘é‘?,' %ﬂ?eﬁ's of
t he i nventi ofGyzeixoCporpii)ddescyilbir the use of a continuous conveyor
' forced down into molten solder by a fixed upper bed to drag
15 a board through the solder. The board tends to float up
~ against the cohveyor which causes frictional engagement of
the board with the conveyor. The speed of forward operation
is limited by potential slippage between the board and the
- conveyor. . |
20 U.S. Patent Specification No. 4,465,014 (Siemens Ag)
~ describes movement of a board through a solder wave so that
solder wells on to the top surface of the board. Speed of
operation is limited by time available for heat transfer
N from the solder to the board. _ C
| 25 The object of the present invention is to provide an
: improved solder leveller capable of operating fast enough _
for ‘effective operation of the levelling means and yet able
| ﬁo heat the board quickly in a compact solder bath with a
short dwell time in the bath to minimize the formation of an
30 intermetallic compound layer.
Another object of the invention is to provide a solder
leveller including means by which a board is rapidly heated
- to the temperature at which exposed copper on the board is-
wetted'by solder,
- 38 Another cbject of the invention is to provide a solder



-3- leveller operating substantially horizontally to provide-even treatnent
of the entire board and in which the board is noved 5 fast enough for
successful air knife levelling. The Inventi-on According to one aspect of
the invention there is provided [err] solder |leveller having a bath for
containing nolten solder with a free surface and neans for |evelling sol der
deposited on 10 a board (B) as it |eaves the bath, the sol der |evg ker
conprising: curved-path defining rollers arranged across the bath t&®define
a curved portion of a board path through the solder |eveller; 15 at

| east two of the curved- path defining rollers conprising a pair of
super i nposed board-gripping rollers having=a8-ni p therebetween beneat h t he
free surface of the nolten sol der at which the boar d (B) is gripped for
drive; the nger Qne of-thg sai d alrgs) Qf: board-gripping rollers 20

being in use llen RPREREIPEER g&a Edaddy e izoadadlat 40 psovide myemen
sol der; meantréatmentabfonhe dntieeoboard east ionwhdicht hes Mchr@iile ovald
the boar gr e p ieng an upstream
portion g%ov£§$ éhsﬁ§ %g@SPQ$EQ1 gﬁ?e2%§g déF%%%&&Pﬁg to, ‘the.curved,
boar d- heatlﬁBEEnH_XEﬂhlﬂg portion bel ow the surface of the sol der,

i ncluding the mnécefdihg £6 Sﬂéha§§eétpéfr thk fiﬂ%d.tqrdrm'ﬂé&er q'é ‘iﬁ%\ﬂtded
whi ch the bo stream pqrtion above

the free sur ai%ig?rthg 8£ﬁﬁrgF8lPﬁealggé%lfﬁ§ ﬁE&ﬁ?lnAegoﬂmhﬁfq(§ Ther
aspect of theithvanfree shefacesapdomeded Eerrpe&euaahglswmdem’dE@a@wuydubn

35 fbt“ﬁrbégfanﬁserS?LdYEaves the bath, the solder leveller -
comprising: s
curved-path deflnlng rollers arranged across the bath to
" define a curved portion of a board path through the ‘solder
leveller; : . _
15 at least two of the curved-path defining rollers comprising

a pair of superlmposed board-grlpplng rollers hav1ng a nip
therebetween beneath the free surface of the molten solder at
which the board (B) is gripped for drive; _
the upper one of the said pair(s) of board-grioping rollers
20 be1ng in use less than half 1mmersed beneath the free surface
of the molten solder;
“means for rotational drive of at least one of. the sald
pair(s) of the board-gripping rollers;
the board path having:
25 ' ‘an upstream portion above the free surface of the
molten solder leading to, -
the curved, board-heating and tinning pOrtion_below
the surface of the solder, including the nips of the:or each
said pair of board-gripping rollers at which the board 1s
30 gripped and leading to,
' a down-stream portion above the free surface of the
solder to the levelling means. | |
" According to another aspect of the invention there is
provided A solder leveller comprising: '
35 a bath for molten solder,



. b

air knives at a.down-streamend of the bath, three pairs of board-gripping
rol l ers arranged across the bath to define a curved board path portion

bel ow a free surface of the solder in the bath, 5 one pair of qguide
rollers up-stream of the board-gripping rollers for guiding a printed
circuit board (B).-into the nip of an up-streamone of the board-gripping
rollers, two beans one extending al ong en84tde .of the bath and the other
al ong tﬁe ot her side for supporting the rollers, 10 - | ower beari ngs
fixed to the beans for journalling the |ower rollers upper bearings novable
up and down omaithemhipses diora | dewnodttegm téwd uppethdebathgs, a drive notor

o 12121 on el P MRS SRSy Gt RIS a8 7

- fromthe rdtherte defingecuiveddicard paph porthen shetewsavEresi surface

rollers. JfhaHe A e & ale B¥ee. As soon as it is heated to the
nmelting point of 5 solder, the copper contact pads etc. on the board, are
Wet ted by t he SR RALE RE (FHGR O 1ors iR EFRRM O Bcths oAt d- 9atRpHad

t hrough t hellsrds fdre diniadithg sa pihixitted i @l tguirbvaard atB) ivitd sthé itisp of
having a glj Qht_J | I } jrectio ving a slight inc-
10 |inat ?dé{n n %%Aéééjﬁ%lr&g&?fr &:’f?g?]g%ﬂgn%hbéggg eégfﬂ?ﬁ% action of the
boar d- gri ppi ng#ooheans ianeatrpdingalommens ahde abythe dathcandathie
any air putRirs dibrid ibtied el dWagsk supporting the rollers,

10 lower bearings fixed to the beams for journalling the lower
rollers
\/ upper bearings movable up and down on the beams for
journalling the upper bearings,
a drive motor for rotationally driving the upper rollers in
15 synchronism. '
20
AN 25
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hol es are positively displaced allowi ng the plating of these holes to be

tinned. 15

Havi ng been passed around the path's curve, the board

energes fromthe solder at a speed suitable-for levelling of the solder in
the levelling nmeans, preferably so called air knives. The pairs of
~board-gri ppi ng roIIers may be biased 20-fogether in a variety of manners.
Since nost materials are buoyant in nolten solder, the upper of each ,palr

- -of these rollers may be journalled in a translatlonally fixed mannerya"

whilst the lower roller is so journalled as to be free to float up agai nst
the upper rolles. béihgr getippedy, thiee boawd hds He:dd afranﬁffé&édw P8 by he

upper Ol €T  DhBRAGHRURNRL G, ool e DT MO e U ALDIAL Sp LU0 o
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embodi ment a p@hi‘eéi SgBakabh 38 itOlilseheR o Qﬂﬂé’fﬁn d It g of
ext endi ng Iongl |naII of the bath. Preferably the Iomer rollers are

Journalled
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vertical |y ancswbstantiaddyahbyisgn&adagemivil sdf ﬁlttssibétﬂﬂm aishighte
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holes are positively displaced allowxng the platlng of these
holes to be tinned. -

Hav1ng been passed around the path's curve, the* board
emerges from the solder at a speed suitable for levelling of
the solder in the levelling means, preferably so called air
knives.

The pairs of board-gripping rollers may be biased _
together in a variety of manners. Since most materials are
buoyant in molten solder, the upper of each pair of these
rollers may be journalled in a translationally fixed manner,
whilst the lower roller is so journalled as to be free to
float up against the upper roller. Alternatively, the lower \\/
roller may be fixed and the upper roller biased downwards,
either by spring force and/or by its own weighi.

The board-gripping rollers may be journalled in bearings
attached to or guided on side walls of the solder bath.
However, in the preferred embodiment a pair of separate
roller support beams is'provided extending longitudinally of
the bath., Preferably the lower rollers are journalled in
graphite bearing blocks held on the beams, whilst the upper
rollers are journalled in graphite bearings able to move
vertically on the beam, though biased down by their weight
and bias springs onto the lower rollers..

c;i



rollers to the board. Accordingly, in the preferred enbodi- nent,
board-gripping rollers have a | arge di aneter and hence thermal capacity.
Further guide rollers where provided will normally be of smaller dianeter.
In the preferred enbodi- 15 nent, guide rollers are provided both in pairs
to grip the board though I ess strongly than the main rollers and as a
single guide roller. The guide rollerg~direct the board in and out of the
bath al®ag the desired board path. The board path is curved during that
part of the board 20 path of passing bel ow the surface of the solder.
Despite printed circuit boards being rigid at roonttenperature curvature

of themto pass ng I ath is feasihle .be se at_ the tenperature
of nolten sol dergkﬁg ggggﬁ%%&gg%ma& 5 \?éﬂ? ‘%\a% ﬁ'l?vt?ecaﬁfste{?
radi us of candanofshorigoptally bar iendagemerdr mfi \idls beanjngsEivitdy izi‘fe t he

upper or | oygamgQar ﬁo%vaw,nw Qlﬂeerpiecﬁhi& @ﬂammé#m/vewe dehtrifl
preferred enbodi nen he _axes .of the per roldj re arran ed above the

surface of PRB®EOER Pe afidone is §8h B®H | ers
directl ys- nblbefrise addacewtr upel lagyds dwmguiremeraltqng rghog ibma}d @atmct

bet veen theapd! §3nRba" ¥ ¥ cBldsn PoaU AP {rkd TV AN AdLA B! der

bat h, since sol sor &on uc or 0 .‘as conpare
metal s. vm|a§na§e§&|yppegu#pld@amd bearingsded, it is 35 anticipated t hat

rotation of the poidl b¥ibPivigSeE la0Mard by6-t}{é)|ﬂd§ﬁi ﬂ? ate
circulation, However, further rcul gti.on i ref er v f

means of at :PedBPOSLANYS “ﬂ?e"l"g'\Xe arl"éﬁes % %tﬁ 5?9“ VI ng
sol der pxi apayh}hbatighlsbe foal heat &ransfefﬂhﬂudqnduuhmuneﬂnbmuxﬁé t he

Nawent i on, ﬁ Qbf o € < ;Gh@‘i'&t tti%ﬁ:%‘ifafttg'&&dbﬁtr{j‘%ﬁﬂnﬁ}%éyré@yen%m-

exanple wt erence acconpanyi ng
ment, board-gripping rollers have a’ large dxameter and hence

thermal capacity. Further guide rollers where provided will
-‘'normally be of smaller diameter. In the preferred embodi-
15 ment, guide rollers are provided both in pairs to grip the
" ‘board though less strongly than the main rollers and as a
single guide roller. The guide rollers direct the board in
and out of the bath along the desired board path.
The board path is‘curved during that part of the board
20  path of passing below the surface of the solder. Despite
printed circuit boards being rigid at room temperature,
curvature of them to pass along the board path is feasible
\_J -because at the teMperature.of molten solder the boards
" become relatively flexible and because the radius of curva-
- 25 - ture of the path is comparatively large. Either of the -
-upper or lower board-gripping rollers can be driven,
" However, in the preferred embodiment, the axes of the upper
rollers are arranged above the surface of the solder, and it
"~ is convenient to drive the upper rollers directly - with the
30 - lower rollers being driven by frictional contact between the
. pairs of rollers. ' B
Solder cxrculatlon is important in a solder bath, sxnce
solder is a poor conductor of heat, as compared with most
‘metals. Whilst a solder pump could be provided, it is
35 “ant1c1pated that rotation of the totally 1mmersed lower



Figure 1 is a side view of a sol der | evel | er according 10 to-the ]

I nvention; Figure 2 is a central cross-sectional side viewto a |arger

scale on the line Il-Il1 in Figure 3, Figure.3 is cross-sectional plan view
on the line Ill- 11l in Figure 2 fromwhich certain conponents have been 15
ommtted for the sake of clarity; FiguLg-4 is a cross-sectional end view on
the line IV- IVin Figure 3. The Preferred Enbodi nent Referring to Ehe#
drawi ngs, Figure 1 shows a leveller of 20 the invention having a soWéer
bath 1 nounted on a franme-work 2 having wheels 3 engaged on rails 4
extendi ng transversely of the solder bath. Solder levelling air knives 5
are nount ed ore}lersanay aproviddoadegnatm cnd‘culamzwpstrmnmw,e)mrrtﬂuezs

arranged for 4ya05PoL {bAY5RO; EQEaE?b?? Pweﬁﬁeaf?fo&o Wy; t| s c?afgo A least.

downstream 7 conveyor 1S arr or“tFansporting a

conveyors 6, ome P E‘r‘?aﬁ@\!ﬁraF°bﬁ§F§s p¥ipg an izpeliles £9n woving of

gntry an emgoxéefruxgggl sthgoagﬂ thgnkbmqegath 1. Thehconveyors 6,7 are
riven fr a no el ow - n- roni sm

boar d- gr i 3"3] ng roq#%rgelpa\‘g eﬁﬁgepabgg BE, 5\%3 \é)[?é" Rt 3 178 cr n

conveyor 6 arembodiment, therenbt wulluberdeed:;:xpred- byeataye f shxampdes with
|nclud|ng C'%ﬁété¥hnéé“goaéﬂePEEESEbhﬁgﬁﬁpah&% gghllst downst r eam of

t he. : f eed- out conveyor agai n not rate re post-treatnent
stations 35 Lh@|DEAWENGSo|ing and washing stations. . These pre- and -7-

post - tr eat ment StE#iéﬁ@efEeﬂsbﬁaéddeablbwpbﬁah E02QeT Tlevelldo abdordiHg.

Al so sho the upper, cover portion 8 of a cast,
roIIersuSg% d%gg?PBéﬁnfn nore.detail below 5 --and non- heatlng W

portrons of hearrngueéeaensSaegeanuamgcrnssheenﬂmﬁnanxaﬂde view to a
larger scale on the line II-II in Figure 3, L
Fxgure 3 is cross-sectional plan view.on the. 11ne III-
III 1n Figure 2 from which certain components have been
15 ommitted for the sake of clarity;
- Figure 4 is a cross-sectional end view on the line Iv-
v in Figure 3. :
The Preferred Embodlment . .
_ Referrxng to the drawxngs, Figure 1 shows a leveller of
20 the invention having a_solder bath 1 mounted on a frame-work
2 having'wheels 3 engaged on rails 4 extending transversely
of the solder'bath. SOIGer levelling air knives 5 are
mounted on theebéth_at_its_downst:eam end.- An upstream ' \)
~ conveyor 6 is arranged for transporting boards to be tinned
'25 to the bath and a downstream 7 conveyor is arranged for
transporting away tinned boards. The conveyors 6, 7 are
arranged at angles.& g - both typically 13° - of entry and
exit 6f.the bggtdse;o and from the bath 1. The conveyors
6,7 are driven from a motor 44 - described below - in syn-
30 'cprpnism with board-gripping rollers - also described below.
Upstream of the feed-in conveyor 6 are arranged, but not

illustrated, pre-treatment stations including cleaning, flux
_and:p:ehea:ipg stations; whilst downstream of the. feed-out
| conveyor_], ;gain;not illustrated, are.post-treatment,statione
35 includihg cooling and washing stations. These pre-~ and



* Referring nowta the other Figures, the solder bath 1 has three pairs of
upper and | ower board-gripping rollers [err], extending transversely of
it. 10 The rollers can be of netal. which is not normally wetted by sol der
for instance stainless steel, nickel or titanium However, it is preferably
of wettable - though solder in- soluble - nmetal for instance mld steel to
provi de.even sol der contact with the Jbpard. These rollers are jour- 15
nal | ed ¥%a end shafts 14 in upper and | ower graphite bearings [err]

carried on roller support beans 15, extending along the bath 1, one on one
side of the rollers and the other on the other side. The | ower bearings

[err] are o C ti piisve _in do rqly
open 20 - c%ogﬁe‘:ng.r%tg%'% seats %% f%t%rd:pri%al'gflest (?ett q“gr?% ﬁlt Rirz ikl W]'i\qt%

| oner rollets. 7.6t mRMddled be noted that although the straps 17 support t he
wei ght of the | onggor @hiowns iWeigure 0ligere rh.atdb L8ver Wortidn igs el |

of nolten sol der..the rollers 101, 111 tend to oat that t hey
are 25 - | oBafB8%ai F@hﬁwsﬂf"é’ﬁdﬁ%& tde&crt‘&’@]aoéé’r ML f;?l CP“’ seat s
16. Thg uppandgnapktheating pogtijcms |9 edcheatipg sl emermtis e:a‘téﬂdam;gech.n
annul ar buspgs ;? gg?o thed mnthrn a stainless steel, cylindrical sleeve
19. The sl eeves é e cent - ral , upper roller [err] are | ocated
in vertical | y- exRefeir¥dnay &om @éﬂ IW%)&% Fa-anzed ndhersel der ibathd beans

15. The horpasatfirele padlrshedp iﬁhd&tqmwﬁd Yrigyidg A& HPp onto

the lower r Ier ﬁlpa;{rl be Iift |%tly fror%‘rt (lgrthe thrgkygg;s rg{mg

typi cal boa uaf ﬁ1nk
t he sl &eves'm& fronlblm caln e of matdl whditchnds etqteatomltalylwp#etamﬂ by

Sown- ST easel abhe eBd! lllnts‘?.:atrg:% sdiiess) decld %ves : Wi¥a 23 at

t he ot her I_.nk en age aroun ese
rollers [erﬁ?"everThétbéénpfg 1ys afpmattable pdhqugh & Q§d§ﬁnk911
cavity 24 agotabllebeaimet@all Foxwilns tanvr dlmﬂilsrtﬁéalecto provide even

- solder contact with the board. = These rollers are jour-

15 nalled via end shafts 14 in upper and lower graphite bearings
13u,_131 earried on roller support beams 15, extending along
~ the bath 1, one on one side of the rollers and the other on
:'the other side. The lower bearings 131 are of rectangular
- cross-section and are held captive in downwardly open
20 mcomplementary seats 16 by straps 17 to translationally fix
the lower rollers. 1t should be noted that although the
straps 17 support the weight of the lower rollers when the
\  golder bath is empty, when it is full of molten solder the
. lower rollers 101, 111, 121, tend to float so that they are
25 = located directly by engagement of the bearings 131 in their
gseats 16. : .
The upper graphite bearings'13u each comprise a pair of
. flanged annular bushes 18 accommodated within a stainless
. steel, cylindrical sleeve 19. The sleeves 19 of the cent-
30 ral, upper roller 11u are located in vertically-extending,
‘vertically extending bearing horns 20 in the beams 15. The
horns are of such height that the upper roller 11u can drop
.. onto the lower roller 111 or be lifted elightly from it by
the thickness of a typical board B, A pair of links 21,
35 ,-havxng eyes 22 engaging around the sleeves 19 for the roller °



side faces 25 laterally captivating the links 21 - and further |inks 26, 27
to be described - via their eyes 22, 23. Thus the centre links 21 are able
to swing and nove up and down wth t he upper rallers [err] whilst the 10
centre distances of the rollers are kept constant as they nove to allow the
board B to pass between the pairs of rollers. The horns 20" at the sl eeves
19 for the rollers 10 [err are relieved®To allow for slight nmovement, of
these 15 rollers axially of the bath as the links 21 fore-shorten. e
upper rollers [err] are urged towards the |lower rollers [err] by
springs 28 acting on the eyes 22, 23 and housed in bores 29 in the upper

beam portion Ea | caded an adj.ust abl, cC ntrlc 30
20 acecommoda ed' %QFﬁ ggﬁﬁg &ivgggn“§1 65% FW qﬂﬁgﬁﬁﬂ? éh)eﬁﬁf
wher eby the delyeeroblebsadlni 33ch whexe mmnhaen(emeakiitaxlthMHothEter

can be adJUStéHdéooiuthethanQ'Qﬁ e%@%?eoaﬂaﬂi W Fee t%
secured to the Ider Bath at weirs , 33 described b thus t ey

| ocate the roﬂ’ Sr?a!- a2l bdyof The beam 39 ARt d&s dprew @V%M@%
with the isnneiavepaoeaditgced 3k efachheelam ard tdl&:tﬁrldﬁvdlfdltyh&lifﬂétﬁé@

T oot 00 4 684 ) £aGRRPRES T elral G BuRSYakingshd UG AL A WndPPEl
upst ream si def‘@tthﬁg bbnks- 86irpRilngor bel descrdhed o ariid their myes i2Ring

guide roller 23 i STH&QVEH@dcehQ%”Q'ihﬁ% 21 e PHTR YW ddi rﬁ&)’@ru
pair of guide rollers Jerr],

|1
O PPN O | Sod Gevhci i AR T F RS D e or oy P LTo ine
rollers, 1i rﬂxeneﬁeedisnén&gsf oEmthiee rollllearss dre Hep W myeentS Sadidilegyent )
to eyes 23 a o@é‘lg igg&. ehe $3atl bh%o ?Jasesf ﬂeWJe:PE‘{ﬂé”;SHﬁgs 4 |

function of t in acconnDdat
_ rollers. :

The horns 20' at the sleeves 19 for the rollers 10 a’
12 are relieved to allow for slight movement of these
.15 -rollers ‘axially of the hath as the links 21 fore-shorten.
' ‘The upper rollers 10 a’ 11 a’ 12 are urged towards the
lower rollers 101, 111, 121 by sprlngs 28 actxng ‘on the eyes
22, 23 and housed in bores 29 in the upper beam portlon 8.
Each spring 28 is pre-loaded by an adjustable eccentric 30
20 accommodated on the beam and a pin 31 passing through the
spring, whereby the degree of bias of each'upper roller
. towards its lower roller can be adjusted to suit the thick- _
ness of the board B. - ' A N
The beams 15 are secured to the solder bath 1 at weirs
25 32, 33 described below, thus they locate the rollers laterally
of the bath by contact of thrust spacers 34 with the inner,
- opposed faces 35 of the beams and the ends of'ﬁhe rollers.
‘The bearings 13u, comprised of the bushes 18, are located on
the upper rollers' shafts 14 by thrust collars 36 secured to
30 the shafts, ' ' I
On the upstream side of the board-grippzng rollers 10 a’
'101, llu, 111, 12u' 121, a lower idling guxde roller 37 is
provided, journalled in the same manner as the lower gripping
rollers. Upstream of this is a pa1r of guide rollers 38 a’
© .35 381 journalled in the same manner as the main board-gtlpp1ng



graphite bushes 18'. Similarly on the down-streamside a 5 pair of guide
41u; 411 is prOV|ded in like manner to the rollers [err], with the upper
rofl er [err] linked to the roller [err] by links 27. Thus all the upper
rollers can be removed for service as one linked together unit. To one side
of the bath, the upper rollers' shafts 14 10 are extended and carry
sprockeLs 42. Those on the shafts ofgthe rollers [err] , are double and

t hose 0ﬁ~{he shafts of the rollers [err], are single. Respective drive
chains 43 extend between each adj acent pair of sprockets 42, drivingly

| i nki ng the. adjacent rollers;, whereby all the upper rollers 15 are ganged

Loget her. AJiity, 44 duyesyd hecthdfls ze@aIatﬁgg,ésgﬁgg #5. FxgePL Lor the

idler rolle OWer TolTers ricei o
by their uﬁp?eradrlﬂ‘J%‘Fts tRicexes thd Qmi)eﬁmr arged ety bva%'edtblemno kep the

| over rol | gres. 'E%EBEﬁihéEEhémfuﬁééiGH &f @h@osPQ@$§ Poapyl 4085RAYESEing
damage to it ¥ 3gs.it enters rojlers err and

accel er at e@ 4P e PUShes né%'ﬂ'rga t?:‘Pu tlaey ‘bJ’ b%f‘b\%eﬂ t he
upper Llcs | grasir sqtfcgam:leélm {g%asrﬁcbvﬂdedTm Dlﬂge()hwﬁﬁér%ol gher ovi ded
to enable C or 4 rawn on
its rails &n?br servnce _ gﬁ nstfﬁ%fgﬁng#u +€k£@ ¥A£$gte and
support ed diPldehdsdy sblﬂ?hfl!]s%l”«suﬁ&#% edl bnthecupperere} keps ﬁbngeeach
side of thedaived cfwﬂrwéﬁvf&aée @ﬁ@vlﬁﬂdedn@@@éﬁihel‘: whieh sides 49 extend

up and drop do into a 3 50 ce of the_bath. Soldegr. heating

el enents 51 are r%fh Eon %r tl??\eb %ﬂgtﬂ%piﬁnﬁoggeﬁﬁd ﬁgﬁétﬁoﬂg

heat i nmmomnmra;:tgended wnd heatey rspescketscé2wn rthosenon thel ehaftsoofi ng

over the sqﬁﬁ; f%¥§ u h t e

At each end of ltdlﬁ tﬁm q?\qﬁrhimg?‘gﬁ &&&Pé +H8 EH@QQ oi gﬁe %ﬁagtés

provi ded. - eqqmg §pst %ﬁ”ﬁgﬁqugg g. Respectxve drive cﬁaxns
43 extend between each adjacent pair of sprockets 42, drivingly

- 1linking the adjacent rollers, whereby all the upper rollers
15 are ganged together. A motor 44 drives the rollers via a
dog clutch 45, Except for the idler roller 37, the lower

rollers 38,, 10,, 111, 121,'411 are all frictionally driven

by their upper rollers due to the upper rollers being biased

- down onto the lower rollers. To guard against snatch of a

20 board B and consequent damage to it, as it enters the first
pair of rollers 38u, 381 and is accelerated by them, a '
torgue limiting clutch 46 is provided between the upper

" rollers' sprocket 42 and its shaft 14, The dog clutch 45 is

- provided to enable the bath to be disconnected from the

25 motor 44 and withdrawn on its rails 4 fot'service.,

' The bath 1 is constructed of mild steel plate and

- supported on a chassis 47 itself supported on the framework

- 2. Along each side of the bath, channels 48 are provided

- inboard of which sides 49 extend up and drop down into a

30 sump 50 centrally of the bath. Solder heating elements 51
‘are arranged across the bath in the sump 50 and have non-

" heating portions 9 in which their resistance wire is not
coiled - looping over the sides 49 and out through the
bottom of the channels 48, '

35 . At each end of the bath the liquid height control we1rs



further small sunp 52 is provided. In use, solder 53 is added as required
to keep the free surface 54 of the solder just below the |evel of the .
weirs. Anti-oxidation oil 55 is 5 punped fromthe further sunp 52 onto the
solder 53 to flow back over the weir 32 and keep the solder covered. In use
of the solder leveller, the sunp is filled with solder 53 which is kept
nolten by the heating elenents 51. Dur}ﬂg i dling, the notor 44 keep$ “the
rollers turning at 10 slow speed typically 5rpm this circulates t '

sol der, partially by the solder being dragged around by the board- gripping
rollers' peripheries and partly by the I ower rollers being hollow and
fitted.with 32yped3 axse Gprdoidedyi ngpshresnl afr the vpstaeadcwrd® 32 @hrough

the rol ler ijx}r«?twr bagk) 15suhp sBeigt Beovdacacti en a8ei, nsb']!aerrO|5|3efi% 101,
121. During o eratlon t he npt or s eed h garled bgtmeeg 8 g&g % %% ng
rol l er speeddfgdmfigredelped. tanﬁ gBsthe, Eregefuripgei g4 © 94

PrOCGSSingfﬁhﬁxibelaweﬂhe bevel 0f dhecebddsas Appicaxiidayiomvoilhd5 is
o P e bR "Bh e[ £hPeASECLERD 87 BALEI chd BoTHede s RDFIRY ng

roller per| e re ven by r.ol rotation
at 125 rpm fmclgmm.'dthwevelrrélzl and. ke?ﬁetBGaPeiﬂeénCPé@aﬂdn the rollers

38, the lower of mle§' e YBSthB kBEasi! 1E5e1l1érqcmleersmn@d ﬁutﬂadad hmugh

the free surface 54 t he so Idﬁ alon g %ﬁ o%hloné%?(g

board path t§Pb@F ?PAcwhich| L& ! ePthP &&l thﬁf 2 d Ydsses
into the ni pwfihgeid¥ihg)sthe. moto:passkagpal ¢he xodlersd twoniing a0 of

t he pat hr h the 5! I I | l ers

[err] h16 %&ﬁeﬁ?ﬁaaf giﬁ]féaigg BQ& |a?il tenperéa?%r%s?r#h%?edage%efyon 50- 150Gy
to just abowparheathebylchposnider bﬁéHSOHG@BQPdeaqﬁﬂﬂq bytheyhoadwi t h

t he sol der 1 Winidl g1 Iy EHeh 1o b IY
heat to the B5L ?giﬁg gg?i&%g ﬁer&@hb&&bs 9 Iy ers

t enper.at ur he sol trolled in,t
regi on 220- Xseing heljergAndnEl rwé' dmpeld efrl‘?e%ré F MOV re}"l'l'}""ed to
inhibit the §6188ki 9A Ohei digection 57 through the roller 111 and back

15 in the other dzrectzon 58 in the rollers 10,, 12,. During
operation the motor speed is varied between a board-gripping
roller speed métching the pre- and post-treatment station
speeds and a processing speed; When_a1board is detected as
appro#ching'down the feed-in conveyor 6 the motor is accele-

20 rated to provide a processing roller peripheral speed of the
region of Sd_mlmin, given by roller rotation at 125 rpm for
125mm diameter rollers. The board B on reaching the rollers
38, the lower of which runs in the oil 55, is accelerated
and fed through the freé surface 54 of the solder along an-

25 hpstream portion 59 of a board path through the leveller.
It is guided by the roller 37 and passes into the nip of the
rollers 10, “In passing along a curved portion 60 of the
path through the nips of the three pairs of board-gripping
rollers 10 wr 1037 11, 11,5 12, 12,, it is heated .from an

30 jinitial temperature 1n the region. 50-150°C to just above the
eutectic point of the solder i.e. 183°C, by contact with the
solder and more importantly, contact with the rollers which _
conduct heat to the board. The temperature of the solder is
cbntrolled in the.region 220-260°C; although the. lower end

‘35 of the range is preferred to ihhibit the formation of inter-
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metallic conpounds. In this respect it can be noted that parts of the board
‘remain‘in the solder for equal lengths of tinme. On reaching the eutectic

tenperature the board' s contact pads wet and are tinned. The board is fed
out fromb5 the solder on a downstream path portion 61 and through the air
knives 5 at ‘'the roller speed for effective levelling. As soon as the board
clears t-he air knives, the rollers, together with the up- and down-stream
conveyorw’ are re- turned to the spetdtof the pre- and post-treat nent
stations 10 to await the next board. Typical dinensions of the sol der

| eveller are as follows:- Board-Gipping roller dianeter 125 nm
Board-Gipping roller length 650 nmm 15 Bath | ength

- between wemesallic compounds. 6(0h mhifadiempendt citt warpdieh noted that

200 Ul 8o ST nomain, i, £he sopdg? T sl WADLELE S

enbodi ment timge | Spemeaching dhe QUSRFYie digmrarature e harrd's ng boar ds
which are dpntacklpaaswiudd Al Ard el .t e T Bdh Ay 6's 2UUBud OfFr &4 her
si ze of bo%bds, e bat h dijrensions and the board- gripping roller nunber
and di ménsE8fs 8 ler,Qp argownstrean pakh Rarhion épé%& é?’ﬁ?‘f%‘hp"é?%tures
may vary. alie Rnivesr 15 dithGtheqolleripde] dfor@fifectivd Xewelbhingls have
been heat eg ot e L | ' eaﬂ%t}qul t t ener gi ng
fromthe s§Fd§r°T°b’rﬁ§fa. r I?Sl’la\[}?srgr%ay e cons%%c’ﬁéﬁﬁ%' %?%‘?ﬁie\/ﬁ]h t he
bath or mafcgetharawith fhe dprcand daNnREIRAT QERVRY ATy BNHSEeRam
portion of thifedl taoahe Bded BEf the pre-Lladfpds t-ty stnifiic | SvStidHs
02T N9 1% DL Qi e W A9 AL |
| Typical dimensions of the solder leveller are as
_ follows:- | .
Board-Gripping roller diameter 125 mm

Board-Gripping roller length 650 mm
15 Bath length between weirs 600 mm
Radius of curve path - 800 mm
Guide roller diameter 50 mm.

N The invention is not intended to be restricted to the
details of the above described embodiment. The leveller
20 described is appropriate for processing boards which are up
to 610mm wide and of indefinite léngth over 290mm. For
‘other size of hoards, the bath dimensions and the board-
— . gripping roller number and dimensions may vary. The spe-
cified operating speeds and temperatures may vary. The
25 overriding requirement is of course that the boards have |
been heated to the eutectic point and been wetted by the
'_ solder on émerging from the solder., The air knives may be
constructed to be rigid with the bath or may be separate and
spaced from the bath along the downstream portion of the
30 'bogrd path.

35



solder wth—=afree—strfaee—and neans for IeveIIrng sol der 5 deposited on a

eaves the bath, the solder |eveller conprising:
curved patﬁﬂﬂgﬂu !lwﬂl '”ﬂts arranged across the bath to define a curved
portion of ough the solder leveller; 10 at |east two
of the curved-path defrnrng rollers conpsising a pair of superinposed
board-gri pping rollers having a nip therzbetween beneath the free surface
‘of the nolten solder at which the board (B) is gripped for drive; thstipper

one of the said pair(s) of board-gripping r 15 being in use less
than half i mersed beneath the free surfaceQ%éfﬁge nol ten sol der; neans for

rotational drive of at |east one of the said pair(s) of the board-gripping

rollers; the bear dApgbﬂdQQV'legela.@r having a MatPFJIreEB il 1 Q{%M\t‘%r{ he
free surface of ersle%drn to, the curve board eatl ng and

n
tinning portiofi® ﬁraFG\Nwt"ﬁg 21{3 andymeans, orgikayaid nd FOIFET he

or each sai 8 paeposhtedasd- gr bpairdg (lBQl lasr 4 tatleslviesh thee dandt,d tite Folder

gripped and le drn eam porti-on above the free surface of the
sol der to the ing eﬁgcﬁggﬁggi%g A solder leveller as clained in claim1,
wherein the two robuewedobatthedeérlmm redlests lpoarahapd @einass dHerath o

of 30 substanpipihy LNEuIIER SLREEGR ofa Hbatd datd UiBldin ahe gt in

claiml or clarm ing nmeans for providing a layer o _
sol der - oxrdatréﬁvehiﬁrbrtrng oil over the nolten solder in the bath, the

sai d nmeansi0Oncl udi gg ieabﬁpthboﬁEWhh%hch&@ea4pdtﬁ.m@ﬂ%ﬁinﬁﬂﬁbﬁﬂétéﬁiomprls1ng
nol ten sol der and_a_wei_r over .whi ch .t he 0|I fl.ons back .t.0 th 13- sunp

to regul ate deﬁtﬁadf PﬁeSSPFr&W?PSFHe ﬁﬁ ﬁ%ﬁﬂqﬁgg rollers‘iavrn a nip

therebetween beneath the free surface of the molten solder aé‘/
which the board (B) is gripped for drive; _
the upper one of the said palr(s) of board-gripping rollers
15 peing in use less than half immersed beneath ‘the free surface
of the molten solder; _
means for rotational drive of at least ohe of the said
pair(s) of the board-gripping rollers, '
the board path having:
20 | an upstream portion above the free surface of the
molten solder leading to, .
~ ‘the curved, board-heating and tinning portion below
the surface of the solder, including the nips of the or each
said pair of board- grlpplng rollers at which the board is \‘/
25 gripped and leading to, o
_ '~ a down-stream portion above the free surface of the
solder to the levelllng means. ' ' '
2. A solder leveller as claimed in claim 1;'Wherein'the two
rollers of the said palr(s) of board grlpplng rollers are of
30 substantially the same diameter. o '
3. A solder leveller as claimed in claim 1 or claim“Z, |
including means for providing a layer of solder-oxidation-
inhibiting oil over the molten solder in the bath, the said
means including a sump from which the 0il is pumped onto the
35 molten solder and a weir over which the oil flows back to the
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4. A solder leveller as claimed in claim1, claim2 or claim3, wherein

the saifd board-gripping rollers are retallic. 5. A ﬁmnﬁnllmnﬁmljumis .
clainmed in claiml, claim2, claim3 5 or claim4, notiadelR ol | er s
provi ded singly and/or in pairs within and/or wthouf the sol'der bath. 6.
A solder leveller as clainmed in ClaiIE§L i ncluding at |east one pair of
guide rqllers on the upstream portion of the board path. 10 7. A sol der

| evel | e¥™&s clained in claim5 or claim6, either as -appendant to claim 2,
wherein the ghlSHEPrhiudatlr 82RA o pROkdqr Ak crdnhoaRe oloibg gui de
rollers runs 1n"the oi " sunp. 8~ A solder Teévell'ér as claimed 1 n any one

of claims "1 -#e 7A $91dR&r deNedlgruas cipisedpdny slgim fe FI@AM @ OFpicigim

rollers is psoviledeihheneokden bewel-en ippahgdirad 1eesPactl wRthaaniongs

fixed with respect to.the_bath.for one_of each pair ,of _board-qgrippi .

rol lers and Pésp cFngeﬁe&PVﬁ %eFrgﬁsFéﬁﬂgﬁglﬂy ﬁ&@éﬂ\&'ngﬁlﬁbgpefagﬁ& fhe
bath for Bheootbdrimf 4eadhcpadingf gRAdeoandlerispproyided eingl?. aAdyolrddn
evel ler as ghatedkRifl a8y WITHEUR the BB3HENORARGS Of graphite. 10. A
sol der levelTer as claimed_ 1h clarmg or claim?9, erein the | ower ones of
t he pairs of 6boar 8- §PLPpEEndevelilers agard aimed2dnf oladmSar ilRgd ugddac k&
upper ones ofiehkBe Bakl pa®k bEagdide PR1NGrsObhnethehapetirBam®orklidn of the
beari ngs, ang_thﬁnso%ﬂer | evel 'er includes nmeans for urging the
transl ati onaPPPrHoPabfe bearings towards the fixed bearings, whereby the
boar d- gr 1@pi Ag r Al keldeirnlexellpzi asacdaimedednt cjetime5. 030 claimA6soledd&her

leveller as Elsfi'thgnhQn‘E' %B”bigim""g‘?r%%rte & thdl '2%1”%% ‘i‘émﬁ?s%ﬁ-e%m of
respective spring acting at one end thereof on each translationally_ novabl e
bearing. 12.thes§Pdéer gaéhheanés opea Pie §ben suidemr ol Lergc kydisn d tadihgs Cddnt
nmeans acti.ngs@mpthe other end of each spring, 35 whereby the degree of bias
of the or ?aﬁ? uRpgglgg%rQEggiR%&n%s claimed in any one of claims 1 to 7,
15 wherein a plurality of pairs of the board-gripping rollers is
- provided, the solder leveller including respective beafings
. £fixed with respect to the bath for one of each pair of
- board-gripping rollers and respective bearings translationally
movable with respect to the bath for the other of each pair of
20 board-gripping rollers. '
" 9. A solder leveller as claimed in claim 8, wherein the
- 'bearings are of graphite. . _
10. A solder leveller as claimed in claim 8 or claim 9, wherein
. the lower ones of the pairs of board-gripping rollers have the
fixed bearings and the upper ones of the pairs of '

- board-gripping rollers have the movable beafings, and the
solder leveller includes means for urging the translationally
movable bearings towards the fixed bearings, whereby the

.:board-gripping rollers in each pair are biased together.

30 11. A solder leveller as claimed in claim 10, wherein the
' urging means comprise a respective spring acting at one end
" thereof on each translationally movable bearing.

.. 12. A solder leveller as claimed ‘in claim 11, including

‘adjustment means acting on the other end of each spring,

35 .. whereby the degree of bias of the or each upper board-gripping



- 15- ~LQLJ—e%——t—ov&H”HE’—t”ﬁe—respect|ve | ower board-gripping roller is

adj ustabl e to‘m\\ th| ckness of the board (B) to be passed al ong t he
2*

curve \
one o
each end

translatlonally novabl e bearings at the respective ends of the S
board-gripping rollers are locatd, the beans extending IongltudlnaI#??of
2lng lrorgldng flr%l\mletﬂ trdiﬁll@dﬁ e esguitivd Qdwer Aocntdiegr ipying erobBer is

[ In claijn i,ncl udi r h r Kk
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of [err] upperlomay iy iqupived muttsian athdthabaard eathati on of adj acent
upper 10l er's 131,030 SAQAUERL P 140 Hlatriea bmrawfson@aéfn épasifid o8 ntoe12,

15. A sol der

central oné,
O Ry EH - dbiﬁﬂﬁﬂmﬂﬁeﬁ ori Swiiceh | etsh Vi fiueed)eamd; tke® 16. A

sol der leveller as .clained.4n dﬁ%égﬁfkfgrfﬂé%f% hérg% | ‘SQi%E?s;of the

hori zont al

sprockets car MIAPSHALEARR

oard path. 13. A solder leveller as clainmed in any
including a respective roller support beam at
the boar d- grlpplng roll ers1ga which both the fixed and the

Ievel er I al ne | aim 14, wherei.n one, referab

dnalpding & rlﬁﬂﬁﬁ"g‘r‘{%ﬁ?ﬂg‘-%l%?%mf% hef 4% ¢a PR G 'of the

vecan

1ext e?ﬂl ng bet Weard-fgr ipping srmblcam Aarg m@t@ntth@b@@smxtg@%%
oget her rot atyi [ St@h r f
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t he board
any prece
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t he not or to1ﬂggpgaxﬂvdxxﬁghgﬁb¢gmimgrIimks(Bjnkiﬂg ddjatent pairs|ef as

cl ai ned |n claim i ncl t t
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er S ar e

|V|ng y 35 dlsconnected fromthe motor on .

'15. A solder leveller as clalmed in claim 14, whereln one,
preferably a central one, of the upper board-gripping rollers
is constrained against horizontal movement by engagement of its
bearlngs with the beams.

16. A solder leveller as claimed in c1a1m 14 or claim 15,
including drive sprockets carried on each upper board-grlpping
roller and drive chalns extending between the drive sprockets
of adjacent rollers for ganged together rotational drive of the
upper board-gripping rollers and drive of the board (B) ‘throuc™
the solder. \*/
-17. A solder 1eve11er as claimed in any preceding clalm,
1nclud1ng a drive motor and a drive connection from the motor
to the upper board-gripping roller(s).

18. A solder leveller as. claimed in claim 17, lncludlng a
_support_f:amework for the solder bath, support rails extending
transversely of the board path, wheels journalled on the
framé&ork.and:running on the support rails for lateral
withdrawal of the solder bath, and a dog clutch incorporated in
the drive connection, whereby the rollers are drivingly
_disconnected from the motor on withdrawal of the solder bath.



" -15- 19. A solder leveller as clained in any pr ecedi ng—cha+-m—incl udi ng at
|l east three pairs of board-gripping rollers and two pairs of EﬁLde rollers,

- one up-stream of the board- gripping rollers anT |nﬂnﬁuﬂﬂﬂ“|§ thereof. 5
' 20. A solder leveller as clainmed in cfaim 19 um ny one of

claims 14 to 16, wherein the guide roIIers are Joufnafled and driven in :
| i ke mafiner to the board-gripping rolPsrs. 21. A solder leveller as clained

in clalnhzo as appendant to 10 claim16, including a torque limting clutch
bet ween t he f% strﬁe |de rolier agd its drive sarocke 22. A

sol der | evel § BF cCLBIMGIcLRi ARYWREPSPHIRE FeaiM. one of

t he | ower boamc&qﬂlnglmg lea$Erthreehphins/oﬁpbaaa& opippindsrahllepsosnhded

ith an i | | | L t 3 »
Sol der 1 ever 147 Raffs Ot Ghisd POLIOLRD 68 68 GeLobdPh, bhg Hard s fhping
appendant torle$ﬁ$3an@h@ﬁ%|GOVEES§5¢§@rtb§¥ﬁ°fncludes a second weir for

control lisg she ﬁeﬁaﬁ&eﬁfléﬁélié?ea§uéi§£ﬁe8f1ﬁh81a1m 19, as aﬁpend??t to
e nolten

sol der-oxidation-inhipitin ree 20 sur

soldor in andiend oh chafn? e “PovEr) DingtSinarha ooy ade) Bphioss Bee
-appendant tojohrmalleéd afdrériveneinflike menneri soathéhboapdsyrippingd of
the bath, t of the weirs is at the down-streamend and the roller
support beare are Tocated on the two weirs. 25 25. A sol der |eveller as
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a bath for molten sold wn-stream end of the

bath, three WRATTEAM b%‘é’r%e g’r"i’H)?ﬁga?‘al ?‘E? 535+Y5n§85°ﬁ)6?535 the bath to
define a cur2ad MoswIdent bepellepnabetbaimedr tn anyfprecedihbectaimer in

the bath, ong,0al{n e 946 'OhLCEE tRaS15GEP BhatdSqPPBLYng" +BPLOPs is
- hollow, open at both ends and provided with an impeller for
15,-c1rculat1ng molten solder therethrough.
23. A solder leveller as claimed in claim 3 or any one of
-claims 4 to 22 aslappendant to claim 3, wherein the solder bath
includes a second weir for controlling the height of the free
_ surface of the solder-oxidation-inhibiting oil above the free
20_-surfa¢e of the molten solder in the bath.
24. A solder leveller as claimed in claim 23, as appendant to
- . claim 12, wherein one of the weirs is at the up-stream end of
- the bath, the other of the weirs is at the down-stream end and
the roller support beams are located on the two weirs.
25 25. A solder leveller as claimed in any preceding claim,
~ including electric solder heat elements extending in the bath
across its bottom.
-26. ‘A solder leveller comprising:
a bath for molten solder,
30 air knives at a down-stream end of the bath,
three pairs of board-gripping rollers arranged across the
ubath to define a curved board path portion below a free surface
- of the solder in the bath, '
one pair of guide rollers up-stream of the board-gripping
35 rollers for guiding a printed circuit board (B) into the nip of



35 rollers forgui-tinga printed circuit board (B) into the nip of - 16-
an up-stream one of t rd-gripping rollers, tw beans one extendi ng

al ong one ‘“mmml Bﬁ‘ﬁmtnd the other, al ong the other side for
supportlng r bearings fixed to the beams for journal |l ing
the lower 5 rol’lers upper bearings novabl e up and down on the beans for
journalling the upper bearings, a dri vet&ot or for rotationally drivimngthe

upper rollers in synchronism 10 27. A solder leveller as clained i YZé| ai m
26, including springs actln eari.ngs for glng t he upper

e. up
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the oi | sunp, and air ontrollln t he hei ght free
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board-gripping contact with the lower rollers. el
28. A solder leveller as claimed in claim 26 or claim 27,
including another pair of guide rollers down-stream of the
15 board-gripping rollers for guiding the board (B) through the
air knives. :
29. A solder leveller as claimed in claim 26, claim 27 or claim
28, including:
an oil sump up-stream of the solder bath, the lower one of
20 the up-stream pair of guide rollers running in the oil sump,
and ' '

- a pair of weirs for controlling the height of the free
surface of solder-oxidation-inhibiting o©il above the free
surface of the molten solder in the bath, the nip of the

25 board-gripping rollers being below the level of the weirs.
30. A solder leveller as claimed in any one of claims 26- to 29,
including:

support rails extending transversely of the board path;
a support framework for the solder bath;-

30 wheels journalled on the framework and running on the
support rails for lateral withdrawal of the solder bath;

a drive motor for the board-grlpplng rollers flxed with
respect to the support rails; and '

NS

a drive connection including a dog clutch between the drive
35 motor and the board-gripping rollers, whereby the -



LY

_-17- board-gripping rollers are drivingly disc
“ withdrawal of the solder bath. 31. A solder levellér as claimed in any one

respect to the support rails; and a drive connectlon |nclud|nﬁ a dog clutch

bet ween the drive 35 notor and the boar d- grlppl“|uﬂﬂuu ﬂ by the
nDtor on

of claims 26 to 30, including a drive connection including a torque
limting:clutch 5 between the up- strebATpair of guide rollers and the
board-grepping rollers. 32. A solder leveller substantially as hereinbefore

described with reference to the acconpanyi ng draw ngs. 10 15 20 25 30 35
board-gripping rollers are drivingly disconnected from the

.motor on withdrawal of the solder bath.

31. A solder leveller as claimed in any one of claims 26 to 30,

including a drive connection including a torgque limiting clutch
5 between the up-stream pair of guide rollers and the |

board-gripping rollers. _

32. A solder leveller substantially as hereinbefore described

with reference to the accompanying drawings.
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