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Method of wave-soldering assembled units.

The invention relates to a method of wave-soldering assembled units
which are conducted over a soldering unit by means of a transport device, solder being
propelled in a turbulent zone via a first, turbulent soldering wave at an acute angle in the
transport direction and subsequently via a quiet soldering wave approximately at right angles
against the assembled units. The invention also relates to an apparatus for carrying out this
method.

Such methods of wave-soldering assembled units are known. The
assembled units arranged on carriers are conducted over the soldering units, for example, by
means of a transport belt. The soldering unit has so-called soldering waves which are
directed transverse to the transport direction and which consist of liquid solder, wetting the
assembled units to be soldered from below. The liquid solder is transported by a pump from
a bath into a shaft or drum provided with a slot, so that solder emerges in the form of a film
and assumes the shape of a soldering wave.

Known apparatuses of this kind usually comprise a so-called turbulent
soldering wave (jet wave or chip wave) in which the liquid solder emerges at an acute angle
in the transport direction of the assembled units and wet the latter from below with the
solder. Owing to the high flow velocity of the solder sprayed against the positions to be
soldered at an acute angle, a so-called shadow effect occurs, i.e. there will be positions
which are not wetted with solder. Furthermore, short-circuit bridges are created in this
process which are eliminated again in the subsequent quiet soldering wave (lambda wave).
This so-called lambda wave is flat and removes the solder, which has not yet cooled down,
from the short-circuit bridges again. The lambda wave does indeed remove the undesirable
short-circuit bridges, but the unsoldered shadow positions remain, so that unsoldered or
coldly soldered positions are created.

To avoid such drawbacks, in the present art, the carriers with the
assembled units welded in the first pasSage are passed through the apparatus a second time,
but rotated through 180°, so that now the positions which were in the shadow in the first
passage are wetted by the turbulent soldering wave hitting them at the acute angle. Clearly,

such a method is very time—consuming and elaborate.
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The invention relates to a nmethod of wave-sol dering assenbl ed units

whi ch are conducted over a soldering unit by nmeans of a transport device,
sol der bei ng propelled in a turbulen?2 zone via a first, turbul®6®.1996
sol dering wave at an acute angle in the transport direction and
subsequently via a qui eEPdb62iel0hd lvdisciosep prmethodhamd 3n apparatg$ forasvidesmg 5
agai nst the assenbl ed.units. The inventionhal rellgteshto anaﬁg ar at LiS f.or
carrying otSsef units in a popqoxidizing gas atmosphere. The solder is hexs appareoily sypplied to

wave- sof defheischenBhininliet e 190 andlBg and is iBRAREDISHoMNideS. Similar

arranged on carriers are conducted over sol dering units, for exanple,

by ndevicss @re known firopo S-Be 52 28 114 and| US-PSHY 9 P85, hwhick @lseshpwd

i oot B SRRy iR arrt i B HEEH HERNTR Bunlic 1 obé SRRl s gy

units to bfightaingised from bel ow. The liquid solder is transported by a punp

from a bath into a shaft or_ drumprovided with a sl ot t.hat sol der
emerges in the form of &N¢ inveption has fopifs obiechinsimprave A msthodt °€8’§d@6‘£ri ng
wave. mentioned in the opening paragraph such that a reliable soldering of all positions is

safeguarded in a shorter process time.

10 According to the invention, this object is achieved in a method of the kind
mentioned in the opening paragraph in that solder is supplied in the turbulent zone also via a
second turbulent Soldering wave at an acute angle against the assembled units, against the
transport direction thereof. Thus in a single process step solder is transported against the
assembled units at an acute angle both in the transport direction and against the transport

15 direction. This eliminates the risk of shadow positions arising, where no wetting by means of
solder can take place. Wetting is achieved in a single process step, so that a second passage
is no longer necessary. The undesirable short-circuit bridges are removed, in known manner,
in the subsequent quiet soldering wave.

In an embodiment of the invention, the solder is propelled against the

20 assembled units in the turbulent zone, seen in transport direction, first against and then in the
transport direction. Equally good results are achieved when in reverse order the solder is
propelled against the assembled units in the turbulent zone, seen in transport direction, first
in and then against the transport direction. It is important in either case that the two-
soldering waves are at the same level relative to the assembled units, so that it is safeguarded

25 that the tips of the soldering waves are in equal contact with the assembled units.

The invention further relates to an apparatus for carrying out the method
according to the invention, comprising a transport device for the assembled units to be
soldered, a device for generating a quiet soldering wave and a device for generating a
turbulent soldering wave in which the solder is propelled against the assembled units at an

30 acute angle in transport direction via a first nozzle. According to the invention, a second
nozzle for generating a turbulent soldering wave is provided from which the solder emerges
at an acute angle in a direction opposed to the transport direction and is propelled against the
assmbled units. This additional nozzle may be formed, for example, as a separate,

independent component. In an embodiment of the invention, however, the two nozzles for
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Known apparatuses of this kind usually conprise a so-called turbulent 15
sol dering wave (jet wave or chip wave) in which the |liquid sol der energes
at an acute angle in the transport dBrection of the assenbl ed 1821996
and wet the latter frombelow wth the solder. Onmng to the high flow
vel oci ty ofendratingothd durbsjent yelderingawanes aré comstruicted @as s unit with a joint selderifeed gind
at an acute .angle sp-cal | ed R?{Pa&law eff.ect occurs, i.e. there wll be

posi tions M??'EPWB%H{)WP% €5/%8r  Furthernore, short-circuit

bri dges arq&ﬁ&@dﬁ&hﬁﬁﬂrmlaa?@x B0 b fell wadth ofIthé'sdladrdeh @46K dhd N t he
subsequent qui et sol dering wave (lambda wave). This so-called | anbda

wave is f| gemprising gheotreasnozsiesSor propellingithesolder inandyageinstothe deangearh direction.

fromthe short-circuit |

the unddsi rabl e o i Y ot pRHDEAR IR (00 SERAGINE
posi tions wmmuleﬁmdMgum&kdxeaesﬁxgm apparatus. cmdlgllope&mhs@re;iumpsfot therseldar e
creat ed. avol d such drawbacks, resent,
art, the céFrPIP&dEd Jipr thetwe soldering arsaysmﬁléran aifopsct gangizectior, ﬁf@ef fRd; positioning

passage ar %f Ws JaRH Hiladring @M&ﬁh%s@wﬁﬁﬁpﬁé thitiBlly attuned 2aH atthRdPioSe

t hrough 18 0 that now the positions wer e |n the shadow in the
first assembled units to be soldered. The liquid solder in the first soldering wave is propelled

-

10 from the first nozzle at an acute angle against the assembled units in the transport direction.
The liquid solder in the second soldering wave is propelled against the assembled units
through the second nozzle at an acute angle in the opposite direction.

In a further embodiment of the invention, the divided shaft comprises a
knife-edge strip whose tip together with a fixed strip forms a first nozzle, while the knife-

15 edge strip is provided with a second opening which forms a second nozzle for the issuing
solder. This construction has the advantage that the knife-edge strip according to the
invention may simply replace a component which was used anyway in known constructions
for forming only a single nozzle. Further constructional changes are not necessary then.

According to a further embodiment of the invention, the two nozzles

20 which narrow from the inside to twards the outside are mutually attuned such that, when
solder is provided by a pump, the mutually opposed soldering waves issuing from the two
nozzies lie substantially at the same level in relation to the transport belt. An even wetting of
the assembled units to be soldered is safeguarded thereby.

In the drawing, Figs. 1 to 3 diagrammatically show embodiments of the

25 object of the invention. Fig. 4 shows a known construction.

Fig. 1 diagrammatically shows an apparatus: for wave-soldering assembled
units,

Fig. 2 shows a dual-nozzie arrangement according to the invention for
generating two soldering waves in opposite directions,

30 Fig. 3 shows three views of a component according to Fig. 2, and

Fig. 4 shows a known nozzle arrangement for generating a single
soldering wave.

—_— The soldering apparatus of Fig. 1 comprises a transport belt 10 on which
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passage-are wetted by the turbul ent soldering wave hitting themat the
acute angle. Cearly, such a nmethod is very tinme-consum ng and
el abor at e. 4 19.02.1996

EP-0 621-101 Al discloses a nethod and an apparatus for sol dering
assenbl ed uspeinblédnumtsri@ntobe shlderstbargattansportedipiner directioe 140 Daeing ithis teangport, the
apparent |y agslég\%i I e\ijmts 12 are conducted over a soldering arrangement 13 which comprises two
reservoirs 14, 15 with liquid solder 16. In the first reservoir 14, the solder 16 is transported
by a pump 17 on the one hand to a nozzle 18 and on the other hand to a nozzle 19, so that
5 the issuing solder 16 forms so-called soldering waves 20, 21 at the narrowed outlets 18a,
19a, which waves wet the lower sides of the assembled units 12 to be soldered with their
upper tips and provide them with solder. The soldering wave 20 emerges at an acute angle
ol and is thrown against the assembled units 12 in the transport direction 11. The soldering
wave 21 issues at an acute angle o2 and is thrown against the assembled units 12 against the
10 transport direction 11. This construction achieves that no shadow regions can arise at the
_ lower sides of the assembled units to be soldered. After the assembled units have traversed
these turbulent soldering waves 20, 21, they enter the quiet soldering wave 22 by which any
short-circuit bridges created in the first soldering step are removed. Whereas the soldering
waves 20, 21 issue with a high flow velocity, the soldering wave 22 shows a quiet and slow
15 movement.

The construction of the nozzles 18, 19 is diagrammatically depicted in
side elevation in Fig. 2. The narrowing nozzle 19 with the outlet 19a is formed in a knife-
edge strip 23 which comprises two parts 23a,b. The other narrowing nozzle 18 with its outlet
18a is formed by a fixed strip 24 and the part 23a. The dual knife-edge strip 23a is fastened

20 to a fixed carrier 25. :
By way of contrast, Fig. 4 shows a prior-art construction where the knife-
edge strip 23’ is formed as a single component which forms only a single nozzle 18’ together
with the fixed strip 24°.
The knife-edge strip 23 of Fig. 1 is shown in Fig. 3 in plan view, in side
25 elevation, and in lateral cross-section. The projecting part 23a is fastened to the part 23b via
two arms 23a’ by means of screws 26. Slotted holes in the arms 23a’ render it poséible to
modify the size of the nozzle 19 and thus the size of the outlet opening 19a. The same can be
done for the nozzle 18 through relative shifting of the components 23 and 24 (Fig. 3).

Reference numeral 27 denotes bores for fastening the knife-edge strip on the carrier 25.
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the assenbled units in a quiet wave at right angles, and is discharged to

both sides. . Simlar devices are known from US-PS 52 28 614 and US- PS
52 92 055, which also show 5 exclusively & quiet soldering wave i n 18296
the solder is supplied to the assenbled units at right angles.

The invent GLAIMS: for its object to inprove a nethod of

—the—kind
mentioned in the opening paragraph such that a reliable sm [
positions is saf eguarded in a shorter process tine. ﬂm,c’]'ﬂ"[!@/mu
According to the invention, this object is achieved in a ntthod of s d
mentioned in the opening paragraph in that solder is supplied in the

turbul ent zone also via a second turbul ent sol dering wave at an acute’
angl e agai nst the assenbled units, against the transport direction
thereof. Thus in a single process step solder is transported against the

assenbl ed dnits.at an aduimetmdgifevdetsoldening lassembdeds yritst (12) whichi ave camdticted
ogal st e L 0SENe b () S o bt S G B 1, Rl e i
Vet ting i saarbufnedondvid aSAiRf Brikle€ SfidedieWave @0) Behn dctEangld (REFHPGE
transport direction (11) and subsequently via a quiet soldering wave (22) approximately at
5 right angles against the assembled units (12), characterized in that solder (16) is supplied in
the turbulent zone also via a second turbulent soldering wave (21) at an acute angle («2)
against the assembled units (12), against the transport direction (11) thereof.
2. A method as claimed in Claim 1, characterized in that the solder (16) is
propelled against the assembled units (12) in the turbulent zone, seen in transport direction,
10 first against and then in the transport direction (11).
3. A method as claimed in Claim 1, characterized in that the solder (16) is
propelled in the turbulent zone, seen in transport direction (11), first in and then against the
transport direction (11).
4, An apparatus for carrying out a method as claimed in any one of the
15 Claims 1 to 3,
- with a transport device (10) for the assembled units (12) to be soldered,
- with a device (15) for generating a quiet soldering wave (22),
- with a device (14) for generating a turbulent soldering wave (20) in which the
solder (16) is propelled through a first nozzle (18) in the transport direction (11)
20 at an acute angle («1) against the assembled units (12),
characterized by a second nozzle (19, 19a) for generating a second turbulent soldering wave
(21) in which the solder (16) issues from the solder nozzle (19) at an acute angle («2) against
the transport direction (11) and is propelled against the assembled units (12).
3. An apparatus as claimed in Claim 4, characterized in that
25 - the two nozzles (18, 19) for generating the turbulent soldering waves (20, 21) are
constructed as a unit with a joint solder feed and a joint pump (17) for transporting the solder
(16), and
- a divided shaft (23, 24) is provided extending over the full width of the soldering track and
comprising the nozzles (18, 19) for propelling the solder (16) in and against the transport
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IS no lronger necessar short CIrCUIt bri dges are renoved,
i.n known manner, y”" ﬁﬂlﬂ! Eu“m qU| et sol dering wave.

In an embodi ment of thet irventi ®n,sthe sol@er is propelled agai nst 19621896
assenbled units in the turbul ent zone, seen in transport direction, first
agai nst andirectiem (11). t he transport direction. Equally good resul ts are

achi eved en in reverse order,the sol det js. [

assenbl ed Units in the SHPBB%WP ai(gf"f]é ecggbﬁfqlw %r%‘%’s‘g %Fg‘gl rec |on ‘{rdggst
in and t heafGRimpeised 4 nifé-dFePatiip (@B)r»eﬁdse  (2B4) fogethePwith anfixddnstep u(mrfonase
that the two sol deri ng waves are at e sane |evel relatlveto }:m?e-

assenbl ed theifirst noggletaytlet (182 ,gnéah@wan@emouﬂqﬁéi%) Heformed withip

sol deri in equal contact with the assenbl ed units.

The inv t‘}r"%ﬁ%ﬁ’ﬂ%&r relates to an apparatus for carrying out the nethod
accordi ng 7.0 t he i nvent Anmapparatusras slaimed irt Ctanmpﬁ;rdlawtmaed fio that the knifeegdgeed

Bhd & dovi TER (2D 15 Susiuarn e & DrofSing bt ERE) Bt Adeft BB i B R ©
sol der is pLRBEA Bitkt PR (255) it enriea b thslbasBigast @BbYby Aidansefivwd afmed @347,

transport diTtection via a first nozzle. According to the invention, a
second thus forming the second nozzle outlet (19a).

10 8. An apparatus as claimed in Claim 7, characterized in that the parts (23a,
23b) are connected to one another by means of slotted holes and screws (26).
0. An apparatus as claimed in any one of the Claims 6 to 8, characterized in
that the knife-edge strip (23) and the fixed strip (24) are mutually adjustable.
10. An apparatus as claimed in any one of the Claims 4 to 9, characterized in

15 that the two nozzles (18, 19) which narrow from the inside towards the outside are mutually
attuned such that, when solder (16) is provided by the pump (17), the mutually opposed
soldering waves (20, 21) issuing from the two nozzle outlets (18a, 19a) lie substantially at
the same level in relation to the transport belt (10).
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nozzle for generating a turbulent sol dering wave-is provided from which the
sol der energes at an acute angle in a direction opposed to the
transport direction and is propelled againdt the assmbl ed uni t $9-02:1996
addi tional nozzle may be fornmed, for exanple, as a separate,

i ndependentABSIRAGENt . | n an enbodi nent of the invention, however, the two

nozzl es f O"Method of wave-soldering assembled units. °

The invention relates to a method of wave-soldering assembled units (12)
which are conducted over a soldering unit (13) by means of a transport device (10), solder
(16) being propelled against the assembled units (12) in a turbulent zone via a first turbulent
soldering wave (20) at an acute angle (a1) in the transport direction (11) and subsequently

5 via a quiet soldering wave (22) approximately at right angles. To avoid cold soldered spots
and shadow regions, the invention provides that in addition solder (16) is propelled against
the assembled units (12) via a second turbulent wave (21) at an acute angle (o2) against the
transport direction (11) in the turbulent zone.

Fig. 1.
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Qéneratipg the turbul ent sol dering waves are constructed as a unit with a

j oint solkder feed and a joint punp for transporting the solder, and

a divided shaft is provided extending over the full width of the soldering
track “and conprising the two noz for propelling the solder in and
agai nst the transport direction. 1/&2 This results in a

conmpact, space-saving construction f generating the two turbul ent
sol dering waves in a single apparatgg! Only one transport punp for the
sol der is proviffed for1phe sol dering waves.. G ven a correct

construction, shape, sand poitioning of the nozzles, two sol dering

waves will a . “Nil ma
assenbl ed units to be /s ) i C i - S ring
wave is propelled 10 2% [ an.. ngl. Jaifst the
assenbled units in the transport direction.” 18 < ' in the

nits t hr ough

t he second gozzte =t acute angle in t eCNi
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Rhife-édge strip whose tip together with a fixed stfip forms a first
nozzle, while the knife- 15 edge strip is provided with a second opening

which forms a second nozzle for the issuing sol der. This construction
has tHe advantage that the knife-edge strip according to the i nvention
may sinply replace a conponent which Qﬁg used anyway in known constructions
for formng only a single nozzle. FurtKer constructional changes are not

necessary then. According to a further enbodi ment

of the invention, the two nozzl es 20 which naéﬂbm1fr¢91the|rggdkato t war ds
the outside are nutually at ttome such that , when solder provi ded by
a punp, the nutually opposed sol dering ves jssui m t
nozzles lie spbstanti I

belt. An ¢ wqgti ng of the asgepnbl ed unit e.sol de
VAt D /"thff \

rawi ng,
J

di agr ammat \La
shows a kn constr
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Fig. .2 shows a dual -nozzle arrangement according to the invention for

Q5067 .

generating two sol dering waves in opposite directions, 30

Fig. 3 shows three views of a conponent according to Fid- é
Fig. 4 shows a known nozzle arrangenent for generating d S H@‘FQEMENT SHEET

sol dering wave. : the sol dering dppararus—of—Fi
conprises a transport belt 10 on which
w Method of “eave-soldenng assembled units. 03 FEB 1997
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The invention relates to a method of wave-soldering assembled units
which are conducted over a soldering unit by means of a transport device, solder being
propelled in a turbulent zone viﬁ a first, turbulent soldering wave at an acute angle in the
transport direction and subsequently via a quiet soldering wave approximately at right angles
against the assembled units. The invention also relates to an apparatus for mr}ymg out this
method. I

Such methods of wave-soldering assembled units are knbwn. The
assembled units arranged on carriers are conducted over the soldering units, for example, by
means of a transport belt. The soldering unit has so-called soldering waves which are
directed transverse to the transport direction and which consist of liquid solder, wetting the
assembled units to be soldered from below. The liquid solder is transported by a pump from
a bath into a shaft or drum provided with a slot, so that solder emerges in the form of a film
and assumes the shape of a soldering wave.

Known apparatuses of this kind usually comprise a so-called turbulent
solﬁéring wave (jet wave or chip wave) in which the liquid solder emerges at an acute angle
in the transport direction of the assembled units and wet the latter from below with the
solder. Owing to the high flow velocity of the solder sprayed against the positions to be
soldered at an acute angle, a so-called shadow effect occurs, i.e. there will be positions
which are not wetted with solder. Furthermore, short-circuit bridges are created in this
process which are eliminated again in the subsequent quiet soldering wave (lambda wave).
This so-called lambda wave is flat and removes the solder, which has not yet cooled down,
from the short-circuit bridges again. The lambda wave does indeed remove the undesirable
short-circuit bridges, but the unsoldered shadow positions remain, so that unsoldered or
coldly soldered positions are created. '

To avoid such drawbacks, in the present art, the carriers with the
assembled units welded in the first passage are passed through the apparatus a second time,
but rotated through 180°, so that now the positionis which were in the shadow in the first
passage are wetted by the turbulent soldering wave hitting them at the acute angle. Clearly,

such a method is very time-consuming and elaborate.



4 + assenbled units 12 to be soldered are transported i|nREPCATRAENTOSHERT

Buring this transport, the assenbl ed units 12 are coNquCH-eg—oW-et—ar —m—
sol dering-arrangenment 13 which conprises two reservoiris Aq ﬁ tglig
liquid solder 16. In the first reservoir 14, the solder 16 i %g Zd

by a punp 17 on the one hand to a nozzle 48 and on the ot her~hart—t-e—a
nozzle 19, so that 5 e i Si&n gasol der 16 forps so-call ed sol deying waves
il

20, 21 at the narrowed discloses EQ%Fm%%W S——
si des of j '
and provi em W t ﬁpglgleger dlﬁi’ﬂ%g ?ﬂ‘?ﬁ#tﬁgéﬁgb Orel?rg‘r:{eea gﬁengﬁﬁgép&{eg%

angl e ﬂxe[asserqblledamdtsi ig a duietmaegatiright angles, mdasr‘disehhrgcd tosbdth sides.t Similar

Lerr] 2 andEieeS Bt B pa 05, 87 g yana PRS0 UG e ashdndy ™ © "' ©

transpgrt e)EHhIs%ly Q'Quibl sola&hrﬁg wansin' which Qe S818érE¥ @gp i%_ﬁtto 'il‘i’e aderibled s ans
can ari se at the | ower sides of the assenbled units to be sol dered.

After therights#sglesed units have traversed
The invention has for its object to improve a method of the kind

mentioned in the opening paragraph such that a reliable soldering of all positions is
safeguarded in a shorter process time.

10 According to the invention, this object is achieved in a method of the kind
mentioned in the opening paragraph in that solder is supplied in the turbulent zone also via a

; second turbulent soldering wave at an acute angle against the assembled units, against the

transport direction thereof. Thus in a single process step solder is transported against the
assembled units at an acute angle both in the transport direction and against the transport

15 direction. This eliminates the risk of shadow positions arising, where no wetting by means of
solder can take place. Wetting is achieved in a single process step, so that a second passage
is no longer necessary. The undesirable short-circuit bridges are removed, in known manner,
in the subsequent quiet soldering wave.

In an embodiment of the invention, the solder is propelled against the

20 assembled units in the turbulent zone, seen in transport direction, first against and then in the
transport direction. Equally good results are achieved when in reverse order the solder is
propelled against the assembled units in the turbulent zone, seen in transport direction, first
in and then against the transport direction. It is important in either case that the two-
soldering waves are at the same level relative to the assembled units, so that it is safeguarded

25 that the tips of the soldering waves are in equal contact with the assembled units.

The invention further relates to an apparatus for carrying out the method
according to the invention, comprising a transport device for the assembled units to be
soldered, a device for generating a quiet soldering wave and a device for generating a
turbulent soldering wave in which the solder is propelled against the assembled units at an

30 acute angle in transport direction via a first nozzle. According to the invention, a second
nozzle for generating a turbulent soldering wave is provided from which the solder emerges
at an acute angle in a direction opposed to the transport 'direction and is propelled against the
assmbled units. This additional nozzle may be formed, for example, as a separate,

independent component. In an embodiment of the invention, however, the two nozzles for



t hese turbul ent sol dering waves 20, 21, they enter the q&il@gp@@ﬁﬂm\ﬁhgﬁgﬁve

22 by which any short-circuit bridges created in the¢ fyi+
step are renoved. Wereas the sol dering waves 20, 21 iis ug %@g@ﬁ? hij gH
flow velocity, the soldering wave 22 shows a quiet and sljow }5no et .

The construction of the nozzles 18, 19 is3diagrammatical jy
side elevation in Fig. 2. The narrowing nozzle 19 with the outlet 19a is
formed in gedénitihg the turbuléd® §6idéring Waves aiddonBtrecdilOds| £ @it Wik aaint Solded et an
ot her narrowi.ng nozzle 18 with its outlet 18a is fornmed by a fixed
strip 24 ahdPiRYRUmMPfor tragsportngathe selden and e- edge strip 23[err] is fastened 20

to a fixed,Q@RAded&hafe®s provided extendi th idthYE e ¥olBdrirdgORickasl. Fig. 4
shows a priaor-art cons?rronlctigﬁ v %%%vetrhee f<ur11l|‘1¥1e- oe ge strlkp 23" is

fornmed as eomprisifigcthe Gwp onzaies fahpropelliog the soldey imanyd agginst e trahspottalirectorst her

wth the fixed strip ZzFLn'l. . e | fe-edde strip 23
of Fig. %1 Is shown in FIg. regulltsnmpﬁ %orxlnglaf:’é ,acfnsaw%igg‘ggﬂéﬂé"et‘éﬁﬁ on, gﬁ%"’ol n

| ateral cr oestusiddnt solderingewavesjie atsingly sppatatud3 Onlysordeatsdnsportipamp fdrethe solder23b
via

is provided for the two soldering waves. Given a correct construction, shape, and positioning
of the nozzles, two soldering waves will arise which are mutually attuned and attuned to the
assembled units to be soldered. The liquid solder in the first soldering wave is propelled

10 from the first nozzle at an acute angle against the assembled units in the transport direction.
The liquid solder in the second soldering wave is propelled against the assembled units
through the second nozzle at an acute angle in the opposite direction.

In a further embodiment of the invention, the divided shaft comprises a
knife-edge strip whose tip together with a fixed strip forms a first nozzle, while the knife-

15 edge strip is provided with a second opening which forms a second nozzle for the issuing
solder. This construction has the advantage that the knife-edge strip according to the
invention may simply replace a component which was used anyway in known constructions
for forming only a single nozzle. Further constructional changes are not necessary then.

According to a further embodiment of the invention, the two nozzles

20 which narrow from the inside to twards the outside are mutually attuned such that, when
solder is provided by a pump, the mutually opposed soldering waves issuing from the two
nozzles lie substantially at the same level in relation to the transport belt. An even wetting of
the assembled units to be soldered is safeguarded thereby.

In the drawing, Figs. 1 to 3 diagrammatically show embodiments of the

25 object of the invention. Fig. 4 shows a known construction.

Fig. 1 diagrammatically shows an apparatus- for wave-soldering assembled
units,

Fig. 2 shows a dual-nozzle arrangement according to the invention for
generating two soldering waves in opposite directions,

30 _ Fig. 3 shows three views of a component according to Fig. 2, and

Fig. 4 shows a known nozzle arrangement for generating a single

soldering wave.

The soldering apparatus of Fig. 1 comprises a transport belt 10 on which
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standard steséreirs 14, 15 with liquid solder 16. In the first reservoir 14, the solder 16 is transported

10

15

20

by a pump 17 on the one hand to a nozzle 18 and on the other hand to a nozzle 19, so that
the issuing solder 16 forms so-called soldering waves 20, 21 at the narrowed outlets 18a,
19a, which waves wet the lower sides of the assembled units 12 to be soldered with their
upper tips and provide them with solder. The soldering wave 20 emerges at an acute angle
«l and is thrown against the assembled units 12 in the transport direction 11. The soldering
wave 21 issues at an acute angle o2 and is thrown against the assembled units 12 against the
transport direction 11. This construction achieves that no shadow regions can arise at the
lower sides of the assembled units to be soldered. After the assembled units have traversed
these turbulent soldering waves 20, 21, they enter the quiet soldering wave 22 by which any
short-circuit bridges created in the first soldering step are removed. Whereas the soldering
waves 20, 21 issue with a high flow velocity, the soldering wave 22 shows a quiet and slow
movement.

The construction of the nozzles 18, 19 is diagrammatically depicted in
side elevation in Fig. 2. The narrowing nozzle 19 with the outlet 19a is formed in a knife-
edge strip 23 which comprises two parts 23a,b. The other narrowing nozzle 18 with its outlet
18a is formed by a fixed strip 24 and the part 23a. The dual knife-edge strip 23a is fastened
to a fixed carrier 25.

By way of contrast, Fig. 4 shows a prior-art construction where the knife-
edge strip 23’ is formed as a single component which forms only a single nozzle 18’ together
with the fixed strip 24°.

The knife-edge strip 23 of Fig. 1 is shown in Fig. 3 in plan view, in side
elevation, and in lateral cross-section. The projecting part 23a is fastened to the part 23b via
two arms 23a’ by means of screws 26. Slotted holes in the arms 23a’ render it possible to
modify the size of the nozzle 19 and thus the size of the outlet opening 19a. The same can be
done for the nozzle 18 through relative shifting of the components 23 and 24 (Fig. 3).
Reference numeral 27 denotes bores for fastening the knife-edge strip on the carrier 25.
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CLAl MVB: 1 A met hod of wave-sol dering assenbl ed
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CLAIMS: T
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1. A method of wave-soldering assembled units (12) which are conducted

over a soldering unit (13) by means of a transport device (10), solder (16) being propelled in
a turbulent zone via a first, turbulent soldering wave (20) at an acute angle («1) in the
transport direction (11) and subsequently via a quiet soldering wave (22) approximately at
5 right angles against the assembled units (12), characterized in that solder (16) is supplied in
the turbulent zone also via a second turbulent soldering wave (21) at an acute angle («2)
against the assembled units (12), against the transport direction (11) thereof.
2. A method as claimed in Claim 1, characterized in that the solder (16) is
propelled against the assembled units (12) in the turbulent zone, seen in transport direction,
10 first against and then in the transport direction (11).
3. A method as claimed in Claim 1, characterized in that the solder (16) is
propelled in the turbulent zone, seen in transport direction (11), first in and then against the
transport direction (11).
4. An apparatus for carrying out 2 method as claimed in any one of the
15 Claims 1to 3,
- with a transport device (10) for the assembled units (12) to be soldered,
- with a device (15) for generating a quiet soldering wave (22),
j - with a device (14) for generating a turbulent soldering wave (20) in which the
' solder (16) is propelled through a first nozzle (18) in the transport direction (11)
20 at an acute angle («1) against the assembled units (12),
characterized by a second nozzle (19, 19a) for generating a second turbulent soldering wave
(21) in which the solder (16) issues from the solder nozzle (19) at an acute angle (o2) against
the transport direction (11) and is propelled against the assembled units (12).
5. An apparatus as claimed in Claim 4, characterized in that
25 - the two nozzles (18, 19) for generating the turbulent soldering waves (20, 21) are
constructed as a unit with a joint solder feed and a joint pump (17) for transporting the solder
(16), and
- a divided shaft (23, 24) is provided extending over the full width of the soldering track and
comprising the nozzles (18, 19) for propelling the solder (16) in and against the transport



a turbulent zone via a first, turbulent soldering wave (20) at an acute
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acute angle ([err]2) agai nst the assenbl ed units (12) gai nst the
transport direction (11) thereof. Al met'hod as clal ned
in Claiml, characterized in that the soI afér (16) is pr opel | ed agai nst

t he assenbled units (12) in the turbulent zone, seen in transport
di rect i on,dinestior {(}¢ agai nst and then in the transport direction (11).
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for t hesasmw%j ts (12) to be sol dered,
7. An apparatus as claimed in Claim 6, characterized in that the knife-edge

strip (23) is subdivided into a projecting part (23a) and a base part (23b), and in that the
projecting first part (23a) is connected to the base part (23b) by means of two arms (23a"),
thus forming the second nozzle outlet (192).

10 8. An apparatus as claimed in Claim 7, characterized in that the parts (23a,
23b) are connected to one another by means of slotted holes and screws (26).

9. An apparatus as claimed in any one of the Claims 6 to 8, characterized in
that the knife-edge strip (23) and the fixed strip (24) are mutually adjustable.
10. An apparatus as claimed in any one of the Claims 4 to 9, characterized in

15 that the two nozzles (18, 19) which narrow from the inside towards the outside are mutually
attuned such that, when solder (16) is provided by the pump (17), the mutually opposed
soldering waves (20, 21) issuing from the two nozzle outlets (18a, 192) lie substantially at
the same level in relation to the transport belt (10).



- . with a device (15) for generating a quiet soldering wave (22),
: with a device (14) for generating a turbul ent_saldering wave

(20) in which the sol der (16) is propelljeg firest
nozzle (18) in the transport direction (11) 20 Epmﬁﬁﬂﬁl‘?”tﬁ
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(21) in which the solder (16) issues fromthe sol der nozzl em%atmann.m'
acute angle ([err]2) against the transport direction (11) and is
propel l.ed against the assenbled units (12). 5. AR
apparatus as clained in aim4, characterized in that 25 - the two
nozzles (18, 19) for generating the turbul gnt sol dering waves (20, 21) are
constructed as a unit with a joint solder feed and a joint punp (17) for
transporti | der (16), and - a divided shaft (23, 24) is
provi ded e%%%%ﬂover the full width of the soldering track and

conpr i si ngMeltieodnafzwhweessolde3ing 1:83erfibded pnmpel ling the solder (16) in and

agai nst the transport

The invention relates to a method of wave-soldering assembled units (12)
which are conducted over a soldering unit (13) by means of a transport device (10), solder
(16) being propelled against the assembled units (12) in a turbulent zone via a first turbulent
soldering wave (20) at an acute angle (1) in the transport direction (11) and subsequently

5 via a quiet soldering wave (22) approximately at right angles. To avoid cold soldered spots
and shadow regions, the invention provides that in addition solder (16) is propelled against
the assembled units (12) via a second turbulent wave (21) ai an acute angle (a2) against the
transport direction (11) in the turbulent zone.

Fig. 1.
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shaft conprises a knife-edge strip (23) whose tip (23a) together—wi-t-h.a
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sol dering waves (20, 21) issuing fromt he two nozzle outlets (18a, 4169a§ %g— I
substantially at the sane level iff rel"ation to the transport belt
(10).
4
assembled units 12 to be soldered are transported in a direction 11. During this transport, the
assembled units 12 are conducted over a soldering arrangement 13 which comprises two
reservoirs 14, 15 with liquid solder 16. In the first rese}\-/oir 14, the solder 16 is transported
by a pump 17 on the one hand to a nozzle 18 and on the other hand to a nozzle 19, so that
5 the issuing solder 16 forms so-called soldering waves 20, 21 at the narrowed outlets 18a,
19a, which waves wet the lower sides of the assembled units 12 to be soldered with their
upper tips and provide them with solder. The soldering wave 20 emerges at an acute angle
al and is thrown against the assembled units 12 in the transport direction 11. The soldering
wave 21 issues at an acute angle o2 and is thrown against the assembled units 12 against the
10 transport direction 11. This construction achieves that no shadow regions can arise at the
lower sides of the assembled units to be soldered. After the assembled units have traversed
these turbulent soldering waves 20, 21, they enter the quiet soldering wave 22 by which any
short-circuit bridges created in the first soldering step are removed. Whereas the soldering
" waves 20, 21 issue with a high flow velocity, the soldering wave 22 shows a quiet and slow
15 movement. : '

The construction of the nozzles 18, 19 is diagramrﬁatically depicted in
side elevation in Fig. 2. The narrowing nozzle 19 with the outlet 19a is formed in a knife-
edge strip 23 which comprises two parts 23a,b. The other narrowing nozzle 18 with ifS outlet
18a is formed by a fixed stnp 24 and the part 23a.:The dual kmfe—edge strip 233 is fastened

20 to a fixed carrier 25.

By way of contrast F:g 4 shows a prior-art construction where the knife-
edge strip 23’ is formed as a single component which forms only a single nozzle 18’ together
with the fixed strip 24°.

The knife-edge strip 23 of Fig. 1 is shown in Fig. 3 in plan view, in side

25 elevation, and in lateral cross;éection. The projecting part 23a is fastened to the part 23b via
two arms 232’ by means of screws 26. Slotted holes in the arms 23a’ render it possible to
modify the size of the nozzle 19 and thus the size of the outlet opening 19a. The same can be
done for the nozzle 18 through relative shifting of the components 23 and 24 (Fig. 3).
Reference numeral 27 denotes bores for fastening the knife-edge strip on the carrier 25.

The knife-edge strip 23 according to the invention offers the advantage

that two mutually independently adjustable soldering waves can be generated thereby which

facilitate an optimum soldering of the components. Furthermore, such a knife-edge strip can

be easily interchanged with a commercially available standard strip. REPLACEMENT SHEET

11 FEB 2080




