10/ 10 % 2226969 rr] Fig. 13 [err] 2226969
AUTOVATI C SOLDERI'NG APPARATUS The .| nvén 177 relates to automat %?‘2952?3“
apparatus. A conventional autonatic sol geli ﬁb met hod and appar S 1S 0
in Fggs. 12 and 13, wherein a .base board 1 having el ectronic elenents

noun thereon is soldered with nolten solder 3:jetted up froman elongate
open nozzle 2 by the action.of a m)Fqgﬁ so‘!,\ger pressi ng device while the
base board is transported over the nozzle ich is arranged transversely of
t he base board transporting direction at right angles thereto. According to
t he conventional nethod and apparatus, when a |ower side 1c of the base
board 1 is noved past the nolten solder 3 jetting up fromthe nozzle 2,
that is, when the soldering process is &nded, tbhe nolten solder 3 will
progressively flow fromone end |la toward a cedtre | b on the lower side Ic
of the base board 1 whil e the rmlten sof der |s/separat| ng one, after another
at the sol dering points ef—the—base—board—Hrthrs—casg, g unavoi dabl e
that the flow.of nolten s lo |t ng such as bridges,
icicles, drops or dews fofirgggady\%%hgig cr?egEtb@ffgrge v dt h of the base
board 1. Such defective s@PG@r‘?ﬁ %1@9§‘5°I9M°98 %el confirnmed by

i nspection .and have -t £ % 3& iron.,Such

i nspection and amendng mpﬁ%%ﬁe— g2processes
and further decrease tha oﬁ@ﬂ'@fﬂﬁ'@%’ﬂ’@ﬁ?@@?’%ﬁéo he failure
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of defection confirmati on and inconplete amendnent will inevitably | ower
the quality of products. As particularly shown in Fig board 1
has nmany points 4 provided on the lower side Ic thereomegbésng red
to be soldered. Each of the spaces 6 between the soldering points 4

arranged laterally of the base board is SJL250692 \~ 2
very small due-tu the increased densitylof electronic parts nounted on the

base board. The snall est spaces may be about 0.2mm Therefore if the nolten
sol der 3 comes together to one point when the base board 1 is transported

past the nolten solder je z e olderln henonena
o el o g oo el ) UrOHaPLE 25 6LDERENECA ?th‘iu% ng P

herei nbefore. EP-A-0 203 623 di scl oses apparatus f or autonatlcally

sol der| g fhdase, iy oh "BYi BPet! 6! aRLAaEIEPRBEAE 1ABUABRArARUE SUM f ace

t hereof, conprising transporting neans operative to nbve the base board
al ong a base board transporting path which runs at an upward inclination

froma base é&%&f{@ﬁéﬂcsufsmatﬁel de1gdrhagembencd antt appadatuslilsen
sol der storage tan

LS arranged i n subst ant I ntal plane
bel ow t he S bar BLEP andpopREng3 paY’he’aﬁgnhad aff®e 8ﬁ§§tg ?1"5'1 g’é\? soloder
Je-tfj' ng n@l?él @%ﬁbxﬁﬁ@téfleMQWﬁédﬁoT:ﬁwddstﬁébgohass boaderedawdivhr molgemt h,
said nozzl e extendin ransversel y e e d PYr 4 ath at an
obl i que arffi 9% t?%@t?ﬁe?gtgrgﬁ ?ﬂa?iopﬂa§§e38§£ h&%g%a%d sqﬁ%Ved at an
:Jpward in?ctﬂacbmomfabomeltéa soidér pvedeingsdappbeeuhpﬂ-egrt@@smey to the

ower sur f d t t | i;@u 'dﬂ@gg tion of
t he nozzIéﬁﬁgmﬁubéP€r§§$§°Pg§§tog§g aﬁggﬁgz%? Qﬁ%&h égbga?h sooner than to
opposi ng |tansverselytaf the base board transporting direction at ~

right angles thereto.

According to the conventional method and apparatus, when a
lower side lc of the base board 1 is moved past the molten
solder 3 jetting up from the nozzle 2, that is, when the
soldering process is ended, the molten solder 3 will
progressively flow from one end la toward a centre lb on the
lower side 1lc of the base board 1 while the molten solder is
separating one after another at the soldering points of the
base board. In this case, it is unavoidable that the flow
of molten solder will result in phenomena such as bridges,
icicles, drops or dews formed at the centre 1lb of the width
of the base board 1. Such defective soldering places 5 have -~
to be confirmed by inspection and have to be amended by
means of a soldering iron. Such inspection and amendment
operations will increase the soldering processes and further
decrease the operational efficiency. Moreover the failure
of defection confirmation and incomplete amendment will
inevitably lower the quality of products.

As particularly shown in Fig. 12, the base board 1 has many
points 4 provided on the lower side lc thereof which are
required to be soldered. Each of the spaces 6 between the
soldering points 4 arranged laterally of the base board is



ot her side of the "boar d. Japanese pat’ nt'apptlcatlons 59-997 and 59- 15668
di scl ose sim |l ar apparatus and nethods. - Ft#ts admitted that the features of
the prior art will have an effect in decrea5|ng the defective sol dering
resulys such as the soldering phenonmena 5 shown in Fig. 12. However, in
viewdf the fact that in the prior art the base board is progre55|vely
moved up as SHLFWER2 board is transported? the vert | cal distance between

t he base board and the nozzles SJL250692 3 becones
progr essi velyeny esmakl ave t 1o oty inereased rdtamsuﬁe %z&le@trmm parts

preci sely, & P&Ed Bh ofnd! ﬁé‘sé de%fwr esph edia S1OEL eépaeemhsi; baeapBhien

sol der contacts the | ower of base board as the base board is npbved

past the noZ-%mm- | tTlP%r%fféF%f-'b? etla?)d&?%ﬁnt%d?%@ SoPmReFi Fggebhert £8n i s

progr essi velgheligd i€ tinéh ot thesd ebdda of idecrergpested hpaststhérom one

dtoth t f.the b board. .S t diti
o tar {1 omMBIKR ARLARR I TP ERS TOR Loy (HP R GHCLER (RLABRIBd ¢ (he

base board fp)-reribmwndsll tbat¢amised hsusteras betsd mnidiges ngiefékes, etc.,
Dependi ng upan [r of the points to be soldered, it may be
possi bl e toﬁﬁw§ﬁ§%5§ %ﬁ%%é? €such defective solderlng phenonena as
the parts -5 shown in Fig. 12 by enIarging the inclination of the nozzles

with respectgd. Q] t&@d@sﬁpo&{%fgg%gs%g ]%g:ﬁjé g =Toxs 'ém:o Ve such

enl ar genment of I nclination 1's excessi ve 1 nc |nat|d% woul d make
it |np055|bﬁ@hﬁﬁrkﬂﬁaanhasﬁtQﬂﬁnﬁﬁhQY%QQcR*&QﬁQOQiﬁaqqmﬁﬁn%@ﬁ% neuntedhe

base board bn Heuiifitd tHedd9r] Pt Ning t:raipdttpl® hdgnslef ects and

di sadvant ages of the prior art.

U operative to move the base board along a base board .
transporting path which runs at an upward inclination from a
base board entrance to a soldered base board exit, and a
molten solder storage tank which is arranged in a -

- substantially horizontal plane below the base board

" transporting path and had.an elongate molten solder jetting
nozzle directed upwards towards the base board transporting
path, said nozzle extending transversely of the base board
transporting path at an oblique angle relative thereto so
that, in use, as the board is moved at an upward inclination
above the nozzle solder is applied progressively to the
lower surface of the base board, but owing to the oblique

_ disposition of the nozzle is supplied to locations at one

~ 'side of the board sooner than to opposing locations at the

other side of the board.

Japanese patent applications 59-997 and 59-15668 disclose
similar apparatus and methods.

It is admitted that the features of the prior art will have

an effect in decreasing the defective soldering.results such
- as-‘the soldering phenomena 5 shown in Fig. 12. However, in

view of the fact that in the prior art the base board is

progressively moved up as the base board is transported,

the vertical distance between the base board and the nozzles



This is achieved by keeping the distance between the | ower side of the base
board and the top end of the nozzles constant all through the length of the
nozzl es as the base board is transported past the nozzles. Mre
specifically, this object is achieved, in accordance with the invention by
apparatus having the features specified in the prior art but characteringed
in that thS8X250698 ti ng neans i s operat3ve to nove the base board along

t he base board transporting path with the base board tilted laterally with
respect t o belcomest lprogrdssivdky aeatemral 1 sthrowgledthet bendgtly of the base

board tran [ p t . Lﬁ_@ . 4 sane side
as where t%@%\zgzz e ?is&%rq%églﬁerlﬁ]t e %%%‘%%a?% %jh ?ajh%e and the :
di stance b@rpgressivelaneghankenca ofhidle thmmplten isplder tontackept
constant akeR iidiReHide dLMHd Bisd BodIF A e WiEsdAEa @3 & fiSved

transported thereover. Advantageously, adjusting neans are provi

adj ust t he DA% fyMOALq%e bese HIAIRFSHUIP rARgaRant *hate ¥Be board
transporti Bgl@ering Gt agesy s/ prayddindi vy di b FEren Sa Béisg PeR i ded to

o

dj ust the.,angle of_ the nolten solder jetti nozzle wth respect to,the
gajsgsboar d J‘Ff’gﬁg‘pcﬂ’q i‘?q}f &ﬂﬁiﬁ% c'g}qtaijf'e R &1 et‘?m?qgrP%QfP%%Fe
storing taendmmf Hrhee|basgattashahd mc&ngmhaicrlmmrsdm:ﬁrfgimd){tfn&t;@g;s[e[r]

ith e / t nQrt.d i rection. J1n so odi nent s
A carrior SRy B2 & R SR SRR otk R “bel g
t ransport e¢omracts thhendase iboprfeviae I rseoands s attemind Ehet reecye to t he
sol dered bagethQy1teridg Yrdd base board transporting path.

Depending upon the arrangement of the points to be soldered, ~
it may be possible to prevent the formation of such

defective soldering phenomena as the parts 5 shown in Fig.

12 by enlarging the inclination of the nozzles with respect

to the base board transporting direction. However, such
enlargement of inclination is limited, and excessive

inclination would make it impossible for the molten solder 3

to contact the lower side lc of the base board 1.

The object of the invention is to eliminate the defects and
disadvantages of the prior art.

This is achieved by keeping the distance between the lower g
side of the base board and the top end of the nozzles

constant all through the length of the nozzles as the base
board is transported past the nozzles.

More specifically, this object is achieved, in accordance
with the invention by apparatus having the features
specified in the prior art but characterised in that the
transporting means is operative to move the base board along
the base board transporting path with the.base board tilted
laterally with respect to the path so that the base board is
lowered laterally of the base board transporting path at the



Al so some enbodi ments of the apparatus-of. the invention may conprise feed
back means for feeding back the sol dered ‘base board fromthe sol dered base
board exit to the base board entrance of the base board transporting path,
the f®ed back neans including a conveyer arranged bel ow the base board '

tranSBﬁ}tin extending the |l ength of the base board transporting
pat h, firstgs$$$$°g§gans arranged at the €0l der ed base board exit and

nmovabl e between the.sol dered-base board.exit and ghé& end of.the conyeyer.,
Tnd-second | FHTe EL0E af WRGER  Bhe NaspLS ot BoEPHEDRF EROR ERE Fao8,PRATa
bet ween t he daiseatcaranénthanditstancé hbetpeeni theehowetr suefacevefetthet he
first lift ns.t S ti e rriger e 0 .

5 sol dered g%%%a%d%§% g@%tn$%z%%ei%ﬁ%é%ﬁdcéég?%égc%%$%§ikgét%ggégﬁveyer
transporti ngletgtir aof | the t gozhbe sasoble | bése nbaard ahe thanspootdd| i ft neans
transportingghe.saLfier to the base board entrance. In the draw ngs: Figs.

1 through 7 show a first enbodi rent of the invention, in which: Fig. 1is a
front elevational view of an automatic sol dering apparatus according to the

i nvention; Fdvartdgecudlf ¥apuseinghfednid oabéi srovideai b6 aapaset ghe _

Fig. 3is arjght side elevational view of the apparatus in Fig. 1. Fiq. 4
is an enfarg%ﬁgﬁéygﬁb%t?@eta?eﬁFﬁﬁ Bogrd WHER r EPSRRFE gﬁjﬁ@?ihgsﬂeyPégg
Fig. 5 is a tpesgssttieg vpevhshow ng a positional relation between a base
board and nozzles of the invention; Fig. 6 is a plan view of the base board

and the nozzles showng flow of nolten solder with respect to the base
Advantageously, further adjusting means are provided to

U adjust the angle of the molten solder jetting nozzle with
respect to the base board transporting path.

In certain embodiments the molten solder storing tank may be
elongated and arranged at an inclination of about 45° with
-respect to the base board transporting direction.

In some embodiments a carrier may be provided for carrying
the base board, the carrier being transported by_thé
transporting device from the base board ehtrance to the
soldered base board exit of the base board transporting
path.

W/ . -Also some embodiments of the apparatus of the invention may

comprise feed back means for feeding back the soldered base

- board from the soldered base board exit to the base board
entrance of the base board transporting path, the feed back
means including a conveyer arranged below the base board
transporting path and extending the length of the base board
transporting path,_first.lift.means arranged at the soldered
base board exit and movable between_the soldered base board
exit and one end of the conveyer, and second lift means
arranged at the base board entrance and movable between the
base board entrance and the opposite end of the conveyer,
the first 1ift means. transporting the carrier from the



board; Fig. 7 is a side elevational view of the base board and the nozzl es
showi ng the points of the base board to be soldered and the flow of nolten
sol der; Figs. 8 through 11 show a second enbodi nent of the invention in
which: Fig. 8 is a plan view of an automatic sol dering apparatus of the

invention; Fig. 9 is a side elevational view of the apparatus; Fig. 10~3 a
si de el eva®9ba30692ew shown in vertical 5section taken along a line I11-111
in Fig. 8 Fig. 11 is a diagrammtical representation of a carrier

transporti$@t debane hoandr exitf tedthackneeendeosf thee conveyeronthéi gs.
dovi ce, i ooy oy oF EEERRBLELING' tReCbalr AP RE! LA ReRRA sk RBWERY U, o,
of a base ¥fhrthanBerend| 3£5BepRg trRenpRERbARAatBe Sargderbitrdgbe for ned
on the bassag®abdaranéntirgscel3 is a side el evational view of the base
board and the nozzles showing a flow of nolten sol der causing the sol der
bridges. The invention will be described with reference to preferred
enbodi nentsn ashe hdmawingshe attached drawings. Wth reference to Figs. 1
through 4, an automatic sol dering apparatus 8 conprises a base board
transporting device 9, a solder storing tank 10 and a base board angl e
adj ust i ng Tegs cel 1threaghi Tushew ya wEihst eémbediment 6fgtheliawdniohhe base
board transpashig. device 9 holds a base board 1 at the opposite
Fig. 1 is a front elevational view of an automatic soldering
apparatus according to the invention:
Fig. 2 is a plan view of the automatic soldering apparatus: Y,
Fig. 3 is a right side elevational view of the apparatus in
Fig. 1;:
Fig. 4 is an enlarged perspective view of a base board angle
adjusting device:;
Fig. 5 is a perspective view showing a positional relation
between a base board and nozzles of the invention;
Fig. 6 is a plan view of the base board and the nozzles
showing flow of molten solder with respect to the base
board:;
Fig. 7 is a side elevational view of the base board and the
nozzles showing the points of the base board to be soldered
and the flow of molten solder:;
Figs. 8 through 11 show a second embodiment of the invention -
in which:
Fig. 8 is a plan view of an automatic soldering apparatus of
the invention;
Fig. 9 is a side elevational view of the apparatus;
Fig. 10 is a side elevational view shown in vertical section
taken along a line III-III in Fig. 8;
Fig. 11 is a diagrammatical representation of a carrier
transporting device and a carrier feed back device of the
invention;
Figs. 12 and 13 show the essential parts of a conventional
automatic soldering device, in which:



sides la thereof and transports the base board in the direction indicated
by an arrow A by neans of a pair of chainsconveyers 12 arranged in parallel
w th each other. Each of the chain conveyers 12 is connected to an electric
mot o 13 by way of a belt 16 which engages a pul ley 15 secured to a shaft
14 of>fhe notor. The rotation of the notor 13 is transnitted by a
transmi ssi ofIHEIHFZSm 18 and a shaft 19& o a chain guide wheel 20 which is
secured to the shaft 19 and'is in e agenent wi t h“the belt conveyer 12.

Thus each ofifhe el GoRi@feivder) qu GANnQ dozrles hRwings 12
are arrangedhat phendi@ W hdieRedrilayed Wﬁn@mfdﬁ tHelbased Bowkd} he
belt conveyers will ‘advance with the base board 1 in an upward direction.
"The angle @2 be adjusted by an handle or the |ike (not shown). The

sol der stor Fagst.aa& i¥0 & sideneistdtdonalf ivisw o3 d:ere Hawd ﬂ:g:éﬁlkar?d and a

her oi n whi GRS SOPELRE, HPFPSRc ARYaPE MEITOLL Soadezs Gy <1

i mpel l ers (soﬂder Bilidgesq?2 7 shomm) driven by electric
motors 23 apggb gkb%n?:‘io C3RSG! Po\ée'#ssc?l%eﬁ%‘l% %@r’é%éé‘% “ed
device 27 for angi ng e ang e nozzl es a bas as a

rotational §tn§'9dén92@5p|a@v|5@9@nonnt raet @Gmﬁ@e@oﬁr%@gﬂ}e dbiter storing
tank 10 is %@QBE@QC@Otbh© P%P af thieught al i aRdlautonlaitQl: b iHHIdgy 30 i s

provided so_as to be manua rotated to thereby rotate beve|] gears 31, 31
to transnit 3PRBTREUS ﬁoﬁ%résﬁér Bi bapes kAT SEIG‘PSR‘?é'trJ&gatqq}ﬁé? SQat? on

29. Thus theolakst s&B@lingt @ahkn10t BaE &S bakee bdalrde angle iadmjusting 0 is
slowy rotaged |n glhorlzontal pl ane as
o/ ev .

Particularly with reference to Figs. 1 and 2, the base board
transporting device 9 holds a base board 1 at the opposite
sides 1la thereof'and transports the base board in the

" direction indicated by an arrow A by means of a pair of
chain conveyers 12 arranged in parallel with each other.
Each of the chain conveyers 12 is connected to an electric
motor 13 by way of a belt 16 which engages a pulley 15
secured to a shaft 14 of the motor. The rotation of the
motor 13 is transmitted by a transmission mechanism 18 and a
shaft 19 to a chain guide wheel 20 which is secured to the
shaft 19 and is in engagement with the belt conveyer 12.

/ E Thus each of the belt conveyers 12 is moved.

The pair of belt conveyers 12 are arranged at an angle

with respect to a horizontal plane so that the belt
conveyers will advance with the base board 1 in an upward
direction. The angle'- may be adjusted by an handle or the
- like (not shown). '

" The solder storing tang‘lo-is.composed of a first solder
storing tank 21 and a second solder sforing tank 22 each
storing heated and molten solder 3 therein which is jetted
up from elongate nozzles 25, 26 by means of impellers (not



shown in Fig. 3. Wth further reference to Figs. 3 and 4, the base board
angl e adjusting device 11 is provided to change the inclination angle [err]
of the pair of belt conveyers 12 with respect to the direction intersecting
t he base board transporting direction (arrow A) at right angles. In ordger
to attain this aim a pair of inclination bases 33 are provided. One ofrthe
i nclinati c3JLRERE933 is arranged near tRe board entrance while the other is
arranged near the base board exit. The pair of inclination bases 33 carry
an el ongatshewmhbotriganohywaieatrhe parersf 28nand beArsy@ds 12 are
arranged. Faele@fiydeyinclination bases 33 is turnable around a hinge 36
secured to the housing 35 of the automatic sol dering apparatus 8. A handle
38 is provided so as to be nanually rotated to thereby rotate a shaft 40

t hrough worme g@@lée§9st89mé\ c—aﬂk4iosnaur addbmt:bezs'hefbh.— ¢hainy ifnige tafedr €
rotated in_t gectlon B oI & n? éh ation_base .33 i.n the

di recti on ¥ O HPSLHRZZ ﬁﬁrde P8P gra4 aﬁﬁl slﬁ Eﬁ &éﬂﬁﬁlvmth t he
cam The ayt@ﬁﬁﬁmczsobﬂeviﬂgdappataeusoﬁ kaeraof], used £he soldeiJL250692

8 preheater, 44, ba o] d o] a apd vept t 46 whi ch
are all QK§E$E&?% ﬁ%%@nfépr%vgééggeg ?és%ggtggg SQ g?é#%&hgégh X

thereof . |staptonti ok bandhe agpaSapugviﬁedb§9ea§o&Ddb§ mgnMﬁddgported in

an upward gdj f&&‘éaogﬂ éfgsgd%eg%nsevemgbea&@r BhW BY &8SReEhshd t2 the

hori zont al ane etting nozzle$§ 25, 726 _are arranged in

a horlzont%9t$¢%9@ @ a ﬁ?EHéFéinﬁhéétlﬁglPﬁaFP&nrﬂFPﬁip@§ﬂe@Faﬁﬁ9qIwa base
board transportthgs dtheCtbeatdbfat heth@senhoahdti 18! fthies sbllderd

storing tank 10 is slowly rotated in a horizontal plane as

shown in Fig. 3.

with further reference to Figs. 3 and 4, the base board
angle adjusting device 11 is provided to change the
inclination angle'U of the pair of belt conveyers 12 with
respect to the direction intersecting the base board
transporting direction (arrow A) at right angles. In order
to attain this aim, a pair of inclination bases 33 are
provided. One of the inclination bases 33 is arranged near
the board entrance while the other is arranged near the base
board exit. The pair of inclination bases 33 carry an
elongate support 34 on which the pair of chain conveyers 12
are arranged. N’

Each of the inclination bases 33 is turnable around a hinge
36 secured to the housing 35 of the automatic soldering
apparatus 8. A handle 38 is provided so as to be manually
rotated to thereby rotate a shaft 40 through worm gears 39,
39. A cam 41 secured to the shaft 40 is therefore rotated
in the direction B or B' to move the inclination base 33 in
the direction C or C' through a guide roller 42 which is in
engagement with the cam.

The automatic soldering apparatus 8 has a fluxer 43, a



fromside to S|de in such manner that the Iomer side 1c of the base board 1
is lowered in the same direction IateTaIIy of the base board transporting
path where the el ongated nozzles 25, 26 are inclined farther fromthe base
board -entrance of the base board transporting path, so as to obtain a
subsf&htlatl %&éﬁﬁ% t vertical distance petween the |ower side |o of the
base board T eIongated nozzl es 257 26 aII through the 1ength of the
nozzl es when_t base ard )assSes._over %he n eis trated in

fo 6 In ieveer $8n Pape brard, cnelife "ERfe 95 aicveRciiatishior i n
t he soldersﬁuntsmﬂ&zuﬁhﬂéhlaremaﬁﬁrghmenahbgnkaohnatpro?mdedsbumn) S

el ectricall _sggi pplied to the electric
notors 23, t éé%ns dggven aﬁ%%§£a88¥e P%g?éy(not shown) are rotated

by way of . the transmi-ssion belts 24 so that the nozzles 25, 26 jet. up the

mol ten sol defn JHfsr SR bf ﬁt? % aé’tt\@&tst@ﬁensagé ﬂéai-é gleggtrically

energi zed it dri'ves the pair aln_conveyers whi ch transport the base:
- board 1, by fé?ﬂjlﬁﬁ?i@tetﬁel‘brﬂ}bs‘m‘éagql d%’srqiﬁit-‘t-%r%'éfa PrRedateymieed| spgle

i ndi cat ed by hicrRIFdypdet HE dassrdasneal pFahélixethdymbleeh! Hyeges3 and
preheat ed by, the preheater 44 aqg Is then soldered at_the soldir torin
tank 10. IEH gwzzles 2 6 are arrangR¢ iR cFhRREEOREA ang &nd

6, if the harredetgminieail im:l:m:éttitm w&wtmmﬁlw the Béswl bbasd

T bace bo el A o AEDEIGR o he Dbl Bolbd! SLLEY 0P RLRA] O

vari ed as tHedmssdoaral side Jaummtednarm%hahetlhevxbmwerdelde b€ offie

szye goar d kny JadiP dUHH 6551 & & ud i el n 20 Csdhie 8PEELEEORO1aCEriEEE
of the base board transporting path where the elongated
nozzles 25, 26 are inclined farther from the base board
entrance of the base board transporting path, so as to
obtain a substantially constant vertical distance between
the lower side lc of the base board 1 and the elongated
nozzles 25, 26 all through the length of the nozzles when
the base board passes -over the nozzles. This is illustrated
in Fig. 5.

‘In more detail and with reference to Figs. .1 and 2, the
solder in the solder storing tank 10 is made molten when a
‘heater (not shown) is electrically energized and heated.

N, When power is supplied to the electric motors 23, the motors
are driven and the-impellers (not shown) are rotated by way
of the transmission belts 24 so that the nozzles 25, 26 jet
up ‘the molten solder 3 as shown in Fig. 7.

When the motor 13 is electrically energized it drives the
pair of chain conveyers 12 which transport the base board 1,
by engaging the opposite sides 1la thereof, in the direction
indicated by the arrow A. The base board 1 is fluxed by the
fluxer 43 and preheated by the preheater 44 and is then
soldereéd at the solder storing tank 10.



farther fromthe base board entrance of the base board transporting path.
It is therefore necessary to operate the handle 38 shown in Fig. 4 so as to
make the sol dering condition constant and attain the best soldering effect.
The cam 41 is rotated to laterally tilt the base board angle adjusting -
devi ce 11 about the hinge 36 so that the heights of the respective chaiyf
conveyers 29LZPRO@Zf ferent from one och%. More precisely, the base board

angl e adjustipg device 11 .is .0 be dncljnedt t hat, t

oi'de 1 o of WLKB FREETBOGRI TP WS b8 WA dh Af SPSAgRETe T trtietdopRer
tg tBe holrjimcmﬁ.ﬂé phage the mezlidse 2Hs@Godrth an argher@din athe al | y of

t he base ard transponti at t ' t '

nozzl es 25805228P aﬁ'alptlﬁé‘r%gts?)o%% ﬁ:teo é&s% ?%@én&elﬁ éiﬁ’%g‘gg@%:r d
transporti thephasesboagd d eist zieguinashstthe saldening Gendieomarihben the
| over si deplo abolBReN380 oA ch AN (IR HHPDOUAPSL 2 adfindda t he

nozzl es 25, 2 ough the length of the nozzl es when the base board 1

passes ovebecRusgotPeedoWETe SidRIiLGe P e hasehears & [t B8 the base
board 1 caprbgrdekavainetihdrh ansas e horles (35, |26 Twhdite betsey bape d
and the inclination angl of tgﬁlno zles wth res ect, to the cross
section of IPREPBEsFTGTL e RARS, ar’ﬁf, entypngs, 4 itg.fe (RPIRPWXA e

rel ation; taanspotriting padmrr]. tan B. Wth the soldering condition as
nmenti oned above, a constant soldering tine, that is, 3 seconds nmay be set

for contacting the entire soldering side of the base board 1 with nolten
SJL250692 It is therefore neceBaxy d&y Peratedthe Handie 8 ehowrsino as

to attain g9y dgal And falidies unpldoiddin 6] IShaidiedoribtdse bras. W LN

reference {0°Figs.” 6 and 7, since the nozzles 25, 26 W/
attain the best soldering effect. The cam 41 is rotated to
laterally tilt the base board angle adjusting device 11
about the hinge 36 so that the heights of the respective
chain conveyers 12 are different from one other. More
precisely, the base board angle adjusting device 11 is to be
inclined to such a degree that the lower side la of the base
board 1 will be tilted at an angle ¥ with respect to the
horizontal plane so that the base board 1 is lowered
laterally of the base board transporting path at the same
side at which the elongate nozzles 25, 26 are farther from
the base board entrance of the base board transporting path
so as to obtain a constant vertical distance between the
lower side lc of the base board 1 and the upper sides 25a,
26a of the nozzles 25, 26 all through the length of the
nozzles when the base board 1 passes over the nozzles. The
required inclination angle ¥ of the base board 1 can be
determined by the ascending angle < of the base board and
the inclination angle B of the nozzles with respect to the
cross section of the base board transporting path, that is,
to satisfy the relation; tan ¥ = tan 4 tan B.

With the soldering condition as mentioned above, a constant
soldering time, that is, 3 seconds may be set for contacting
the entire soldering side of the base board 1 with molten



are inclined at angle Bwth respect_to a perpendlcular I ntersection of the
base board transporting path, the:nplten 'solider 3 flows with respect to the
base board in the direction indicated by arrow D intersecting the base
board -{ransporting direction indicated by arrow A at right angles. The

sol dém ng. operatlon Is therefore initiated fromthe right side end 1d of

t he base boaPdlL259882i s progreSS|ver shi¥Qed in the | eftward direction and
ends at the left side end I'¢ of -the base board 1.%Therefore the nol ten

sol der 3 doeSOMSETCANJELEES: ¥PoATOBORE BPZERESHSE0 2oEPd SF LR Fierd

of so cal | edahai #ga3tlesCkeldettings eFfedtWwidhone! dafileetideearding to the
enbodi nent, the base board angl e adjusting device and the nozzle angle

adj usting device are described as i ndependent devi ces. These devi ces may
however be desthnedfeveanper abeFigsass$oandt 7onsdnte &aehnomhées 1253c & dance
with the for a; t | h a f the

I nclination %ﬁéléhgﬂlgsﬁhétngg 8 B §&%g6§ESPF°%aE§eQaBE§P% (Ve a%lﬁstnent
of the inclikatevaeahgbn pér rtpeobatsnebpayé syangpertAngt pethentibe mitteﬁ

the inventiogonsbl 80w1BGsdRIth! P@Q;l:\é’bﬁzhtbeftﬁéeﬂﬁget Bobir@S in8 thgd 9 where
an automatic_sol dering apparatus 1 has a trans ortln% device 112, a feed

back devi ce 4iBeciifBainficakednlYa255PHeP iRSEFRECEARE e baseshoRTd n

Figs. 10 andtﬁénsbbﬁtihgga\%ﬁébﬁmﬁndQ?&@Eaﬁé& bgchudew A ear &'lightlb&g*l@é.ng
I C Qre or ILOVI p

a pair of ar 218 e
158 Tor ol ahBe o MR  hOB PG A toa0e  BokPaT S 16T SALBALT SEPS) FFEMS tBc ur es
218A, 2188 arfghtramgedenﬂpmslbe theebabeobbard 1 afdlL250p®Dgressively

é%‘phe appara %gted in the leftward®8f rQSEanagﬁangﬁgsagto@ﬁeeﬂgfkgggkﬂyﬁSe

end le of the base board 1. Therefore the molten solder 3
does not converge to one point of the base board 1 and

phenomena of so called bridges, icicles, drops or dews do
' not arise. '

According to the embodiment, the base board angle adjusting
‘device and the nozzle angle adjusting device are described

as ‘independent devices. These devices may however be-

" designed to operate in association with each other in
accordance with the formula tan Y= tan «&- tan 8. In this

case, a change of the inclination angle 8 of the nozzles 25,
26 will cause a relative adjustment of the inclination angle v

\,) : of the base board 1. '

Another embodiment of the invention will now be described
with reference to Figs. 8 and 9 where an automatic soldering
apparatus 111 has a transporting device 112, a feed back
device 113, a heater 114 and a solder storing tank 115.

As ‘shown in Figs. 10 and 11, the transporting device 112
includes a carrier 118 having a pair of arms 218a, 218b
which are forked and each provided with a pawl 118a for
clamping and holding a base board 116. A pair of lift
structures 218A, 218B are arranged opposite to each other,



111 and the other arranged at the opposite end of the apparatus 111. Each
of the [ift structures 218A, 218B has pulleys 219, 220 having a pair of
belts 221 laterally spaced from each other and wound t herearound to forma
belt conveyer of a width slightly smaller than the width of the carrie§:118
So as to carrier 118. The belts 221 are driven by an electri g
not or 223q%§£%%ég§% a pair of gears 24HL§6 particularly shown in Fig. Ii,

the transp&ﬁi&?mgwﬁffa&%&aaq bhe LREJ1EAGKRATKLCEE e AKpaRaRI a1 1 1Y
of sensors |err| stuch as crosw tches each~arranged at pre erm ned
pl aces t hekkbfandhthecpthes arrangeddatetbpeeprppsitegandsofotbgerate a

control dey f con | K89 e C , an h arts,
bgé/;bd;gé;réf&gs P_il.d Eéeilx bEOtRECELEXCstPLetEres 253 ; Ql@thhgﬁso

as wll cribed in_detail. A fluxer 226 is arranged bel ow
transport iR HRYS 21912238 BaViBaf AuRaiReOfcRBLTEN2R4] AasesrliNe spAcedhoard
116 }mu chlfdﬁolﬁ {jé’é@ll@_l_h%‘fﬁéroaﬁdtﬁbﬁn?ﬁﬁéfe?@ohh&t gbhzobﬁ\za ba?%d may ?eth
easily sol dered. e_transporti eyi ce i s desigpe ranspor e
base boar FANYEYSF (RE ﬂiVé@? oﬁfg93518naWﬁ$f§F ﬁhaanggé Wkaﬁhr8§p§e9 to a
hori zont alcgdeier The seadertdldarsypthei dagriarpliBeat Theebbate keard 116
up to a pr term t enpe r for. _exagpke, about [err nd _i.s conposed
of a pIuré%? jfo?vgﬁg% rgg %gégFﬁbceﬁéﬁgﬁthézgyay %nﬁ%daskagrbﬁrside.

Accor di ng geartsie2éenbodi nent, the sol der storing tank 115 i s el ongated

| aterally of the base board transporting direction A and is arranged in a

hori zontal plane at an inclination with respect to the base board
transport if%) RATELERLRAT LY nshewnr #anEidwi 1. sthe Hrapsperthngofevieesol der

storing tanie ldda the Feadi Bacr! 889hte 128 RAveéhg pear8iitd akcsansdrizanged
as shown, that_js, the first heatlng el enent 114a Is laterally shortest ang
LSl-LS11 such as microswitches each arranged at
predetermined places thereocf. The sensors will produce
electric signals to operate a control device 225 for
controlling electric motors 11, 23 and other parts, as will

be described in detail.

A fluxer 226 is arranged below the transporting device 112
so as to flux the required points of the base board 116
which is transported over the fluxer so that the base board
may be easily soldered. The transporting device 112 is
designed to transport the base board 116 in the direction A
ascending at an angle with respect to a horizontal plane.

The heater 114 is provided to preheat the base board 116 up
to a predetermined temperature, for example, about 110°C

and is composed of a plurality of electric heating elements
228 arranged side by side. According to the embodiment, the
solder storing tank 115 is elongated laterally of the base
board transporting direction A and is arranged in a
horizontal plane at an inclination with respect to the base
board transporting direction. In accordance with such
arrangement of the solder storing tank 115, the heating
elements 228 of the heater 14 are so arranged as shown, that
is, the first heating element 1ll4a is laterally shortest and



,SJL250692 12 the foll'owi ng heating el ements are

progressively elongated to a maxinum-substantially corresponding to the

| ength of the solder storing tank 115 and then the foll ow ng heating

el enpnis are progressively shorter to a mninmumat the |ast part 114b of
the heater 114 is d gned to uniformy heat the base

t he ater 114.  Thus [
board 116 a§qﬁ%§dég% board 116 is exposig all through the entire part

L1 anspor  ad CPPnd O i T SHEMES BT8R

he base board is

PSS IVELY (elongRked o9
and a secondot anmaZithume GubsEtan g e rcorresmridisrg (tottishdengtimdef nol t en
b heat _ ‘o) 3 1.8 | etd f 36,
236 onto & HRGPOR srok ind ar 133 S herf i AR IGERY Keaking D).
235 whi ch aedementsn are engREssiyedecEhantentts ¢ Bninuw ah the | byst 232
and bel s 233.¢The 0L ene23RatdB AIE, AAN0othd hddied i75 And second

sol der storing tanks respectively wth an 1 nclination of about

[err] with fesjeeed o palferalyodedt thes hase heasd ddif @ AhaHeasezzl e
236 in the bohtd 19608 HxPosad 2ANK thddugh RIHY i#d i (dhrt RN S to
rotation plate structure 239 which is el ongated al gng the nqQzzle 236 and is
rotated by XRech&aterc ifpPo Sy REFind, &5 Hide 3 FhRRase PR ¥ t en

sol der | ett egtanppbir@@dt.ne nozzl e 236. Next to the solder storing tank, a
fan 241 is provided to cool down the base board 116 which has been heated
up to a high tenperature by the soldering treatnent. The apparatus 111 is
provi ded wi Theasodder 242riimoctamiks 1d Spliwr somppsed wédnta |Hiigty Yanks 223

L)oo | SRE08, SR G0 %0 Gatat MR AR T i dodiegy (11 o
i nventi on ashewnii sade medren byea heater (not shown).  The molten
solder is jetted up from nozzles 236, 238 onto a lower side
1l16a of the transported base board 116 by impellers 235
"which are driven by respective electric motors 231 through
pulleys 232 and belts 233. The nozzles 236, 238 are
arranged in the first and second solder storing tanks 228,
-230'respectively with an inclination of about 45° with
respect to the base board transporting direction A. The
nozzle 236 in fhe first solder storing tank 229 is provided
with a parallel rotation plate structure 239 which is
'eloﬁgated'along the nozzle 236 and is rotated by an electric
" motor 240 to give pulse-like waves to the molten solder
) jetted up from the nozzle 236.

"Next to the solder storing tank, a fan 241 is provided to
cool down the base board 116 which has been heated up to a
" high temperature by the soldering treatment. The apparatus

' 111 is provided with a cover 242 which has a plurality of
ventilating fans 243 provided thereon for discharging gas
and smoke which may be produced during the soldering
treatment of the base board 116. ' '

- With the structure of the invention as mentioned above, the
operation is as follows: = : :



operation is as follows: SJL250692 13 Wth reference
to Figs. 8 and 9, the first and second sol der storing tanks 229, 230 are
heat ed by heaters (not shown) so that the solder in the tanks is nolten.
The nolten solder is jetted up fromthe nozzles 236, 238 by the inpellers
235 rotate notors 231 through t belts 233. The nolten sol der ¥
jetted up g?ﬁ%?@ﬁ§2n0z2|e 236 is puIse‘ﬁ?ke waved by the parall el rot at i*on
plate structure 239 rotated in the nozzle 236 by the notor 240. A guide
plate (not shown) is provided adjacent to the nozzle 238 so as to flatten
the top ofWitk neferencel tter Figse BeenddSuptheokirRé Ag;isecord sglder

further re O£ {:Qnﬁbgézﬁlozéada}é nekeadt b Heb%rlsl(h%te Ggnd

rot at ed, e rotation I's transm fted to a chaln 210 through a
pair of geﬁbétzibemﬁpéﬁearénlﬁh§n§§§§ﬁehﬁ fPdkeBach THEnaPlteD $A10EH ¢ | the

chain 210 {g jeteeaduphzofl Qﬁlé\/\héezdefse.o_taaqnzee Bygthhl imﬁélmlm pi ece

213 secured t0 the chain 210 holgg E ﬁ g hg %arrl %Fgland t he

opposi te sFAEa1e8cbyr thReMPAPr el 3ts tEFPHRRY] pP§ & 632 gdiftfe

The carri esoidéri §etheaeﬁpr e:rbmarnaao nhbedlen28be idi palisiesl iket memerbw t h

t he base b rd 116 ch i1s.cla d_an e nged

paw s 118a Pﬁga&ggh Ptfféo aﬁgsg ES 89%123 uxegpé¥ltté?reqU|red

poi nt's thenezﬁléyZﬂbeb&lmhermbzer 2%0e fﬂugendgzelagelﬁ@hquﬁbQMQX1m%spect

to the bas Bﬁi*agdt 53]58ahk 29 %@ea&g&?w:ba '5B° 031t 3ottt lerlerédp 1 1

the horizoRt ane the opene | uxi ng area_of luxer is

substantlaofytne4mplﬁ§§ FﬁédégtUQNeoﬂGﬁéédfPEx H@maF@§|Q94ﬁQQﬂ%3Q1)

efficiently flux the base board 116. The base board 116 pretreated with the

fl is transported ;

WS T alER surther reference to Figs. 10 and 11, when the motor 11 ™~

is energized and rotated, the rotation of the motor is
transmitted to a chain 210 through a pair of gears 212 which
are in engagement with each other. As a result, the chain
210 is rotated in a clockwise direction in Fig. 11. An
engaging piece 213 secured to the chain 210 holds one side
118b of the carrier 118 and the opposite side 118c of the
carrier is slidingly placed on a guide rail 215. The
carrier 118 is therefore transported in the direction A
together with the base board 116 which is clamped and held
by the oppositely arranged pawls 118a of the carrier 118.
The base board 116 is fluxed at the required points thereof
by the fluxer 226. The fluxer 226 is inclined with respect
to the base board transporting direction with the angle of
about 45° in the horizontal plane so that the opened fluxing
area of the fluxer is substantially 1.4 times the actual
opened fluxing area in effect to efficiently flux the base

board 116.

The base board 116 pretreated with the flux is transported
over the heater 114 and heated to a temperature of about
110°C. The heater 114 is inclined at the forward part 114a
and at the backward part 114b in parallel with the solder
storing tank 115 with the angle of about 45° in the



.over the heater 114 and heat ed fO-é tenperature of about [erf]. The heater
114 is inclined at the forward part . 114a and.at the backward part 114b in
parallel with the solder storing tank 115 with the angle of about [err] in
the /7 SJL250692 14 horizontal plane so that the base
boar ®™116 i all through the ent{je part thereof to the heater 114
In a sane p§9?2§6§?§tine, and therefore t%e base board is uniformy heated.

i thout def |echiapsa Pyl oo @nits @0 Badel bodz. 118 Sdidsitbdda e i 7 st

sol der storing tanka 9 Ich is jetting up the nolten solder, having the

pul se |ike Hh¥eygheirbeaedFimre ot thegeod $o thee NRARST 414 Jf R TSt o

exhaust .t hepgadodWBirC kime , Papdl addrefore! htef basehddaed Ms tirel fodnen

sol der, fromthe |ower side 6a Qf the base board 116 to thereby uniformy
wet t he basBeBE&PdWHtNRUL,& EO88*der . Subsequent |y the base board 116
is soldered nost desirably at the second sol der storing tank 30 where the

nol ten sol der _jetting up_has.fl at es f 0 whi ch
will contac uirlﬁ eﬁr é:ggd%&ls? gtota%gh\gg%né'lst %%%ngtgrt . ortto SQgeéggﬁ?gtat t he

| oner side &bBdesf stheringsdania2d vhdchThe Jetddngsupr ithe meadiden sqkder

i nclined at r ot 10 0 Rpreily.an td s
direction Ah\%%lgﬁé tkzﬁé %g\gles &é'%%?%%’e}ss g{e?%rf?g:o%r%t ed i nlan a?ggn_ I ng e.'pl ane
with an i ncliket WeNesowxed effectiye, too exhausthdnfooad: JBHED 3F 11 1 ow

Er anspor £ NG g e e e e s 1 ot od
fromthe IegPWSHdsépetHésﬁa§@ E@§r§a§ﬁ PP&?dBE&%dto Qgﬁﬁ? %n“%%ﬁ?ﬁ% t end

IS
of the baseybgattiel béses boagdbadahbahied mod tehassjidered ISubsesyulinteky i twe A,

s accorggggl%ogg e&ﬁ%di%h%%l%ggegohggQ.desirably at the second
solder storing tank 30 where the molten solder jetting up
‘has flat waves formed at the top thereof which will contact
the precededly attached molten solder for 3 seconds at the
lower side 116a of the base board 116.

The solder storing tank 115 is inclined at about 45° with
respect to the base board transporting direction A while the
base board 116 is transported in an ascending plane with an
inclination toward one side, so that the molten solder will
flow eventually in a direction at about 90° with respect to
_the base board transporting direction A. The soldering
operation is therefore initiated from the left end of the
base board in Fig. 8 and is ended at the right end of the
base board 116 as the base board is transported in the
direction A. It is accordingly observed that the molten
solder does not come to the centre of the base board 116,
and thus the undesired soldering phenomena such as bridges,
icicles, drops of dews, etc., are-not be produced. The

- soldered base board 116 is then cooled down by the fan 241
and is further transported to the end 112b of the base board
transporting device 112.

" With reference to Figs. 9 and 11 showing the feed back



sol der does not cone to the centre of the base board 116, and thus the

undesired sol deri ng phenonena such as bridges, icicles, drops of dews,

etc., are not be produced. The * sol dered baseboard 116 is then cool ed down

by the fan 241 and is further transported to the end 112b of the base ggard
e

transporti | 112. Wth referenc o Figs. 9 and 11 show ng the d
back ﬁ‘]?g%ggéggi ?Sédevi ce 113, a pair of figrst
carrier holdet ar nged n ' ' ﬁ{yéd he
guide_raildﬁxééStf?ﬁé engg}%Zggon? g Sggg&%§;? l?%gﬁggg%??ﬁg g&%%ce 112.
The first omranhcexhehdirp 2£5thecchainaBld aad thgcguide LA are

normal Iy chpsedngs1$haBsdinal bawe boara \ianspls tang igdivikhs 1W2ans mg ed
by the transporting device 112 is | ocated on e hoI:%§% es 145a.0f the

f

carrier hof#8F§ gasTrigrhelgers: 3L 8Fe SuF, B & 3 ST Vet hd is
:grtnﬁg Ce)|n b?4ghﬁa_ aﬁrele!ha%hhilqu'tb%aabd “é_hesmwl by aerriows ¥25 H.s Wheponsi ve

ectric signa ur.n e.carcier.,ho r ' | t E
t hrough a HPFVEaﬁEgﬁﬁn F’éﬁn %:ﬁ'@f‘s?ﬁ&' %’Xd 1:thla;ké: %ﬁ%p(%;%&ri:r%r té&g’ig!r# gﬁijhgns
f?r ked ar rTrgsz 18eatad8bnofthehaodlidings fiawesuld 521 84 Itheaarniemhalsians
station. carrier._hol der re | e 4 |
respecti vel‘gst' oapﬂlg‘ﬁrﬁ\%(‘flg%gv% ?‘%ﬁegs[ g&lr%]rh%t%g Hﬁrttr?tét r%é’g‘% g'nrlset Ear%dheirseby
nove down thenkdf pnstiougimee anl @Asictige sdignadt-i o cAnt Rk [destiqRy| der s

245 are moygq (@MReARdndibe Y ferdl diRldtri@bighuiche Wil Ak Udrrlepped

at a | ower on a own le leaving the carrier 118 on the belts 221
whi ch are beildersai24gl in ithes diFectd ons %ct‘ﬁ"tfr?"@h 8§ AF "aﬁwé'tﬁfs’}%l‘f% lift
structure 2434 B and Yakelitheh caratiidr, up dritio) thee farkedradms t her eby

move the C%ril.ralae,r ZQ%lb %rfs 1:%14(535 lkiafqtk sitr{'u%tq}rree(\ztliaan l%éa%éé]eaéjpaq?rupper N/
station. The carrier holders 245 are turned in the
directions E respectively to push microswitches LSZ' LS2 to
turn the same on to thereby move down the lift structure
218A in the direction B. The carrier holders 245 are moved
down past the pair of belts 221 therebetween and are stopped
at a lower station as shown while leaving the carrier 118 on
the belts 221 which are driven at all times in the direction
C. Simultaneously the lift structure 218A pushes a
microswitch Ls4, to turn the same on to thereby move the
carrier holders 245 back in a direction F to the upper
station for carrying thereon the next carrier.

The carrier 118 transported by the conveyer 222 in the
direction C pushes a microswitch LS5 to turn the same on to
thereby move up a stop-up member 246 to hold the carrier 118
in an upper position off the conveyer 222 to temporarily
stop the transportation of the carrier while moving down the
lift structure 218B at the start position of the
transporting device 222. The lift structure 218B pushes a
microswitch L86 at the Lowest position to turn the same on
to thereby move down the stop-up member 24§ so that the
carrier 118 is placed on the conveyer 222 again which
transports the carrier 118 in the direction C and onto the



.station for carrying thereon t he next carri.er. The carrier 118 transported
by the conveyer 222 in the direction C pushes a m.croswitch [err] to turn
the sanme on to thereby nove up a stop up menber 246 to hold the carrier 118
in upper position off the conveyer 222 to tenporarily stop the
traﬁgﬁortatggﬂngsgbe carrier while noviyg down the Iift structure 218B at
the start position of the transporting device 222. The |ift structure 218B
pushes a m gi esWstelickare] 2agst he | owest position,to turn the same on to
thereby nove down the stop-up nenber 246 so that the carrier 118 is pl aced
-on the conveyer 222 again which transports the carrier 118 in the direction
C and onto when th&ltarp6e? 218 is placed on theé6 lhiifftt sdmuedunee 21883, Wen

t he carrierEﬁégﬁkﬁgﬁg?cgg?opggpgslbf 18&5%%5%53 %§8Bt Q%r5aghhp§égg3°n

pushes a m err on to ¥hereby nove up the Iift
structure 2t8Btherehy upvecupothe éhfﬁoﬁtrpﬁﬁvrénzﬂﬁﬁtié ey ddx

carrier hol i:ﬁ ééﬁfh%gft% nRAKE 87 BadReBEd seBoRANLAS1W! hollderes i4Ehes

[err], [err] respective carrier 218B may verti.call glss

t hr ough bet @ﬂteﬁeabgveu érehepegﬁé énch*Pﬁécrtu P thy F'&EFG’F@”Q’E%E\% ed
up to a pregst e&abﬁéétmeéuyl 88 %ﬁdtp'ﬁﬁée&a&rﬁbﬁrr Q388 mhy[ elerltiicallly n t he
sane on to th@ rebé turn the secon carrie B ig S Zé% %?1 qj&ﬁgtlon F
to hol d theP@gfrf¥ Fngg.b?ﬁEﬁePhﬁ ﬁaEﬁFﬁéeBp PAPSFS; 478 & nd 5! der ed
base board $tguttapet bessaisi movédSupndopat pradeterininedh pasd tdaro arde
carrier. The chain_210 w n.kLrangpo h a r ~hl q%y% rection
A, and the BYP FgralTécﬁFFVi%ﬁgh §161%§0§&1bc%hﬁ s %to%tﬁpk% qy on to
t her eby t urtutrhetbecsedondr caerikul oldezss 218 ﬂne er ddrestieny FSi&tivel y
(o ~ hold the carrier 118.

Then the machine operator takes off the soldered base board
116 from the carrier 118 and puts a new base board onto the
carrier. The chain 210 will then transport the carrier 118
in the direction A, and the carrier 118 will push a
microswitch LS,, to turn the same on to thereby turn the
- second carrier holders 248 in the direction E respectively
to hold the next base board 116.

Thus the base board 116 carried by the carrier 118 is
transported one after another so as to be soldered.



to hold the next base board 116. Thus the base board 116 carried by the
carrier 118 is transported one after another so as to be sol dered.

SJL250692 17 CLAIMS 1. Appar at us ﬁeF'aUTOhatically
sol dering a base board having el ectroni c conponents noun sur f ac
t her eof CQHB%SQBQQ transporting neans pperativ \‘“ &‘ boar'l‘)9
al ong a base board transporting path which runsT“l |ncI|nat|on

(angl e [ergiazfgom a base board entrance to a sol der‘ed base board exit, and
a nolten sofder storage tank which is arranged in a substantially

hori zontal plane bel ow the base board transporting path and has an el ongate
nol ten sol ger j et Apparaens ot avtiondtipsllys sclderdng e Hmse bomrd '

t t h, d I

tr anshort | RGVBABeABCEToBIF GOmPRRERES, AR HE R medql, eredk d
the board tempepiedngt taanspoartdnignoieamst |Qnem tiee mave |the ddare | s
appl ! ed Prggeeashighy b0 phla btk S&rafn%ﬂb%:qe‘ rig) P QbR drurlla V0RO 1O

the obliqu I SpOSI € nozzle i1s sup to locations at one side
of the boanpwazdndnciimationofdengley TOc AT °c§h§ zha%é"?ﬁ%re%?’fﬁ"‘éﬁ’ e

boar d, Cha&f'ﬂ‘%&%h%‘éﬁ oA sl Boalrde dfid)S RRid i) MRS Séld?&ers?\&d» o t he
base board

the base board transportin pa th t
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relative thereto so that, in use, as the board is moved at

an upward inclination above the nozzle solder is applied

progressively to the lower surface of the base board, but

owing to the oblique disposition of the nozzle is supplied

to locations at one side of the board sooner than to

opposing locations at the other side of the board,

characterised in that the transporting means is operative. to

move the base board along the base board transporting path

with the base board tilted laterally (angle ¥ ) with respect

to the path so that the base board is lowered laterally of

the base board transporting path at the same side as where

the nozzle is farther from the base board entrance and the

distance between the lower surface of the board and the
nozzle is kept constant along the entire length of the
nozzle as the base board is transported thereover.

2. Apparatus according to claim 1 wherein first
adjusting means is provided and is operable to adjust the
tilt angle (8) of the base board with respect to the base
board transporting path.

3. Apparatus according to claim 1 or 2 wherein second
adjusting means is provided and is operable to adjust the
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2. Appar at us accordi ng to clai m 1 wherein first -adjusting means is

p}ovided and is operable to adjust the tilt angle ([ er/gy ' oard
with respect to the base board transporting path. 3. ““WI““L“MM“F

accoggi ng to claim1l or 2 wherein second adjusting neans i pr oVi déd and is
oper &bl e tosﬁﬂhﬁ?kgtzhe SJL250692 18 18 angle (B) of the
nol ten sol dér jetting nozzle with respect to the base board transporting
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second adj ust ng neans are.operatively connected-#0 each other such that

the adj ust nat the bRSRePOFFE Frangpanying RAW-([err]) of the base board or
the angle of inclination (B) of the nozzle is nmade in association with the

adj ust mrent of the other. 5. -~ t ' ' | ai
2 ! 1 Repiaaeis acss bR S A A M WO M
i nclinati onfgfsgbant secondvadyustaper meanst lereh aperataively aopweet
direction (AL. s6. o A%par atinl?j %%cq{? | %JH‘% tpr&ceéy} ifrcl 'éngfjrz?@r
conpri sing % h&ﬁf’gr BELhEXE a:q e base boar o be so%efdthe heat er
bei ng arrangeédti anghe i{@Je dfodhe themes poanch@pdhie BagkePf Hndphirabier d
entrance andehnssMhEChsgden Shiidd A sockation ARG AHe according to

any precedi _ her ¢ rising a carrier for carrying the base
board, the eddustmepd of tthengideXed by the transporting means fromthe
base board entrance to the sol dered base board exit of the base board
transporting path.

8. Appar at us, accordi ng to any, precedi ng.claim
further conpri si ngPPREFaFAS AREFSH S tl"e(?d}iﬁé’%%ylt’fﬁe c?b?’d'ég'gbelaeln
the molten solder storage tank is elongated and is arranged
~ at an inclination of about 45° with respect to the base

board transporting direction (A).

6. Apparatus according to any preceding claim further
comprising a heater for heating the base board to be
soldered, the heater being arranged in the base board:
transporting path between the base board entrance and the

molten solder storing tank.

7. Apparatus according to any preceding claim further
comprising a carrier for carrying the base board, the
carrier being transported by the transporting means from
the base board entrance to the soldered base board exit of
the base board transporting path.

8. Apparatus according to any preceding claim further
comprising feed back means for feeding back the soldered
base board from the soldered base board exit to the base
board entrance of the base board transporting path, the feed
back means including a conveyer arranged below the-base
board transporting path and extending the length of the base
board transporting patﬁ;ifirst 1lift means arranged at the
soldered base board exit and movable between the exit side
and one end of the conveyer, and second lift means arranged
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subst anti ed and exe herein wth reference to Figs. 1
to 11. the second lift means and the second lift means

transporting the carrier to the entrance.

9. An automatic soldering apparatus substantially as
described and exemplified herein with reference to Figs. 1

to 11.




