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AUTOMATIC SOLDERING METHOD AND APFARATUS THEREOF

ABSTRACT 1

An automatic  woldering aethod and l'hr‘
apparatus theroof i cli e loaed, wher @i n T
transporting device progressively  moves o up a
horizontal position of a bhaso hoard as Lhe latter
i transported to be aolderad in a direction from a
hase board entrance side to a soldered hase hoard
exit  =micde of a basme hoard transporting  path. [Ala]
elongated molten solder atorineg tanl ia arranqéd
1 ater-al 1y of the base hoard be ansporting path. The

solder storing tanlk has o an el ongated molten  solder

jetting norrle located therein and ie inclined in a

harizontal plane with  eespect to A hase hoard
transporting  direchtion. An operating  device is
provided to adiust an inclination of the base board
in a wertical plane intersecting the base hoard

transporting direction such Lhat a distance hetween

“a lower side of the base board and a top end of the

5 oconstant all

-

molten  eolder jetting norzle
throungh the length of the nozzle as the base board

is transported past over the nozsle.

M i
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BACKGROUND OF THE INVENTION
The invention lates  to EXR) automatic

saldering method and the apparatus thereof and more

particularly relates to a method for arranging  an

Foring tanle laterally of A

gated molten solder

hoard transporting dirertion in A manner Ag
inclined with reapent b the hase hoar o
transporting direction in A herizontal plane  while

transporting a b haard in  a manner  that A&

horizontal position nf the hace board i
progreassively moved up  as  the base bovarcl i

transported  and furthee in a mannar that the  base
hoard is inclined in a vertical plane intersecting
the base beoard transporting divection such that a
distance between a lower aide of the hase hoard and
a top nf an elongated molten snlder ietting norzle
provided in the goloder storing bank is constant At
all  through the lengbh of bhe norzle as  the base
board is transported part over the norsxle, to
therehy secure a same soldering condition between
the points of the base board to be soldered and the
molten solder jetted up from the norzle all through

e le,

the length of the no

another aspect of the invention relates to a
method and the apparatus thereof for transporting &
carrier carrying the base hoard to he soldered from

A base board entrance side to a anlderad base board

1 ahD ORl




evit side of a base hoare transporting  path and
then Fferding back the rarrier from the soldared

hase board exik sirde to the base hoatrcd entrance

side so that the carrier may ey A new hase hoar-d

b to be soldered again.
A conventional automatic soldering method and
the apparatus is shown in FIGS, 17 and 173, wherein
a bhase board 1 having plectronic elements mounted
thereon is soldevad with the moltbtan solder 2 jetted

10 up from an elongated opened pozzle 7 by the action
of a molten soldet pressing device while the bhase
hoard i transported over the nozzle arranged
1aterally of a base hoare  bransporting direction
with the right angles.

15 According  to  the conventional  method ancl
apparatus, when a lower side lo of the base bhoard 1
is moved past rhe molten solder R jetting up fr-om
the nozzle 2, that is, when the soldering proce
is  ended, the molten aolder 3 will progressively

20 flow From one end la toward a center 1b o0 the
jower side lc of the base board 1 while the mol ten
solder is separating one after another at the
anldering points of the base board. Iin this case,
it is unavoidable that the flow of molten solder

25 will result in the phenomena aurh  as bridges,

icicles, drops or dews formed at the center 1b of

the width of the base heoard 1. Such defective
anldering places 0 have tao be confirmed by
2

oD oa\G\““N’
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and have to be amended by means of a

soldering  iron. Such  inspection and amendmant

625

operations  will inore Elhe  soldering  procaess

and further decrease the operation efficiency.
Moreover, the failure of defeortion confirmation and
the incomplete amendment will inevitably lower the
aquality of products.

Mo precisely, the  hase  hoard 1 is

transported while one mrrd ta isw held, and is liable
to be downwardly bent due to ite own weight and the
weight of the electronic partes mountod on the base
troar . Suech  downware  hend o wil) fre fur-ther
encouraged as the base hoard 1 is pre-heated by A
heateor and further heatsd by bthe meol ten anlder at
the time of soldering process. 1t is  therefore
apparent that the center part 1h of the base hoard

1 will he Jowest and the s

paratiaon of solder  will

he terminated at the center ih of the hase board 1.

s  particularly shown in FIG. 12, the base
board 1 has many points A provided on  the lowar
side 1o thereof which are required to be soldered.
Each of the spaces & hetween the anldering points 4
arranged laterally of the hamm hoard ia very  small
due to the increased densihby of electronic parts

mounted on the base hoard. The smallost spaces may

he about 0.2 mm o and s0 many. Thevrefore 1§ the

molten  solder 3 comes hogebher e one point when

u



ke ae board 1is Fransported pash the molten

sl jetting nozxle, the defroctive  soldering
phenomena  will he  caused such  as  the  hridges,

icicles, ., as met i oned her-ainhefore,

yarially the phenomenon of bi-idges may he  ofbteo

md in case of a  base  board having higher

{ at the cenber

density of elechtronic parte mountec

part ibh of the base board 1. Namely the adiacent

points 4 to be so 1 der-me arm  hridged  with  the
10 aolder.

Fur-ther  in case of hase board 1 having one

point 4 provided at the center  part th  thereof

which is Lo be soldered, a phenomenon o-f Jeimlog

drop or dew may be caused at the point hecaoase  the

19 malten solder 3 flows together at the poinb.

[ e I

Japanese patent applicabion macle public O

997  and Japanese pabteot applicatioan Taid nopen NOADES
15668 diaclose a mebthod for arranging  elongated
nozzles 2 in a manner as inclined in a horizontal
20 plane with respect tm the base hoard  transporting
direction A in  order to solve bhe defects and

disadvantages of the prior art as mentioned  above.

Fspecially these patent  applications atross A

feature Lhat the hase board 1 inrlined so as  bo

] he progressively popened with resps to the plape

e

o€ molten solder ietted wvp from the norzles &2 25

the hase board is transporbed. TE is nbhserver! thath

the prior  art i gned  to bermi nate the

OR\G\N AL
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saldering  process  at the one end 1a of the hase

hoard 1 by simply inclining  Fhe noseloes »owith

regpect to the base byevar-o bransporbing direction in

the horizontal plane. In fart, it is admitted that
the foatare of the poior art o owi bl oattain an e f et
For more o less deoreasing Fhey e fective anldoring
results such as the soldering phenomena 5 as ahiewn

in FlG. Howsver in wview of the fact bhalt the

b haard 1 ie progressively moved o ag the  hase

hoard is transporbed, the vertiral distance betwaen

e

the bass board 1 and the noszleaes

i progressively
higbher all through the 1enagth of the oz les T
More precisely a period of time je progressively
ahorter  in which the molten soldsr 3 contacts the
lawer side 1o of the base heard 1oas the base hoard
ig  moved past Fhey  nossles. L T Lhoeretore
apparent that Lhe s ) dering conei bion i
progressively different all through the length  of
the norzles, that is, from one ond o Bhe opposi be
end of the base board all throuoh Ehe width
theronf. guch variant soldering contli tion is f ar
from a desired condition in which the molten solder

contarts the base board for A meconds tm attain

solroring  effect. Namely such variant seldering

condition will cause deflected soldering resul ba
Depanding upon the arrangement of the points

ihle ta prevent the

4 to be soldered, it may he pc

-BAD ORIGINAE
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formation of such defechive soldering  phenomena
such as the parts 5 as  shown in  FIG, 172 by
enlarging the inclination of  the noszles wi th

respect to the ha hoard transporting direction.

But such enlargement of inclination is Limited, and
eveessive inclination would make it impessible  for
the molbten solder 3 to contact the | ower sice e

nf the hase bpard 1.

OBJECTS OF THE INVENTION

The invention has been provided to aliminate
rhe rdefects and disadvantages of the prior art, It

is  therefore a primary ohiect of the invention to

arrange  the molten snlder ietting noszles in A
manmney Az inclined with respect  the hase hboard
transporting divection in a horizontal planse while

transporting the base heard in a manner as inclined

in a vertical plane so that the distance between

the lower side of the base brard and the e end of

the no is constant all through the langth  of
the norzles as the hase board is transported past
the nozzles, to thereby terminate the flow of the
molten solder at one end of the hase hoard oo as to
prevent the defective snldering phenomena sueh 28

bridges, icicles, drops or dews, further to solder

all over the base board under a same soldering

condition to thereby eliminate the defle

b /;G‘NAL



soldering results.

of the invention o

It is  another ohj

incline  Fhe aorsles with a most appropriate  angle

deprnding  upon  the arrangement of the pointe o1 f

¢ hase hoard o be soldered to theereby cope with any

type of base bhoard tn he asoldered.

Tt i3 another obi of the invention to

adiust  the inclination of the ba board  in a

vertical plane inteprasacting  the by e brevae-of
10 transporting  dieaction  in neiation  with the
inclination adinatment  of  the nozzles  in the

horizontal plane in a manner  that the distances

hetween the lower «ide  of the ba heyarod  and Ehe

top end of the nozzl constant all therough  the

15 length nf the nozzles so  that  a stabilized
soldering effect may be attained onder a same
so)dering condition.

of the invention to be

Tt is another obje

able to easily adiust the inclination angle of the

20 nozzles.

Tt i another ohiect of the invention oy
prevent the formation of desfootive =il dering
nhenomena toa therehy eliminabe the manteal
correcting operation and thus higher the soldering

25 operation.

Tt is still annther obiect of the invention

to provide a feed back device for  feeding thes

gu_w,/“‘\

PD QR\G“‘“ .

soldered base board back to the initial po%ifi

|
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where a new base  boaerd transported  to o be
soldered such that a single worler may sequentially

al with the base boards one after another at  one

SUMMARY OF THE INVENTION

In  short, tho invention comprises the steps

hoard to bhe aoldered in B

-t s transporbing a bag

board

manner that a horizontal position of the b
is progressively moved up in a direction from A
hase hoard entrance side tno a soldered base  hoard
exit side of a hase board transpocting  paths
arranging an elongated mal ten solder detting nozzle
laterally of the base board transporting path in A
manner that the nozzle exbtends inelinerd with
respect to a base hoard transporting direction in a
horizontal plane with a positional wvariation to tre
progressively farther from the hase hoard  enbrance
side of the base board bransporbing paths antt
inclining the base board in A vertical plane

intersecting the hase board transporting  divection

with a positional veriation to he progressively

1 owered in one direction ta  which the nozzle

autends  to he progressively farther fr-oom the base
board entrance side such that a distance hetween

the lower side of the base tesard and the bop ond of

-ap QR\GM
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the noxsle is constant all throoanh a length of  the

nozzle as bthe bhase bhoard transported past over the
nozele.

Another aspect of the invention comprisnss: A
transporting device for progressively ooving up 9

hovizontal position  of a ha hoard as  the bhase

board is transported to be soldered in a direction

from a beé board entrance side to a soldered base

hoared it side of a base board btransporting  pathy
an  elongated molbten solder storing ftank having an

elongated molten soldsr  jetting norzle  located

therein, the solder storing tank  being arranned
inclined with respect to 2 base board transporting
direction in a horizontal plane; means operated to
adiust A inclination of the hase  bhoard i a

vertical plane intersecting  the hane breve- o

transparting direction such that a distance bhebween

the lower side of the base hoard and the top end of
bhe nozsle is constant all through the  length  of
the nozrle as the base is transported past over the
nozrle.

Another aspect of the invention comprises: a

transporting device for progressively moving up a

horizontal position of a base board as the base

hoard is transported to be soldered in a direction

from a hase board entrance side to a soldered base

board evit side of a hase board transporting pathg

?



an  elongated molten snlder storing  tank having
an  elongated molten arlder ietting nozzle tocated

therein, the oolben anlder storing  btank heing

arranged laterally af the base hoard rransporting

g

directions first adjusting meants operated to ad juast

an  inclination of the elongated  molten solder:

storing  tank with respe toy  the base hoatd
transporting direction 1in a hearizontal  plane Lo
ther-ahy ac it the inclination o £ the elongated

10 molten solder jebtting porrle  accordinglys second

adiusting means operated to adiust an inclination

tical plane intersecting

of the base board in a ver

the base hoard transporting direction: the first

adjusting means being operatively cornmected o the
15 second adjusting means such that the ardiustment of
the base board inclination is made in  association

with the adjustment of bthe noz=le inclination while

b orar-cl

a distance bhetween a 1ower site of the ba
and a top end of tho nArzle is kept  constant all
20 through the length nf the noxzle as the banse board

ie transported past over the nozzle.

Another aspect of the invention comprises  an

elongated molten snlder storing  tank having an

elonoated molten 4 der detting nomzle located

25 therain, the elongated molten s0 lder storing tank
: : : . . 0
being arranged with the inclination of abhout 45

to a base board transporting direction

in a horirontal plane.

10 i AN
g\G\“
ghD ° -
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Aot her of the dinvention frther

comprising  a heater for heating the base board  to

be sold

av-ercl, the heator being accangsd in bthe  base

board ‘fransporting  path betwesen  the base  board

ertrance side and the molten solder storing tanlk.
Another aspect  of  the  dnvenbtioan foort b

Compr i se

a carrier for carvying the hase  boaed,

the careisre heing transported by the  transporting

clevi from the bass board enbtrance side to  the

goldered base heoard exit side of the base board
transporting path.

Another  aspect of  the invention further
comprises feed back means for feonding  back the

sl der ed hase hoard from the soldeeod [REE bhoar o

exit side to the baso hoard entrance sids of the
hase hoard transporting path, the feod bacls  means
including a conveyer arvanged helow the hase board

transporting  path and extending  al? through  the

length  of the base board teansporting path, fir
lift means arranged at the soldersd bha=se board exit
board

side  and movable between the soldored  base

exilt side and one end of the convey=r, and second
1ift means arranged at the base hoard snbtrance side

and movable hetween the base board ontrance  «ide

and  the opposite end of the cooveyer, the firs
1ift means transporting the  carrier from the

soldered base hoard exit side to the one end of the
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conveyer, the oonveyer tranaspor-ting the carrior  to
the second 1ift means and the second  1ift  means
transporting the carr imr to the base board pntrance

side.

BRIEF DESCRIFTION OF THE DRAWINGS

FIGS. 1 through 7 show a firat emhodiment  of
the invention, in which?

FI16. { iw a front elevational view  of  an
aukomatic =soldering apparatus arcording  to  the
inventiong

FI16. njm oa plan  view of the  automatic
snldering apparatus:

FIG. A i oa right side alevational wview  of
the apparatus in FIG. 1s

FI16. 4 is an enlarged perspechtive view of  a

hoard angle adjusting device nf the inventiong
FIG. 5 ig a perspecbive v jew  showing A

lation between a base hoard and

-
]
—

positional
noxrles of the inventiong

FiIG., 6 is a plan view of the base hoard and

the nozzles showing a flow of molten asolder  with
respect to the base hoardy

FIG., 7 is a side elevational view of the base

hoard and the nozzles showing the points of the

base hoard ho be

in

olderad and, the {low of mol ten

solder; /‘_/“1q

"
1\
12 s
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FIBS. 8 through 9 show a second embodiment of
the invenbion in whichs

FIG. B is a plan view nf an  ackomatic
of the invenhtion:

[

anldering apparatus

FIG. G im a side elevational view of  the
apparatus:
FIG. 10 is a side elevabtional view shown in

vertical section taken alona a line TIT-TT1 in FIG.

FIG. 11 is a diagramatical representation of
a carrier transporting device and a carvier feed
bacl: device of the inventiong

FIGG. 12 and 13 show the essential parts of a
conventional automatic soldering device, in whichs

FIG.

is a plan view of a base hoard antd
norrles showing the phenomena of  solder bir i dgyes
formed on the base boards; and

Fig. 13 a side elovational view of  the

hase hpard and the nozzles showing a flow of molten

solder causing the solder bridges.

DETAILED DESCRIPTION OF THE INVENTION

The invention will he described in reference
to a preferred smhodiment as alhown in the attached
dr-awings. Now in reference ho FIGBS. 1 through 4,
an automatic soldering apparatus 8 comprises a base

hoard transporting device 2, a solder storing  tank

13 M
Ao OROM
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10 and a base board angle adjusting device 11.
Farticularly in reference to FIGBS. 1 and 2,

the ba hoard transporting device % holds a hase

board 1 at the opposite sides 12 thorenf and

transport the  bhase  board  in the direction

&)

indicated hy an arrow A by means nf A pair of chain
conveyers 12 arrangert in parallel with =ach other.

Each of the chain conveyers 19 romnectod tooan

electric motor 13 by way of a belb 16H which sngages
a pulley 15 secured to a shaft 14 of  the mobtor.
The rotation of the motor 13 404 tranamitted by @

transmission mechanism 18 and a shafl 12 to a ohain

guide wheel 20 which ie mecored ta bhe shaft 19 and
ig  in engagement with the bl comiveyor 12, Thires
each nf the helt conveyers 130 16 meyvred,

r

The pair of belt conveyers 1 are arranoed
with an angle @& with respect tn  a horizontal
plane so that the belt conveyers will advance with
the base board 1 progressively in  the upp e
direction. The angle @& mav be adiusted by an

handle or the like (not shown).

The solder storing tanlk 10 is composed of a

11 e

first arnel A second

Nder storing tank
storing tank 22 each shtoring hmated  and  molten
solder 3 therein which is jetted ap from alongated

nozzles 25, 26 by means of impellers (it shown)

and bhelts 240

oir i ven by electric motors

reaspectively.

14



The yielar shoring tanl 10 has a  device 27

for changing the angle of the norslea, Mamely A

janl ol

i 0n

hase 28 has a rotational provided  on

the top thereof, and the solder shtorina tank 10 i

59 aecured  to bthe top of the rotational station. 8]

handle 30 i

provided s0 as to be manually ok at e
to  thereby rotate bevel gears 31, S to transmi b
the rotation to a vertical shaft 32 of the
rotational station 29. Thue (RYE rotabtional

10 station, that is, the solder storing tanl: 10 s
slowly rotated in a horizantal plane as shown in
FIG. 3.

Further in reference to FIGS. ? and A4, the
hase board angle adiosting deovico 11 i« provided Lo

15 change an inclination angle Y of  the pair
of belt conveyers 12 wilth respect to the direction
intersecting the base hoard tranaporting  direction

tarvow M) at riaght angles In arder to attain this

aim, a pair of inclination hases AR are provided.
20 ODne of the inclination hases 33 is arranged  at &
base board entrance side and the other is  arranged
at the base board exit side. The pair of

inclination bases 33 wry an  elongated support 34

on  which the pair  of ochain  conveyers 12 are

3]
a

arranged.
Fach 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  hhereby
rotate a shaft 40 through worm gears 19, 39, N eam

A1 eecured the shaft 40 is therefors robated in the

5 direction of B or B/ to move bthe inclinabion baase
1 in the direction © or 07 bhrough a guide roller

472 which is in engagement with the cam.
The automatic soldering apparatus 8 has  a

fluser A3, a preheater 44, base hearod cooling fFans

10 A5 and ventilation ducts 71é4, whicrh are all
genearal ly koW provided akb reapective

predetermined places thereof.

Further according to the automatic soldering
method of  the invention, the base board 1 s

15 transported in such manner that the base hoard i3

moved progressively in the upper direction with a
predetermined  angle with respect to  a horizontal
pltane while the base board s tranaporteds: the
molten snolder jetting nozzles 2%, 26 are arranged

20 in the base hmard transporting direckion with o2
predetermined inclination in a horirontal Pl ane
with respect to the base hoard transporting

direction, the hase board heing verticrally inclined

in  such manner that the lower side toc of the by A

25 board 1 is progressively lowared toward a divrec
laterally of the base board transporting path where

the elongated norzles 25, 26 are inclined between

the two chain conveyers 13 such that the elongated

5 o o™

-
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nozzles are progressively farther from the base
hoard entrance of the hase hoard transporting path,
an as  to  obtain a substantially same verbical
distance between the lower side 1o of  the hase
board 1 and  the elongated onoszles 295, 26 all
through  the length of the norzles when  the baseo
hoard passes over the noszles,

Wi th the structure and method o f t v

invention as described above, bthe nperation is  as

follows:

In reference to FIAS. 1 and 7, the solder in
the solder storing tank 10 is onlten when a  heater
(not  shown) is electrically energized and  heated,

When a power is supplied to the electeic motora 23,

the motors are driven and the impel lees (ot shown)

are rotated by way of the transmission helts 21 and

then the nozzles 24 will det  up the  molbten

Nder 3 as shown in FIG. 7.

il

On the other hand, when the aotoe 1303
elertrically energized, the motor is dreiven to move
the pair of chain conveyers 13, The chain
conveyers 12 transports the hase haoat-d 1 while
rarrving the opposite sides la of the hase board 1
in the direction as indicated by the arrow 0. The
base hoard 1 is Flured hy the fluxer 43 and

preheated by the preheater 44 and is then solderad

Mider storing tank 10,
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Fur-ther in reference to FIGBS. 5 and A, if the
handle is rotated to incline only the nozsles 25,

D6 with an  angle féw_in the horizonbal plano @0 A&

to solder a plurality of points 4 of the base board

1 as required, the soldering condition is
progressively varied as  the hase hoard i

advanced because the lower side 1o of the base
board 1 will be progressively higher from the
norrles 2%, 26 which are progressively facther from
the base bnoard entrance side of the base board
transporting path,

It is therefore further required to operate
the handle 38 as shown in FIGS., 3 and 4 so  as  to
make the soldering condition constant for attaining
a best soldering effect, that is, to rotate the cam
41 to laterally turn the hase board angle adiusting
device 11 around the hinge 36 to thereby change the
height of the two chain conveyers 12 fram  each
other. More precisely, the hase hoard angle
adjusting device 11 is inclined in such means that
the lower side 1a of the base bpard 1 will he
inclined with the angle %QM with respect to the
horizontal plane so  that the base board 1 is
progressively lowered laterally of the base board
trensporting path in the direction to which the
elﬂngaﬁed nozzles 25, 26 extend with the angle _¢QM
with a positional variation to  be progressively
nf  the

farther from the hase bhoard entrance side

18
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hase  hoard transporting path, to thereby obtain a

distanre between the Towor a3 (1

constant  verti

T

1c af the base haoard 1 and the upper sides D0a, PhAa

of the nnzzles 5, 7h all throwgh the length of "

nozsl when the base hoard 1 passes over  bhe

nozzles. The required inclination anagle 'y ) o f

the base hoard 1 can  he determined by the
ascending anqgle @&  of the base hoard and  the
inclination angle /G nf the nozzles with reospect

to the cross section of the hase board transporting

path, that is, to satisfy the relationg ban ?’ =

tan @ .tan fd
With the =seoltdering condition  as  mentd onerl

above a constant  soldering  time, that i, R

seconds  may he  set for cont arting  the entirve

soldering side of the hase board 1 ter  the molton

calder 3 jetted up from the nozzles so as to attain
an  ideal and fanllless soldering effect  wilhout
deflections,
Further with reference to FIGES, & and T,
-

since the noszles 2%, 26 are  inclined with  the

-Eiom of the

wet to the cross se

angle Ie__ with re
base hpard transporting path, the mol ten solder 3

flows with respect to the base hoard in the

direction as indicated by arrow D inters ing the

hase board transportino direction  indicated by

arvow A with right 1011 e The soldering operation
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ies therefore initiated from the righlt side end 1d

of the board 1 and is proaressively ehifted in

the leftward directinon and io ended at the left

side end le of the base board 1. Therefore the
malten solder 3 will not converge to one point of
the hase board 1 and accordingly will not result in
the phenomena of so called bridoes, icicles, drops
or dews which may otherwise be effected,

According o the embodiment, the base heoard
angle adijusting device and the noxzle angl e
adiusting device are described as the respechtive
independent devices. Thess devices may howsver  he
masily designed to operabte in assoc iation with each
Aather in accordance with the relation formula tan

= tan

Ltan /ﬂ In this case, the change of

e

the inclination angle ﬁ of the nozmsles 265, 26

will ALY the relative adiustment nf the

inclination angle :}( of the hase board 1.

Another  smbodiment of the invention will he
described: Now in reference to FIGS. 8 and 9, an
automatic sl dering appar-atus 111 has a
transporting device 112, a feed back device 113, A
heater 114 and a solder storing tank 115 provi rleacd
therawi th.

Fur-ther in reference tn FIG, 10, the

transporting devic 112 includes a ocarrier 118

having a pair of arms 218a, 218b which are forked

and each provided with a pawl 118la for clamping and
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holding a bhase hoarod 116, N pair  of Tift
structures 2180, 218BR are arranged opposite to eaeh
nther, one heing arranged at one and lengthwise of
the apparatus 111 and the other arranged at  the
opposite end of the apparatus 111. Fach of the
lift structures 2180, ZI18B has pulleys 219, 290
having a pair of belts 201 laterally spacerd from
mach other and wound therearound to form  a helt
conveyer of a width slightly smaller than the width
nf the carrier 118 so as to carey the carrier 118,
The belts 271 are driven by an electric motor 223
by way nf a pair of gears 74.

s particulacly  shown  in P16 i1, the
transporting  device 112 and the feard baclk device
113 have a plurality of sensors LSp-L5y such as
microswitches each arranged  predetermined  places
thereof. The sensars will produce electric signals
to operate a control device 225 for ~ontrolling
electric motors 11, 23 and the others as will be
described in detail.

2] flucer 2RH  is arranged helow the
transporting device 112 so as to flux the required
points o©of the base beard 116 which is transported
over  the flucxer so that the base board may hyea
easily soldered. The transporting device 113 is
designed to transport the base board 116 in  the

divection O progressively ascending with an angle

2 éko o)
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t to a horizontal plane.

0
nf about 457 with respe

The heater 114 is provided to  preheat  the
hase  hoard 116 up to a predetermined tenperature,
for  example, about 110 and is composed of &
plurality of electric heating elements 228 arrangod
side by side in the length of ahout 1 meter in  the
hase  board teansporting direction. Neeording o
the embodiment, tﬁﬁ solder storing tank 115 is
elongated laterally of the base board transporting
directinon A and is arranged with inclination in a
horizontal plane with respect to the hase board
transporting direction. In accordance with such
arrangement of the solder storing tank 115, the
heating elements 208 of the heater 14 are S0

arranged as shown, that is, the first heating

element 114a is laterally shorted and the ol )l owing
heating elements are progressively elongated  to  a
maximum suhstantially corresponding to the length
af the solder storing tank S and then the following

heating elements are progressively sharter to A

minimum at the last part 114bh of the heater
Thus the heater 114 is designed to uniformly heat
the hase bpard 11& as the base board 116 is expnsed
all  through the entire part thereof to the heater
in a same period of time as the base board is
transported,

The solder storing tank 115 is composed of a

first tank 279 and 2 second tank 230 each storipg )

o O

L
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therein a solder (not shown) molten by  a  heater
(not  shown). The molten solder is jetted up  from
norzles 936, 238 onto a lower side  Lléa of the

@ board 1316 by impellers 35, 35

transported ba
which are deiven by wlectric motors 231, 2%

.

and  helbs

respectively  through  pulleys 238,

ARE, ODRR. The norrles 734, 238 are arranged in the
firat and second solder skoring  tanks 208, 270
respectively with an inclination of about 457 with
respect to the base board transporting direction A.
The nozzle 236 in the first solder storing tank 229
has a parallel rotation plate structuare e
provided therein. The parallel rebation plate
structure 239 is elongabted along the norsle 236 and
is rotated by an alectric motor 210 to give pulse-
like waves to the molbten solder ietted up fr-exm thye
nozzle 236.

Nemxt to the solder storing tank, a fan 241 is
pravided to cool down the base board 116 which has
been heated up to a high temperatuare by  the
soldering treatment. The apparatus 111 is provided
with a cover 242 which has a plurality nf
ventilating fans 2473, 243 provided thereon for
discharging gas and smoble which may be producerd
during the soldering treatment of the base hoard
11é.

Wit the structure  of the invention A
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mentioned above, the operation is as follows:
In reference to FIGS., 8 and 9., the firet and
second solder storing tanks 229, 230 are heated by

heaters (not shown) and the solder in the tanks

mey) ke, The molten solder is jettod up from Lhe
noesles D36, 238 by impel)llers 235, P35 rotated by
the motors 231, 231 through the belts Q3T 235,
The molten solder jetted ap from the noosle 236 iw
pulse-like waved by the parallel rotation plate
structure 279 rotated in the nozzle 336 by the
motor 240, N guide plate (not shown) is provided
adjacent to the nozzle 238 so as to flatten the top
of the molten solder wave jetted up feom the noszle
238.

Further in 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

el e

a pair of gears 215 212 which are in engagement
2 k] b !

with each othare., Az a result, the chain 210 is
rotated in the clockwise dirvection in FIG. 11. \r
sngaging  piece 213 secured bto the chain 210 holds

one side 118c of the carrier is slidingly placed on

a guide rail 215, The carrier 118 is therefore

transported in the direction N together with the
base board 116 cramped and held by the oppositely
arranged pawls 118a of the carrier 118. The base

board 1146 is fluxed to the required points thereof

at the fluxer 226. The fluxer 226 is inclined with

24




1

ol
e

]
a

i

0

(8]

respect  to the base board transporting direction
with the angle of about 457 in the horizeontal plane
50 that the opened fluxing area of the flouxer  is
substantially 1.4 times of the actual opened
fluxing area in effect to efficiently flu the base
bhoard 116,

The base hoard 116 pretreated with the flux
igs  transported over the heater 114 while the base
board  is heated with the teoperature  of  aboot
110%c. The heater 114 is inclined at the forward
part 114a and at the backward part of t14h  in
parallel with the solder storing tanl: 115 with the
angle of about 59 in the horizontal plane so that
the base bhoard 114 is exposed all  through the
entire part thereof to the heater 114 in  a csame
period of time, therefore the base board i€
uniformly heated without deflections,

Further the base board 1146 is transported te
the first solder storing tank 29 which is  jetting
np the molten solder having the pulzse like waves
generated therein. The pulse lilke wmaves are
effective to exhaust the gas, which is produced
from the flux heated by the molten zolder, from the
lower side 11é6a of the hase board 114 o thereby

uniformly wet  the base boosrd with  the molten

s0) der-. Suhsequently the hbase board 114 i
soldered most desirably at  the second solder



storing tank 3 jetting up the molten solder having
the flat waves formed at the top thereof which wil)
contact  the precededly attached molten solder  for
3 geconds at the lower side 1léa of theo hase hoard
116,

3 The solder storing tank 115 in inclined about
the angle 25°  with reapect to  the base board
transporting direction A in the horizontal plane
while the base board 116 is  transported  in the
progressively ascending plane with the  dinclinatioan

10 toward one side, s0 that the molten solder will
flow eventually in the direction of about 90" with
respect to the base board transporting direction A.

The soldering operation is therefore initiated from

the left end of the base bhoard in FIG, 8 and is
15 ended at the right end of the base board 116 as the
base hoard is transported in the direction N. Tt

is accordingly observed that the mnlten solder will

not come together to the width center of the hase
board 116, and thus the undesired soldaring
20 phenomena such as heridges, icicles, drops or  dews,
etec., will not be produced. The soldered base

board 116 is then cooled down by the fan 241 and is

further transported to the end 112h of the base

-

'hh\h hoard transporting device 112,

.
Shhﬁgq Now in reference to FIGSE. 9 and 11 showing
gy

)

Mj the Ffeer bacl device 113, a pair of first carrier

holders 245 are arranged on an exbtension of the

26
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chain 210 and the guide rail 215 at the end t1%h of
the base board transporting device 1172 The first
carvier holders 24% are turnable on shafts 244, 244
respectively and are normally closed as  shown by
arvows  Fy, F.oo When fhm rarrier 118 teanaported by
the transporting device 112 is located on  the
holding faces 14%a, 14%a of the carrier holders
4%, A%, A micro-switoh LSy i pushed by  the
careier 118 and i lurnaed on to give an electric
signal. The control deviece 22% is  responsive  bo

the electric signal to turn the carvise  holders

245, 245 in the directions FE, F through a drive
mechanism (not shown) and talke the carrier up  onto

the Forked arms 218a, 218b of the 1lift structure

2186 located at an upper Fation. The carrier

holders 245, 24% are turned in the directions £, E
respectively to push microswitches LS5, L8s to turn
the same on to thereby move down the Vift structure
2180 in the direction R, The carvier holders 2475,
245 are moved down past the pair of belts 221, 221
therebetween and are stopped ab the lower station

as shown while leaving the carvier 118 on the belts

which are driven at all times in the

A
direction C. Simul tanenusly the 1ift  structure
2180 pushes a microswiteh LS, to turn the same  on

to thereby move the carrier holders 245, 245 back

in a direction F to the upper station for  carrying

~ 09‘\0
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mn the next carrier.

The cartier 118 transported by the conveyer

a9 in the direction € push

a micvoswiboh L8s  to
arn the same  on to thereby move  up A stop-up
membher 246 to hold the carvier 1122 0 an upper

position off the conveyer 222 to temporarily  stop

At

the transportation of the carrier while moving down

the 1ift structure 18R at the start  position of
Lhe transporting device 290, The  Tift  stroctore
18R pushes a  microswitoh L. at the 1 wermd
position  to tuwn the same on tn thereoby move down

mexmb e 246 mo that  oarrier 188 i

the stop-

5

placed on the conveyer & again which Eransports

the carrier 118 in the direction © and onto  the
1ift structure 18R,

When the carrier 218 is placed on the 1lifb
structure 18R, the carvier w16 pushes a

microswiteh L8y ko buen the same aon to thereby move

tion D oon

up  the 1ift structure MBR in the i
confirmation that a pair second carevier  holders

248, 248 located ahove are opened in rontact  with

microawi trhes  L.85g, L.Sg respactively so  that  the
CAart i er MABR may vertically pasa Fhreouoh  betaosn
the carrier holdeers 248, 248, The 1ift structure
18R is moved up to a predetermined  position ant
pushes  a microswitah L51n\to turn the same on to

theraebhy turn the second carrier holders 248, 248 in

the direction F to hold the carrier 1183,

28
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Then the maching operator takes off  the
snldered base board 1146 from the carrier 116 and
puts a new base board onto the carr i, The chain

2100 will then transport the carrier 118 in the

direction A, and the carrier 118 wil 1 push A
microswiteh  L8yy ko turn the same on tey  thereby

turn  the second carrier holders 248, 248  in the

direction £ respectively to hold the neox . ba
hoard 1164,

Thus the base hboard 116 carried by the
carrier 118 is transported one after another so  as

to he soldered.

e
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What is claimed is:

1. An autematic soldering method including a

provision for progressively moving up a horizontal

we hoard as the hase  board  ie

position of a
5 transported to be solderer in a direction from a

hase hboard entrance side ho a soldered ha freyar-od

exit wide of a hase bhoard transpoarting  path, the
method comprising the steps ofs
arranging a molten  solder jetting noszle
10 laterally o f 1:he base hoar
transporting path in a mannetr that the
nozzle extends inclined with respech
te a hase board transporting direction
in A hor-izontal plane with a

5341 onal variabtion to e

15 (o]
progressively farther from the base
board entrance side of the base board
transporting paths and

transporting the base hoard while the base hoard
20 i inclined in a  verbticoal plane

intersecting the hrase hoard

tion with A

transporting i e

positional varialtion t.o he

progressively lowered in one direction
25 to  which the nozsle extends to be

progressively farther from the base

hoar-o entrance side such that a
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