SPECI-FI CATI ON . SQLDERING APPARATUS, AND AGENT AND METHOD FOR
SEPARATI NG T e SCLDER AND SOLDER OXIDES 5

FI ELD OF THE | NVENTI ON' - The present invention relates to an

aut omat ed sol dering apparatus and a sol der recovering apparatus for
use in the printed wiring board and thellike, particularly 10 relates to
a sol dering apparatus and a sol der recovering appar atus whi ch
separate sol der oxides with sol der adhered thereto into sol der and
sol der oxides and recover them The present invention also
relates to a nethod for sepEtIgcsrioier oxi des with sol der adhered
thereto into 15 sol der and sol der oxi des and a nethod for separating

sol der oxides in contact with nolten solder into solder and sol der

oxi des. The present invention also relates to a nethod for renovi ng
sol der oxi dg X 2 2 Y D AN S &P TN

The present 0 a separating agen can
separate sol der oxides frOnhéﬂbﬁﬁiﬁﬁﬁkgﬁﬁF?%%S%%#%%$ sol der adhered thereto
or sol der oxides in contact . The present invention
further rel ates to a vessel for receiving sol der oxides wth sol der
adhered 25 thereto or solder oxides in contact wwth nolten sol der.

FIELD OF THE INVENTION

The present invention relates to an automated
soldering apparatus and a solder recovering apparatus for
use in the printed wiring board and the like, particularly

10 relates to a soldering apparatus and a solder recovering
apparatus which separate soldér oxides with solder adhered
thereto into solder and solder oxides and recover them.

The present invention also relates to a method for
separating solder oxides with solder adhered thereto into

15 | soldér and solder oxides and a method for separating solder
oxides in contact with molten solder into solder and solder
oxides. The present invention also relates to a method for
removing solder oxides from solder oxides floating on
molten solder.

20 The present invention also relates to a separating
agent which can separate solder oxides from solder oxides
with solder adhered thereto or solder oxides in contact
with molten solder. The present invention further relates
to a vessel for receiving solder oxides with solder adhered

25 thereto or solder oxides in contact with molten solder.



2 BACKGROUND OF THE | NVENTI ON A |l arge
anount of sol der oxides are fornmed when el ectronic parts are sol dered
on the printed wiring board 5 using a dip-type soldering apparatus
or a flowtype sol dering apparatus. Mreover, when the sol der

oxi des are scooped up from nol ten2sol der or drained froma sol der

bat h to solidify, a large anount of solder is observed to be

adhered to the sol der oxides. 10 Such the sol der oxides with

sol der adhered thereto are sold to the regenerators at a | ow price.
In order to prevent oxidation of solder, an anti-oxidizing agent such
as heat-resistant mneral oil has been added to t he surface of nolten
sol der, or a solder bath antydrOS : ] ToNave been enclosed with
an inert gas such as nitrogen gas so that the oxygen concentration is

reduced to mnirgzq,rqge aﬂéhﬁiﬁt'@f‘ 0§0P<Pé1derox1des are foPhelhewpkher
hand, a powdery product obt al ned by adding a potassiumsalt to
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scooped up from molten solder or drained from a solder bath

to solidify, a large amount of solder is observed to be
adhered to the solder oxides.

10 Such the solder oxides with solder adhered thereto
are sold to the regenerators at a low price. 1In order to
prevent oxidation of solder, an anti-oxidizing agent such
as heat-resistant mineral oil has been added to the surface
of molten solder, or a solder bath and. its surroundings

15 have been enclosed with an inert gas such as nitrogen gas
so that the oxygen concentration is reduced to minimize
oxidation of solder.

On the other hand, a powdery' product obtained by
adding a potassium salt to ammonium borohydrochloride is

20 commercially available as a separating/reducing agent for
solder oxides, which can separate solder from solder oxides
with solder adhered thereto to remove only said solder
oxides (tradename / KLEENOX OR-904P / sold by ELECTROVERT) .

In addition, for example, JP-A-5-63349 and the 1like

25 proposed a wave solder bath equipped with a means for



3 fl owi ng out solder oxides fromthe sol der bath together

wWth a heat-resistant fat and oil. However, the previous
selling of the solder oxides to the regenerators has a great |oss of
sol der because a large 5 anount of expensive solder is adhered to sol der
oxi des. The addition of the ahti-oxidizing agent to the
surface of nolten sol der nmakes the sol der bath stickily sneary with
the anti-oxidizing oil and the like, which | eads to not only

troubl esone cl eani ng but al so adhering to 10 the printed wiring board

and the likejowing out sollBe Sotfeds bandi g 03Rd det JbathS-tobdhaét so

has a simlar problemthat the heat-resistant fat and oil i's
accumrul at ed, j:nn.a .S L eSS UA" ugti1f or sol der is cl ogged
with the fa?lggdaoﬁkg% f%g stadt f%ﬁegagé of the inert gas results in a
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surface of molten solder makes the solder bath stickily'
émeary' with the anti-oxidizing oil and the 1like, which
ieads to not only troublesome cleaning but also adhering to

10 the printed wiring board and the 1like.

The solder bath disclosed in JP-A-5-63349 also has a
similar problem that the heat-resistant fat and oil is
accumulated.in a solder reservoir or a duct for solder is
clogged with the fat and oil.

15 The use of the inert gas results in a higher cost and
requires larger and more complicated facilities.

The powdery separating agent containing ammonium
.borohydrochloride as a main component is expensive at about
6,000 yen/450 g and, upon handling, requires safety

20 management éuch as paying attention so as not to make the

agent touch with a skin, wearing eyeglasses for protecting

eyes, and the like.

OBJECTS OF THE INVENTION

25 A main object of the present invention is to provide



4 a sol dering apparatus and a sol der recovering apparatus

whi ch can prevent a soldering apparatus fromsnearing with an
anti-oxidi zi ng agent such as a heat-resistant fat and oil, which is
saf e and non-pol luting, and which can easily 5 renove sol der oxi des
floating on nolten sol der. : Am anot her object of the present

I nvention is to provide a nethod for renoving sol der oxides which can
prevent a sol dering apparatus fromsnearing with an anti - oxi di zi ng
agent such as a heat-resistant fat and oil, which 10 is safe and

non-pol | ut ngo14@pednyhi &ﬁb&%\t@sﬂs'éﬂarsmy@lder re¥vdeingxi ggpatheaki Ny on
nol t en sol der. An anot her object of the present invention is to
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rece|V|ng solder OXIde mnth adher ed %hereto oy sol.,der oxides
in cont act wth%lﬁé‘ﬁ her o 5?9& of the present invention is to

provide a method for removing solder oxides which can
prevent a soldering apparatus from smearing with an anti-
oxidizing agent such as a heatfresistant fat and oi;, which
10 is safe and non-polluting, and which can easily remove
solder oxides floating on molten solder.
| An another object of the present invention is to
pro?ide a separating agent which can easily separate and
remove only solder oxides when solder oxides with solder
15 adhered thereto are immersed into molten solder, and a
solder recovering apparatus using such the separating agent.
An another object of the present invention is to
provide a separating agent which can easily separating
solder oxides from solder oxides with solder adhered
20 thereto or from solder oxides in contact with molten solder.
A further object of the present invention is to
provide a vessel for receiving solder oxides with solder
adhered thereto or solde; oxides in contact with molten

solder.

25 These objects as well as other objects and advantages



25 These objects as well as other objects and advant ages

5 of the present invention will becone apparent fromthe

foll owi ng description with reference to the attached dr awi ngs. 5
SUMVARY OF THE | NVENTI ON In order to solve the aforenentioned
probl ens, the present inventions features a soldering

appar at us, conprising a solder wave shape form ng neans for nelting
sol der and form ng a sol der wave shape, and a separating 10 agent
dusting neans for dusting solder oxide wth a separ ati ng agent
for separefi tthesopdeseahd twveletioni desll becomsheapparsaikd Segar dthieng
agent is a vegetable nenber, nore particularly, any one selected from
the groupredDewshgngdescriptionf f aliticereefetmtad otofl ehe, kaamdHealr,
seed grain or 15 flour, soybean-cake flour and peanut hull flour,
or a drawPRgsnation thereof. The present invention features
t he af orenenti oned sol deri ng apparatus, wherein said vegetable
separati ng agent for separating sol der and sol der oxides is any one
20 selected fromthe group consisting of offal (such as rice br an,
brang wheat bran, m xed bar, Eﬂ?? bran, m xed naked
barl ey bran and the |ike), "Cereal. grarn or our (such as foxtail,

Deccan grass, mibl e £108blve  theP SO/ IGHE BPoBRUREAN ciflf UK

bean, peanut, coconu

present inventions features a soldering apparatus,

comprising a solder wave shape forming means for melting

solder and forming a solder wave shape, and a separating

10 agent dusting means for dusting solder oxide with a
separating agent for separating solder and solder oxides,"

wherein said separating agent is a vegetable member, more

particularly, any one selected from the group consisting of

offal, cereal grain or flour, bean flour, seed grain or

15 flour, soybean-cake flour and peanut hull flour, or a

combination thereof.

The present invention features the aforementioned

soldering apparatus, wherein said vegetable separating

“agent for separating solder and solder oxides is any one

20 selected from the group consisting of offal (such as rice

bran, bran, wheat bran, mixed barley bran, naked barley

bran, mixed naked barley bran and the like), cereal grain

or flour (such as foxtail, Deccan grass, millet and rice),

bean flour (such as soybean, azuki bean, peanut, coconut

25 and the like), and seed grain or flour (such as sesame,



25 and the like), and seed grain or flour (such as sesane,

sunfl ower, palm rapeseed, cotton and the like), or a conbi nati on

t her eof . For exanpl e, the vegetable separating agent may a

separating agent obtained by mxing rice bran and sesane. 5 flour in a
“ratio by weight ranging 100: 20 ~ 100: 5.6 - By m xi ng sesanme flour into

offal, the duration of separating action is prol onged. o

course, other conbinations and a m xture of two or nore separating

agents may be arbitrarily used. 10 In addition, the present

i nvention figpigwes,a paLAQd rapesekd; sepbtéhi thdoltdry Qikégs foem golten

sol der, which

on

conprises a step of scooping up solder oxides floating
Eddhaaldie it Heler ound 280-29[err]C) into a vessel, a step

of dusting said solder oxides with any one of the above 15 separating

agents (such a?&i chF{n?T)s, Ofh& nggéit%@lieonseﬁaratiﬁer ‘r%gien@ ﬁ%@f gl;]d
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action is prolonged.
Of course, other combinations and a mixture of two or
more separating agents may be arbitrarily used.

In addition, the present invention features a method

for separating solder oxides from molten solder, which

comprises a step of scooping up solder oxides floating on

molten solder (at around 280-290°C) into a vessel, a step

of dusting said solder oxides with any one of the above
separating agents (such as rice bran) or a combination
thereof, a step of pulling out said vessel from a solder
bath to separate solder and solder oxides, and a step of
discharging separated solder oxides (oxidized draff).

In addition, the present inventions features an
another method for separating solder oxides, which
comprises a step of dusting solder oxides floating on
molten solder with any one of the above separating agents
(such as foxtail grain) or a combination thereof, a step of
scooping up solder oxides floating on molten solder into a

vessel, a step of pulling out said vessel from a solder

I'ons atures

ing on nmol f en gglder



scoopi ng up sol der oxides floating on nolten solder into a 25 vessel, a
step of pulling out said vessel froma sol der

7 bath to separate sol der and sol der oxides, and a step of

di schargi ng separated sol der oxides. In addition, the present

I nvention features a vessel (whigh is used in the aforenentioned

sol deri ng apparatus or 5 nmet hod) for scooping up sol der oxides floating
on nolten sol der conprises a netted basket having a nmesh opening
(through hole) area of around 1~10 mmjerr], desirably around 1~2. 25

mierr], Qath PESSSePRLed B NIaABL alo 15446h Midey) Nand a sBepl Bral ity

of openings on an undersi de and each sidewal |, 10 each of openings

havi ng an err A range
9 c?i openldriasé;é %&7e1.2 oxides. MM ]. 9

setting of err] In the netted basket or

Chepunchi ng ”Etﬁ+ pis; (4,0 ggdp%sent § fYLARIRE | FBIL U N BaL <89 der

separated from snmoot hl'y retur to a nolten Sol der
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a naterlal such as s nless ﬁtee Li ke, to

i oo 8 Gt 2R g ub® SS1del SSFde£G RRRAPS o1 oPRLEES  ( ha
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m Prefer? lyougahdholeserarea ConStalrtouuené ergs o trgiee351rably around
1~2.25 mm?, or a press-worked punching metal such as having
a plurality of openings on an underside and each sidewall,
10 each of openings having an opening area of around 1~2.25
mm? . |
A range setting of the opening area of 1~10 mm? in
the netted basket or the punching metal was dete;mihed by
an experiment such that solder separated from solder oxides

15 is smoothly returned to a molten solder bath and oxidized
draff (solder oxides) remains within the vessel. The
constituent members of the netted basket or the punching
metal is made of a material such as stainless steel and the
like, to which no solder is adhered.

20 The netted basket is formed so that a diameter of
constituent wires of the net is approximately 0.3~0.7 mm
and a side of a rectangular opening is approximately 1.0~3
mm. Preferably, a diameter of constituent wires of the net

is approximately 0.5 mm and a side of the rectangular

25 opening is approximately 1.2 mm.



Is approximately 0.5 nmand a side of the rectangular 25 opening is
approximately 1.2 mm 8

The nechani sm how each of the above separating agents separ at es
sol der oxides with sol der adhered thereto or. sol der oxides in
contact with (or floating on) nolten 8 sol der into solder and sol der
oxi des can be consi dered as 5 follows: an oil conponent which
constitutes the separating agent (organic acid R (COOH) [err]
conponent contained in the oil (that -is, oleic acid, linolic acid,

palmtic acid anghe mechahf8ml hk®) ka@Xebirs thle abeddCisepahitadiss RerdE al
oxi des as exenplified by the foll ow ng equation: 10 Snderr] +

4RCOH - > EME@%{]@ld’eQH[&ffdé% with solder! Na@QgidyonnhPhosphypus (P)

and the fats and oils contained in the separating agent are
Con e SO RaBE bries, 4 PECHIRIY ORTh PAYEnEL00 L U PR
Fepar ! TOBAREG, 3600 RSO gBTRRE' Sflaes, qalthl, BAACREBATy,
1 Sa oS R g BB G L SRVBI LR o, Ap Ry (O
Lol own9, S9HEH Parganicy agad RS, “cSuign oS esbataniiey 1o
contained Egltq%hat is, oleic acid, linolic acid, palmitic acid and
the like)) exerts the reducing effects on metal oxides as
exemplified by the following equation:
10 Sn0, + 4RCOOH — [RCOO],Sn + 2H,0
In addition, phosphorus (P) and the fats and oils
contained in the separating agent are considered to exert
the function of preventing solder oxidation.
Moreover, fiber, hydrocarbon and: the like which
15 constitute the separating agent are considered to associate
with solder oxides (dross) to inhibit association of solder
oxides with molten solder.
It is considered that a component which is converted
to carbon (C) by heating with molten solder reacts as
20  represented by the following equation:
Sn0, + C — Sn + CO,
Carbon acts as a reducing agent.
Moreover, when sodium (Na) is contained in the

separating agent, it also acts as a reducing agent.

25 Particle size distribution of each powdery separating



separating agent, it also acts as a reducing agent. 25 Particle
size distribution of each powdery separating agent is not
necessarily required to be regul at ed. Particle size distribution
resulted froma step of pol i shing unpolished rice or producing wheat
flour may be used as such (a range of about O0.0l[err]ml1 mm. 5
Incidentally, the conponents of rice bran, one “exanpl e of

brans, are exenplified as follows: not nore than 2% of phosphorus

(P), 13.4%of protein, 17.1% of crude fat, 7.9% of crude fiber, 10.2%

of crude agfeont £gt, nBt06%dessaril¥al geyfiiréd) . tand ¥@j ofegeIBLEHNY
portion of digestible 10 conponents (poultry, sw ne, bovine and the

like) (othiffticle &£PPRONEALEr3LGLQN t &Dsultdd COLBEAN QOMEESSS of
triturates * such as those of fruit skin, seed coat and germ which are

obt ai ned YRoM, lishi rece.a e, I a
avail abl e “ri ge%%i%%%i?%s hggeaﬁq ?é%ddgégﬁ? s"ﬁegaht’t falrr%%rntqgo égl t,
sea tangle, red pe r gnd _the - like ed_and_such the rice bran
exhi bits t‘jn%e‘gfafslpcﬁg@’a a rangeao;epz\gpé{i-i r@' ﬁlt"qeﬂﬂlblml ent to that of
rice gran Itself addition. a dete&gined amgunt _of an

antiseptic In%%ﬂﬁﬂ$%£}¥kﬂé€b% aEPﬂP88ﬁBSEndf and &1v i EﬁR'reBEFIent
Y 20, St Tt o 0L yem LELSR LYk ST RERIPY By
mllet am%%x§¥xghég5§§}us (P); 13.4% of protein, 17.1% of crude fat,
7.9% of crude fiber, 10.2% of crude ash content, 0.06% of
Ealcium (Ca), and major remaining portion of digestible
10 components (poultry, swine, bovine and the 1like) (other
components are omitted). Rice bran comprises triturates
such as those of fruit skin, seed coat and germ, which are
obtained ﬁpon polishing hulled rice and the 1like.
Commercial available rice bran for pickles has an
15 each slight amount of salt, sea tangle, red pepper and the
like added and such the rice bran exhibits the efficacy as
a separating agent equivalent to that of rice bran itself.
In addition, a determined amount of an antiseptic
(such as benzoic acid compound) and an insect repellent may
20 be mixed into rice bran. Alternatively, rice bran may be
antisepsis-or insect proof-treated.
Next, of cereals, foxtail, millet and Deccan grass
grains have the following components:
Foxtail has 7.0 g of fat, 240 mg of phosphorus (P), 7

25 mg of sodium (Na),.21 mg of calcium (Ca), 5 mg of iron, and



grai ns have the foll ow ng conponents: Foxtail has 7.0 g of fat,
240 ng of phosphorus (P), 7 25 nmg of sodium (Na), 21 ng of calcium(Ca),

5 nmg of iron, and 10 9.9
g of protein (other conmponents are omtted) in 100 g of an edible
portion. Mllet has 9.1 g of hat, 270 ng of phosphorus(p), an
extrenely small anount of sodium (Na), 20 ng of calcium 5 (Ca), 3.5
ng of iron, and 12.7 g of protein (other conponents are
omtted) in 100 g of an edi ble portion. Deccan grass has 8.3 g

o) 5220 B oA orage o ST TBL, TS §lgpod im

(other 10 co nents .are omtted) in 100 g of an edi ble portion.
Next, of b&h$ gfbé§ﬁqﬁ%91he fol | owi ng conponents: 17.5 g of fat,

)™ e o P e’ B % SRUT, g A F e £ 47
omtted) in 100 g of an _15 edi bl e portjon (see "Kagakubi nran” Applican
Section, editaemely sp3llnamonntcaghk FodidikaiNa) 1973 mppof 188ECIUR7,

1404- 1405/ publ i shed by Maruzen K K.). Therefore, the
above ¥ espel@dlve Sefar 89 ngfagdies, and ofRerd tHancfi RXOFeHNal 6tReEt ai n
an oil component and 20 phosphorus, or an oil conponent and, thus, |ike

ri ce bran, componegdisaradtee awitfadloxiniek00 ro cohtactedihe mortiorol der or
sol der oxides with sol der adhered thereto into sol der and
Deccan grass has 8.3 g of fat, 330 mg of phosphorus

(P), an extremely small amount -of sodium (Na), 33 mg of
calcium (Ca), 3.5 mg of iron, and 9.3 g of protein (other
10 components are omitted) in 100 g of an edible pdrtion.
Next, of beans, soybean has the following components:
17.5 g of fat, 470 ﬁg of phosphorus (P), 3 mg of sodium
(Na), 190 mg of calcium (Ca), 7 mg of iron, and 34.3 g of
protein (other components are omitted) ‘in 100 g of an
15 edible portion (see “Kagakubinran” Applican Section, edited
by Nihon Kagaku Gakkai, 1973, pp. 1366-1367, 1404~
1405/published by Maruzen K.K.).
Therefore, the above respective separating agents
other than rice bran also contain an o0il component and
20 phosphorus, or an oil component and, thus, like rice bran,
separate solder oxides in contact with molten solaer or
solder oxides with solder adhered thereto into solder and
solder oxides.
In parficular, bean flour (soybean, azuki bean,

25 peanut, coconut and the 1like) and seed grain or flour



sol der oxi des. In particular, bean flour (soybean, azuki bean,

25 peanut, coconut and the Ilike) and seed grain or flour
(sesane, sunflower, palm rapeseed and the like), which are rich in
oil and fat conmponents, are effective. Fatty acid i n sesane contains
a large amount of oleic acid and linoligy acid. 5 Next, of
cereals, foxtail grain is odorless and is easily fed at a constant
gquantity. Foxtail grain is general ly spherical or popcorn-shaped
and has approxi mately 1~2 mm of an outer diameter and approxinmately
1~2 mm of e I C n d S uek Patt (-6 Si ze
10 regul gﬁelsoanm%,n%rﬁlno I ng r%arig@'esggﬁgflgﬁg aggrtrngdig}lj?) 'aghtlbﬁ fire

necessary._lpon, se aLjqn r j des o) ' in be fed
in an anouht dﬂ?ﬁgfgn%ﬁgofg&aggo %ﬁ%ﬁg r%ﬁ{é é¥f%ét9&g' |ﬁa553i??§ﬁ, t he
separating, agent_of the present I nveptign contai n_gne.nenber or a
conbi nat i e?%&?cﬁ°§%.lnsrﬁw%@ﬁ%ﬁb@?guﬁg ﬂgn?E%%SdaSB vgpa ilnoq?c I n
addition, the present invention features a separating agent for
separathuf?&ﬁder oxi des with sol der adhered thereto or sol der oxides
in contact with nolten sql der into,iolden and sol der, oxi des, which

conpr?ses any MNeXtion@fsged of r BRFERLL i IR e ohSi SOPRGSSE oAl L1S(such

as rice bran, bran, wheat bran, m xed barley bran, naked |, .
easily fed at a constant quantity. Foxtail grain is

generally spherical or popcorn-shaped and has gpproximately
1~2 mm of an oufer diameter and approximately 1~2 mm of
length, which can be wused as such. Particle size
10 regulation and dgrinding process may be carried out as
necessary. Upon separation of solder oxides, foxtail grain
may be fed in an amount equivalent to that of rice bran.

In addition, the separating agent of the present

invention may contain one member or a combination of two or
15 more members as mentioned above.

In addition, the present invention features a
separating agent for separating solder oxides with solder
adhered thereto or solder oxides in contact with molten
solder into solder and solder oxides, which comﬁrises any

20 one selected from the group consisting of offal (such as
rice bran, bran, wheat bran,. mixed barley bran, naked
barley bran, mixed naked barley bran and the like), bean
flour (such as soybean, azuki bean, peanut, coconut and the
like), soybean-cake flour, peanut hull flour, and seed

25 flour (such as sesame, sunflower, palm, rapeseed, cotton



barley bran, mxed naked barley bran and the |ike), bean flour (such
as soybean, azuki bean, peanut, coconut and the |l i ke), soybean-cake
flour, peanut hull flour, and seed 25 flour (such as sesane,

sunflower, palm rapeseed, cotton

12 and the like), or a conbinatipm thereof. In
addi tion, the present invention features a method for separating
sol der oxides with sol der adhered thereto into sol der and sol der

oxi des, which conprises a step of 5 placing sol der oxides with sol der

adher ed th%rn«at(g gnth_k@) r avg%%%l C~£%T dJFErsing said vessel into a

nol t en bath (arou err]C to nelt said sol der

oxi des mnt@n %?%g lun&&%gﬁgég%gt §n§5391 t%%%%hfégrmasoéder

oxides with solder a ‘her e any one o Con
, [ inatio
Chorear | ofg %%riapr%éﬂ‘p%l ?oﬁé‘%sutwgnac?eds LR sofber fagherpd ﬁzﬁﬁtgol der
h d I | n addition,
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t sol.der W, sol adhered thereto into solder
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vessel from and inmmersing,it into the solder bath, or noving said
vessel up IRFSGIwn FuldEsR eofi ndBmgreéRgdus2idg VASSRL héntgg a Jephkeri ng
agent, as necessary. In addition, the present invention :

feat ures asolder bath (around 280°C~290%C) to melt said solder oxides

with solder adhered thereto, a step of dusting the solder
oxides with solder adhered thereto with any one of the

10 above separating agents (for example, rice bran) or a
combination thereof, and a step of pulling out said vessel
from the molten solder bath to separate solder and solder
oxides.

In addition, the present invention features the

15 aforementioned method for separating solder oxides with
solder adhered thereto into solder and solder oxides,
further comprising a step of pulling out said vessel from
and immersing it into the solder bath, or moving said
vessel up and down multiple times after dusting with the

20 separating agent, as necessary.

In addition, the present invention features an
another method for separating solder oxides with solder
adhered thereto into solder and solder oxides, which
comprises a step of placing solder oxides with solder

25 adhered thereto into a vessel, a step of dusting the solder



anot her nethod for separating sol der oxides with sol der adher ed
thereto into solder and sol der oxi des, which conprises a step of

pl aci ng sol der oxides with solder 25 adhered thereto into a vessel, a
step of dusting the sol der 13
oxides with sol der adhered thereto witit3any one of the above
separating agents (for exanple, rice bran) or a conbi nati on thereof,
a step of imMersing said vessel into a nolten sol der bath to nelt
said solder oxides with solder 5 adhered thereto, and a step of pulling

out said ygsgek Wi soldetrheagioéged haidrdt® sepehatenpolothey afd t3ad der

oxi des. In addition, the present invention features an
anot her ngpHRgd fQép§€£’@fﬁ§ Ny sod gler( Ry de%amptle sokdee bran)adher ed
thereto into sol der and sol der OX|des whi ch conprises a step of

| mrer si ng . ﬁgﬁ?ﬁéﬂ hNtRegeB®! tﬁ”s%%kag%rf i ersg?ﬁgh s AR 1Al ifn dtd'ﬂ‘ step of

pl aci ng so es wth er ere thereto into sald vessel, a

Step of HBikRE, sqigerBAiPoLdohoR ¥ dos i ddh Rel dgks AdReLA N0 Wth_

any one above separatln rice
from &Z"?@h&%&%ﬁ%‘ﬁ%ﬁ SR D AR s'?’%t"‘étalf%dss ldefrro ﬁZ?'ed
ddi 1 on, thfe s%i@%%ﬁpighvim %%%a%%&%ﬁ%e&dgr@pﬁo&o% P Separ at i ng
sol der oxi des ignco g%lghih qutEHbéégéEE invention features an
another method for separating solder oxides with solder
adhered thereto into solder and solder oxides, which
10 comprises a step of immersing a vessel into a molten solder
bath by about half, a step of placing solder oxides with
solder adhered thereto into said vessel, a step of dusting
said solder oxides with solder adhered thereto with any one
of the above separating agents (for example, rice bran) or
15 a combination thereof, and a step of pulling out said
vessel from the solder bath after melting solder oxides
with solder adhered thereto, to separate solder and solder
oxides.
In addition, the present invention features a method
20 for separating solder oxides in contact with molten solder
into solder and solder oxides, which comprises a step of
scooping up solder oxides floating on molten solder into a
vessel, a step of dusting said solder oxides with any one

of the above separating agents (for example, rice bran) or

25 a combination thereof, and pulling out said vessel from the



I nto sol der and sol der oxi des, which conprises a step of scoopi ng up
sol der oxides floating on nolten solder into a vessel, a step of
dusting said solder oxides with any one of the above separating
agents (for exanple, rice bran) or 25 a conbination thereof, and pulling
out said vessel fromthe 14 14

sol der bath to separate sol der and sol der oxi des. I n addition,
the present invention features an anot her nethod for separating

sol der oxides in contact with nolten solder into solder and

sol der OdddRfer DHHICHo BepLUBE | S6Bdeh 48Ps@IdeflUskidds . sol der oxides
floating on nol t en solder with any one of the above separating agents

(for exanple, rigge YRWciWnA CEARI NplieRRtherieRfentd ot €Pfeature®’ 8R00PI NG
up sol der oxi des floatlng on nolten Sol der into a vessel, and pulling

out sald \aRitler WUTHAE L £ Aol fin solaersgmg%elﬁoeeﬁfaeedwighgor

oxi des. e prese I nventi on atures vesse

recei ving 39 q#i (g%fﬁgr h@osmégidépgeéﬁg tg%ﬁgggtnqr% h 2Lk oxi des

i n cont actm en SO er conpri si aving a
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of scooping up solder oxides floating on molten solder into
a vessel, and pulling out said vessel from the solder bath
10 to separate solder and solder oxides.

Further, the present invention features a vessel for
receiving solder oxides with solder adhered thereta or
solder oxides in contact with molten solder, comprising a
netted basket having a mesh opening (through hole) area of

15 around 1~10 mm?, desirably around 1~2.25 mm?’, or a press-
worked punching metal such as having a plurality of
openings on an underside and each sidewall, each of
openings having an opening area of around 1~2.25 mm?.

The constituent members of the netted basket or the

20 punching metal is made of a material_ such as stainless
steel and the like, to which no solder is adhered.

The netted basket is formed so that a diameter of
constituent wires of the net is approximately 0.3~0.7 mm
and a side of a rectangular opening is approximately 1.0~3

25 mm. Preferably, a diameter of constituent wires of the net



steel and the like, to which no solder is adhered. The netted
basket is formed so that a dianeter of constituent wires of the net
is approximately 0.3~0.7 mm and a side of a rectangular opening is
approximately 1.0~3 25 mm Preferably, a dianmeter of constituent wres
of the net 15 15 IS
approximately 0.5 mm and a side of the rectangul ar opening is
approximately 1.2 nm Pursuant to the aforenentioned essentia
features, there can be provided a separating agent for separating 5
sol der and sok@gptrofimdesly aoshl deii rthd appagbdels off okha rectafglhier
recovering apparatus) and a nethod for separating sol der and sol der

oxi des, WHgdhidP iSSPl ro¥Mdt Dy BL2 anm. | ow cost, harm ess to human
body and non- pol uti ng. Mor'eover, according to the present invention,

a work of 10  pBRYUAH NYoSOLKEr %fjé‘x‘ﬁerﬁ?irbrié‘ﬁ eé%b'e)‘xt@..‘étlonfégéuﬁag an

anmount of solder to be di scarded while adhering to sol oxi des can

be reduceq.yqAs Lhg rﬁggﬁc vikBge dé’t 'S|6b%&l1at(1'?lgerv% nEaLf%r r?&gé{%i{%ﬁgt? and

the |i ke of Solder can ance s useful protection
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solder and solder oxides, which are safe in working, at a
low cost, harmless to human body and non-polluting.
Moreover, according to the presenﬁ invention, a work of
10 separating solder q}ides can be easily automated and an
amount of solder to be discarded whilé adhering to solder
oxides can be reduced. As the result, since utilization
rate, recovery rate and the like of solder can be enhanced,

it serves useful for protection of the earth environment.

15
BRIEF DESCRIPTION OF THF DRAWINGS
Figure 1 is a .sectional view of a main part of a
soldering apparatus as one embodiment of the present
invention.
20 Figure 2 is a view illustrating a method for removing

solder oxides using a soldering apparatus, a sectional view
of a main part of which ‘is shown in figure 1.

Figure 3 is a perspective view of a main part of a
solder outflowing device which 1is one component of the

25 soldering apparatus of Figure 1.



20 Figure 2 is a viewillustrating a nmethod for renoving

sol der oxi des using a soldering apparatus, a sectional view of a main
part of which is shown in Figure 1. Figure 3 is a perspective
view of a main part of a sol der outflow ng device which is one
component of the 25 soldering apparatue of Figure 1.

16 Figure 4 is a side sectional view showing a main part

of one enbodi nent of a separating agent dusting devise whi ch is one
conponent of the sol dering apparatus of Figure 1. 5 Fi gure
5 is a side sectipgGRflreVieWsSROWiE & IbmAl tview shdWid® aRAY8 part
enbodi nent of a separating agent dusting devi ce which is one

conponent (HftBﬁ_eSOéf%%aﬂQerZﬁp%r@t 4S &dparatind %léﬁ'eehtl- dusting devibkgure

6 is a side sectional view showing a nmain part of a stil'l another

enbodi nent : [ ﬁﬁﬁﬁﬁ tyl [ ' | Sg0

conponent ovﬁlt%éslg?{égeﬁ idr?fgn appartag):ﬁ ﬁo}&g S°1de??‘g%r%?%mws 3t ElfguI.Elegure
7 is a view schematically showi ng each step of a met hod for
separati ng sol der and sol der oxides. 15 DETAI LED

DESCRI PTI ON OF THE 1 NVENTI.ON . . The first embodi nent_of the
present inventiorf t9ULE I%H‘O?/iadesslde? ssoqq}é]r?'}?g' appar a‘?etﬂf%w%%?irg?ﬁﬁ RaLE| der

] . ti_ng sol der d form ng a_sol| der
nave 0288 ToLILNG, MRS fi%len TPl LN, SYUIR AN J LAY A5l Yst

device which is one éomponent of the soldering apparatus of
Figure 1.
Figure 6 is a side sectional view showing a main part
10 of a still another embodiment of a separating agent dusting
device which is one component of the soldering apparatus of
Figure 1.
Figure 7 is a view schematically showing each step of

a method for separating solder and solder-oxides.

15
DETAILED DESCRIPTION OF THE INVENTION
The first embodiment of the present invention
provides a soldering apparatus comprising a solder wave
shape forming means for melting solder and forming a solder
20 wave shape, and a means for dusting solder oxides with a

separating agent for separating solder and solder oxides,
wherein said separating agent is any one selected from the
group consisting of offal, cereal grain or flou?, bean
flour, seed grain or flour, soybean-cake flour and peanut

25 hull flour, or a combination thereof. This soldering



20 wave shape, and a neans for dusting solder oxides wth a

separating agent for separating sol der and sol der oxi des, wherei n
sai d separating agent is any one selected fromthe group consi sting
of offal, cereal grain or flour, bean flour, seed grain or flour,
soybean-cake flour and peanut 25 huli7 flour, or a conbination

t her eof . This sol dering 17
apparatus is harm ess and non-pol luting, and can extrenely easily
separate sol der and sol der oxides. Moreover, since utilization rate,

recovery nabarafdst he Inal&@nltﬁsssoéx@@rnsﬁnpolluuh@,eahan@%% dit S&YES
useful for protection of the earth 5 envi ronnent . The second

embodi ”Emea%fu;{h%ee;a%%%@ gcmférybo oldePr9¥haé§ t heros QIR NG ApPAr at us

according to the first nent wherein said offal is any one

sel ected 1Mkt son rat%m%&fqg;aaﬁystf%@%%algﬁebiﬁg BEaa1d tcégv;xa“’

ed 10 barl ey Hake m xed nake an,

Sioﬁpcﬁgﬁ ] t%%fé ot $3f9e$eé?%'fﬁéccan FRGSELES) §ﬁdtﬂece¥%ﬁ’léhe

conbEyatlon thereo said bean is any one sel ected fromthe group
COﬂSIStIﬂ&qg 8?68§n azuki bean, 15 peanut and coconut, or a

conbi mats on thegeel. AP deitefinent 47, BN BrISeEH b g, 00U
thereol.  brovi %CO{ﬁ'é” Lo12ertny “pparatds?PReestdtng 5% def,,and, sol der
embodiment, wherein said offal is any one selected from the
group consisting of rice bran, bran, wheat bran, mixed
_10 barley bran, naked barley bran, and mixed naked barley bran,
or a combination therebf, said cereal is any one selected
from the group consisting of foxtail, millet, Deccan grass
and rice, or a combination thereof, said bean is any one
selected from the group consisting of soybean, azuki bean,
15 peanut and coconut, or a combination thereof, and said seed
is any one selected from the group consisting of sesame,
sunflower, palm and rapeseed, or a combination thereof.
According to this soldering apparatus, solder and solder
oxides can be separated at an extremely low cost. In
20 - addition, wastes can be effectively utilized.
In addition, the third embodiment of the present
invention provides the soldering apparatus according to the
first embodiment, further comprising a means for scooping

up solder oxides. According to this soldering apparatus,

25 the removal of solder oxides can be automated and the



oxi des can be separated at an extrenely | ow cost. In 20 addi tion,

wastes can be effectively utilized. In addition, the third
enbodi mrent of the present i nvention provides the sol dering apparatus
according to the first enbodinment, further conprising a neans for
scoopi ng up sol der oxides. Accordiligg to this sol dering apparatus,
25 the renoval of sol der oxides can be automated and the

18 sol dering work on the printed wiring board can be

conti nuously perforned. In addition, the fourth enbodi nent of

the presenigoideriddVeRdERN BROViEES t Be i APLAET LAg iARPANRSAI aceahdi Bg to
the 5 third embodi ment, further conprising a discharging nmeans

for dlschar Iﬁﬁgggﬁﬁ ﬁg{ i des fromsaid vessel. According to

this solderlng appar at §§ t renoval of sol der oxides can be

automat ed and then?%gﬁﬁc?g wor &, @n fourt'aht *éﬁb%'lﬂlfeﬁ‘% "@f ”cﬁxé’o%g GaR be
4 ft §

conti nuously perforne I ment
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oxi des. prese”tvcwc%rrép”l”ié‘é B PhRYbPeEnd Pha s 80P RER o do" the®
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and a step of di scharging separated solder oxi (OX|d|zed
draff). According to this ™ soldering apparatus, t e removal

solder oxides can be automated and the soldering work on
the printed wiring board can be continuously performed.

10 In addition, the fifth embodiment of the present
invention provides a method for separating solder oxides,
which comprises a step of scooping up solder oxides
floating on molten solder into a vessel, a step of dusting
with any one of the separating.agents in accordance with

15 either the first or second embodiment, or a combination
thereof, a step of pulling out said vessel from a solder
bath to separate solder and solder oxides, and a step of
discharging separated solder oxides (oxidized draff).
According to this method, the removal of solder oxides can

20 - be automated and the soldering work on the printed wiring
board can be continuously performed. In addition, an amount
of solder to be discarded while adhering to solder oxides
can be reduced. As the result, since utilization rate,
recovery rate and the like of solder can be enhanced, it

25 serves useful for protection of the earth environment.



According to this method, the renoval of sol der oxides can 20 be
automated and the soldering work on the printed wiring board can be
continuously perforned. In addition, an anount of solder to be

di scarded whil e adhering to sol der oxides can be reduced. As the
result, since utilization rate, red®ery rate and the |i ke of sol der
can be enhanced, it 25 serves useful for protection of the earth

envi ronment . . 19 In
addi tion, the sixth enbodi nent of the present i nvention provides a

net hod for separghi ISP, anthe sixEP! dBfbsXinass W CRHOMPriesenta
step of dusting sol der oxi des floating on nolten solder wth any one

of the 5 ;jSeRRERAbhNHAGRINSs ! N AGEOFKIGRCEE Y t iddifrdti it @o13EONAnd
enbodi nent, or a conbination thereof, a step of scooping ‘up sai d
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sol der can be, §MANGEY oilaes £108B14G o oo keh Lol b2 o GHES" 20 big 5% 1
a step of pulling out said vessel from a solder bath to
separate solder and solder oxides, and a step  of
10 discharging separated solder oxides (oxidized draff).
According to this method, the removal of solder oxides can
be automated and the soldering work on the printed wiring
board can be continuously performed. In addition, an amount
of solder to be discarded while adhering to solder oxides
15 can be reduced. As the result, since utilization rate,
recovery rate and the like of solder can be enhanced, it
serves useful for protection of the earth environment.
In addition, the seventh embodiment of the present
invention provides the soldering apparatus according to the
20 first emb§diment, further comprising a solder oxides
scraping means for scraping out solder oxides separated
from molten solder from a solder bath. This soldering
apparatus is harmless and non-polluting, and can extremely

easily separate solder and solder oxides. Moreover, since

25 utilization rate, recovery rate and the like of solder can



In addition, the seventh enbodi nent of the present I nvention provides
the sol dering apparatus according to the 20 first enbodinent, further

conprising a solder oxides scrapi ng means for scraping out sol der
oxi des separ at ed fromnolten solder froma solder bath. This
sol deri ng apparatus is harm ess ar® non-pol luting, and can extrenely

easily separate sol der and sol der oxi des. Moreover, since 25 utilization
rate, recovery rate and the |like of solder can
20 be enhanced, it serves useful for protection of the earth

environmenbe enhanced, it nsédleid i @eftibe roirgiirddiadinest ehet ey pnesent
I nvention provides the sol dering apparatus according to the 5 first

enbodi ment envivbhkeat . conprising a solder oxides forcing neans
for forcing sol der oxides separated from nolten solder to floww th

an inert gas. Thig sQif&fidi the ef%scpa{ateﬂ,ﬁogqﬁe%trgﬁgé??g?gr%ste}%parate

sol der and sol der oxides. In addition, since utl

ECouer  habByetBiont PobitEscinach dPiesens Mo BILARRE ek buBTLITR VA, 1"

Separ ti ng a6t o HeBathknt, . frtheY ) SRRALTE e BPbabF SoPOE b des
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(rice branmo? an’ Sv(\),fle etr b{gn,ﬂgﬂxe"(}it&ﬁtr Iagy Pl{earr% gas. This soldering
apparatus can extremely easily separate solder and solder
oxides. In addition, since utilization rate, recover rate

10 the like of solder can be enhanced, - it serves useful for

protection of the earth environment.

In addition, the ninth embodiment of the present
invention provides a separating agent for separating solder
oxides with solder adhered thereto or solder oxides in

15 contact with molten solder into solder and solder oxides,
which comprises any one selected from the group consisting
of offal (rice bran, bran, wheat bran, mixed barley bran,
naked barley bran, mixed naked barley bran and the like),
bean flour (soybean, azuki bean, peanut, coconut and the

20 - like), soybean-cake flour, peanut hull flour, and seed
flour (sesame, sunflower, palm, rapeseed and the like), or
a combination thereof.  This embodimenf can provide a
separating agent which is harmless to human living body,
non-polluting and extremely low cost. Moreover, since

25 utilization rate, recovery rate and the like of solder can



naked barl ey bran, m xed naked barley bran and the |ike), bean fl our

(soybean, azuki bean, peanut, coconut and the 20 | i ke), soybean-cake
flour, peanut hull flour, and seed flour (sesane, sunflower,
pal m rapeseed and the like), or a conbi nation thereof. This

enbodi ment can provide a separating agent which is harm ess to human
| iving body, non-pol luting and extrenely | ow cost. Moreover, since
25 utilization rate, recovery rate and the |ike of solder can

21 be enhanced, it serves useful for protection of the earth

envi ronMente enhanced, it! sddlid i @8erhie rFhentrEadigiend £ othkhe dtesent
I nvention provides a nethod for separating solder oxides 5 w th sol der

adhered th ' sol der and sol der oxides, - whi ch conprises a step
of placinggég%ggéﬁ%nges wi th sol der adhered thereto into a vessel, a
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result, Sggﬁgred thereto into a vessel, a step of immersing said

vessel into a molten solder bath to melt said solder oxides
with solder adhered thereto, a step of dusting with any Sne

10 of the separating agents in aécordance with the ninth
embodiment or a combination thereof, and a step of pulling
out said vessel from the solder bath to separate solder and
solder oxides. According to this embodiment, the solder
oxides separating work can be simply and easily performed

15 and an amount of solder to be discarded while adhering to
solder oxides can be reduced. As the result, since
utilization rate, recovery rate and the like of solder can
be enhanced, it serves useful for protection of the earth
environment.

20 In addition, the eleventh embodiment of the present
invention provides a method for separating solder oxides
with solder adhered thereto into solder and solder oxides,
which comprises a step of placing solder oxides with solder

adhered thereto into a vessel, a step of dusting said

25 solder oxides with solder adhered thereto with any one of



utilization rate, recovery rate and the |ike of solder can be

enhanced, it serves useful for protection of the earth envi ronnent .
20 In addition, the eleventh enbodi nrent of the present

i nvention provides a nethod for separating sol der oxides wi th sol der
adhered thereto into solder and sol der 2Xi des, whi ch conprises a step
of placing sol der oxides with sol der adhered thereto into a vessel, a
step of dusting said 25 sol der oxides with sol der adhered thereto with
any one of ' 22 t he

separ at i nghagenrieparatderpr dagert¥i t Hnf headidtdance wethodithent winth

conbi nation thereof, a step of inmersing said vessel into a nolten

sol der baphpb@ifeht ¥ das@ci@ination O¥heesowt sgtd;]sr o%d sl ¢ 1reg et o,

and a step of pulling 5 out said vessel fromthe solder bath to separate

sol der andaiq ves%,@ldeirnwlgeﬁol%aorémrweﬁ %ét’fﬁstéf’f’ﬁ@%”‘%’&tmd tméé%der
oxi des separating work can be sinply and easily perforned an
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and an amount of solder to be discarded while adhering to

solder oxides can be reduced. As the result, since

10 utilization rate, recovery rate and the like of solder can

be enhanced, it serves useful for pfotection of the earth
environment.

In addition, the twelffh embodiment of the present

invention provides a method for separating solder oxides

15 with solder adhered thereto into solder and solder oxides,

which comprises a step of immersing a vessel into a molten

solder bath by around half, a step of placing solder oxides

with solder adhered thereto into said vessel, a step of

dusting said solder oxides with solder adhered thereto with

20 any one of the separating agents in accordance with the

ninth embodiment or a combination thereof, and a step of,

after melting of solder which has been adhered to solder

oxides, pulling out said vessel from the solder bath to

separate solder and solder oxides. According to this

25 embodiment, the solder oxides separating work can be simply



sol der bath by around half, a step of placing solder oxides W th

sol der adhered thereto into said vessel, a step of dusting said

sol der oxides with sol der adhered thereto with 20 any one of the
separating agents in accordance with the ni nth enbodi nent or a

conmbi nation thereof, and a step of, 23 after nelting of solder which has
been adhered to sol der . oxi des, pulling out said vessel fromthe

sol der bath to separate sol der and sol der oxides. According to this
25 enbodi nent, the sol der oxides separating work can be sinply

23 andnd e2@Sily RRVIYHRMA anthdn MOWHowit S eersddde to be
di scarded whil e adhéring to sol der oxides can be reduced. As the

result, sifiGRa émeld zad o0 aaﬁsrlﬁeC%er.-on&é@ 8R¥des cant MR li&k@u@iqsol der

can be enhance It serves useful “for protection of the earth

envi ronnenls the result, 'srﬁ.r?tgéej h't?'ilzhtﬁgo?xh'fatﬁéam Pe@%@ggngﬂttem addi®
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contact with molten solder into solder and solder oxides,
which comprises a step of scooping up sélder_ oxides
10 floating on molten solder into a vessel, a step of dusting
with any one of the separating agents in accordance with
the ninth embodiment or a combination thereof, and a step
of pulling out the vessel from the solder bath to separate
solder and solder oxides. According to this embodiment, the
15 solder oxides separating work can be simply and easily
performed and an amount of solder to be discarded while
adhering to solder oxides can be reduced. As the result,
since utilization rate, recovery rate and the 1like of
solder can be enhanced, it serves useful for protection of
20 the earth environment.
In addition, the fourteenth embodiment of the present
invention provides a method for separating solder oxides in
contact with molten solder into solder and solder oxides,

which comprises a step of dusting solder oxides floating on

25 molten solder with any one of the separating agents in



perfornmed and an anount of solder to be discarded while adhering to

sol der oxides can be reduced. As the result, since utilization rate,
recovery rate and the |ike of sol der can be enhanced, it serves
useful for protection of 20 the earth environnent. In
addition, the fourteenth enbodi ment of the present I nvention provides
a nethod for separating sol der oxides in contact with nolten sol der

i nto sol der and sol der oxi des, whi ch conprises a step of dusting

sol der oxides floating on 25 nol ten sol der with any one of the

separating 498N dd) with the ninth embodiment or a combgﬂatlon
accordance wth the ninth enbodi nent or a conbi nation thereof, a step

of SCOOp'ﬁ%I tép(ﬁégéﬁn PX§98§piheahbn%§&d so 1T, £ §Of9§étiﬂ 0a

vessel vessel fromthe so ath to
separate sqQld o] Xi Ac din , the
sol der % ) ltgé}g sscglp% ]Zt #%ggw%r l?degssasneld &% %yggﬁg eassffy per"lf rgred

d f | be d d whj I dh | d :
oxi dos carb ity BaRRRD. TR () BEdACT T e orepdtate, gopaesoall,

rate an | ke of ,sol der_ can be en an Lt serv useful, for

pr ot e'gt i orF%lfA?zheo’éh‘F?% enfts e8 s emb?ﬂuﬁﬁlaft i tﬁ%fgﬁﬁ eenth
enbodi ment of the present |nvent|on 5? ¥|des a vessel for receiving
sol der oxiQJeides s %%W%IU@Fkaméﬁtﬁ Bt¥ 8RdsS %xP%EgoF’I‘}eéont act
wi th nolten sol der, conpr|5|n plurality  of openlggg on an

under si de aifl ¥achReHIEWAE| SO Qﬂ?(ﬁoth% gperprrgednHALAG adherlng to

solder oxides can be reduced. As the result, utilization
rate, recovery rate and the like of solder can be enhanced,
10 it serves useful for protection of the earth environment.
In addition, the fifteenth embodiment of the present'
invention provides a vessel for receiving solder oxides
with solder adhered thereto or solder oxides in contact
with molten solder, comprising a plurality of openings on
15 an underside and each sidewall, each of the openings having
an opening area of around 1~2.25 mm’. This vessel can
easily and effectively separate solder and solder oxides.
In addition, the sixteenth embodiment of the present
invention provides a vessel for receiving solder oxides
20 with solder adhered thereto or solder oxides in contact
with molten solder, comprising a netted basket having a
diameter of constituent wires of the net of 0.3~0.7 mm, and
a side of a rectangular opening of 1.0~1.5 mm, preferably
having a diaﬁeter of constituent wires of the ﬁet of

25 approximately 0.5 mm, and a side of a rectangular opening



an opening area of around 1~2.25 mmierr] . This vessel can easily and
effectively separate sol der and sol der oxi des. In addition, the
si xt eent h enbodi nent of the present i nvention provides a vessel for
receiving solder oxides 20 wth solder adhered thereto or sol der oxides
I n cont act with nolten sol der, conppising a netted basket having a

di aneter of constituent wires of the net of 0.3~0.7 nm and a side of
a rectangul ar opening of 1.0~1.5 mm preferably havi ng a di aneter of
constituent wires of the net of 25 approximately 0.5 mm and a side of a

rectangularfppg%bggximatelx_ 1.2 mm, This vessel can ead2ly and Of
ﬂ .2 mm Thi s

approxi mately vessel can easily and effectively
separat e sqlder 130lder i d 1 ides.

EXAMPLES 5 Cﬂ%‘iﬁes(é%faéﬁgoew%?gld%(aaﬁlp e d?ﬁl%’é%r%?e the present

I nvention in detail but are not to be construed to limt t he scope
t her eof . Figure 1 is a sectional view of a main part of a

sol deri ng apparatus as one enbodinengﬁgggiﬁgnpresent 10 i nventi on.
Figure 2 is a viewillustrating one f t of a nethod for
separating or renpving_solder oxides usin , t he sol deri ng apparatus
of Fi g{lre 1. The FF%ﬁ%Wlé‘gi Sdngamp egper‘slﬂéﬁti%t‘?/i e%h@f apﬁgfsﬁnﬁ}art
of a sol der, outfl ow ng devi ce which i s one conponent of the_present

sol deri ng invention in detail but are not to be construed to lgmlt
the scope thereof.

Figure 1 is a sectional view of a main part of a
soldering apparatus as one embodiment of the present

10 invention. Figure 2 is a view illustrating one embodiment
of a method for separating or removing solder oxides using
the soldering apparatus of Figure 1. Figure 3 is a
perspective view of a main part of a solder outflowing
device which is one component of the present soldering
15 apparatus.

Referring to Figure 1, symbol 1 shows a solder
outflowing nozzle, symbol 2 shows a front baffle plate,
symbol 3 shows a rear baffle plate, symbol 4 shows a
perforated'platé, symbol 5 shows a solder bath, symbol 6

20 shows a solder wave shape of molten solder, symbol 7 shows
solder oxides with solder adhered thereto, symbol 8 shows a
separating agent (for example, rice bran), symbol 9 shows a
vessel (for example, a netted basket), symbol 10 shows a
sifting container for accommodating and scattering the

25 separating agent, symbol 11 shows a partition plate, symbol



15 appar at us. Referring to Figure 1, synbol 1 shows a

sol der outfl ow ng nozzle, synbol 2 shows a front baffle plate,

synbol 3 shows a rear baffle plate, synbol 4 shows a per f or at ed

pl ate, synbol 5 shows a sol der bath, synbol 6 20 shows a sol der wave
shape of nolten solder, synbol 7 shows 26 sol der oxi des with sol der
adhered thereto, synbol 8 shows a separating agent (for exanple, rice
bran), synbol 9 shows a vessel (for exanple, a netted basket), synbol
10 shows a sifting container for accommpdating and scattering the 25

zgpar ati ”gl"fi‘%q{ﬁws SV r 1 SHOYS (8% DAL L L&l an@E?;,e’sy%@lO'ZO shows a

7 shows sol der oxides (oxidized draff), Synmbol 20 shows a
et er i ng TR anD PR RNITC ol SRR R s e il neer) wRERRS,
ol ton SoriAa <y nigrers Mo TS 0. sREOE 20 RS B Hiber o
ol dor vVl B *h6%s o dedigerv P A CIVRRD Bl AURTERS S1L1 R4 At ed by
™ e o LAY, SoHER, e S PELCE TR T 0 DRBL" 20
e et Cereh Ay <50, Bahd e % SR 98

delivery punp 13 through the _ opening 16, and is flown out fromthe
sol der out fl ow Agferring to Figures 1 and 3, a solder wave shape

is formed by molten solder which is circulated by a solder
outflowing device 21, and solders printed wiring boards 30
10 which are directed along the arrow in a given pattern.

The solder outflowing device 21 is located inside the
solder bath. In the solder outflowing device 21, molten
solder 1is drawh into the delivery pump 13 through the
opening 16, and is flown out from the solder outflowing

15 . nozzle 1 via the duct 15 to form the desired solder wave
shape with the front baffle plate 2 and the rear baffle
plate 3.
The perforated plate 4 provided in the middle level
of the solder outflowing nozzle 1 is perforated to define a
20 plurality of holes arranged in multiple rows and columns at
predetermined pitches for removing impurities, metal masses,
lead wires and the like which have been mixed into molten
solder. That is, the plate 4 plays a role as a filter.
Molten solder flown down from the rear baffle plate 3

25 is circulated by the delivery pump 13 and, as the result,



15 nozzle 1 via the duct 15 to formthe desired sol der wave shape
with the front baffle plate 2 and the rear baffle plate 3.

The perforated plate 4 provided in the mddle |evel of the sol der
outflowi ng nozzle 1 is perforated to define a 20 plurality of holes
arranged in multiple rows and col ums at27 predeterm ned pitches for
renmoving inpurities, netal nasses, |l ead wires and the |ike which have
been m xed into nolten solder. That is, the plate 4 plays a role as a
filter. Mol ten sol der flown down fromthe rear baffle plate 3
25 is ciddul evetadbyst hatdel bier yepumortd andiamse t Baonasul 6f solder

27 It contacts with air to forma |arge anount of sol der

oxi des. Th&idesned Bhéd€orasddesolane eRidde fOkbaem Ofthe surflERlel &8F
sol der toward the partition plate 11 shown in Figure 1 and accurrul ate

therein. mplten soldERe towader the %S:trchi%'nV'p'l%t\éeiiash%WIﬁ 19 S
nolten solder in the vicinity of the partition plate 11. The vessel 9

i s conposeqd @hdd ARehuhiaee Relred npasket. in whi ch a di ameter of
constituent wres of the net iIs approximately 0.5 mmand a side of a

rectamrgul ar openippg 's%ld]eq: )?Pf?’éé’ E?JVX é %e%@e% ? f'? aiég' s2dT®, be

lifted froma position e so bat O8F %%

o el e T BT B e T B 3
The vessel 9 1s composed of a mesh-like netted basket in
which a diameter of constituent wires of the net is
approximately 0.5 mm and a side of a rectangular opening is

10 a_pproximately 1.2 mm. Said vessel 9 may be lifted from a
position (A) in the solder bath 5, stopped at. a position
(B), or turned over to a situation (C). Furthermore, the
vessel may be stopped at an arbitral position such as a
position (D) shown in Figure 2. The vessel 9 may be driven

15 by a conventional and general mechanism such as a fluid
cylinder and a pulse motor (not shown).

In addition, the sifting container 10 is provided
above the vessel 9 outside the solder bath 5. The sifting
container 10 accommodates a powdery separating agent such

20 as rice bran and scatters the separating agent, by
oscillating or agitating, through a meshed portion at its
bottom onto solder oxides which have been accumulated in
the vicinity of the partition plate 11. Oscillating or

agitating may be performed by utilizing an arbitrary and

25 general means such as an electromagnetic vibrator and a



position (D) shown in Figure 2. The vessel 9 may be driven 15 by a

conventional and general nmechanismsuch as a fluid cylinder and a
pul se notor (not shown). In addition, the sifting container 10
i s provided above the vessel 9 outside the solder bath 5. The sifting
contai ner 10 accommodates a powdery sepasating agent such 20 as rice
bran and scatters the separating agent, by oscillating or
agitating, through a neshed portion at its bottom ont o sol der oxi des
whi ch have been accunul ated in the vicinity of the partition plate

11.  Osciddmdiind® i%h of an aHdeitiNbc "@ympea pestor n@gd by Linkagéng an
arbitrary and 25 general neans such as an el ectromagnetic vibrator and a

28 combignad LIk Of o ANa 8EGRANL RS nGUENR FBUSIVIHY! folddikaggides
A space for accumulating and receiving sol der oxi des (oxi di zed draff)

17 is als HotVA b0 ' ) i t (S ; . (An
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expl ai ned. Vjﬁgascgparating met hod 1) 10 ' In the first step,
sol d ox| PSP 1 IFFAY n" nol ten sol der are scooped up by a netted

basket | t Ll ect, and t the netted basket.is lifted b
around o haNEX(Sed AgHRep Tt S R e SRR LG PoSt PR BRED) )

on molten solder using the soldering apparatus having the
above essential features is explained.
(Separating method 1)

.10 In the first step, solder oxides 7 floating on molten
solder are scooped up by a netted basket (vessel 9) to
collect, and then the netted basket is lifted by around
half (see Figure 2; the netted basket is at a position (D)).

In the second step, the sifting -container. 10 is

15 agitated to dust (or scatter) the surface of solder oxides

7 with the accommodated separating agent 8 such as powdery

rice bran. An amount of the separating agent to be

scattered may be such that the surface of said solder

oxides 7 is almost covered. For example, a little to 0.7

20 spoonful of the separating agent may be scattered per 100
ml of solder oxides 7.

In the third step, the netted basket is moved up and

down or from side to side so that solder oxides 7 are moved

up and down from the molten solder surface. This operation

25 is repeated several times.



In the second step, the sifting container 10 is 15 agitated to dust (or
scatter) the surface of sol der oxides 7 with the accommvodat ed
separating agent 8 such as powdery rice bran. An amount of the
separating agent to be scattered may be such that the surface of
sai d sol der oxides 7 is alnost co¥@ed. For exanple, alittle to 0.7
20 spoonful of the separating agent may be scattered per 100 m  of
sol der oxi des 7. In the third step, the netted basket is noved
up and down or fromside to side so that sol der oxides 7 are noved

up and down frormn lthendcertls dtoe, saftarecodhi smbpgr thabnth25buliks of
repeat ed several tines. 29

In the fowdluey ejxiddd eis cosfiueaunanthajolider miiciofhas beefiobdbered des
i's reduced and sol der which has been adhered (or attached) to sol der

oxi des is ?ﬂpaéﬁtSéhe&ihe et k8dder oxDasketid ssephtadedp ftrmén hleteal ten
sol der surface (Figure 5 1; position (B)). In the fifth

step, the yahitad Ps’ﬂsdﬁﬁfiléé ﬁﬁr@%@m()\(:‘?{e molter Osal d&Ar Supxhdbzqeridialf 17

into a waste receiving menb and the like (Figure 1; position (C)).

By t af regﬁﬂ% e 8ps 1 5, the procedure for 10 renovi ng sol der
OX|d2§ mﬁ%c 56% bgin fl oated and accumul ated on nolten sol der

i's finished. Th%ﬂ“%%%nglktﬂestep, {iekeRebREqt BE sRRCOUWI Bytfed over

approximately 1
to discard oxidized draff 17 into a waste receiving member

and the like (Figure 1; position (C)).
By the aforementioned steps 1-5, the procedure for
10 removing solder oxides which have been floated and
accumulated on molten solder is finished. The working time
taken for the procedure is approximately 1 minute.

Furthermore, change in the order of, addition of a

step or steps to, or deletion of a step or steps from the
15 steps 1-5 may be optionally performed as follows:

(Separating method 2)

The above second step, that is, a step for dusting
solder oxides 7 floating on molten solder with the powdery
separating agent 8 may be performed first. Thereafter, a

20 step of scooping up solder oxides floating on molten solder
into a vessel, a step of pulling out said vessel from the
solder bath to separate solder and solder oxides, and a
step of turning over the nettéd basket to discard oxidized
draff 17 into a waste receiving member may be successively

25 performed (not shown).



Furthernore, change in the order of, addition of a step or steps to,
or deletion of a step or steps fromthe 15 steps 1-5 nmay be optionally

performed as foll ows: - (Separating nmethod 2) The
above second step, that is, a step for dusting sol der oxides 7
floating on nolten solder with the powle3§ separating agent 8 may be
performed first. Thereafter, a 20 step of scooping up sol der oxides
floating on nolten sol der into a vessel, a step of pulling out said
vessel fromthe sol der bath to separate sol der and sol der oxi des, and
a step of t(gehaRgtongr mekBodeled basket to discard oxidized

draff 17 into a waste receiving nenber may be successively 25 per f or med
(not shown). In accordance with an another separat$fg method, in
(Separating nethod 3) In accordance with an anot her separating
method, inthe £iddte didpt SdEfer S&Q&és%bgféefsekg%)df705f5])oa7tfﬂé’a$ﬁ”9 on
nol t en sol er I's scooped up to collect by the netted basket™ (vessel
9), and th ed t iggli éBITEb&e¥> fhave, | ten
sol der sur ace ?bos???%ﬁ (B §é55b%8Fqgﬁrgol) hi s, ¢ %Qg?&Ps

dh I
2i f'?ir ﬁ% tgg%a%zhdner (Viﬁsefxb? and t]flgt elc?tttoéd;u}égglfeéegggt §&§he surface
of sol der oxi des he a

ol e G 1eyel, dodd Drhat oG w%@%@,‘éﬁﬁﬁé cﬁ{fﬁl%ém as

in Figure 1). Upon this, solder is adhered to solder

oxides.
In the second step, the sifting container 10 is
10 agitated to dust (or scatter) the surface of solder oxides
7 with the accommodated separating agent 8 such as rice
bran. An amount of the separating agent to be scattered
-may be such that the surface of said solder oxides 7 is
almost covered. For example, the amount of the separating
15 agent is from a little to 0.7 spoonful per 100 ml of solder
oxides 7. |
In the third step, the netted basket is descended so
that around half of the netted basket is  immersed into
molten solder (position (D) in Figure 2). Thereafter, the
20 netted basket is moved up and down or from side to side so
that solder oxides 7 are moved up and down from the molten
solder surface. This operation is repeated several times.
In the fourth step, after confirming that the bulk of
solder oxides is reduced and solder which has been adhered

25 (or attached) to solder oxides 1is separated, the netted



may be such that the surface of said solder oxides 7 is al nost
covered. For exanple, the anobunt of the separating 15 agent is froma
little to 0.7 spoonful per 100 ml of sol der oxi des 7. In
the third step, the netted basket is descended so t hat around hal f of
the netted basket is inmmersed into 3lmol ten solder (position (D) in
Figure 2). Thereafter, the 20 netted basket is noved up and down or
fromside to side so - that solder oxides 7 are noved up and down from
the nolten sol der surface. This operation is repeated several tines.

In the foupkBketepisaf panlednf iupr nErdnattlidie molkenf soldersols@erfaex des
I s reduced and sol der which has been adhered 25 (or attached) to

sol der oxi @géshﬁléﬁp@wteﬁ Figtieeneyted
31 asket is pulled up fromthe nolten sol der surface

(position (B) ingfi Gﬁéefl)fth step, the hatkbe fiddnatstey, thhgeaetied

basket is turned over di'scard oxidized draff 17 into a waste

recei ving Esﬂtaﬁgﬁa??d oRl @h&@ﬁ g £ POFI {48 éQ)lagf'eF}:EEégvl}xg enber

Fur t her nor e ough t e nette asket was used as

recei ¥ing aﬁalﬂﬁé ?§kgegPo%l£?ﬁhh$C2;gﬁegiagre 1). description of

separati ng net not linmted to the netted

basket and, any phDefeRALETELy cAQLapERRCLSLUBY BEssEdsoFabea gL e: @

vessel may be fo I'S perforate

define a Gossel for receiving solder oxides 7 in the preceding

description of separating method 1, 2 or 3, the vessel is

not limited to the netted basket and, any other optional

10 members may be used. For example, a vessel may be formed

of a punching metal which is perforated to define a

plurality of circular or rectangular openings. In one

embodiment, rectangular openings having an opening area of

approximately 1~2.25 mm’ are provided on an underside and'

15 each sidewall of a receiving vessel in multiple rows and

columns {matrix fashion) at pitches of approximately
1.5~2.0 mm.

Similarly, in the flow (wave)-type soldering

apparatus, the solder outflowing nozzles may be provided at

20 multiple sites, for example, at two sites. Moreover, in

stead of scooping up separated solder oxides (oxidized

draff) 17 by a vessel such as the netted basket and the

like, they may be scraped by a heat-resistant squeegee, for

example, a plate made of stainless steel and the like. It

25 is a matter of course that the inert gas may be used to



plurality of circular or rectangul ar openings. I n one enbodi nent ,
rect angul ar openi ngs havi ng an openi ng area of approxi mately 1-2.25
mferr] are provided on an underside and 15 each sidewall of a receiving
vessel in nultiple rows and colums (matrix fashion) at pitches of
appr oxi mat el y 1.5~2.0 mm 32 Simlarly, in the flow
(wave) -type sol dering appar atus, the solder outflow ng nozzles nmay
be provided at 20 multiple sites, for exanple, at two sites. Mor eover ,
in stead of scooping up separated sol der oxides (oxidized

draff) 17 feyce \seisRir vides tbefheit edohadhel moltdrhesolder $ukfacéhey
may be scraped by a heat-resistant squeegee, for exanple, a plate

made of stiaitd egise Skaskeatbdditrindemenbler.25 Ini dAiFALGI Obhe£RHISE t hat
the inert gas may be:used to 32

force sol dgy, %nféﬁedgo sfcllQi’éLf A dde 1y s é@ﬁ%lmf@yetlme swiftRr the

wast e rece|V|ng menb In addition, T"operation renmovi hg sol der

x| des Mk o tgooléﬁc?c byttweaawoh%glcau e@?éﬂfa}qleao hal #é ghfar

aut omatic for regul ar for exa e’in every

t wo urs n i gqure t
pomdles?y selﬁlgttré%b'l ng \gg%{ﬁt ecf{usntlplé: 1 é%%gnstwn%yhﬁg\stsa a{1y ot her rggtures
as fol | ows; the structure wherein a cascade (tub) and a hopper with a

sepa Qﬁfs)agent accomopdated are electromagnetically

V|brated as shown E%eﬁ%&&%s 4th%hep%% e&%yr%e%ggg%iﬂga agent dusting

means may have any other structures as follows: the

structure wherein a cascade (tub) and a hopper with a

10 separating agent accommodated are electromagnetically

vibrated as shown in Figure 4,. the structure wherein a

lower part of a hopper with a separating agent accommodated

is provided .with a sliding plate having through holes

arranged therein as shown in Figure 5, and the structure

15 wherein a lower part of a hopper with a separating agent

accommodated is provided with a rotor having a plurality of
notches arranged as shown in Figure 6.

Furthermore, the aforementioned soldering apparatus

may be utilized as a solder recovering apparatus for

20 recovering solder from solder oxides with solder adhered

thereto in addition to as an apparatus for soldering

various electronic parts carried on a printed wiring board.

Upon this, a method for recovering solder is to immerse

solder oxides with solder adhered thereto into molten

25 . solder and separate and discharge only solder oxides by



| ower part of a hopper with a separating agent accommodat ed IS

provided with a sliding plate having through hol es arranged therein
as shown in Figure 5, and the structure 15 wherein a |ower part of a
hopper with a separating agent accomodated is provided with a rotor
having a plurality of not ches arrad8ed as shown in Figure 6.

Furt hernore, the aforenentioned sol deri ng apparat us may be utilized
as a sol der recovering apparatus for 20 recovering sol der from sol der
oxi des with sol der adhered thereto in addition to as an apparatus for
sol dering utilizdaig Otlse ehr@eiucdmicC Par tahtdaoxiel Ahd aetdvedywigf nghboar d.
Upon this, a nmethod for recovering solder is to imrerse sol der oxi des

W th soIde%ﬁyygﬁéﬂiﬂaﬁadﬂgépgﬁétjﬁ&téﬁanS sol der and separate and
di scharge only sol der oxides by

33 utili 2 ngdtipd Edﬂ&f ngr@Eo%@E‘hn%X' YAides agd Vitye Of }eﬁrggent

af orenmenti oned separating agent nethod for recovering sol der .
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scher 29 UGS 81 SRR of W flegian, 0LETS LTS
pulling out Saldiy%%%mr51ng said vessel having received solder oxides
with solder adhered thereto into molten solder, a step of
dusting solder oxides with solder adhered thereto with a
10 separating agent, and a step of pulling out said vessel
from molten solder, wherein said separating agent is any
one selected from the group consisting of offal, cereal
grain or flour, bean flour, seed grain or flour, soybean-
cake flour, and peanut hull flour, or a combination thereof.
15 In addition, in a solder recovering apparatus, a
stationery-type (dip-type) solder bath where solder wave
shape is flat may be used instead of a flow-type (wave)
solder bath.
(Separating method 4)
20 Next, Figure 7 is a view showing an embodiment of a
method for separating solder and solder oxides.
Referring to Figure 7, symbols 1~7 enclosed in
parenthesis show each step of the separation procedure.

In the first step, a vessel 9 (netted basket, in

25 which a diameter of constituent wires of the net is



fromnolten sol der, wherein said separating agent is any one sel ected
fromthe group consisting of offal, cereal grain or flour, bean
flour, seed grain or flour, soybean- cake flour, and peanut hul

flour, or a conbination thereof. 15 In addition, in a solder
recovering apparatus, a stationddy-type (dip-type) solder bath
wher e sol der wave shape is flat may be used instead of a fl owtype
(wave) sol der bat h. (Separating nethod 4) 20

Next, Figure 7 is a view show ng an enbodi nent of a met hod for

separ at i NngaEtslermand v @ demmodmesa side of a refedrguiag dpehigyr &s7,
synbol s 1~7 enclosed in parent hesis show each step of the separation

procedure. gpproximately | 1.themh) r stost fuce wiaspelsA ddiet beddeask@lithin 25
which a i'ameter of constituent wres of the net is

34 scﬁ‘Pcﬁ’éPxé&ﬁéF%%r PherfPband aimhsesd §n£80_ta?hfwiﬂ—as£op&’§f" Baths

approximately 1.2 mm recei ving sol der oxides w sol der adhered

(vave sol G2 et R By S Buttl T e B0t bath i3 AEPIREEE - "Chl e
' | 280~ C '
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shown™in . . e Second and thir .
ani ch sol dRPOTEOE dbndapUsRaenes: B 5 15 SHER (itb RIBTA T - nett ed
basket 9 to a delq_{ e%h%f éztagor%ouanﬁjd h%lhfir\{:loI gggps,Aa mass of solder
oxides 7 with solder adhered thereto (solder oxides to
which solder is attached/solder dross) is placed into the
10 netted basket 9 to a degree of its around half volume. A
vessel for scooping up solder dross 7 may be an optional
means such as a spoon, a nipper, a pincette and the like.
In the fourth step, the aforementioned separating
agent 8 such as rice bran is scooped up with a spoon, and
15 the surface of solder oxides with solder adhered thereto 7
is dusted (or scattered) therewith. An amount of the
separating agent to be scattered may be such that the
surface of said solder oxides 7 is almost covered. For
example, an amount of the separating agent may be from a
20 little to 0.7 spoonful per 100 ml of solder oxides 7.
In the fifth step, the netted basket 9 is moved up
and down or from side to side so that solder oxides with
solder adhered thereto 7 is pulled up and down from the

molten solder surface 18. This operation 1is repeated

25 several times.



vessel for scooping up solder dross 7 may be an optional means such
as a spoon, a nipper, a pincette and the |ike. In the fourth
step, the aforenentioned separating agent 8 such as rice bran is
scooped up with a spoon, and 15 the surface of sol der oxides with sol der
adhered thereto 7 Is dusted (or S®attered) therewth. An anount

of the separating agent to be scattered may be such that the

surface of said solder oxides 7 is al nost covered. For exanpl e, an
anount of the separating agent may be froma 20 little to 0.7 spoonful

per 100 m of Scﬁﬁefhéxéﬂ§§h7step, after cdd¥ilfd@ird fiHntStERe bhitknelft ed
basket 9 is noved up nd down or fromside to side so that sol der

oxi des “”t blder o hggrw%ghe%%Qd%Qe@%Héf@dE%HEHéﬁ@ ﬂplénPeQQEQdfﬁﬂﬁ!the

nol t en ol der ~ sur ace operation is repeated 25 severa
tines.

he
si xth stepsogﬁl?’ér "f:%ln 1]‘r%ansg §P tﬁghgﬁfﬁﬁl ](or &Scac ecfler oXi dggl\%%trlh

| d dh th to .7 d d dh d
(or “at t achghfdes §%|ed‘§°r1téns'r §TBELY pavstTnds ng"4lq%d§ Tgap
puIIe out g g l'ten soldeé surface 18. In the
seven ée Bt ?Qeﬁo ?ﬁFfSPESFﬁgr xi des) 17 which remains in the

netted basket 9 is djscarded t t nb d.th
i ke. R pfhen S S UheRE sBne axdcizedr it o PHAERL P i)

17 which reémains in the netted basket 9 is discarded into a

waste receiving member and the like.
By the aforementioned steps 1~7, the procedure for
10 separating solder and solder oxides is finished. The
working time taken for the procedure is approximately one
to two minutes. According to this procedure, above ninety
percents of solder which has been adhered to solder oxides
can be recovered and the bulk of solder oxides themselves
15 can be reduced to approximately ten to twenty percents of
the original bulk. |
According to the method of the present invention, the
separation of solder oxides and solder can be extremely
easily performed in a short time and safely. The method of
20 the present invention does not require wearing a protecting
equipment upon handling the separating agent. 1In addition,
since rice bran is used as a separating agent, the method
of the present invention is performed at an extremely low
cost. It also serves useful for protection of the

25 environment, since rice bran which has been handled as a



10 separating solder and solder oxides 1is finished. The

working tinme taken for the procedure is approxi mately one to two

m nutes. According to this procedure, above ninety percents of sol der
whi ch has been adhered to sol der oxides can be recovered and the bul k
of sol der oxides thenselves 15 can baeéreduced to approximately ten to
twenty percents of . the original bulk. According to the
nmet hod of the present invention, the separation of sol der -oxi des and
sol der can be extrenely easily perfornmed in a short tine and safely.

The nmethodifte 4G mddie HASEHar e f PECEDESI POt Blged e wearing a
protecting equi pnent upon handling the separating agent. In addition,

since rice brangs ¢ses AatRo8PPRHRY '%éﬂﬁﬁingtééeﬁ’@t hed not llﬂithhe
present invention is perforned at an extrenely | ow cost. It also

serves (o] ¢ ote t n Si r e bran
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i ke), beannf ke flour eanut hull flour and seed fl our gesare,

sunflomer PUpedSOY 't RZKk e PR cREARIL cbcBhlut ana RS

like), soybean-cake flour, peanut hull flour and seed flour
(sesame, sunflower, palm, rapeseed and the like) described
10 above or a combination thereof. In particular, seed flour
exerts the better separating effect. An amount of the
separating agents other than rice bran to be scattered is
also similar to that of rice bran and is a little.to 0.7
spoonful per 100 ml of solder oxides.
15 Moreover, change of the order of, deletion of a step
or steps from the steps 1~7 may be optionally performed.
For example, a step for placing solder oxides with
solder adhered thereto into a vessel outside molten solder
(outside the solder bath or above the molten solder
20 surface) may be performed first. Thereafter, a step of
dusting said solder oxides with solder adﬂered thereto with
any one of the separating agents described above or a
combination thereof, a step of immersing said vessél into
the molten solder bath to melt solder oxides with solder

25 adhered thereto, and a step of pulling out the vessel from



10 above or a conbination thereof. |In particular, seed flour

exerts the better separating effect. An anmount of the separati ng
agents other than rice bran to be scattered is also simlar to that
of rice bran and is a little to 0.7 spoonful per 100 m of sol der

oxi des. 15 Mor eover, change of 3t7the order of, deletion of a step

or steps fromthe steps 1~7 nmay be optionally perforned. For
exanple, a step for placing solder oxides with sol der adhered thereto
into a vessel outside nolten sol der (outside the sol der bath or above

the nol t enciso! leTde P batisUEd as ar&’@é! be1laetrf anaedoiiest oxiddBengyf brr, a
step of dusting said sol oxi des with sol der adhered thereto with

any one ofg e $&Pad f@@ﬁ@gcdescribed above or a conbi nati on
t her eof ésstep of fﬁ%é?%?ng said vessel into the nmolten sol der bath

to mel t sol der oxi dggatitBnsol delseedd oradiielcathd Neoeher YS! Rl

pul l'ing out the vess

the sol dero brddy t g senat %h%%f&%r oS ohl oSt TP 2. FRA R der
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cilereto, a step of dusting said solder oxides with solder

adhered thereto with any one of the aforementioned
separating agents or a combination thereof, and a step of
10 pﬁlling out said vessel from the solder bath to separate
solder and solder oxides may be successively performed.
(Separating method 5)
Next, a method for separating solder oxides floating
on molten solder into solder and solder oxides (Separating
15 method 5) is described as an another embodiment of the
present invention. The separating agent to be used in this
case is the same as that in (Separating method 4) (such as
rice bran). An amount of rice bran to be scattered to
solder oxides is also similar to that in (Separating method
20 4) . The order of the steps of separating solder and solder
oxides is as follows:
In the first step, a receiving vessel for scooping
solder axides (a netted basket, in which a diameter of
constituent wires of the net is approximately 0.5 mm and a

25 side of a rectangular opening is approximately 1.2 mm) is



separating agents or a conbination thereof, and a step of 10 pul l'i ng out
said vessel fromthe solder bath to separate sol der and sol der oxi des
may be successively perforned. (Separating nethod 5)

Next, a method for separating sol der oxides floating on nolten sol der
into solder and sol der oxides (SeparatiB§ 15 met hod 5) is described as
an anot her enbodi nent of the present invention. The separating agent
to be used in this case is the sane as that in (Separating nmethod 4)
(such as rice bran). An anount of rice bran to be scattered to

sol der oxijg@®risedalinGosidn dap-t ext ElowsdSdparbatngtoetshadkg?de tHat The
order of the steps of separating sol der and sol der oxides is as

foll ows: the upper edy® biFe thid StesdEP. i 9 KRE@y] ng vessel for scooping
sol der oxides (a nettéd basket, in which a dianeter of consti tuent

wires of the netyl fth%orgéeez{@tﬂap, 20THe@N&x3 de?® flcdtdhPloR hEEEERIUI ar
opening is approximtely 1 nm

38 &rarg;r s(%glﬁgtrod%@sg J}%r déc#%é&'\ﬁ?rbfaﬁﬁbtﬁe 9&%&&%@6‘&0

t he upper e of the vessel e second step,

sol d oxXi oat I S e S ed up
by tﬁ:{a netcg) ,-%,-Q?O(EHEED %kg Ieetteéoiag?h%% t sg %Jéﬁgg )6’3}5@?8?@& ifted
by aroundhé‘f half. In the third step, the separating agent

such as rit bran according to the present invention is dusted (or

In the third step, the separating agent such as rice
bran according to the present in&ention is dusted (or
scattered) onto the surface of the solder oxides floating

10 on molten solder wusing a spoon. An amount of the
separating agent to be scattered may be such that 'the
surface of solder oxides is almost covered. For example,
the amount may be from a little to 0.7 spoonful per 100 ml
of solder oxides.

15 In the fourth step, the netted basket is moved up and
down or from side to side so that solder oxides is moved up
and down from the molten solder surface. This operation is
repeated several times.

In the fifth step, after confirming that the bulk of

20 solder oxides is reduced and solder which has been adhered
(attached) to solder oxides is melted, the netted basket is
pulled out from the molten solder surface.

In the sixth step, oxidized draff (solder oxides)
which remains in the netted basket is discharged into a

25 waste receiving member and the like.



scattered) onto the surface of the solder oxides floating 10 on nolten
solder using a spoon. An anpunt of the separating agent to be
scattered may be such that the surface of sol der oxides is al nost
covered. For exanple, the amount may be froma little to 0.7
spoonful per 100 mi of sol der oxides. 15 In the fourth step,
the netted basket is noved up and down or fromside to side so that
sol der oxides is noved up and down fromthe nolten sol der surface.
This operation is repeat ed several times. In the fifth

step, after conBiyr g &batehbatbohkdofstelfs 156l detheoXpdesedareedesed and
sol der whi ch has been adhered (attached) to solder oxides is nelted,

the nettedcbasi@tingS solder PatdedMHerd r YRilde Mkt erigokHel.sur frge.
In the sixth step, oxidized draff (solder oxides) which remains in

H‘Ee”e“e%%'ﬁ%t tl il SO0 988 i HHR aprc?éeduﬂ@sm ra%%wla&t@q@%n@nd the

aforemantlmg1 sfepﬁ?g 6,Sh%%)procedtﬁ@cglo&m?k tosep@ﬁ§g| ng%xscé)éé;@l%%eand .

sol der oxi ni shed tinme k
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and at a low cost.
Furthermore, change in the order of, addition of a
step or steps to, or deletion of a step or steps from the
10 steps 1~6 may be also optionally performed.
For example,' by changing the order of the third step,
a step for dusting solder oxides floatihg on molten solder
with any one of the aforementioned separating agents or a
combination thereof may be performed first. Thereafter, a
15 step of scooping up solder oxides floating on the molten
solder into a vessel, and a step of pulling out said vessel
from the solder bath to separate solder and solder oxides
may be successively performed (not shown).
In the aforementioned two embodiments (Separating
20 ° methods 4 and 5), the use of the netted basket is described
as a vessel for receiving solder oxides with solder adhered
thereto or solder oxides floating on molten solder. But
the vessel is not limited to the netted basket, and any
optional members can be used. For example, the vessel may

25 be formed of a punching metal provided with a plurality of



Furthernore, change in the order of, addition of a step or steps to,
or deletion of a step or steps fromthe 10 steps 1~6 nay be al so
optionally perforned. For exanpl e, by changing the order of the
third step, a step for dusting solder oxides floating on nolten

sol der with any one of the aforenet@i oned separating agents or a
conbi nation thereof may be perforned first. Thereafter, a 15 step of
scoopi ng up sol der oxides floating on the nolten solder into a
vessel, and a step of pulling out said vessel fromthe solder bath to

separat e selideulard ool tectaxg@bsr openifiB¥ . be mIcsRs SkMBbYiREHEO N (Nnot
shown) . In the af orenentioned two enbodi nents (Separating 20

met hods 4 geéelyinghevesgedf tRe FRLhed Lagkel i$HadesGri bgl ity &
vessel for receiving solder oxides wth sol der adﬁére% B %raﬁﬁgp%tgngr

sol der oxi geethbheatiaRg op 1Ry sohg@ging Buty %?eﬁgﬁ%vesggé s Qﬁied

limted to the nétted basket, and any option ers°can be
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with a plura
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Chereor o n apqibigen: D ARREGET HE GRe HEIOW | oiaThveRYPa ype
soldering apparatus, the stationery dip-type soldering
apparatus may be used.

10 ' Furthermore, 'in stead of scooping up separated solder
oxides (oxidized draff) by the netted basket, the solder
oxides may be scraped off with a heat-resistant plate or
the like, or may be forced to flow off the molten solder

surface with an inert gas or the like.



sol dering apparatus, the stationery dip-type soldering appar atus may
be used. 10 Furthernore, in stead of scooping up separated sol der
oxi des (oxidized draff) by the netted basket, the sol der oxi des may
be scraped off with a heat-resistant plate or the like, or may be
forced to flow off the nolten sol der 41 surface with an inert gas or the
i ke. 41 What is
clainmed is: 1. A soldering apparatus conprising a solder wave
shape form ng neans for nelting solder and formng solder 5 wave shape,
and a separatigrat agerdlaiusd i19: neans  for dusting sol der oxi des
Wi th a separating agent which . separates solder and sol der oxi des,
wherein said separating agent is any one selected fromthe group
consi sting of offal, cereal grain or flour, bean flour, seed grain or

10 flour, soypearns Cakgdelliay ,aépﬁé‘rﬁaﬂ‘i‘é‘m@on@ililsiﬁgl Ol so1Yerr yave

conbi nati on thereof. e sol dering apparatus according to

claim 1, shape "EHALAGSHEANY 12: | fefPyngnEosakectah (OIS dbotas

consi sting rice bra ran, eat an; m xed bar bran, naked

bar | b d j.xed I ' | h f,
sgirde%ertrag'ra\?% agrﬁfi)g engaé?%;c%gj s%@%’aaﬂn%r {%ﬁgné:r oﬁ%gggh ?ts g%agof%ggxt ail,

Decean or aggse 4 1 elopRg:

oxides with a separating agent which
separates solder and solder oxides, wherein said separating
agent is any one selected from the group consisting of
offal, cereal grain or flour, bean flour, seed grain or

10 flour, soybean-cake flour, and peanut hull flour, or a
combination thereof.

2. The soldering apparatus according to claim 1,
wherein said offal is any one selected from the group
consisting of rice bran, bran, wheat bran, mixed barley

15 bran, naked barley bran and mixed naked barley bran or a
combination thereof, said cereal is any one selected from
the group consisting of foxtail, Deccan grass, millet and
rice or a combination thereof, said bean 1is any one
selected from the group consisting of soybean, azuki bean,

20 peanut and coconut or a combination thereof, and said seed
is any one selected from the group consisting of sesame,
sunflower, palm, rapeseed and ‘cotton or a combination
thereof.

3. The soldering apparatus according to claim 1 or 2,

25 further comprising a solder oxides scooping up means for

OO



rice or a conbination thereof, said bean is any one sel ected
fromthe group consisting of soybean, azuki bean, 20 peanut and coconut
or a conbi nation thereof, and said seed is any one selected fromthe
group consi sting of sesane, sunfl ower, palm rapeseed and cotton or a
conbi nati on t her eof . 342The sol dering apparatus accordi ng
toclaiml or 2, 25 further conprising a sol der oxi des scoopi hg up neans
for 42 scoopi ng up sol der
oxi des floating on nolten sol der. 4. The sol dering appar at us

accor di ng tszodlpding Jp solderviiXirids tHoSCONPi dry mpl heansolgen. vessel
provided with a di schargi ng neans for dischargi ng scooped up sol der

oxides 5 fromsaifhevegsttering apparaths THecsedfiesi i appanat us,
according to claim4, wherein said vessel is provided with a

plurality Qherein ﬂf@@é@@piﬂ@Vthme]aT?s 2ps gniekkkl #ifovgtraecgﬁ/‘?ﬂﬂg area

on an undersi de and sidewalls thereof. 10 e solaering

appar at us da%%@{aqjgfl%g tn%a‘i{s"‘;f‘%rf’discflag?}’éﬁgr%ic%o o dﬁ?%@i%&s 5?%&8 of a

punchi ng netal . . The so apparat us "accor di ng claim

5, wWhsl i | el conprises a netted basket having 0.3-0.7
mm of 5a di arng'?der%a(s)l?j S’oe\r%g%ﬁt'uent wi res of the net and 1.0~1.5 mmof a

15
Compr 1 sing & sol i vive- 2oT8eripg, apgarakis ASEEAGD ATEIE

e?’and
form ng Sou%%}ein said vessel 1is provided with a plurality of

openings having 1~2.25 mm? of an opening area on an
underside and sidewalls thereof:

10 6. The soldering apparatus according to claim 5,
wherein said vessel is formed of a punching metal.

7. The soldering apparatus according to claim 5,
wherein said vessel comprises a netted basket having
0.3~0.7 ﬁm of a diameter of constituent wires of the net

15 and 1.0~1.5 mm of a side of a rectangular opening.

8. A soldering apparatus comprising a solder wave
shape forming means for melting solder and forming solder
wave shape, and a separating agent dusting means for
dusting solder oxides with a separating agent which

20 separates solder and solder oxides, a solder oxides
scraping means for scraping solder oxides floating on
molten solder, wherein said separating agent is any one
selected from the group consisting of offal, cereal grain
or flour, bean flour, seed grain or flour, soybean—qake

25 flour, and peanut hull flour, or a combination thereof.

I



wave shape, and a separating agent dusting nmeans for dusting sol der
oxides with a separating agent which 20 separates solder and solder

oxi des, a solder oxides scrapi ng nmeans for scrapi ng sol der oxides
floating on nol ten sol der, wherein said separating agent is any one
sel ected fromthe group consisting of of 83, cereal grain or flour,

bean flour, seed grain or flour, soybean-cake 25 flour, and peanut hul
flour, or a conbination thereof.

43 9. A soldering apparatus conprising a sol der wave

shave form ng neahs for spkbderdggscdmolesratds f @omprg. ssislgdea soldemawavehape,
a separating agent dusting neans for dusting sol der oxides with a

separating giggnd wbreingepatakesord me50ingr saldesoladel fximisng svddar
sol der oxides forcing neans for forcing solder oxides floating on

nol ten sol dgavd Oshbpw, a sephidtBAgi BRI taGus es emeasidi dfGEPaAnLBLH A
agent is any one sel ected fromthe group consisting of offal, cereal

grain s<9Id$:|:°LHx1&E%anvf1|t‘?W S@RBaFAiMPOr alylRy . wﬁQEBeaQeBQK"éte%o
flour, and peanut hull flour, or a coibination thereof

met hods or g syl ?néoé&fde%mes, 468 a So?ldEPaniééL% eo%FﬁgOIne%a%OD' ng

up solder oxl des floating on d into a vesse a step of

dust i ng sai fo?Obdeling eordid d5ei dbL NeAONe ORE SEPACILLATSBIRAL 26! 29Le

fromthe group SI'S eal grarn or our, bean

flour, e, GER1 I OLndd O SUHRER: §ES1E! barB0UnERR8he 1o any ome

selected from the group consisting of offal, cereal grain
or flour, bean flour, seed grain or flour, soybean-cake
10 flour, and peanut hull flour, or a combination thereof.

10. A method for removing solder oxides, which
comprises a step of scooping up solder oxides floating on
molten solder into a vessel, a step of dusting said solder
oxides with any one separating agent selected from the

15 group consisting of offal, cereal grain or flour, bean
flour, seed grain or flour, soybean-cake flour, and peanut
hull flour, or a combination thereof, a step of pulling out
said vessel from a solder bath to separate solder oxides
from molten solder, and a step of turning over said vessel

20 to discharge solder oxides.

11. A method for removing solder oxides according to
claim 10, whefein said offal is any one selected from the
group consisting of rice bran, bran, wheat bran, mixed
barley bran, naked barley and mixed naked barley bran or a

25 combination thereof, said cereal is any one selected from
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hul | flour, or a conmbination thereof, a step of pulling out sai d
vessel froma solder bath to separate sol der oxides fromnolten

sol der, and a step of turning over said vessel 20 to di scharge sol der
oxi des. 11. A method for renoving sol der oxides according to
claim 10, wherein said offal is any one43kel ected fromthe gr oup
consisting of rice bran, bran, wheat bran, m xed barl ey bran, naked
barl ey and m xed naked barley bran or a 25 conbi nati on thereof, said
cereal is any one selected from

44 thbe ggbopp ceeisistiing of Foxtaill, Deccan grmsss, Mullebtanchd
rice or a conbination thereof, said bean is any one sel ected fromthe

group consgskbngopf Soyhmminazidd DE&dkeof, sdiRBNWeadNd iGOCAMY QPned
conbi nation thereof, and said seed 5 is any one selected fromthe group

consi st i ngseieéeasérnfrom the Y Wins 1 g 'GPessAteand Sobken Hifard

conbi nati on her eof . nmet ho r enovi ng sglder
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of , after dusting wth a separating agen € vVesse
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that the vessel “is npbve 13.
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12. A method for removing solder oxides according to
claim 10 or 11, which further comprises a step of, after
10 dusting with a separating agent, pulling out the vessel
from the solder bath or immersing the vessel into the
solder bath so that the vessel is moved up and down a
plural times.
13. A method for removing solder oxides, which
15 comprises a step of dusting solder oxides floating on
molten solder with any one separating agent selected from
the group consisting of offal, cereal grain or flour, bean
flour, seed brain or flour, soybean-cake flour, and peanut
hull flour, or a combination thereof, a step of scooping up
20 solder oxides floating on molten solder into a vessel, a
step of pulling out said vessel from the solder bath to
separate solder oxides from molten solder, and a step of
turning over said vessel to discharge solder oxides.
14. The method for removing solder oxides according

25 to claim 13, which further comprises a step of, after
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the group consisting of offal, cereal grain or flour, bean flour,
seed brain or flour, soybean-cake flour, and peanut hul | flour, or a
conbi nati on thereof, a step of scooping up 20 sol der oxides floating on
mol ten solder into a vessel, a step of pulling out said vessel from
the solder bath to separate sol ded5oxi des from nolten solder, and a
step of turning over said vessel to discharge sol der oxides.

14. The method for renoving sol der oxides according 25 to claim13,
which further conprises a step of, after

45 dlmtSﬂﬂq;gthhaa §@p§f§tiﬁﬁ agRMt, Pohlinggodutsaidiyessekel
fromthe solder bath or immersing the vessel into the sol der bath so

that the vessel the "BYEdedP Bdih AW Ammersinkl UERE WdBSel Into the 15
The nethod for renoving sol der oxi des accordi ng to any one of clains

10~14, Vmesrcﬁ'cfér% hgathl dgs ‘%’hiaq:ethiés v?sseﬁuﬁke%&(vé@ e §ﬁ&arc?$v$i1{‘69aigent

so that the surface t hereo al nost cover ed.

sol der re [N ratus conprising a solder 10 heati ng nmeans for
heat i ng sgﬂ\c[}gd]t %%@%a and a separating agent dusting neans for

Cust 190, <01 der 98 ! o, rox, ERALALIATATERL, M e SpRLALRT B U
[1omthe o grad3iB FECHIALER, do- It nfh R Bl hatlee | Wlacbey 19
'dusted with the separating agent so that the surface
thereof is almost covered.

16. A solder recovering apparatus comprising a solder

10 heating means for heating solder to melt, and a separating
agent dusting means for dusting solder oxides with a
separating agent which separates solder and solder oxides,
wherein said separating agént is any one selected from the
group consisting of offal, cereal grain or flour, bean

15 flour, seed grain or flour, soybean-cake flour, and peanut
hull flour, or.a combination thereof.

i?. The solder recovering apparatus according to
claim 16, wherein said offal is any one selected from the
group consisting of rice bran, bran, wheat brén, mixed

20 barley bran, naked barley bran and mixed naked barley bran
or a combination thereof, said cereal is any one selected
from the group consisting of foxtail, Deccan grass, millet
and rice or a combination thereof, said bean is any one

selected from the group consisting of soybean, azuki bean,

25 peanut and coconut or a combination thereof, and said seed

AN



hul I flour, or a conbination thereof. 17. The sol der recovering
appar atus according to claim 16, wherein said offal is any one
selected fromthe group consisting of rice bran, bran, wheat bran,

m xed 20 barl ey bran, naked barley bran and m xed naked barl ey bran

or a conbination thereof, said cereal igeany one sel ected fromthe
group consisting of foxtail, Deccan grass, mllet and rice or a

conbi nati on thereof, said bean is any one sel ected fromthe group
consi sting of soybean, azuki bean, 25 peanut and coconut or a

conbi nati gry t4yey eghe %QQéE%éHSEEQm the group consisting of sesame,
46 Is any one selected fromthe group consisting of sesane,

sunf | over < A BdiAPeRBTe, And LALLM by CBERLBA' 18R o  coffiEhgRlon

18. The soI er recove |ng apparatus according to urt
conpr|5|ng_%f%gfkﬁ oxi des scoopi ng up means for scoopi ng sol der
oxi des 11[|ng on nol ten sol der. 19. The sol der recovering

N : .
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21. A sol der recoverlng apparatus conprising a sol der
19. The solder recovering apparatus according to

claim 18, wherein the scooping up means is a vessel
provided with a discharging means for discharging scooped

10 up solder oxides from the vessel.

20. The solder recovering apparatus according to
claim 19, wherein the vessel 1is a netted basket having
0.3~0.7 mm of a diameter of constituént wires of the net
and 1.0~1.5 mm of a side of rectangular opening.

15 21. A solder recovering apparatus comprising a soldér
heating means for heating solder to melt, a separating
agent dusting means for dusting solder oxides with a
separating agent which separates solder and solder oxides,
and a solder oxides scraping means for scraping solder

20 oxides floating on molten solder, wherein said separating
agent is any one selected from the group consisting of
offal, cereal grain or flour, bean flour, seed grain or
flour, soybean-cake flour, and peanut hull flour, or a
combination thereof.

25 22 A solder recovering apparatus comprlslng a solder
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heati ng means for heating solder to nelt, a separating agent dus
means for dusting solder oxides with a separati ng agent which
separates sol der and sol der oxi des, and a sol der oxi des scraping
means for scraping solder 20 oxi des floating on nolten sol der, wher
sai d separating agent is any one sghected fromthe group consi st
of offal, cereal grain or flour, bean flour, seed grain or
flour, soybean-cake flour, and peanut hull flour, or a conbi nat i
thereof. 25 22. A sol der recovering apparatus conprising a so
47

agent dust
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~separating sol der and sol der oxi des. 24,
WAL o1 Kb piRRA TR RY| ASPnbxigeqny one selected from the

group consisting of offal, cereal grain or flour, bean
flour, seed grain or flour, soybean-cake flour, and peanut
hull flour, or a combination thereof.

23. A separating'agent for separating solder dxides
with solder adhered thereto or solder oxides in contact
with molten solder, which comprises cereal as a member for
separating solder and solder oxides.

24. The séparating agent for separating solder oxides
with solder adhered thereto or solder oxides in contact
with molten solder according to claim 23, wherein the
cereal is any one selected from the group consisting of
foxtail, Deccan grass, millet and rice, or a combination
thereof.

25. The separating agent for separating solder oxides
with solder adhered thereto or solder oxides in contact
with molten solder according to claim 23 or 24, wherein the
cereal is grain or flour, or a combination thereof.

26. A separating agent for separating solder oxides

with solder adhered thereto or solder oxides in contact
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15 with sol der adhered thereto or sol der oxides in contact W th

nol ten sol der according to claim23, wherein the cereal is any one
sel ected fromthe group consisting of foxtail, Deccan grass, mllet
and rice, or a conbination t hereof. 20 25. The separating
agent for separating solder oxides . 48wth solder adhered thereto or
sol der oxides in contact with nolten sol der according to claim23 or
24, wherein the cereal is grain or flour, or a conbination thereof.

26. A separating agent for separating solder oxides 25 wth solder

adher ed t heih omeLteRn! dendex, demidh COvmpEises offal as a member for
48 with nolten solder whi ch conprises offal as a nenber for

separ at i Ngs S04 S9F i RR cgégmgﬁra@alg§§der oxides. 27. The separating agent
for separating solder oxi des w th sol der adhered thereto or sol der

oxides in contacsy SrheWWdHafREigy éﬂ’é‘rfSECQéHéPStiﬂgcééle§6]px i n

the offal I S any one se iecte romthe group conSisting o rlce br an,

bran, Me%l%agol@&e n% A ti’:rh%rl’e kSE‘ tjéEHllctee\f béﬁf'deéngtn cont ed

naked bar | ran, of a CORbInation A separatlng'

o de? o BEe O Lo aéc’%fgér"éégg?%l%& F%ﬁ% °59?&)ﬁﬁ‘323%§ﬂ5%?§e?f‘é£ﬁ

?FLS? as a, menber epar at sol der _and. splder oxi
20, "The scharaty e gant <Fbrd cERafa S 8aRRer Bt BBL58" o B LEER ) Prae:
adhered t ergéﬁ &he§€|g§2n9¥$9§gdlgag Q&ag%an, naked barley bran, and
mixed naked barley bran, or a combination thereof.
28. A separating agent for separating solder oxides
10 with solder adhered thereto or solder oxides in contact
with molten solder, which comprises bean flour as a member
for separating solder and solder oxides.
29. The separating agent for separating solder oxides
with solder adhered thereto or solder oxides in contact
15 with molten solder according to claim 28, wherein the bean
is any one selected from the group consisting of soybean,
azuki bean, peanut and coconut, or a combination thereof.
30. A separating agent for separating solder oxides
with solder adhered thereto or solder oxides in contact
20 with molten solder, which comprises soybean-cake or peanut
hull flour as a member for separating solder and -solder
oxides.
31. A separating agent for separating solder oxides

with solder adhered thereto or solder oxides in contact

25 with molten soldér, which comprises seed flour as a member

I



15 with nolten solder according to claim 28, wherein the bean S

any one selected fromthe group consisting of soybean, azuki bean,
peanut and coconut, or a conbination thereof. 30. A separating
agent for separating sol der oxides wi th sol der adhered thereto or

sol der oxides in contact 20 wth nolt#n sol der, which conprises

soybean- cake or peanut hul | flour as a nenber for separating sol der
and sol der oxi des. 31. A separating agent for separating
sol der oxi des wi th sol der adhered thereto or sol der oxides in contact
25 with pgltepahdehy WGl C A istANeTe/kilde@ur as a nmenber

49 for separating sol der and sol der oxi des. 32. The

separating agent 3hor _Tgﬁpé!ég; ir'é%i%%lt %%renQXifS\JA%ts ﬁeﬁaraﬁ@idglﬂfiéc%?%@é§d

thereto or sol der oxides in contacC ten ng to

claim 31, w}?‘i'xe@bf&@r sg@flerad f{:ﬁef‘é'ﬁ'oo G sgbeghed Jé{l%dst Nendr OPeact
oWer, pal'm an ra

consi sting Of sesane, sun rapesee cotton, or
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| der, 10, _ oxides with solder adh hereto into. | tep of
mer 61 ng 48 PUBGR. PALSChHol Let s braers s, ChEL RO SequfR N
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thereof. '
33. A method for separating solder oxides with solder
adhered thereto, which comprises a step of placing solder
10 oxides with solder adhered thereto into a vessel, a step of
immersing said vessel into a molten solder bath, a step of
dusting said solder oxides with solder adhered thereto with
the separating agent according to any one of claims 26~32,
and a step of pulling out said vessel from the solder bath
15 to separate solder and solder oxides.
~ 34, The method for separating solder oxides with
solder adhered thereto according to claim 33, which further
comprises a step of, after dusting with the separating
agent, pulling out the vessel from the solder bath or
20 immersing the vessel into the solder bath so that the
vessel is moved up and down a plural times.
35. The method for separating solder oxides with
solder adhered thereto according to claim 33 or 34, wherein
the solder oxides with solder adhered thereto is dusted

25 with the separating agent according to any one of claims
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and a step of pulling out said vessel fromthe solder bath 15 to

separate sol der and sol der oxi des. 34. The nethod for
separating sol der oxides with sol der adhered thereto according to
clai m 33, which further conprises a step of, after dusting with the
separating agent, pulling out the sygssel fromthe solder bath or 20
I mrersing the vessel into the solder bath so that the vessel is
noved up and down a plural tines. 35. The nethod for separating
sol der oxides with sol der adhered thereto according to claim 33 or

34, MMerEi?§53§e5g£§§a§okﬂ%r§E@f§§% Hdt et d& AdiereddvRio is dusted

25 wth I'ng "agent according to any one of claims

30 ot o2 R0 kR S BRASY dh Ak YU soler
adner ed  nBES S dIeF At AL R FRBERA oSS & ree? ngfs ELE SRR S [afh ™
any one. of covigias st polder” adhesiad, SHERGLIT oy Aol Vaved] THED OF
nol t en sol der bath to nelt said solder oxides,wth,sqlder adh$£ﬁd

t heretd, aristing spigt selden@Xides Ikt AU AR%s A4 tHeE S%7 d%t “Bat h

to 10 separate sol der and sol der oxides, 37. A ng%ggg for
separ at'i ng 8l depapatday Reentor@eprding tedRBYe @ eh &ttt a M chOTIfpri ses
a step of imersing a vessel into a nolten sol der bath by around
hal f, a step sfep of immersing said vessel into a molten solder bath
to melt said solder oxides with solder adhered thereto, and
a step of pulling out said vessel from the solder bath to
10 separate solder and solder oxides.
37. A methéd for separating solder oxides with solder
adhered thereto, which comprises a step of immersing a
vessel into a molten solder bath by around half, a step of
placing solder oxides with solder adhered thereto into said
15 vessel, a step of dusting said solder oxides with solder
adhered thereto with the separating agent according to any
one of claims 26~32, and a step of pulling out said vessel
from the solder bath to separate solder and solder oxides.
38. A method for separating solder oxides in contact
20 with molten solder, which comprises a step of scooping up
solder oxides floating on molten solder into a vessel, a
step of dusting said solder oxides with the separating
agent according to any one of claims 26~32, and a step of

pulling out said vessel from the solder bath to separate

25 solder oxides from said molten solder.
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pl aci ng sol der oxides with sol der adhered thereto into said 15 vessel, a

step of dusting said solder oxides with sol der adhered thereto with

t he separating agent according to any one of clainms 26~32, and a step
of pulling out said vessel fromthe solder bath to separate sol der
and sol der oxi des. 38. A nethod for separating sol der oxides in
contact 20 with nolten sol der, which conprises a step of scooping up

sol der oxides floating on nolten solder into a vessel, a step of
dusting said solder oxides with the separating agent according to

any one of clai 199 26ri%2, 1AEhadSt €BrOf separatipiy | istddust sskthyesseh from
the solder bath to separate 25 sol der oxides fromsai'd nolten sol der.

51 contact 39i tEhendmtdipd sBQBegrep@éé‘éfﬁ'ﬂn%()lt@ercpéiﬂe%8' N which
contact with nol ten sol der according to claim3 ‘further

conpri ses usti he S Ow ul l'ing
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28:. :%ebat{%ﬁ%% He 29901 ngd ?@l %éFS%é%?n"@s?é‘f’ Eodn T ”%ﬁid%hend
ot h 3§ o  dESh N9 Smﬁa%‘%i“n%l&?{ el n@nt»“%eéﬁ'y”s?e‘i a5 e etas s,
t hat the S rface eregf i s al npst cove 41. A et hod

for separat end"esﬁﬁ%]erl%ﬂ“ﬁ‘e% i WP L adown B188a1 times.

40. The method for separating solder oxides in
centact with molten solder according to claim 38 or 39,
wherein solder oxides is dusted with the separating agent

10 according to any one of claims 26~32 so that the surface
thereof is almost covered.

41, A method for separating solder oxides in contact
with molten solder, which comprises a step of dusting
solder oxides floating on molten solder with the separating

15 agent according to any one of claims 26~32, a step of
scooping up solder oxides floating on molten solder into a
vessel, and a step of pulling out said vessel from a solder
bath to separate solder oxides from said molten solder.

42, The method for separating solder oxides with

20 solder adhered thereto or solder oxides in contact with
molten solder according to any one of claims 33~41, wherein
the vessel is formed of a netted basket or a punching metal
having a plurality of openings.

43. The method for separating solder oxides with

25 solder adhered thereto or solder oxides in contact with
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with nolten sol der, which conprises a step of dusting sol der oxi des
floating on nolten solder with the separating 15 agent according to any
one of clainms 26~32, a step of scoopi ng up sol der oxides floating on
nolten solder into a vessel, and a step of pulling out said vessel
froma sol der bath to separate solsger oxides fromsaid nolten sol der.
42. The nethod for separating sol der oxides with 20 sol der adhered
thereto or solder oxides in contact with nol ten sol der according to
any one of clains 33~41, wherein the vessel is forned of a netted

basket or g puschi P Acordin h@alegaﬁmphyrauhéyepﬁ EHENvBYSe]l has
43. The nethod for separating solder oxides wth 25 sol der adhered

h d
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thereto or solder oxides,in contact_wt nol ten,sol dey agcording to

clai m 44, SPEEFn (FRIRELILRT| 2 plurﬁg;ﬁgd 8f aCBERLRPEg HeViRg an

opening area of 1~2.25 mm’ on an underside and sidewalls
thereof.
45. The vessel for receiving solder oxides with
10 solder adhered thereto or solder oxides in contact with
molten solder according to claim 44, wherein the vessel is
formed of a punching metal.
46. A vessel for receiving solder oxides with solder
adhered thereto or solder oxides in contact with molten
15 solder, comprising a netted basket having 0.3~0.7 mm of a
diameter of constituent wires of the net and 1.0~1.5 mm of
a side of rectangular openings.
47. A method for separating solder oxides with solder
adhered thereto or solder oxides in contact with molten
20 solder, which comprises dusting the solder oxides with the
separating agent according to any one of claims 26~32, and
heating the solder oxides with molten solder to separate
solder and solder oxides.
48. A method for separating solder oxides with solder

25 adhered hereto or solder oxides in contact with molten
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46. A vessel for receiving sol der oxides with sol der adhered thereto
or solder oxides in contact wwth nolten 15 sol der, conprising a netted
basket having 0.3~0.7 nmof a di aneter of constituent wires of the
net and 1.0-1.5 nmm of a side of rectangul ar openings. 47.
A nmet hod for separating sol der oxides wih sol der adhered thereto or
sol der oxides in contact wwth nolten 20 sol der, which conprises dusting
t he sol der oxides with the separating agent according to any one of
clainms 26-32, and heati ng the sol der oxides with nolten solder to

separate soldesp! WRicAn@oaPlrd@esOXdiSing the solder48xile8Eified fdfe
separating sol der oxides with solder 25 adhered hereto or sol der oxides

in contactsgpiPatDhdehgent according to any one of claims 28332
sol der, mhi%% conprises dusting the é%lder ox¥des with t%e separating

agent accoiédfifng 0tAGY s6M8ee’ HUIE PR motten BERHLAY BRA §ARS Oxi des

with nolten sol der, and renoving the sol der oxi des’w

basket. 5S¢ soldeéﬁ%xfa gp@{@%iggnggggg %%%kg%parating sol der oxi des,

whi ch conprises a conbination o Sel'ected from of fal,

bean £l our, soybgan-ga .. peanut, hall flour ..~ and . Seed flour as a

nenbe% f or separgfiﬁg %%P%é?ﬂéﬁg éggﬁﬁ tor SeRFtREINg 881428 oxides,
which comprises a combination of at least two selected from

offal, bean flour, soybean-cake flour, peanut hull flour

and seed flour as a member for separating solder and solder

oxides.
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