05J UL 2005 1VO 02/062515 PCT/ US02/ 00665 AUTOVATI C DROSS REMOVAL,
APPARATUS AND METHOD Field of the Invention The present application
rel ates generally to apparatus and nethods for renoving 5 dr osd ¥ d@mlBhe
surface \of ohi,gibd or nolten sol der. Background of the '”Vﬁé‘f/hﬁd}/d%?ﬁ'ési ng
normal contarnnment of liquid solder in a solder reservoir such as that used
by a wavesol der device, a netallic oxide fornms which is referred to as
dross. The dross 10, . periodically be
removed fromthe sol 6 evef o #ttofr-of the sol der.
The nmanual renoval of the dross resMETHODnachine down tinme to renove the
dross fromthe solder reservoir. This machine down time can result in a
hi gh cost of ownership due to frequent maintenance to renove these oxides.
One prior art device is a waves xﬁrofql? i[ggggonso that the dross flows into
-an area at 15 one end of the sg*-g'ev—p'og—‘reservoi r such that a machine
operator w || nithe atekant apgl@ptiautelatdshgengrelye riaippdratiisosid marhals dobastoeingf or
removal wever he nugl renoval of .the dross can still be tine
consumi %g%@ﬁngdéﬂfugggeéﬂi%ﬁﬁe‘){'ﬂb&?’é%@e& of dross fromthe surface, such
as apparatus shown in U S. Patent Nos. 5,087,356 to Webb, 4,509,670 to
Cammarata and 3,980,219 to 2Q Schm d w&iver,, t hese devi ces do not
function optimally because th%ﬁg‘fﬂi’%@—?ﬂ&ﬂi&“—l!ﬁﬂovi de for the reclamation
of excess sol depufirPnodrmal &cﬂfaﬁrﬁﬁ%ndbﬂﬁ:id soRIATIR 3610 rds&i® ok BY@ME tHADusPS
automati c dross renoval apparatus, which can be used with a sol der wave 25
appar at us, byanevesolder deviqe g mstalliclxids frmswhiehis referedia @p 8xpss dhe st ai ni ng
I qui dj50! fekis off HRIBIdef RIBYAndFRRAF RPN Rfhofed frém theQBRie XL B9 Wi thi n
the cavity of the reservoir for renoving dross on the surface of the |liquid
sol der, andreyemspoieminageryeidhosaldert¥he neanbalgemeahof/die degspresultsumma¢iineone
enbodi nent he .l nventi j i 3 y a
conveyor d(rj(lg)‘?/rétrlll %;b%%t%g%mr?&n?%#g%ﬁgédéé?ﬁgﬁ%ﬁén lsg@cbﬁgd{;‘ﬁ%}r{?g ig%rﬁ, t he 30
dross i s autsolrit 2 bigh kcgst pEoronezshifpdueao frequent mlainieamce ecepioacihese dvielens f or
gméljgg t geng;glséne gﬁgr{gggd;egicggt\g‘%\%séﬁe? dgs?g!nqa rso {}1?1?[ Ez\épolsg ﬂ(t)\gsﬁlooz}nha%a’atsucr] as
15  one end of the solder pot reservoir such that a machine operator will manually scoop out

the generated dross into a basket for removal. However, the manual removal of the dross
can still be time consuming.
Other devices allow the removal of dross from the surface, such as apparatus
shown in U.S. Patent Nos. 5,087,356 to Webb, 4,509,670 to Cammarata and 3,980,219 to
20  Schmid. However, these devices do not function optimally because they in part do not

provide for the reclamation of excess solder from collected dross.

Summary of the Invention

An automatic dross removal apparatus, which can be used with a solder wave
25  apparatus, generally includes a reservoir having a cavity for containing liquid solder, dross
removal apparatus having a first end extending within the cavity of the reservoir for
removing dross on the surface of the liquid solder, and a motor engaged with the dross
removal apparatus. In one embodiment of the invention, the dross is automatically
removed by a conveyor driven by a motor. In another embodiment of the invention, the
30  dross is automatically removed by a motor driven receptacle. Means for moving the dross
from one part of the solder reservoir to another, such as a pump, a nozzle, a sloped surface

or channel, a paddle or 2 moving edge, can be included. Preferably, a computer is used to



or channel, a paddle or a noving edge, can be included. Preferably, a
computer is used to | U5 JUL 2005 WO 02/062515 PCT/US02/ 00665 ggnjfi oyt he
automatic dross renoval. The dross can be placed in a dross separation:
devi ce Wwg &hesaR | ncl ude apparatus for processing the dr exx/tsn2oesmve any
remai ni ng sol der. An advantage of enbodi nents of the present -invention is
that a machine having a reservoir of solder, such as a wavesol dering

devi ce, does not.have to he shut do 0 5 remoye dross fromthe surface of
the sof der - omiSt wEAEwon st de vt ed Rer il P HE S R P 16 <
that dross whithbsn intlRteysparduiston goselio@the ese e mbyeriyrenhiniizesoRienr '
interaction, which creates.a note intenance free.npchine. . 1Q Brief
Descri ption of t&%a‘%&aﬁﬁﬁﬁﬁgcrﬁ(@mqmﬁr@ﬂéﬁ RIFGREINYGRUPT {83! adPafbingihayingp one
enmbodi ment  Rferddir 8LdoRIERsLE A DS EvesdIIMMY Ak vied) BBEsHotBavielo BE Gt dawg R Wi th the
invention. FIG 2 is_ a front isonetric view of a dross reclamation device
used i n tonfelere Ass fropithe suptaceefitbinioldes: dross renoval apparatus of FIG |I.

15 FIG 3 is a CAQSRer38GdntRIF embsiEmito¥r 9 pROAH m%mgm%ame;saamg)éon devi ce

used in conjunction wth the automatic dross renoval apparatus of FIG 1.
FIG 4 is aremoyed froma@rselder resarveipwshous Aperafer intendstioi, ivdnieh eséatep moteonat i ¢ dr oss
removal appgLat i [dance with the invention. FIG 5 is a top view of
t he autonatl?l%:] g%%dgr}rreg?r]%\?a gl'appar atus of FIG 4. 20 FIG 6 is a cross
sectional side view of yet another enbodi nent of an automatic dross renoval

appar at ys in accordance with rqe ﬂné/eq;(;noo 'thtf % ./ is afront isonetric view
of the conveyor of the auto%iﬁ%%—rerﬁ}mrab—% ratus of FIG 6. 25

Det ai | ed Descri [#IGom iod crotpsettivnelntideoriev-bfone nfodinvien et aaribediatie dtosof t he
automati c dross renoval . apparatus .10, The ., apparatus 10 incl udes a sol der

reservoir 159Xy BRPYBHY orgiance pih theim¥eio_n by a notor 16.  The reservoir
12 contains |i quitt:. 39 #86ntim¥icChed86a BloesSEcl2Raddr d¥vize udd ihkenjhos ur f ace.

A dross renoval mechanism such as a conveyor 22, has one end prbdtruding
into the sofdhe automatic dross removal apparatus of FIG. 1.
15 FIG. 3 is a cross sectional side view of another dross reclamation device used in
~ conjunction with the automatic dross removal apparaius of FIG. 1.
FIG. 4 is a front isometric view of another embodiment of an automatic dross
removal apparatus in accordance with the invention.
FIG. 5 is a top view of the automatic dross removal apparatus of FIG. 4.
20 FIG. 6 is a cross sectional side view of yet another embodiment of an automatic
dross removal apparatus in accordance with the invention.

FIG. 7 is a front isometric view of the conveyor of the automatic dross removal

apparatus of FIG. 6.

25 Detailed Description of the Invention -

FIG. 1 shows an embodiment of the automatic dross removal apparatus 10. The
apparatus 10 includes a solder reservoir 12 and a conveyor 14 that is driven by a motor 16. -
The reservoir 12 contains liquid solder 18 which has dross 20 forming on its top surface.
A dross removal mechanism, such as a conveyor 22, has one end protruding into the solder

30  reservoir 12 to skim the dross 20 from the surface of the solder 18 and carry it on the

conveyor. The conveyor 14 is driven by a motor 28 that drives a sprocket 30 that engages
and drives the endless belt or chain of the conveyor for removing the dross from the pot.
The conveyor can have one or more brackets 15, such as an angle bracket. 'When power 1s

supplied to the motor, the conveyor draws the angled bracket forward, dragging the dross
2



30 reservoir 12 to skimthe dross 20 fromthe surface of the solder 18 and
carry it on the conveyor. The conveyor 14 is driven by a nmotor 285 bt 200
drives a_sprocket 30 that engages and drives the endless belt or chain of
the conv&dPZ$%riS enoving the dross fromthe pot. The corlfeyH??P4 ¥ have one
or nore brackets 15, such as an angle bracket. Wen power is supplied to
the notor, the conveyor draws the angl ed bracket forward, dragging the dross
2 0 5 JUL 2@Pme c¥fReQef £HE29dandEdbk o $R26RE6RRMIr. tTIR oaeyBy@bloaRd over the
edge of the solder reservoir. The conveyor notor is_ preferably driven by a
conput er 32PELREPly fdrayentbp@ campuisr 3l H1at s Eesa reRovabaRPATIUS R £ajt eperate

aut omat i cal htoMhidang withol BaHEut @PELRE MerldhiBh v RNEMAV ey ileoRaly bV@bisr 16 he
conveyor notor 16 -"can be controlled by a switch. Preferably, the conveyor
notor 16 i scadwpeneplledditarsyitrle dPsferabho thgrropyayer motgr th ispparprisaeryioledect i on
for the devj r : renmoval nechani smrenoves the
dr oss frgm Pﬁ%gh-s[%%re‘?mr/g%/eglpe/%ﬁrrog&éﬁfggﬁllei(:éleg\g/ezr chute 17 and deposits it
into a cont ai ner T coavehondor whgaress reorpvdemeaheniSa rémovels thretdiess fromobessi ng.
One enbodi of the dross separati devi ce 34, ich is,shown in FIGS. |
and 2, i nclrrg(aé%f Qe ﬂr’ssten%d??‘?eégﬁ"ggig%gj %pgségéétﬁaéfoco\é%ﬂef cc))rna%r > The first and
second port sepasation devic@\ddibiefuttherrpedcatsingn Qe carbedaent bftthe Siosdsepdration t he dr oss

recovered fromthe solder reservqgir 12 ca e ress to renoye an
usabl e nol f"é"ﬁces%‘l' Hﬁch IEOPVR IR ! a{“%% ‘f‘?r]}—"gets aBﬁ?”‘PW&wng’g aaé)aaf‘é\?f*%e 34ycan

i ncludel@ phy@ibn 48 Dhe firkt 480 Secddl pHiEiof LA GOV ale InTeRtiPh ol dR8 adathédsudythainder
that is driven by a notor 43. The second_ _portion 38 can include hol es 44 of

an appr opr i TS seeovsied Tom e spisler HETET HarandiesmPrRssefso FemoNe amt BabiR t he

hol es and duRRsy: idide. Porrcfiﬁrﬁpllte?tﬁé firséfortion A6 oSRNM 34 RafInEluda ?itvbﬁfl(ﬂéross

separation device 34 can include an ejection device 48 that can incl ude,

for exanpl ehinge ppd be copeacteddma BBtonGR oe plindenfatii drives) byey mejetle (13 seronds,  and
a piston 51pGkiof¥b bR Res!S o5 ¥ A tamolli3ofik FgbROSS devi ce 48
can ej ect gr o]gs %y rmwung oetft war d+ ﬁﬁhel iTection o ?ﬁké (gr%sgs

separ at i1dn Hevittmou@thgholes andidgorsiintgta réugpadedbon 36 i s opened such that it is
pi vot ed outwardly_fy . L.on y caonveyvor chute 19. for
depositing the d)rl‘?)ghsoq‘{pﬁﬁo 'ﬁzgﬁ%?%%sg géptg}ﬁag?g? %6%66%46\/3%'5 %3[2)[ a@éﬁ%é?ns%vgg

provi ded Fl @8 that sdnGwgudenfos aoamafileyerirst pbriioh S0dot gevtib g thedvlisisdepkerad\dadss,appar at us
60 that and a piston 51 or cylinder that is driven by a motor 52. The ejection device 48 can eject

dross by moving outwardly in the direction of the dross separation device 34 after the first

=
[t}

portion 36 is opened such that it is pivoted outwardly from the second portion 38. A
conveyor chute 19 for depositing the dross into the dross separation device 34 camn also be
provided.

F1G. 3 shows an embodiment of the automatic dross removal apparatus 60 that
uses a dross separation device 62 which separates the dross into receptacle 64 and reusable
25  solder into receptacie 46. The dross separation device 60 can be a device such as the dross

muncher manufactured by the company Solet located in the United Kingdom.

Alternatively, dross separation device 60 could be some other manufactured device.

FIGS.4 and 5 shoW a second embodiment of the automatic dross removal

apparatus 70. The apparatus 70 has a solder reservoir 72 and a dross skimmer 74 having
30  one end 77 protruding into the reservoir 72 for moving or pushing the dross that is directed
towards it. The apparatus 70 also has a means for moving the dross within the reservoir
towards the skimmer 74 such as one or more pumps 76 and pressure nozzles 78, which use
channels to direct the dross to the skimmer 74. The nozzle 78 has a main wave nozzle

entrance and exit side weir chambers 80 that are connected internally via tubing allowing
3



uses a dross separation device 62 which separates the dross into receptacle
64 and reusable 25 solder into receptacle 46. The dross separaB%o qm%ice
60 can be a device such as the dross muncher manufactured by the co%pa y
Solet located in the United Kingdom Alternatively, dross separation device
60 coul d be sone ot her manufactured device. FIGS. 4 and 5 show a second

enbodi nent of ‘the automatic dross renoval apparatus 70. The apparatus-70 has

a sol der reservoir 72 and a dross skimmer 74 having 30 one end 77
protruding.into the reservoir 72 for noving or pushing the dross that is

directed t@wadélen ifibw add® iAREEE AL Ut [ FAWSE siTBS ety TRENSuthie a6 Yo Hemt he dr oss :
within the reservoir towards the_ skinmrer 74 _such as_ one or. nore punps 76

and pr essur &ef8z9¢- ebheAzoss {ave opt g5 e neggles meope difsstin Heshing epedrgisgd@ it 6 ¢ he

ski mmer  74. yobhed N FFh R alhBecl A ARhdindBd4eh J3RI6Zdubh 2 SR EANEE Gy t si de.
~weir chanbers 80 that are connected internally via tubing allowing 3 0 5 JUL

2005 nore EWEHTRT BROATHE P ERE PRbe St ey eeRite Eh g & Profiet oS i P cient 1y
flush ous the drpxstheQrdst RMVNQpAPAL 19, thd H@ssdERSAI 5&59.:&&50@&@% dhibé Byozzl es

in one direction flushing any dross with it, towar e renoval _nechani sm
A gas inert 2% 82dpautomaticaly smoving fhegkimmes Ahtopdace e dlrqesy in ajeREtlE 13 t he

nozzle to rQﬂp‘ﬂétcﬁ'ﬂ?{s%eféﬁmHri@ﬁ%?%'&oﬁ)ﬂ.\t&%ﬁ%ﬁlﬁﬁhaﬁﬁﬁ‘dﬁﬁsRahﬁfrﬁa fFglioon. 5
Li ke the dross renoval apparatus 10, the dross renoval apparatus 70 can be

~driven by &ThERCEY® BSomasally FrH AE PHBER PRPTHER IR CRioR. AllPRRELYde MetpPAce t he
~dross in a eaCeiarhiRd 69 a swildle PRIy, 8 hiod¥8f &uileY cllfbl &Y PrikQsPut er

84 such that the dross renoval apparatus 70 can operate automatically with
or withdlt SFBroxedned protesionier M8HCVis t er nati vel y, the notor 82 can be

control l ed by a s 6bnd PORKa @Y embdiBnd@bOhe ﬁgoﬁéicqm&hﬁbdlﬁﬁilkénm | ed
through tinmers 10, wth overload protection for the device, 'FIGS._ 6 and 7

show a secondd-eRsolpssEsmovakappaaius | }0 dtaenerallysimidas to e gtpss remepph peneradss 1910, The

dross renovaf FRNaFiditkSexkepkion thst BERRN&Jol Y40ShoTed Rlin ofpdshiedife S iOvVal
apparatus 10 "of FIG | w.th the exception e _conveyor 140_npves in an

Obpos t o i PEREYEI (e PHETORHBYEA Rl 15, A SHdE 11 0 G PGB 115 AS
shown i nsFl Con@yando BaStvo eitiidsh Ghaink,134 et skfpoRQPUENRY oflBbhdpedbrhdiets @Bl ess
(ig(ili ns 134_ a]i) skufgsplgr t reg?_gqlhl;*; alei t% rof L- S hgg%ed Wﬁ k‘g‘iso&dgsél).s TQe brackets
pr ef er ab’§ "RE he e GPOTIIoBEet H04P PRV Patdidres li&depPasi18 to pass
t her et-hr ouglthereblr®ught 0Ss renoval apparatus 110 incl udes.a sol der reservoir
112 and a Conveyple ﬂjig's% remova) apparatus 110 includes a solder reservoir 112 and a conveyor 114
 that is driven by a motor 116. The reservoir 112 contains liquid solder 118 which has dross
20 120 forming on its top surface. A conveyor 122 has one end p'rotruding into the sbldér :
reservoir 112 to skim the dross 120 from the surface of the solder 118, push it up the surface
"of ramp 119 and dump it into receﬁtacle 175. Alternatively, the dross could be placed in a
dross separation device as shown in eithef FIGS. 2 o1 3. The conve};or 114 isdrivenby a
motor 116 which drives a sprocket 130 that engages and drives the endless belt or chain of
25 the conveyor. The conveyor can have one or more brackets 131, such as an angle bracket.
thn power is supplied to the motor, the conveyor draws the angled bracket in the direction
of arrow 115, and drags the dross on the ramp 119 and over the edge of the solder reservoir.
The conveyor motor 116 is préferably driven by a compﬁter 132 such that the dross removal -
apparatus 110 can operate automatically with or without operator intervention. Alternatively,
30 the conveyor motor 116 can be controlled by a switch. Preferably, the conveyor motor 1161is

computer controlled through timers with overload protection for the device.



that is driven by a notor 116. The reservoir 112 contains quuid sol der 118
whi ch has dross 20 120 forming on its top surface. A conveyor é has one
end protruding into the solder reservoir 112 to skimthe dross 10 JHk i t he
surface OVOOhHes28H der 118, push it up the surface of ranpPdigseandsadunp it
into receptacle 175. Alternatively, the dross could be placed in a dross
separation device as shown in either FIGS. 2 or 3. The conveyor 114 IS

driven by a nDHt8PU%ﬁE d%gvgéh?ﬁﬁeﬁ” é@g&ﬁﬂﬁ%égEéﬂgtvqggg es drives

t he endl ess belt e Cco or ¢ av one or
nor e br ackedtsicus hodﬁl&horﬁ&n@rbeamgbby broscdkaited 1W1&rhnp@mmm d@aﬁmgpﬂonaﬁet o the
notor; the conv ﬁ?r dr aws %g q.brac eHdin Be dlreFtl of arrow 115,
and drags t Hat SOHRYPH h SEIEIRBCE A RpId b a BBE"%?yf% €sol der

reservoir. actbRpaQeayins, rmharmamzﬁe fosegoingfspéciiddayioltd @Brmlie Be SeUpRUL €r 132
such that the dross renoval apparatus 110 can operate automatically with or
wi t hout bpe&afyEntak er vention. Alternatively, 30 the conveyor notor 116 can
be controlled by a switch. Preferably, the conveyor notor 116 is conputer
controlled through timers with overl oad protection for the device. 4 0 5 JUL
2005 WO 02/ 062515 PCT/ US02/ 00665 It shoul d be understood that the foregoing
is illustrative and not limting and that obvious nodifications my be nade
by those skilled in the an without departing fromthe spirit of the

i nvention. Accordingly, reference should be nade primarily to the
acconpanyi ng clainms, rather than the foregoing specification, to determ ne
the scope of 5 the invention. 505 J UL 2005 Wat is clained is: 1. An
automati c dross renoval apparatus for a reservoir having a cavity for
containing liquid solder, the apparatus conprising: a skinmer having a
first end extending wthin the cavity of the reservoir and being novable
within the reservoir for noving dross on the surface of the |iquid sol der
out of the reservoir; a notor adapted to nove the skinmrer for renoving the
dross fromthe reservoir; and one or nore punps for noving the dross within
the reservoir towards the skinmmer.



2. An automatic dross renoval apparatus for a reservoir having a cavity for
containing liquid solder, the apparatus conprising: a skimer having a
first end extending within the cavity of the reservoir and bei ng0 nilalil®e
within the reservoir for noving dross on the surface of the liquid sol der
out of the reservoir; a notor adapted to nove the skimer for renpving the
dr oss fr owhitheclsimséisvoi r; and one or nore sloped channels for noving the
dross within the reservoir towards the skimer. 3. An autonatic dross
renoval apparatus for a reservoir having a cavity for containing liquid
sol der, I n Ir endi ng
W thin thgﬁgﬁsg aﬁé&%ﬁraggéggﬁbgp?%n'de%ggkgg@%%ygbﬁﬁkrc?ﬁmgmgﬁg ?eserv0|r
for nDV|n@kwndsgmmmmuhwnwdmhace of the liquid solder out of the reservoir;
a notor adapte [ [ he
reservoir; neans @Qﬁﬁnépﬁm§§w@§%nmﬁg®n&§%% ? éhﬁggg%%§$? nghé ds the
ski mmer, movdbla vathoghe seqmmlaﬁor wavidgdiosseondhl sucfacetof thedmuairdldenalit of the he ski nmer
for separating.solder from the dross collected fromthe reservoir. 4. The
automati c érosé renmoval apparatus of claim 3, wherein the dross separation
devi ce conpr ismestor alapted Htmpmethe shimmex f@emomahgib¢ driogarfrdye the geservom; amdvabl e
relation to the ons havi ng
a perforated segfi%§&¥8 E(fng88ﬁF%Lm 9§H¥3&”%$%Qﬂ¢?@§8$&gd "g%tthrough
and 6 0 5J UL 2005 neans for noving the first portlon inrelation to the
second pOi ty Cglnto t1c é}gss ?&18@ %1# ?1 agfs ?(?rcsjl res%lu;?v %LVIQ%% ?o% co £1nﬁ1 1? 8]‘ voi r
havi ng a caV| contar ni é’ﬁlqu de e a para rising: a
ski nmrer hakkn@wapﬁHMBsmmnﬂmagtend|ng within the cavity of the reserv0|r and
bei ng rovabl ¢ ‘ﬁ‘dﬁlﬁér%alé FE E%? &ld ‘%{endngwnHRYﬂe”cQw?yr&%?e BrldiGnd Yihace of the
l'i quid sol der 4n £

movable within the reservoir for moving dross on the surface of the liquid solder out of the

o

reservoir;
a motor adapted to move the skimmer for removing the dross from the reservoir; and
one or more sloped channels for moving the dross within the reservoir towards the

skimmer.

3. An automatic dross removal apparatus for a reservoir having a cavity for containing liquid
solder, the apparatus comprising:

a skimmer having a first end extending within the cavity of the reservoir and being
movable within the reservoir for moving dross on the surface of the liquid solder out of the
reservoir;

a motor adapted to move the skimmer for removing the dross from the reservoir;

means for moving the dross within the reservoir towards the skimmer, and

a dross separation device adjacent a second end of the skimmer for separating solder from

the dross collected from the reservoir.

4. The automatic dross removal apparatus of claim 3, wherein the dross separation device
comprises:

a first portion;

a second portion being in a movable relation to the first portion, one of the first and
second portions having a perforated section for allowing the liquid solder to pass therethrough;

and



a notor adapted to nove the skimer for renpving the dross fromthe
reservoir; at |east one channel for noving the dross within the reservoir
towards the skimrer; a conputer electrically connected to the nﬁgo fﬂ@
controlling the notor; and a dross separation device for separat gm§J er
fromthe dross collected fromthe automatic dross renoval apparatus. 6. The
automati c dross renoval aﬁﬁaratus and dross separation device of claimb5,

wherein the drEesiosgexinghedpstaation & g fodkssecondpPOp- portion; a second
portion being in a novable relation to the first portion, one of the first
and second portigns having, a perfﬁéated se%tLon for gllomjn% 3he l'iquid
sol der t o> PRASOMRET FERTEUYRY aPPARHES K ATESCROI hayts hepvithlereppiaipig bigvid o '

rel ation doliet e appaaodeoppritingn. 7. The automatic dross renoval apparatus of
claim6, wherein.the neans for ving the first. portion in relation to the
second porti orf ¥EWPFihewas g fipf %nge%ter)'gg ﬁ’ftﬁ'\‘}élfefaﬁlg'n‘ﬁré%et &YYoy apd E‘é‘ﬂ%nd not or .
8. A net h@evabRwitii taeRbdredt foy moGinpMiokbndhosisfade dthediquidl dRler smd%@f ofhg havi ng
a cavity for .containing liquid solder, the method conprising: providing a
ski mer hEWYY>a first end extending within the cavity of the reservoir and

bei ng novabl e ybibi saptb@to RS kivdkimmdd Fer\terBovig the dfdEsOfFonatha pésedoir0 Nove t he
ski nmer; noving.the dross within the reservojr towards the skimer; noving
ross on the dhledoas HRng T ed P OGRS WP PSS RG SR dr i vi ho

the notor to JEmpuichele@Kealliesnnadiied toaieicord HiecohtroBifg fhe @btdrhgndr eser voi r;
providing a dross separation device bei dj acent a seco g end of the
Skimmer: and SRS AEAIGN ddedSr SRTEE sPREIhE RisnbilEEn B28 Uy pl aci ng t he
dross col duesiatiel dfosO@mbiee appatingmat i ¢ dross renoval apparatus into the dross
separation device. 7
6. The automatic dross removal apparatus and dross separation device of claim 5, wherein the
dross separation device comprises:
a first portion;
a second portion being in a movable relation to the first portion, one of the first and
second portions having a perforated section for allowing the liquid solder to pass therethrough;
and

means for moving the first portion in relation to the second portion.

7. The automatic dross removal apparatus of claim 6, wherein the means for moving the first
portion in relation to the second portion comprises a piston operatively connected to a second

motor.

8. A method for automatically removing dross from a solder reservoir having a cavity for
containing liquid solder, the method comprising:

providing a skimmer having a first end extending within the cavity of the reservoir and
being movable within the reservoir;

providing a motor adapted to move the skimmer;

moving the dross within the reservoir towards the skimmer;

moving dross on the surface of the liquid solder out of the reservoir by driving the motor
to move the skimmer and remove the dross from the reservoir;

providing a dross separation device being adjacent a second end of the skimmer; and

separating excess solder from the removed dross by placing the dross collected from the

automatic dross removal apparatus into the dross separation device.





