;\]1e3eGD, . ZB6xT-4& AUTOVATI C DROSS REMOVAL APPARATUS AND METHOD Fiel d of /. )
the I nvention The present applicajd mm generally to apparatus and {© -
met hods fWp ob@ERRY4E Ng 5 dr oss froﬁm\\ﬁ%\\“\m of liquid opcirlshenes®! der.
Background of the Invention During nqm@. contai nment of liquid solder in a
sol der reservoir such as that used by a wavesol der device, a netallic oxide
forms which is referrﬁg%:?ﬁ‘lngﬁﬂﬁlﬁgﬁglﬁ%lﬂ?@gim t he sol der
surface and nust peri oOdi servoir to
prevent contamnination of the sol der. MEEHOBnhual renoval of the dross
results in machine down tinme to renove the dross fromthe sol der reservoir.
This machine down tine can result in a high cost of ownership due to
frequent maintenance to renove thgaa oPMtiedBventione Prior art device is a
wavesol der designed so that the droSS TTows into an area at 15 one end of
the sol der pot rEReePigent applicstiontialptes sencediyrie apprsetus and methbdsnian cemdvings coop
out t he §engyal fibhn Mea8iFaddlr Rafta BAHSREn offer.” STOVAI . Hovever) the manual
renoval of the dross can sti be tinme consum ng. O her devices allowthe
removal of dross fromthe surface) such as apparatus shown in U S. Patent
Nos. 5,087,356 to Webb) 4,509, (P d 3,980,219 to 20 Schm d.
However) these devices do not &é‘%{é‘l&l{f] op%ﬁ‘k??@dhuecause they in part do
not provi de for Phengmoharasiaomentofdiquidsseldech deoldénreserodl shehctsaltht dsedss .
Summary of 1 00. A | [ 0SS. { enpyval r at i ch can be
used with aBQ gI“)gg%ég@/g{/%gfg’%alﬁ%{égg?%'g?fogré]gr)lgrﬁlgtf' I’sy":tl\éﬁr&ﬁj ?ﬁpd%?més'?@%ee% ir having
a cavi t yof oflomoon thie solder shifspeiadd smbtgeripdichlly $s rentoved fomappsvldrt teserbdiviong a

first end extending wthin_.the cavi of the reservojr for renoving dross
on the surfBEETHFC WB",‘?‘?%’LHféhessﬁja‘éﬁgg'ﬁ&" ’effﬁt"gr"?g}? OSSEESS A MRRNGr os's
renoval appaswi tiie td Rmonethe akeslirom e sofdef fReervdiv eMtid Midhidewa tige Tah S
automatically renmoved by a conveyor driven by a notor. In another

embodi ment EPF“lfH’eal?iﬁlQ/%‘?‘?{?fdﬁ’i‘)"e’ish'@ dyp tofresuent maingenanedp FaVe Phesetiidsed by a
mot or driven recepd pidrart dABS afvlvesoTIdl MGighbifsodhR 3% drbQMoRE Skl drefft t he
sol der reservoir to another, such as a punp, a nozzle, a sloped surface or
channel Pa pacendef Sre saldaorat Frgereeigaich dhana pachinrongener. wilbmanes tseapp oat conput er
is used to e oWiorited bibbinlod Ak H?%o(vlpmeg&pﬁ&%an&ﬂgﬁﬁé{&pﬁﬁ]&oﬁr 0SS
renoval . The dross can be placed in a dross separation device which can
i ncl ude app@anattilidefigre cop@BRSi ng t he dross to renopve any remaining sol der.

An advant age of j r j I I chi ne
havi ng a reservo?@géjév{s%{]ﬂg)r ghéglﬁovglso?g%gg@\éfé}gkf?%gLu}géibgpi),m% nggs not have
to be shut ehowmn ind).$ RatenoNVes. 8085356 to Friebbhb 59.60ae Eaminatakecand 31988219 wanot her
advant agg o hodi i nvent ] i at . dras n be
rem)veda ro%@@b?ﬂg%%&é&%&\?gﬁgﬁ\%? ngg{'c%)ﬁ\éﬁér}% %5“?"%%“@‘% g’é I ﬁlﬁ d\%h"lggh creates
a nore nai npenalkde the welanmaidn afexceiOsoBler fbmbeletddgrossn of t he Drawi ngs FI G
1 is a cross sectional side view of one enbodi nent of an automatic dross
renmoval apparatus in accordance with the invention.

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 a moving edge, can be included. Preferably, a computer is used to
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FIG 2 is a front isonmetric view of a dross reclamation device used in

conjunction with the automatic dross renoval apparatus of FIG 1. 15 FIG 3

i's a crosgoeeeslsgnal side view of another dross reclamati pprARY¥IGReSed in

conjunction with the automatic dross renoval apparatus of FIG 1. FIG 4 is

a front isonetric view of another enbodi ment of an automatic dross renoval

appar at us irlogt(l;&%edapcet.with t he iln\i.%nti on. FIG 5 is a top view of the

aut omat i ¢ drone FsBNAITatS SFoss Erlo¥alo s NEfiEss opn bs plapgddn aglrgss separatigpydevissct i onal

si de vi ew ofwhiet caametide appsiredionprotessihg B8 dadit @FBbee A4 9&RaihiRg i@y, appar at us
in accordance w th the inventjon. qu? 7 is a front isonmetric view of the

. conveyor of the AMSWIA8E OfiFBRUiIPeRIAPe RipisaLAYIEOR S tat gmaghinglavingtasi | ed

Descri pt i on reservolt@f bald& buck Bs Fvivescld&ing Wevidd) dsXRBEhVE W behud fdGmayt omati c
dross renpoval a %rat us 10. The apparatus 10 includes a solder reservoir 12

and a corlveygF° ?ﬁﬁé’l"“ﬁ@eﬂﬂ%‘éi’f Soéf'eﬁ‘o_t or 16. The reservoir 12 contains
liquid sol der 18 Awbihetudiafiagd!dPEeRbalimbMy 5F Pp@Linl itxﬁenttig.?is%h‘{thg:%?can%edrOSS
renmoval mechani sm. such as a conveyor 22, has one end providing into the
sol der 30 r &¥BeXgdifiomasolder &qserpir Witheltt epesatpinferagtion, bichierdates @ mwke t he sol der
18 and carr yydidtefARcd A& mRAMEYOr . The conveyor 14 is driven by a notor 28
that drives a sprocket 30 that engages and drives the endless belt or chain
of the conveyor for renoving the dross fromthe pot. The conveyor can have
one or ngre brackets 15) suc n | e .bor acket.. When power is supplied
to the notor, the conveyor d&mw@ﬁém&emﬁ& ariflibnof el S forward, dr aggi ng the
dross 2 WD ( 12FIG.2s$ Hcio@Toettidpoid ROGvSofoone tmbodimBmey ah aatdatvdésst he edge
of the sold ryoir. The conve motar is preferably driven by a
conput er BZ?érﬂ%v%F%qxrt%luts HLacgprgance Wit the dnvention, o+ s 10 can operat e

automatical | y wi FIG.Qris adroidstmedftolial of a droésatilanition devi®d dsed BlohNSbibn t he
Preferably) t'\'ue conveyor

conveyor m)two%r'r%G can b(:a;{control | ed b% athvm' t ch.

motor 16 is SAIMAUG FE9SS Famey 2lPparp i I kers with overl oad protection

for theldevi ce. IR 3GONMBYNectbAalBIdeOAdWEsf MbMAESIrbS RYMatidE 8OAR 353 henoves

the dross fromthe soLder reservoir) sends it over chute 17 and dlep05|ts it

into a cont SHEICUGR Wih fequtomads dioss feaqval @ppasatusf HGrl-f urt her processi ng.
One enbodi ment  oFId. ks SO SsorRBREEW OFanB@¥i Ghbodftnent'Bf M in FIGS. 1
and 2, includes a fi rst_por?i on 36 and a secor?dl 1%l po@ﬁugjﬁlaggs%e first
and second FERIRIAPRAaS ingspendanse with thel igvangan.t o one anot her such that the
dross recovered EPRi¢ HEnSRwAG (hd ¥l B sgd to renove
any usable nolten solfder.p For etxarrp éS‘ tdﬁoé}%f'{rag?a gar@?gﬁrlﬁézgf devi ce 34
can inclPQde a pi b6t 6400 erpssticetippalaitg visew ofomhaothedentmdimek st arsuthnage cyl i nder
that is dri 4gRs R¥odal 43. ion 38 can include holes 44 of
an appropri at eS Si fe S?H%ag&%%tac%‘g tngﬁ&glgﬁ\ggﬂeééo%ps 45 15 fl ow t hrough the
hol es and drops Fl&t @ isa frewdpneticeiedGof ths caivepon of the FitGnatR, drod eermdvab S
separation i i nclude an ejection device 48 that can include)
for exanpl e?ﬁ?"?ﬁgr"z?l‘%@u on 50 for ejecting the solder depleted dross) and
a piston 51 or cylinder that is driven by a notor 52. The ejection device
48 can gkgect dross by novin y dly.in e direction of the dross
separation device 34 after e crigio £ 95 opened such that it

i s pivoted outwaFIidl. ¥ shovanantdntbodiaanst dpodutdntitic Afbss AMRVAI\BYRinCITIt@e19 for
depositing the aglrgﬁs i n&(&o t dr oss. %gpac{ ation device 34 can al so be

provi ded. FrREArsJIRdndudes a soifes desrivRir 14@nd # eonyeios Ad thatis dryendyradmesonlo.

appar at us 6@hé Resdrvals EBcoataiMsARBidSEIaaT B WKIEh KR iize26Rrnfhiz 6 i RpauasRs t he
dross into p\edcrggt acl e 64 and reusabl e

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 is

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



25 sol der into receptacle 46. The dross separation device 60 can be a

devi ce such as the dross muncher manufactured by the conmpany Sol et | ocated
in the Uwyoagosagdom Alternatively, dross separation dewcga @9kl d be
sonme 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 skimrer 74 having 30 one end 77 protruding into

t he reser voidn thoconpeyorsid evgr e egaestiithegoldaeresprmis Fhsgonvesordngterds ed t owar ds
it. The app [ L1 hi he
reservoir t?ﬁ%gly?ﬁéa{s%n@u%aggﬁﬂgag[hc?g%g?gn%?%pg%&rrggl%ﬁgﬁgm%’ressure
. nozzl es 78, amemakicallyevithranvitiont aperathr insgrventine 4iterpatively, thaomkyormentor7lf. - The

Chat ar e contags SRPIEKR PACE, PR TR oo bboste RGpMBlh SHE0E cr)

S02/ (1 Ul 51 Shropgletimere with lovericad gratastipmfor dmslevichie exit side flow to
sufficiently flu h ross 20 fro he nozzle. Th ross flows out of
the nozzles in oflﬁeqe %?"&8’2: r?(%%r ?'ﬁﬁrs r?sﬁée"é(;r??f @?c&ﬂlswr?rﬂo‘?ef ?‘egf)%&amt%e renoval

mechani sm Aoljasresenanit, sands h og@lctae 13 anddepssigiitinwgedn@mer dre daged t o
pressurize the nozzle t e e and/or Iimt oxygen to further reduce dross
S formati on.seﬂq’ag“?ﬁ‘éced%oégF“\%ﬁwgﬁess‘é’lgpa{#%eﬂg’o é%"f‘?‘féh%‘;r%ssseqaéﬁ’r’ﬂal

appar at us 7Qeciae 34 evhibhiiy stowhyin BIGRtIaRd 3 Zinélodes adira pottios 3k hiyd 1oy t he
skinmer 74 to plage.the dross in a receptacle 75. The notor 32 is

pref or ably dra o Tha it e BIORTHE MRAEON delabetie SPemBYET SEBHME at us 70
can oper at e thé/drossabdovared Jromd thdisolder Viséoib 12 Oid&Se@bMprekdali &F ERIDYL Q?-USMC

Al ternatively, the notor 32 can be controlled by a switch. Preferably, the

motor 32 i s BYpselder Eerxappleethe fiRyt peryan 8¢ pedexicat RandvelpdeerivgsBioect i on for
the device. Hiddand Be %ﬂec?ecﬁg‘a‘ﬂis?onsﬁcd?@ﬁilﬂ@pﬂﬂ'imen%& fiRord! ?H@Hcgn&j.r 0SS
renoval apparatus 110. The dross renoval apparatus 1 8 I's generally simlar
to the drosPortionddghn mplude heless41af ap pppFeEiatelsizg sueh thitenalico epltiéraiops4at t he
conveyor;sl4 ' ' ' LN to the conveyor 14 in a
directi olr%S s&]odv\%)mgo?gg??g\%eg%gférhésqg%%v{g&?ﬁ&&ﬂ% 6 and best in FIG 7, the
conveyor 140 has AswhovenidlB§s2,dleadross sdiuhatiph déeviea ddpan inchudp huiejedtion devife Lshaped
brackets 131, e r r abl e.one or re slo 136 to

al l ow i qui 214 gs%eflgaé'ﬁ%%%e’ E‘% eggé%@’taﬁf;er?[é)f) ﬁ'roétjjgﬁgr eﬁ?gn%i{r?‘gg% ?réjﬁ?s)lst ﬁti rél)rs)spar at us
110 i ncl udesaind apotaiedl or edndethat iddrivea byl aamat@d2e Toe ej2dliob HévitdwB cah gjedlr | ven by
a not or 116.d 'I;Q% re§/ervo'wr 12 [%og.t ai.ns ['bqgi d sol derél118 )‘%ifch hg.s dr oss
120 formi ng BP0 SOYEE AU B AAEIHORIPe 495 RAAtmTeue Hhaflst MydiSlg into
the sol dEr rpeam\36iis opkied duoh sl inistpvetedraassardly @rofit thensdcb®d soidnadge A0f t he

sol der 118) push it up the surfac f ramp 119 and dunp it jnto receptacle
175. Alter nac?’l“(f’ép%th“{cﬁg fﬂrr%ggs'%ﬁﬁgrﬁg ‘Bﬁoéhee%o?sﬁe@rﬁﬁoﬂgg‘” 4aﬁaﬁla\r58hc devi ce
as shown in moditedt FIGS. 2 or 3. The conveyor 114 is 25 driven by a notor
116 which drives sprocket 130t hat §ngages_and drives the eggl ess belt or
chain of the con\}:z(fr show, an erpbRAUY ofbthn apapaticfess srmoyst epparetis RRINA 131 such

as an angl e [Resarde6ds.sepdhtidn BOVIES 67 Whibifphral the Ardsh Mtd1RE&iacleldaQing BRAYANOT
draws the angled bracket in the direction of arrow 115) and drags the dross

on the r&np SPlHer igogecspirledhe Thadiessoerarpiongsyigepl cande adsyiee sushas the Awsy or

motor 116 i SniHcRérahanbta¥flidinyGhe RinpanFSIRUSGled 3Pthd SmitsdRIhghliat the dross
renoval apparatus 110 can operate automatically with or W thout operator

i nt er vent i orltematizelyedross seppyation devienfiPopuld beserne otharmanafaciecdcdsries-ol | ed by a
imer s with over oy DRACanty AnceRPtffodhhlhbPue B GEQ3Ha el " OO
PCT/ US( 12/ ( 1app@@8s 70. The apparatus 70 has a solder reservoir 72 and a dross skimmer 74 having
30  oneend 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



It should be understood that the foregoing is illustrative and not limting
and that obvious nodifications nay be nmade. by those skilled in the art

W t hout dgpabhéiigs fromthe spirit of the invention. Accorg'thLS@/(mroE; erence
shoul d be nade primarily to the acconpanying clains) rather than the

foregoing specification, to determne the scope of 5 the invention. 5 WO
02/ 0(2S15 What is clainmed is: PCT/USII2/(1(1(iC5 1. An automatic dross
renoval appamatewserf Bow and logmrreasé the bxivsidgflaw mesufficientle flustont diendrosg 20 i qui d

sol der, the rat o i Sidg; veyqgr .havi f LI st end . extendi ng
within' the caunty nephey ThEdrodebis o orhhncrite iy S SieBan hishingady digh 2ce of
the |iquid seitdertpwandhearemotad meakimjzhe A gas inkri wigh §ddder ewsh\ae yiiogérodan benovi Ng

the dross fromthe reservoir. 10 2. The,automati c drogs renoval apparatus
of ol ai m 1) SROIATREERE GNPl 7 rePiove i Hriiey b b Trder ediiss e ¢ d oss
renoval appafoahatibonof claim 2, wherein the conveyor has a plurality of angle
brackets being at t'ﬁ%{ﬁe to a surface Oith he endl ess belt for engaging the

dross. 4. The autidiaiifgross sEeva appasates Ly e degss eemowal apparaips Y0 ¢an b @i¥tmat i on

with a drosshylbms@par ﬁiriaﬁlﬂmdﬁ‘déil?ﬁlobﬁkw RAAGEA o PladahoBds SR rQlepthdie _
conveyor for_separating solder fromthe dross collected fromthe automatic

dross’ renoval”- ApisamAens. is preferably diiren hue FRMBHIGSS suedvibyahe dipjsaeraeass and dross
separation g%\sgﬁﬁ._s 9 & e AR aly Wit 6 Wiid&SopeaRa grﬂ&’v&ﬁ'iog.ev' ce

conpri ses: first portion; a second portion-'being in a novable relation
to the fl4stAlspativgly, the motas32chrebe qoptelled by aswiteln Prpfsrablyoths nivaeri3dds a

per o at ed_ SR cLAfB) NSkl HeSha3Rhen 1 RERS N et ough _anc

means for novi the first pdrtion in relation to the second portion. 25 6.
The automatic dr d46Sreansiashowmsesond embedimentaf the aptomlatic dioss reinevaleans f or

automt e _ . _ _
oi st on opor APYRTS Ti0, PR ol vl Bhakils' s JERAAR DR B HREDIENSEA 17 o

renoval appaapptnags 39 of FEl. wiith theexcémion danphe icenvegord 40 amyed iarfan oppudizect ed t o
t he not ogs fo(girecont r

appar at us’ f o 5 PEg 3*’%/‘%9?‘?”}?2& ﬁg’nd\élf%{tor |SP?/“§9 B‘FAQ"{:O%E %Slrf 0‘912 8\}5'8{ gg’?dll\!glr , the
appar at us colsesrinFIGYY, the con¥ot 140/had GrrehdleREhARSLERN thit@iot apleaiyeynr havi ng
o o Al S STl b Bt S sB I, o oo
adapt ed to diquibsolde 1 eOR\MAARerkBfougieNDVi Ng the dross fromthe reservoir; a
computer electri QI%eld¥osg (r)err]rgloe\/glta%gargtgs Elrb(aingt?éegg sglgerr rgs%p\}ogrollllzlag a ;[:Of:](‘a/eyr;r)lr)t or; and
20 114 that is driven by a motor 116. The reservoir 112 contains liquid solder 118 which has
dross 120 forming on its top surface. A conveyor 122 has one end protruding into the
solder 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 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
25  driven by a motor 116 which drives a sprocket 130 that engages and drives the endless belt
or chain of the conveyor. The conveyor can have one or more brackets 131, such as an
angle bracket. When 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 preferably driven by a computer
30 132 such that the dross removal apparatus 110 can operate automatically with or without
operator intervention. Alternatively, the conveyor motor 116 can be controlled by a
switch. Preferably, the conveyor motor 116 is computer controlled through timers with

overload protection for the device.



S a dross separation device. 9. The automatic dross renoval apparatus and
dross separation device of claim8, wherein the dross separation device
conpri seswofoegsgs portion; 10 a second portion being in g cﬁ‘?lYS'%Q)o@mEel ation
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 noving the first portion in relation to the second portion. 15
10. An aut omat i cltshedbe uidsistaod shapeie Saregoineds illstrasive pndat limatirigragd ghat avi t y
for _cont ai nighGiohd fiflcstBhiRsy vd Ase PRieLY ed i W Shiflu epdhHER 2VI N9 &
first end extending wthin the cavi e reservolr an ng movabl e

W t hin the spisiepfithé mv¢wnnﬂvcmqndvas&rﬁocﬁ ihhlddbGMchpnminly ketht i qui d sol der
out of the r, r for renovi ng
t he dross frgﬁﬁp@ ﬁ%@%‘%&oﬁa@e@%&%@g%h%% Ec.ﬁchP, t? %eet\erau 'bersgge P‘h?n t he
reservoi b t dhweainetiome ski nmer. 11. The autonatlc dross renoval apparatus of
claim 10, wherein the neans for noving 25 the dross is one or nore punps.
12. The automatic dross renoval apparatus of claim 10, wherein the neans
for moving the dross is one or nore sloped channels. 30 13. The automatic
dross renoval apparatus of claim 10) in conmbination with a dross separation
devi ce being adjacent a second end of the conveyor for separating sol der
fromthe dross collected fromthe automatic dross renoval apparatus. 7 WO
(12/Ux2Sl's PCTI USU2/1111 1S 14. The automatic dross renoval apparatus and
dross separation device of claim 10, wherein the dross separation. device
conprises: a first portion; a second portion being in a novable relation to
the first portion, one of the first and 5 second portions having a
perforated section for allowing the |liquid solder to pass therethrough; and
means for noving the first portion in relation to the second portion. 15.
An automatic dross renoval apparatus for a reservoir having a cavity for
containing 10 liquid solder, the apparatus conprising: a skinmer having a
first end extending within the cavity of the reservoir and bei ng novabl e

Wi thin the reservoir for noving dross on the surface of the liquid solder
and out of the reservoir; a notor adapted to nove the skimrer for renoving
the dross fromthe reservoir; 15 at | east one channel for noving the dross
within the reservoir towards the skimer; a conputer electrically connected
to the notor for controlling the notor; and a dross separation device for
separating solder fromthe dross collected fromthe automatic dross renoval
apparatus. 20 16. The automatic dross renoval apparatus and dross
separation device of claim15) wherein the dross separation device
conprises: a first portion; a second portion being in a novable relation to
the first portion) one of the first and



second portions having a perforated section for allowing the |iquid sol der
to pass 25 therethrough; and neans for noving the first portion in relation
to the sepongdogaiiion. 17. The automatic dross renoval appefaisisondés cl aim
16) wherein the neans for noving the first portion in relation to the
second portion conprises a piston operatively connected to a second notor.
30 18. A rrebﬁ)g.fgr. a(gtpmati cally renoving dross froma sol der reservoir
having a ca 2S/"c‘fc FMEORL ai ni ng liquid solder) the nethod conprising:

provi di ng a 1comvaryematib dwssigmdyiliappdraeyfdr £xesanolt Rging 4 davity foheotaingy of the
reservoir; 3 .V[Lélﬁ% | Rils PCI/L1S02/OA i Gs providing a notor adapted to
drive the cdAvdyglder HY GMBEE"En t he surface of the |iquid sol der by
control ling the Bebfveydrhading ¥ first BRI KQALAY MithANke CQlt) BEthe FIGVEF RES. 5 19.
The met hod of claim 18) further conprising: providing a dross separation
devi ce bei ndEBYREYALS of tewHace o the gudseldes @b eyor ;. and separating excess
sol der from the {aiRYadaptdQs 8rihOLGHVERR fériemeVifShe 8R¢ £Gh 8t (Edep/H,t he
automatic dross renoval apparatus into the dross separation device. 10 20.
The nethod of claim 18) further conprising: providing a conputer

el ectricall X ong ral | . O i.ng the
conput er. 1% Z‘{?g Qﬁsﬁeg?ch%gss?gﬁoﬁé@%ﬁ @g ]%3{1 %’%{ﬁﬂge %i(?‘g’gi@ %Sr%]nﬁﬂgfegslol der
reservoir h&ltng a cavity for containing liquid solder, the method
conprisiygg: providing a skimer having a first end extending within the
cavity of the reservoir and being novable within the reservoir; providing a
nmot or adapt éd Tho awromatic dresssémoemakappa@is wbeling?, twheredlr the sonneydaihas 4 pleraligser voi r

towards the [: d. noyi dr oss on,.t.he surf of the J]iguid sol der
out of the gs Erer\;%rla?kegy%c'c'f iaé?cﬁgd PrSUREESH e8“@6§?é’%§ﬁ°ée§$agm%¢°@ﬂﬁ- remove

the dross fromthe reservoir. 22. The method of claim 21, further
conpri sing: ,2 roviding a dross separafion device bejng, adjacent a second
4 ?Fo‘ggﬁﬂ%m%f’laf a'%%’é@é%'mgbﬁ'dfé?m? %Of‘ﬁ’é‘ﬁraéiﬁ%®ed dross by

end of the Ski ptoma

pl aci ng 15he sepaption aoViteteinpthdfabéhih st8nEeHdVTBici con¥Hy Bfor SPRRANR soflePRbAL US 1 Nto

the dross separation device. )
the dross collected from the automatic dross removal apparatus.

5. The automatic dross removal apparatus and dross separation device of claim 4, wherein
the dross separation device comprises:
20 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.

25
6. The automatic dross removal apparatus of claim 5, wherein the means for moving the
first portion in relation to the second portion comprises a piston operatively connected to a

second motor.

30 7. The automatic dross removal apparatus of claim 1, further comprising a computer

connected to the motor for controlling the conveyor.

8. An automatic dross removal apparatus for a reservoir having a cavity for containing

liquid solder, the apparatus comprising:
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and

means for moving the dross within the reservoir towards the skimmer.

11. The automatic dross removal apparatus of claim 10, wherein the means for moving

25  the dross is one or more pumps.

12. The automatic dross removal apparatus of claim 10, wherein the means for moving

the dross is one or more sloped channels.

30 13. The automatic dross removal apparatus of claim 10, in combination with a dross
separation device being adjacent a second end of the conveyor for separating solder from

the dross collected from the automatic dross removal apparatus.
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of the reservoir;
a motor adapted to move the skimmer for removing the dross from the reservoir;
15 at least one channel for moving the dross within the reservoir towards the skimmer;
a computer electrically connected to the motor for controlling the motor; and
a dross separation device for separating solder from the dross collected from the

automatic dross removal apparatus.

20 16. The automatic dross removal apparatus and dross separation device of claim 15,
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
25  therethrough; and
means for moving the first portion in relation to the second portion.
17. The automatic dross removal apparatus of claim 16, wherein the means for moving
the first portion in relation to the second portion comprises a piston operatively connected
to a second motor.
30
18. A method for automatically removing dross from a solder reservoir having a cavity
for containing liquid solder, the method comprising:
providing a conveyor having a first end extending within the cavity of the

Teservoir;



109%& ()-! A 10%b& ()-z S10%& ()-! 109%bOb& ()- S10%E& ()-; <<= ==>aB~ @ !
109& ()- f109%& ()-9 "10%& ()- -
SF10%& (Wwo@MMaes () - ! @0%b& () -f>#>y>>>?d?dE~_@ ! @ | 10%eg/sh2/00665
(@QLO%E ()- y&LOWE& ()- S$10%& () - y#10%& ()- @ 10%& () - d?y?? D Q@QARE~_ @&
!%1/8%?')()-5 1109%8& () - S/ 109%& ()-f. 10%& () - -

L, 10%& () - +y10%& ().- @A AgA Al AKAl AaVK@ | 10b 10D

10b&9s10%& () - Wi‘é%&"’(‘)‘gfﬁi‘%%&'@? E‘%&Tﬁ%‘b&' () - 3f 3410%& () - | A{ AAAB6Bh
Ba?VK@ !! 638&10%:moving Gloss ofihe Yrfade 0f the 1i§uid %61&er by céntrolling the motor to drive

S109&& ()-z"s10%& ()-s10%& () - hBBBCYC\ CCAEVK@® -

, 11 6@ 10%<& the-comogrer qnd.colestghedioss. S100x& () -, GLO%&' () -
S10%<& () - CCOVDDD- Ea?VK@ ! ! &3" MLO%& () - f ! S10%<<& ()- @ 10%<& ()-& 10%<& () -
10%<& ()- yl0%& ()-- EOEF7TFFFFaBVK@ !!3. 10%&’ () -

, f, F10%<&5 () 193Thenpothed of)claim)18; fygdhey compnging:

%0%<<& () - S&3" I o drd s NK@einb 3d10%E S dodii EEA%s,
£ 10%& () - | FY4l /é@g‘g%{ -'{Sgi%ﬁ/égj% v f’é’/&a’%&%\@%{@ O%a]eadi‘(r%mlis] c"
"Headi ng 23hod "Headi ng 33]c" "Headi ng 43]c" "Heading 53] c" "Heading 63]c"

"Headi ng 73] c" " i " j A J
Font A" (] 6k>DHJ L@W Y‘%‘%&’@?’B@?ﬁw g‘f“?%%& 53@15{ %’%Eeﬁ&é %gg,%g%{o?gé?ed
>d? @ AhBC- ERGAH6d 890 maticod? @ BORFRGHHparul/MNGPORSTISN MKMB TP maayickle w
RomanAr il | Courier New'h Root EntryWrdDocunent
" #$UR' ()*+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ|

20. The method of claim 18, further comprising:

providing a computer electrically connected to the motor; and

controlling the motor using the computer.

15  21. 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;
20 moving the dross within the reservoir towards the skimmer; and
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.

22. The method of claim 21, further comprising:

25 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.

30  23. The method of claim 21, further comprising:
providing a computer electrically connected to the motor; and

< controlling the motor using the computer.




