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FI ELD OF THE | NVENTI ON The present invention relates to cordl ess electrical
devi ces, nore specifically, to soldering irons and sol ddrkndiNr2886ti ps. 10
BACKGROUND OF THE I NVENTION I n nmany industries and for sone hobbyists, it

I s necessayy gspsiggnual |y make electrically conductive copiprchiRhs between
various electrical conponents. In order to nmake such connectionS, a w de

variety of soldering irons have been devel oped, for use in a variety of
applications, ranging fromrepair of printed circuit boards, use in the 15

t el econmruni cati ons i ndustry CORDLESSSOIDERBNGERGfact ure and repair of heavy
I ndustrial electrical and el ectromechani cal equi pnment. Existing sol dering
irons vary by power source, application, perfornmance, shape, size,

tenperature, tip tyRRO$EREFSRENEES T@RE:I?ATEEQ@PE?{ZA?RBN'SW- Regar dl ess of
the size or capability of the soldering iron, existing soldering iron 20

ti ps are gener &hisy application i iseck | GendinuationriniPartt Wwhed].S.THatdnt r dippliaation st s of a
heating e I 8N e, fil Il which is

t hen covered zzsé%et? ér?aﬁ%guyg%n%bgt i"v\f}%ﬂﬁégllsltﬁ% bgéu‘{eﬂtr&ﬁﬁe%f?vbm?%a?heat ed
by t he apphicatzAppbicatioi No. 604149,4146, filadAugnst 118et@99ng el enent. Dependi ng on the

application, the tip size ca .ﬁﬁh‘ﬁv ower source may also vary,
ranging from 2.4 volt batterFgﬁ“\ejﬂ?r\é)\[4 @Wn alternating current 25

conventional oWhd presenRegaiititnasRtedfto torleOsIRdricud dEvibes, tldge §debificAly, to

el ectricit$/ to the he tl(@% elenent is typically controlled by a switch in
the el ect FPIESINEAsORS gRct SOlASHA HEP U8 t he heating el ement. The switch is often

a manyal switch |ocated ogAtREROUND oFamee AivEREIGE! dering iron. An
alternate soldering iron tip includes a solid tip of a thermally conductive

30 material, uBumpRy induptesapnd {1 somei hobhrists.ell ipyctessany g mizntallyemaBuch
cartri dge ey Py YR Eaeylor B SR el tab HrdBenst HBBE) B o05°h -
nunber of mgkehick pennegtians, avvida vatiety ofisoldening irppekave beandedeloped) fornsain
e DR i Sof' fticHReRS, ARgRE A Teball Br PriflRA S WiblasT LGS k2! Out! ot
15 telecommunications industry, and use in the manufacture and repair of heavy industrial
electrical and electromechanical equipment. Existing soldering irons vary by power
source, application, performance, shape, size, temperature, tip type, heat source, price,
and portability.
Regardless of the size or capability of the soldering iron, existing soldering iron
20 tips are generally categorized into two main types. The first consists of a heating element
surrounded by a non-conductive film material, which is then covered by a thermally
conductive metallic shell. The tip is heated by the application of electricity to the heating
element. Depending on the application, the tip size can vary widely. The power source
may also vary, ranging from 2.4 volt batteries through a 220 volt alternating current
25  conventional outlet. Regardless of the power source, the flow of electricity to the heating
element is typically controlled by a switch in the electrical circuit leading to the heating
element. The switch is often a manual switch located on the outer case of the soldering
iron.
An alternate soldering iron tip includes a solid tip of a thermally conductive

30 material, usually a metal, which is heated by burning butane. Such soldering irons are

typically portable, and the butane is supplied from a cartridge within the tool.
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restrictive in use. Regardless of the tip type, the time generally required
to reach soldering tenperatures initially ranges from 10 (g @Sﬁﬁg)nds. | f
the soldering iron has 5 not conpletely cool ed down betwee

subsequent w8958y Not require as nmuch startup tine, b%T SEI/&E%S” not
I mediate. Simlarly, the time required for desired cooling can

substantial, posing the danger of buns to the operator and his or her
surroundings after the tool has been renoved fromthe work surface and

before the toolA hafibe: @0 brBlemshurist Reth TR QurreiBiyBds df BRIARY irBRC OSBRdsRpder ed to
t he connection, damaging the, 10 connection as the tip 1is renoved and

requi ri ng o {hat mysk Be jpfugged, inte iPrignesytignal slecyrispli evtiet dacky wpkilitveansl are t he
mobi |ty irsstidive Whtdle S OREARING dfrtﬂg'stlp Qn&@ttﬁﬁle fsg@n&al% &fgh&ﬂ?& r&idh! ets.,

but at the cost of further problens. ane i ron e operator to
st ore and spiderngtemperaiirestinijialy samaofr@ngaso &0 gecdndsa olf theesddie:mgtlm hast her

defi ci enci red cord] ess. sol dering irons
can 15gt ngS ?:3 é/l %ﬂgﬁ%‘&}éﬂl %/o%zg&%geg’ng%% |s§h§s/quée%¥\%? eesI 1 Hgé regmé% & 3}1’81!’ only
capabl e ofstaggpitime] attare spidiveex 1rnmb<patb Snmldnlg tha migre xeaf;ulwhdult debfre?éootingts. 1 n

der t that th t L0 adequat e th tt
be. <ol derBube Spana poangRErEhst of Bt ki Pofeoasel i b FUORINR dod w 1 h

a small | aﬁa thd it&) de€ BeedreinbecdsRbEl ahd W@rld é’l@ﬁcé gnd bdfend tRatd] thﬁgecadlda and
connection. |n these devices, the 20 || is controlled by the same switch

that cont FYMESTRE. rngfal &S caY ¢ Yerame sof n’-‘1dh3£" HBht GoRBectien.e #@mgm% the

di sadygnt @@heOion iR tﬁ%ﬂ&ﬁ@v’e& aﬁchl%qﬁﬂﬁ?fdrﬂh@’reﬁé?r use the light w thout
heating the tip of dering iron. This requires the operator to carry

a separate fl aEﬁBﬁlwfdlﬁs h?eldelfmg Bons I\ﬂ#Oé\rce@e mobility issiasarith solderiggiironsindi ngs
Wi t hout 59&&1?%%&‘3? %Bn\}gﬁf?éd Pgutlégé B &E theBRQY Gf ﬁﬁﬁu'e{j?x[obi]e?ns'. " BlEndGndr ! marily

used for ectric conduct1ve connections Tn various forns of
el ect r i cakeqgairel thel opetatoo o sto@qmd pnwnam a/ighly ﬂahmablasgpemd dnnadfresblve thol der ed
connectlontmaece le%g ; lylgterrgne whr her ick.not t he
connect i of A SelSIRRGEY BPRE §OR%5 rr ’éftl'f 8”’% WYERH e, JoL5ring 108% 63kt i ve.
Ther efior etypidallg eakp enlgt1Qs somfeotios par fudl ¢hafde anll@rd olP RAEId SequidalehD t est

el ectrical contlnuﬁ{1 bet %n aIB two other points in the circuit, nust
carry a sB‘b‘ﬁ‘?’é’t"H’“&’é‘ abay IoE"Afts- Thus, a need exists for a sol dering

iron that can megterUid ﬁ@&c%'thé’@)ﬂ&at@ﬂ isCHBIY to ad@qﬂht@lyzﬁeﬂ tBé"f‘oﬁt' t%kbeOf
burning the operator and/or his or her surroundings. ldeally, the
soldered, existing electric soldering irons are sometimes prov1ded with a small lamp
disposed on the soldering iron to illuminate the tip and connection. In these devices, the
20 light is controlled by the same switch that controls the flow of electricity to the heating
element. A disadvantage of this system is the inability to use the light without heating the
tip of the soldering iron. This requires the operator to carry a separate flashlight if he or
she wishes to illuminate the surroundings without soldering or heating.
As noted above, soldering irons are primarily used for making electrically
25 conductive connections in various forms of electrical and electronic equipment. A visual
inspection of the soldered connection may not always accurately determine whether or
not the connection has been formed correctly and is now electrically conductive.
Therefore, those operators who wish to test their connection, or to test electrical
continuity between any two other points in the circuit, must carry a separate continuity
30 tester.
Thus, a need exists for a soldering iron that can heat up and cool down quickly,
minimizing the risk of burning the operator and/or his or her surroundings. Ideally, the
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-2 1 4 JUN 2006 WD 03/051568 PCT/ USCL/ 48265 sol dering iron would be
portable and could be used to forma | arge nunber of copHe?gNom at high
power output w thout having to be recharged. There is a rther ged for a

portabl e s@odghsle i ron which can also be used as a fl ashldrgfih @6/ or a
continuity tester, reducing the nunber of tools to be carried by the

operator to the site of the work. 5 SUMMARY OF THE | NVENTI ON General |l y
descri bed, the present invention provides a soldering iron, with a

graphi t e tsbidetiapyiitog twonldSkpaomdbte laad wealdt batused ao o4 il6@é | Baniteplagt ed from
one another. The ai"hi%ahal ves are.each electrically connected to the

opposi te SPHEEUS PRWETLqURYE WIROW having fn berechagged. TBens irafupder #edt he ti p

are appl i €6t 4 Portdbleec2dring Gidh WhiGOEMUAd MEudERT8 ol Bishligh? aS¥6a RSntrfifty maL er i al
to be soldered, an electrical circuit between the tip halves and

el ect ri caltespmieducing the sumber phtepls &9 beicarrgdebyrihe oresaterfto theesitejofthereorkonst r uct ed
frommterial - having hi ghseiveiiRYeak THESINVENTION and | ow thermal
c

conductivity. Therefore, the tip can reach operating tenperatures quickly.
When the tip i Scresatby depcribesinthe presentninvention previdest a isoklering fironj twithsa br oken
and the ti Ival: Gl | ectri.city 1s on able to
fl ow when gﬁﬁgﬁ% \% h%{"é‘gg‘é’g E#ﬁé{a}%ﬂ%l?ﬁ tz}ilf?teggeregé ;rﬂ?ycés %F dc%?%é’@f eaa?tk%/{o

separ at e Jhe tip halives are gashretitrichlly tdubected ©, the bigpositd ddusiofign ieleoticalifayebe used

wi t hout waiting,for .t i heat. The tip also.reduces the risk of

bur ni ng f?fgceOpg{hﬁ? 89&2??51'/‘%?% ﬁ\esnpo?’re FBP lqglltPI’aBLﬁ]]ed:Ff’?ﬁﬁy FeRAyglY mateHdlat s up
and cqol s sethvay fheifiktkival to Fier dollReedDaf  eldchital CRcUiBbRWEA] R fiihARLEand he ri sk
of the tip, becom ng stuck in the joint. 20 The tip nmaterial also permts

hi gher pofiEFriERiPERFLSOFRE s imlsted nBg-habies oE 1y tigses canatancteddrempiatenisbl der i ng
i rons andppgs MtRcaBRYisti Ry Und bR theAtD chitluktiifia! Bherefbft %C@%Qﬁ{'ce with

;
further aspects of the present invention, in one énmbodi ment , e sol dering
i ron al sorsagltloperating, tampgretureli aweldrd When e tipde renpovietl | foomh the gointhehe i p and
connecti o : L. 1 {.r 0l . rate switch and permts the
tool to bgeﬁtgghgc{rglg%bhirﬁ%ﬁn%?@ﬁ%teep%lp rlaf}g%ogs'surroundi ngs w t hout
actuallyy havi nBedagseheledtri¢ityeist orjy ablei & fewewben dfe twoepicoaseoft thentipareri t s t he

oper 2 o 8RS ST e RS RERRFRRE e lhcge "
may be used without waiting for the tip to heat. The tip also reduces the risk of burning
the operator and/or his or her surroundings because it heats up and cools down quickly.
Furthermore, the tip material eliminates the risk of the tip becoming stuck in the joint.
20  The tip material also permits higher power outputs than other known battery-operated
portable soldering irons and permits over 300 joints for each full charge.

In accordance with further aspects of the present invention, in one embodiment,
the soldering iron also includes a light disposed on the case to illuminate the tip and
connection. The light is controlled by a separate switch and permits the tool to be used to

25  illuminate the operator's surroundings without actually having to heat the tip. This aspect
of the invention permits the operator to avoid the necessity of carrying a separate light
source when working or intending to work in areas without sufficient lighting.

In accordance with other aspects of the invention, another embodiment is
provided in which the tool also includes an electrical lead connected in series with the

30 lamp, the power source, and a continuity testing probe. This aspect of the invention
permits the soldering iron to test circuit continuity by applying the lead and the probe
directly to a newly soldered connection, or to another part of the circuit to be tested. This
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In accordance with other aspects of the invention, another enbodi nent is
provided in which the tool also includes an electrical |ead connected in
series with the 30 |anmp, the power source, and a continuiltly JUNs2808g pr obe.

Thi s aspeciyohoiilg i nvention pernmts the soldering iron | rcuit
continuity by applying the lead and the probe directly EPgTégﬁltéﬁ?&f sol dered

connection, or to another part of the circuit to be tested. This -3 1 4 JUN
2006 WO 03/ 051568 PCT/ US01/ 48265 aspect of the invention permts the

oper at or tagpeav of tHle iVRntiRCRERItS the @pera@dF tyAvdeH e HERALIH ST caﬁmg abdrie t €ST T
to performthis function, BRI EF DESCRI PTI ON OF THE W NGS™ The f or egoi ng

aspect s afBRtRMHY tester forerigrm digfiRetioddvant ages of this invention will 5

become nore readily apppRetbeICRPTION CRTRERSELAWENESt t er understood by
reference to the follow ng detailed description, en taken in conjunction

wi th the acconphsiaregpingcaspestsragd mapyief tieratterda@adFantages ofithisshesngibn edll vi ew of
one enodi g&]@& | Ay f ' Q cewth the present

[ nvenr? on;b 1 eﬂﬂ%ﬁ%&ﬁ%ﬂy%@ﬁ ﬂgE‘i r gr?? IEheel Sg}\}/lg?) ?%dﬁp %P%P%&%%O%e%ﬁgﬁr%ﬁtt&of a

sol der i ngthei follbwingedktailed dascriptios nelenviakdn inheonjunes@nvith e aédodipanythd>URE 3 i s
a side el vgvtion Ef the soldering tip illustrated in FIGURE 2; FIGURE 4 is
an end vi 0785t W€ deri ng tip shown in FIGURE 2; and FIGURE 5 is a

ci rcuit di agr aRIGURE WS€anélevatibh @icondramk BRBbdigknt oG deReding kon RERA LED
DESCRI PTI ON OF THE PREFERRED EVBODI MENT Referring to FIGURE 1, one

enbodi menfcogfdaRce Bithythe Preset iysrtiany i ron formed in  accordance with the

presemy invent FIGURS 2 %R0t eldvBticHOViEwoF B drhiya xhed'tt) Bgéygﬁéir@. RBrrfled a1 t ached
ody

- t 1
to a body 3, an electric light 4 disposed on the to |fﬂlum nate the
tip 2 andinaseordencaavithigheRresentinrenionss (not shown), a switch 5 di sposed on

and a cont i nui { oy age i Rea B hE gy uB i Bgell (RES. P TP
power neans 8 FICARE4 GdREnd yiew of theosobledng p shownhie FEGUREZ; amic| udes an
el ongate subst ﬁ@d}ﬁi g ¥ at clilrl?:Hilt ﬁfagr%”f%re lrlse%ith the embodiment of FIGURE 1.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIGURE 1, one embodiment of a cordless soldering iron formed in
accordance with the present invention is shown. The soldering iron 1 includes a tip 2
attached to a body 3, an electric light 4 disposed on the body 3 to illuminate the tip 2 and
surrounding work surfaces (not shown), a switch 5 disposed on the body 3 to control the

20  electric light 4, a continuity testing lead 6 and a continuity testing probe 7 disposed on
body 3, and an electrical power means 8 (see FIGURE 5).

In more detail, the body 3 includes an elongate substantially tubular member of
rigid heat resistant material, such as plastic or other materials known to those skilled in
the art. The body is a unitary structure, assembled in parts, and configured to hold the

25  sub-components described below. Those skilled in the art will recognize that the
configuration of the body can vary widely for use in different applications.

Referring to FIGURES 2, 3 and 4, the tip 2 includes two electrodes 9 and 10,
el'ectrically isolated from one another by an insulator 11 disposed therebetween. In the
case of the embodiment illustrated in FIGURES 2, 3, and 4, the electrodes 9 and 10 are

30 cross-sectionally shaped as half cylinders. In the longitudinal direction, each electrode is
conically tapered along its distal third at an angle A and is further truncated at the distal
tip by an angle B, thereby forming a flat, angled surface for application to the joint to be
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rigid heat resistant material, such as plastic or other materials known to
those skilled in the art. The body is a unitary structuqe gﬁiZﬁ@hFd I n
parts, and configured to hold the 25 sub-conponents descri&e . Those
skill ed inyblhygosisds Wi || recognize that the configuratiopcpfushiig.d0dy can
vary widely for use in different applications. Referring to FIGJRES 2, 3
and 4, the tip 2 includes two electrodes 9 and 10, electrically isolated
fromone another by an insulator 11 di sposed therebetween. In the case of
t he enbodissiaertd.i Thdse bkiBedia thoarFwiBlieEdgniZe thht thRRthe4nd e 8 BE Lipesleas9 and 10
are 30 cross-s ﬁtionally,Phaﬁed as half cylinders. In the |ongitudinal

di rect i onYaR¥Fufielsfruss pesitterent spldptingApplicaligntar ed al ong its distal third at

an angl e A andThs eldefrbi3N hhidiNOhUprterdblie fSinfldabs gridRitlY B AAUS) B.

thereby formng a flat, angled surface for application to the joint to be
-4 1 4 JUNPTIYDIBE \appbite. OBarssempigTiatiery slesgodss contkinéngegtaptiltapmich skbattessd i n t he

an wilk r @Hﬁi; k ' a f ertli al vary w dely
for usge iﬁlg | T i?’g{rﬁﬁgof?’dggr@ﬁgegda)g% |u§§t$gan .Dﬁlﬁeﬂer{tée}gf?a gtags dglnglolo are
pr ef elr abl %N%maaufa«l:tﬁreg rbaaﬂvémaiy Battery Gamgany dinc., elmelaxhd;h Ohgp, ga‘zqqhbtri&ed For
exanpl e, battery.electrodes. containi r i te ch a atter 5

el ect rode%ccgé)t?l?alf\! rrleeSHE %‘r@?ﬁ %fgf) g%sdﬁyﬁl{%%ﬁg%ﬁ?ygﬁgwe%w ?_taﬁt“éart?flaé%'lhf“er y Model
No. 1209, aremenf-ecriducthd eetrically, and whit Haee YovoRizRAA1 condutGvity, Beas@hpnrd, Ohi o,

have provi ded . accepfable results. The el ectrodes may alternatively be
formed fr&HMERHEY Orngé‘?ﬁ"i afle %Pf‘é’t‘cal a?sgt%'@h?tc%rfm;@mevels shadd be@alleast and

whi chihav g 50 WidrBRSHIR kmC @14 Gréfdiably, ovfePB,O@(Xﬂﬂ&bfbhng%ﬁmWifé%Q'ihe?&Lli con. The
electrical resistivity of the tlg materials should be at least 10 1,500

M cr o- ChnSaadhCtiyiy Sh@ll%b%k@rthm 10 BYE/fhr-g-Fomdns preferabhyminghe rangehéfl letotlfe t her nal
conduct i vy o d I 3 o i O IS e Ly in the
range of %,T?{)h? 0 B%ﬁrﬁ;? ?apbllg&ﬂﬂp})g)rﬁ %T%g%%bhecgl?%ﬁ ¢ or'flaéli?%c{e%'{%g%ltay, t he

el ect r odetempemture of rapprokinsately 608Fp aevithinup efewf seapmispandratebiys @0SHdWatt hi N a

few secon r. 1. | § t eratuyres jn,excess of. apout

1, OOOF. F%?'Pﬁ%ﬁ%osrlg ,r&?eﬁszo%bég't fr’goéjgﬁ'rrgl"g}h Preplglgfegafgg‘?efni%mﬁé’éefgrﬁp i ci ent
conpr E5si v aufficiesmtn sbinpresdivee ragd htehsilep etrenigth ttd epediniaC thie0 @RStrédes b be

manuf actured to tol erances of | ess than about . .rigidly held in place
byt e bolgpuscRur it gfRRER Side oLy el Bb db ples biths hos
mechani cadndfapphidd 18-theléhnkdtidn 36188!5dldered without mechanical failure. The tip should

have a density in the range of 1.5 to 1.75 g/cc and a minimum flexural strength of 1,500

psi.

20 In one embodiment, the insulator 11 is formed of mica. The insulator 11 may
alternatively be formed of a solid dielectric material that is able to withstand temperatures
in excess of about 1,000°F without changing state.

The tip2 is attached in any conventional manner, preferably in detachable
manner, to the body 3. Those skilled in the art will recognize that the means of attaching

25 and detaching the tip to the body can vary widely for use in different soldering
applications. Making the tip detachable also permits the use of different tips for different
applications with the same tool. When secured, the electrodes 9 and 10 are separately
electrically connected to the positive and negative terminals of an electrical power
means 8 in a conventional manner. A variety of electrical power means 8 can be used,

30  including rechargeable or non-rechargeable batteries, or low voltage provided from line
voltage through a transformer. Electrical power means in FIGURE 1 are a pair of nickel
cadmium batteries encased within the body 3 to provide a nominal voltage of 2.4 volts
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have a density in the range of 1.5 to 1.75 g/cc and a m ni mum fl exural
strength of 1,500 psi. 20 In one enbodi ment, the insul at OéO'N iZ@ i‘ormed of
mca. The insulator I 1 nay alternatively be fornmed of a] Nj 9 | ectric
material tWhelbsbssdabl € to withstand tenperatures in excepgrRbo@Rout 1, 000F
wi t hout changing state. The tip 2 is attached in any conventional manner,
preferably in detachable manner, to the body 3. Those skilled in the art
will recognize that the neans of attaching 25 and detaching the tip-to the

body can wad J00s7lemilliirop howre Electsbdes @ andit0 san Ostionally BoplkétGadllydssated/Bki ng
the tip dgrtac'g?ble..al SO permt bthe use of . different tips for different
appl i cati &9% WGF EiFCtringl POWREMEYS P bY WidHCh gk otherdmeans fordntermynting dhe Bowiafl 10 are

separ at el glectak@Ein'dnGidctricar@rugct ed to the positive and negative termnals
of an electrical power neans 8 in a conventional manner. A variety of

el ectrical powdhenbathelestrodss Gnnd JOetr apptied tranelptitcally chedugtivg presepyi-
non- r S¢NAGGRARIE MALHA! LRk o Yialeh URLEBATIRLR Y AL Bbinl BIE podiBld 20

e
through a transformer. ectrical power nmeans in area pair of
ni ckel  ctetmingimolbzgleatuidad pomer aneads i thrdught electtndd P, 3hrbuglptteyieltetrizaliyoni nal

't . -5 1 4 .03/,051568 PCT/ USOL/48265 .and
700- 780 %E‘ﬁ%?‘é‘#\éoﬁg Semi-copduchye ﬁgaéeégg Q%\r%%b B g]&f ibSFbePlg‘leﬂe %HP%%Hapi cally

i sol at ed eleetante il B ané bauk to itieateg it ermied 0§ eBcthiyal powvel nedhs@r THelfRyw sEans for

interrupting.the flow of .electrici in an electrical cjrcuit. \Wen both
el ect rode%legnﬁﬁdcaféesaqleémﬁﬁeﬁlgi a0g 1040 Saa%até? éc‘?’PP‘EﬁtPTe;Pf@gﬂ‘HLﬁ?Pva%f PrAleeni - 5

condueg i v@ithitLfewatecosdss MlicWinS MedB6L to ARer8fRE bk uS& inCthé Gathd miafindr WY et ed
fromthe positive termnpal of electrical power neans 8, through el ectrode

9, t hrougtPrpRtioplselderipgires, Avenndguret e anpasiis previdrge pltuaatinarienl t o
whi ch t heeduialdaasr RBGR BRP3d Qs bARGH I theejo‘?xg(ttB_CI}%:so#t%réaUdfsnaag#aitfoﬂalt he

negative termnal of electrical power neans I I'ow o ectricity
causes el pepsrtydefshe prefrared gnatesiah fa tthet electrotlesnis dhat it vannas foeerinaausolded@iFtoor

greater Lt NLR. o] L1 ow tool to thereafter be used in
t he sarreltgrg nﬁel{r] wg}slgabfeﬁlgo‘?lsgg'n%er? a es‘%\g}c? gorqi é\fg&‘f" rag)ﬁ?m:&% v%agﬁf 1Ot 1 he
appar & usappticatiod exf leat, dliet appaemtus gn berremoted fopi thelekzotrically ediduétivdSor- 50

watts of s%ga?}coéﬁc&pee&a{)eirigﬁ irgtgrru%%ng ?leedﬁg\gddf e'?\erétrﬁ:?tg.i t{V%Qr? Ithc electricity is
interrupted, the electrodes cool to a temperature safe for contact with human skin or

clothing within a few seconds.
The apparatus optionally includes a conventional electric light 4, for example, an

20  incandescent light bulb or light emitting diode. As shown on FIGURE 1, the light 4 is
positioned on the body 3 so that the light emitted will illuminate the tip 2 and the
surrounding work area during use. As shown on FIGURE 5, the light 4 is conventionally
electrically connected to the electrical power means 8 and controlled by the switch 5.
When switch 5 is closed, the circuit is completed from one terminal of the electrical

25 power means 8, through the switch 5, through the electric light4, and back to the
opposite terminal of electrical power means 8, illuminating the electric light 4 without
applying electricity to the tip2. Because electric light 4 may be switched on without
heating the tip 2, the light may be used to illuminate the surroundings of the operator
without risk of accidentally burning the operator or nearby combustible materials.

30 As shown in FIGURE 1, the apparatus may further optionally be provided with a
continuity testing assembly having a continuity testing lead 6 and a continuity testing
probe 7. The lead 6 further includes a wire 12, for example, a 26 gauge wire, extending
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property of the preferred material for the electrodes is that it cannot
becone soldered to the joint while being used. Wen the pqugNomsﬂef t he
apparatus wants to cease the 15 application of heat, the apparatus can be
removed fr@goshas& ectrically conductive or sem -conduct ial,
interrupting the flow of electricity. Wien the electrici %w@gw#%{serrupt ed,
the el ectrodes cool to a tenperature safe for contact with human skin or
clothing within a few seconds. The apparatus optionally includes a
convent i offiain Bk ®6dy 3 Gt brieDi aftd withran @Xipatok €lip 29 attfed NGANIRGE M of hght bul b
or light emtting diode. As shown 9n FIGJRE 1, the light 4 is positioned
on the bod§red2sdhefoptinuity testigs probry/ 113 & grefe)similar to thase peedtin gonveptionahnd t he
surroundi B@ctiRAlKiedt” Efuifidnt, Nfdr UeSnpléSa %h&‘f‘,’nri%& Ellegﬂ'faﬁlylsc ddi&ive! Sale? 1S
conventi onal Iya/ el ectrically connected to the electri ca? power neans 8 and

cont r ol | eshapgd probes i wilhbe readijjhanparppt tocthose skdlles) ipsthel artithas thé cantingity s
conpl eted, f.: } . I i 2 reans. 8, t.hrough the
SW t chBS, te{s{x}r?g{)ﬂggﬁ%ﬁ%ﬁ@ﬂeﬁg# rt‘l%gmé ?g’ﬁtg ch"? tbgn%egc% E?‘S'V\(ﬁ cg%%gﬁﬁ(()ns“lhfc % er i nal
of el ect r meteriabwithout departing3from|thesspinitaandnigtentien of the tinventidn. gAk sdow irhout
appl yi ng iChty to the tip, 2. . Because electric |light 4 may be swtched
on v t hou (GHRE 57 s bt fesihk sega o i ERHEEMG amerteiroudl Hestifd paver ¢ ne
sur roundi n@ans® vik Bpatherreadiog throvigh e dledtriclighd . aﬁshﬂ»@@v@d dovinbBidorige t he

As shown in FIGURE 1, the

oper at or or n.ear%, contb stible naterj a}J s, 30 n.

appar at us°RRey!te Grpinalo &B‘E PEEMent Retstingde FIFYRE 2. the diptis ponnested inst i ng
assenphy §as Bothe poWaE mBatisBY A pathR0Gs prodfded i palfel %ﬂﬁtthélﬁ%t ht fight4'9 probe
7. The lead 6 further includes a wire 12, for exanple, a 26 gauge wre,

ext endi ngandgthg switgh f applacegyin ggies 3longdhepath 20.5The Agddsis icomnectetido edy 3 at

one end gh b bt cfeddioh b9 #cHled Bét-\avger%tgle 31%5@43 g}'ﬁds h h el“hg ia?sten%tlbgei? (ase%f the

wre 12. e continuity testing pro I's a probe simlar hoSe used in
convent i otoatiest atceitthyi affiking edligateqelip i@ rto ,onf cideeofathp |circuia te bentestedr amgii d,

el ectricallvw.copductive needl e- .shape robe.. | i 11. be readily apparent
Co°those SRR obeE G iy 0L e Rt 6ot geaaerdh

cont i mﬂi tgledtﬁaauh liy mgntﬁmmbg cﬁﬁ?ht fll fﬂﬁwrmdn e deeyrical pOWdri hicahé 8,ftﬁﬂiﬁ§hlﬂ{ei ve
materi a i t hout. departi.n romthe spirit and intention of the invention.
ho. Shown TP e taough e <onbru: o5 Redtd Gqbrout T pisvi keing et y
connect edthidugh Re RofGhdityCRbtingOMBbe 7, and back to electrical power means 8, thus

completing the circuit and illuminating electric light 4. The illumination of the light 4

quickly demonstrates the continuity of the tested circuit. This embodiment is particularly
20  useful for cordless soldering irons, since the operator can test the soldered joint without
having to obtain or carry a separate tool.
As shown in FIGURE 1, end caps 14 and 15 are available to protect the tip 2 and
continuity testing lead 6 from damage. The end caps are removably fixed to the body 2
by conventional means, for example, a friction fit, a clamp, threaded surfaces, etc.
25 While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.



means 8 via a path extending through the electric light 4. The probe 7 is
connected to the opposite term nal of the power neans 8. Referring to
FIGURE 5, the tip is connected in 10 series to the power ngandUR.2086path 20
is provided in parallel with the tip. The light 4 and the switch 5 are
pl aced in series along the path 20. The lead 6 is connected to the path 20
at connec{:}e/gﬁvI 2 | ocated between the light 4 and switch 5. The assenbly is
used to ircuit by affixing alligator clip 13 to one side of the
circuit to be tested and touching the probe 7 to the opposite side of the
circuit. If t circuit being tested is 15 electrically continuous, current
will flow fron deFEoafimeEnts Pf:‘aig InXERReR nehictsancexclpfyRigpeTyipe Privleatis clatmadi ght 4,
t hr ough thedemed astuildws: t esting | ead 6, through the circuit being tested,
through the continuity testing probe 7, and back to electrical power neans
8, thus <conpleting the circuit and illumnating electric light 4. The
i I1umination of theakdi@ting fool, qbingdiding: demonstrates the continuity of the
tested circuit. This enbodinent 1s particularly 20 useful for cordl ess
sol dering i rorf'stfa“%ri"ﬁ‘?fé’"lv DEPEHREROWEEN test the sol dered joi nt wit hout
having to obt aitRaiiy devitd ledtieBP@dhacRdROkicalho BRBWRery for loddRE sdideifzd Caps
14 and 15 are.available to protect the tip 2 and continuity testing |lead 6
from dane@B*4M& end caps are renpvably fixed to the body 2 by
conventional nERAGsletDelyvaRRled clearifdliyes iheBatlery; an® Cl anp, t hreaded
surfaces, etc. 25 ile ‘é{]ﬁe referred enbodi pent of the invention has been
i |lustrated afd™iGLWrpraBling a yser iqdjspongect the hearpng deviee 4nd dhe light fremythechanges can
be nmade thaggrgi n Wi t hout departing fromthe spirit and scope of the
invention. 1 4 JUN 2006 CLAIMS: The enbodi nents of the invention in which
an exclusive property or privilege is claimed are defined as follows: 1. A
sol dering tool2, conpip skdhbly for Badlieiny irb®povitka@MiydinREc@icaGbweGdanpOVer ; a
heating device selectively connected electrically to the battery for
provi di n§®SB1 ¥ i ng connections; a light selectively connected
el ectrically two élbrob@t éach HavirpWlecticaMedigtiit 6F 1,500aRtioThnRcH SLEredtét, di SCONNect
the hear Itlﬂe %grlld%gtiv?'tg (iiesg tqgn Lrl e 9:51 t(]; {(? EJF EI}EJ?-.ft-degree. F., flexural strength of at least

about 1,500 psi, and a density of about 1.5 to 1.75 g/cc, each electrically isolated from one

another by an insulator disposed between them, each of which the electrodes are configured to be

separately electrically connected to the positive and negative terminals of the electrical power

means.

3. The tip assembly of Claim 2, wherein the electrodes each have electrical

resistivity of over 3,000 micro-Ohm cm.

4. The tip assembly of Claim 2 or 3, wherein the electrodes each have thermal
conductivity of 1 to 10 BTU/hr-ft-.degree.F.

5. In a soldering iron powered by an electrical power means, the improvement
comprising:

a soldering tip comprising two electrodes, each having electrical resistivity of 1,500
micro-Ohm cm or greater, thermal conductivity less than or equal to 0 BTU/hr-ft-.degree.F.,
flexural strength of at least about 1,500 psi, and a density of about 1.5 to 1.75 g/cc, each
electrically isolated from one another by an insulator disposed between them, each of which the
electrodes are separately electrically connected to the positive and negative terminals of the

electrical power means.



battery. 2. Atip assenbly for a soldering iron powered by an el ectri cal
power nmeans conprising: two el ectrodes, each having electrical resistivity
of 1,500 micro-Chmcmor greater, thermal conductivity less/UM3Bifor equal
to 10 BTU hr-.ft-degree. F., flexural strength of at |east about 1,500
psi, and a density of about 1.5 to 1.75 g/cc, each electrically i sol at ed
from one another an i nsul ator di sposed between them each of which the

el ectrodes are® conf ruperpversens af Clamhayeeintheplegtiodesearh Bave elgefEeal ed to t he

positive rEscivigghbiey 8 0bEmiEidOha cAf the el ectrical power neans. 3. The tip
assenbly of Claim2, wherein the el ectrodes each have el ectri cal

resistivity of over 3,000 mcro-Chmcm 4. The tip assenbly of Claim2 or

3, wherein they.el ecticafgfvandof @Yih § HEY, MhbreinGRWtEbd ehoh Hale therdhfal 10
BTU hr-ft- In a sol der| ng iron powered by an electrical power

means, th"é’ng‘ffg?’@(/%fﬂéﬂthEH%lﬂl 458585:F-a sol dering tip conprising two
el ectrodes, each having electrical resistivity of 1,500 mcro-Chmcm or
greater, t her nal conductjvity less than or equal to O BTU hr-ft-.degree.F.

flexural stremyth ot S%{@eqnéa&&araélﬁcfewprislwmsacheéﬁma body apd a1 gJeciicabpgyigr 1. 5

to 1.75 Ohéus, weefeth th@dqeﬁhgidga{elcwnlp&@é By 6l byl RREmBRRY REfwdWecABdes NSl at or
di sposed between them each of which the electrodes are separately

el ectri ceﬂaF}}/hacYB‘ﬁﬁ?E‘Péﬂ restiyifeetd o micre-Chmerhergarater shererhrondicy vif lesshe

el ect ri cahan®\6gual EIBMETU/MSt- e bR Ofibkubhl steBthiof R IQNEFBI 1,500 p&il AidR 5, Wherein
the el ectyodes _each have electrical resistivity of over 3,000 m cro-Om

cm 7. THEMSE akpuhbAto bfd @Cai*}ﬂ‘ slegfricadly isphtaddtom ueanetherdy 2pinselaieach have

thermal  di9BsdGbiwééd tiefeadh dfavhid tRRTdRbAds are SHREIAS eletridally RomREEEH thI
apparatus conprising a tip attached to a body and an el ectrical power

means, wHEFBYGAT(RES W‘b‘ef”%‘mflf ofi bt §feqtrinatpqvsr @F%eansyieth? Y SRORRFISEH |
conpr i secdidigattddubghitially QEE8: merRE Bf M YiclAhe flr&Gdidnk frdlerifiesi stivity of 1,500
m cro-Chmcm or greater, thermal conductivity |ess

9. The apparatus of Claim 8, wherein the electrodes each have electrical resistivity

of over 3,000 micro-Ohm cm.

10. The apparatus of Claim 8 or 9, wherein the electrodes each have thermal
conductivity of 1 to 10 BTU/hr-ft-.degree.F.

11. An electronic apparatus, comprising:

an electrical power source; and

a heating device electrically connected to the electrical power source such that current
may be transmitted through a portion thereof, the heating device having electrical resistivity of
1,500 micro-Ohm-cm or greater, flexural strength of at least about 1,500 psi, and a density of
about 1.5 to 1.75 g/cc.

12 The apparatus of Claim 11, wherein the heating device is a soldering iron tip.

13. The apparatus of Claim 12, wherein the soldering iron tip includes first and

second electrodes.

14. The apparatus of Claim 11, wherein the electrical power source includes at least

one battery.



than or equal to 10 BTU hr-ft-.degree.F., flexural strength of at |east
about 1,500 psi, and a density of about 1.5 to 1.75 g/cc, each
electrically isolated fromone another by an insulator dijspoffg ZWG ween
them each of which the electrodes are separately electrically conhected to
the positive and negative termnals of the electrical power neans, and the
body conprises an el ongated substantially tubular nenber of any rigid

heat - r esi st ant 1at efheAppargtus qff{daigpliafusthercomprisings badg congtrasted of athiat

el ectr odegsigastndisade el ectrical resistivity of over 3,000 mcro-Chmcm

10. The apparatus of Claim8 or 9, wherein the el ectrodes each have thernal
conductivity of Ito 10 BTU hr-ft-.degree.F. 11. An el ectronic apparatus,
conprising: ars el estpbitdbd IRAVRE afRAhBSonPRng heating device electrically
connected to the electrical power source such that current nay be
transmtted th*’r'Eﬂ&‘th a portion thereof, the heating device having el ectrical
resi stivity OfanelockRM povef RorRTeiic®lissEliRaL ith thé B&&%@Ele&ﬁéa@?&&& sfagl | east
about 1,500 psj, and a densjty of about 1.5 to 1.75 g/cc. 12 The apparatus
of O ai m fAurcsiRepdipgpPasiive packiersftye trawinels; 3d a sol dering iron tip. 13. The
appar atus of Q hfingl@vichh86@itdd WilEths BddISihi H&atih%@é%iée'c@nde&@& tdd&sSpdsiivsbr and
second el ectrodes. 14. The apparatus of Claim1l, wherein the electrical
power souPEEtYHEMmipaswhereip 8‘55?*“‘“6 Aevigsdt samptiucted ofia mepriglbagng glectiesd  appar at us

of O ai m Iekistilityl $tNS00 GRFOhT-A8 0PerORAGY NP lfegth 8t MastabBR Al500 p§Snghant
material. 16 A portable el ectronic apparatus, conprising: a body; an

el ect ri cadesBnelabeytdrHgd-'3¢(fte associated with the body, the el ectrical
power storage source including positive and negative termnals; and a
heating device _associated with the body, the heating device connected to
the positive drs nelaePRAEANSEE frlaim| 16, wisesinihp bedyds srasirycieg ofjabeas eesisignt
construct gfdteghl. @ material having electrical resistivity of 1,500

m cro-Chmcmor greater, flexural strength of at |east about 1,500 psi, and
a

18. The apparatus of Claim 16, wherein the electrical power storage source includes

at least one battery.
19. An apparatus comprising electrical transmission structure and at least one heating
device electrically connected to the electrical transmission structure, the heating device having
an electrical resistivity of 1,500 micro-Ohm-cm or greater, flexural strength of at least about

1,500 psi, and a density of about 1.5 to 1.75 g/cc.

20. The apparatus of Claims 11, 16 or 19, wherein the heating device has a thermal

conductivity of less than or equal to 10 BTU/hr-ft-.degree.F.

21. The apparatus of Claims 11, 16, 19 or 20, wherein the heating device has an

electrical resistivity of over 3,000 micro-Ohm-cm.
22. The apparatus of Claims 11, 16 or 19, wherein the apparatus is a soldering iron.

23. The apparatus of Claim 11, 16 or 19, wherein the heating device includes

graphite.
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density of about 1.5 to 1.75 g/cm 17. The apparatus of O aim 16, wherein
the body is constructed of a heat resistant material. 18. The apparatus of
Claim 16, wherein the electrical power storage source includep JUN 2008ast
one battery. 19. An apparatus conprising electrical transm ssion structure
and at | east one heating device electrically connected to the electrical
transm ssion structure, the heating device having an electrical
resistivity of24, 508n gleetraniciraviteaneprisige emelestrical pesyen seuircesorpledjinisleotricalt | east
about 1, Qggnﬂﬁfcatlcﬁqga@eﬂ%é 'ht':zﬁﬁngtie\ﬁ&owherénﬁl h@an]n Zl§v18;1 d‘ﬁg an Ariddn e
apparatus of Cains 11, wher ei n evi ce %as a thermal
conduct i viTgsjstigity vfels%OOtnﬁfém th @qaagreqter, ﬂ@ustmrqngthfof at lgpegqbeet IF5004i, arflrae

appar at us gfsitFopitiht L4t I gdd or 20, wherein the heating device has an
electrical reSistivity of over 3,000 mcro-Chmcm 22. The apparatus of
Clainms 11, 16 or 19, wherein the apparatus is a soldering iron. 23. The
apparatus of Gsi m L i es
graphite. 1 4 J%N 2%%663 lejfﬁm% %chltgg\?rﬁ{)nﬁ?@ v{ﬁ'@%ﬁ&?@ﬁég%&?‘& ﬁ% ZJatﬁ&-hnﬁgct rical
power soucerdugtiity|less thap oxgaaglite 1@ BT U/he-finfiegredat i on to at | east one heating
device, wherein the heating device has an electrical resistivity of 1,500
mcro-Chmcmor greater, flexural strength of at |east about 1,500 psi, and
a density of ¥boutThe elcireniqcirsit gf Gleim 2Eor 25hwhestin the heating devieedws an of O ai m
24, wher elegcthgﬁrgggammoq&\@@gn{;@§ Chnl-Ggr mal  conductivity less than or
equal to 10 BTU hr-ft-.degree.F. 26. The electronic circuit of Caim24 or
25, wherein the heating device has an electrical resistivity of over 3,000
mcro-Chmem 27. TR RbeGhHd &f&h@o@lﬁ%éﬁ whEref éﬂc&%al F&Ju  iffides at

el ectrical power source includes at |east one batter he el ectronic
circuit ofeagioas WP wherein the heating device incl udes gr aphite.

28. The electronic circuit of Claim 24, wherein the heating device includes graphite.
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