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In many industries and for some hobbyists, it is necessary to manually make

electrically conductive connections between various electrical components. In order to
make such connections, a wide variety of soldering irons have been developed, for use in
a variety of applications, ranging from repair of printed circuit boards, use in the
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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In order to ensure that the operator is able to adequately view the joint to be
soldered, existing electric soldering irons are sometimes provided with a small lamp
disposed on the soldering iron to illuminate the tip and connccﬁon. 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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Regardl ess of the size or capability of the soldering iron, existing
soldering iron 20 tips are generally categorized into tY\@ Hgﬂn%qﬂgpes. The
first consists of a heating elenment surrounded by a non*co ctive film
mat eri al, woiogksisés t hen covered by a thermally conducti wprhiRbflshésC shell.
The tip is heated by the application of electricity to the heating

el enent. Depending on the application, the tip size can vary wdely. The
power source nmay also vary, ranging from2.4 volt batteries through a 220
vol t al t ersoiitiimg idr weultl &5 poabkenhd anald beltdsed .to Hogar 4111886 mimbehefpower

source, the flow of electricity to the heatin el enent i.s typically
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burni ng butane. Such sol degUAIMARGNOFAN ‘yfﬁj’ y portable, and the
butane is supplied froma cartrﬁé%g V\git]ﬁ_lrll\it eﬁ?jg}ol. -1 1 4 JUN 2006 WO
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has 5 not ‘¥8fpI &R ;’0%&#"@8 Ogg\ﬁﬁ{l%@?\ﬁgﬁlﬁdﬁé&&‘&{%@}jﬁ ucsematelyl not
requine asudiugshthe thatedidl o thendldeRdd] adldfeckidal kirflet bétweBO Rt € haived bad | Y, the
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buns to t RECHEPIWER soyrrg ihfampisted, cFhechatyes of e figsre eomstiictadfzom sgteriahs been
removed f pavhd hghWickical rebiega 1861 Bl R6ndu@ityD a‘fhé}&e}e?@he tilf%i her mor e,
metal tips may becone sol dered to the connection, "damagi ng the

connect i offagls operating fempsrafuseroqeieklsn dWhewy ther fimgs fremaved rireme gbé jointExthest i ng
cordl ess i g e oohi | i iSssues with soldering irons
connect edatg%tgg%ﬁgg%wgﬂ%r& %ﬁﬂb%ﬁ%bqgﬁlgpﬁék%%okbst of further problens.

But ané5i rons Bexguser dedthi@tyojseordy ablet ® fibwr ehanthenmionpiaces of theglip wref | anmabl e
gas and dqec qt recsol che tge ot herWIqu{i Ci enci e%glrl]tgt ed ahpve., Existing

bat t er y- pOREF e CEPATESs " STRAET Ry 5 iSTHEH TRPSFIoRs: s SHRIEJH™, 125
connect i omay peusddukithoahaaigrg fordhatitodivhy TiRRRLI® @luds tevik fiburnppwer

output in_ the rangg of .abotljt 15-25 watts. In order tdo ensure that the
oper at or 1§ oRERer epd/ariis, on her syrrovndines fhecaus 1t hegty up and eQqlyidgvayquigkly st i ng

el ectri c p@tidfhér8Othk tipnhateria? ehMiRids TRSrisl OVihel @i} Bebdhing sBI¥Rih thedjdh. di sposed
on the soldering iron to illumnate the tip and connection. In these

devi c&b, Thretiponatarighalsp pewmitst higher aawey outpels dhaneotheri knewnt batterycapatated] s t he
flow of eﬁcﬁ‘&%fe'sﬁfd@:ﬁfné RodsAfid P&'ﬂﬁtk B8er 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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el ement. A disadvantage of this systemis the inability to use the |ight

w thout heating the tip of the soldering iron. This requires the operator
to carry a separate flashlight if he or she wishes to il llupriJudk @00he
surroundi ngg pdoifgut sol dering or heating. As noted abovq,CTﬁghg&?&'Sng irons
are primarily used for making electrically 25 conductive connectirons in
various forns of electrical and electronic equipnment. A visual inspection
of the sol dered connection nay not always accurately determ ne whether or

not the caspecsf @8 ileftideRinftoheRgerak fcﬁ&Johd/thé'ﬁgceisﬁtyWaﬁ%liﬁg?ars.bﬁz@étley .
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circuit, nust carry a sSgREEHESERMBTION AY THE ﬁsﬁan Thus, a need exists
for a soldering iron that can heat up and cog? ownbcswi ckly, mnimzing
the risk of bulh¢ fgegoing asprstsaand manyi @f the attenslantradwantages of thimidventien wiltleal | v,

the -2 1 FM““ 0 48 S i i Lon uld be
portabl e gﬁc couﬁ%qgae&ﬂgsag? efngtje?gg nﬂfé ggfn gr gée‘{ nrlleuﬁ%ef %%gs?%og%e@hr%\é@%t hi gh
power out ghet followingudetdited i despriptiomewhenctkengimdconfinetien ivdthahé ucdohpanyiged for a
portabl e ol deri nﬁ iron which can al so be used as a flashlight and/or a
cont i nui t YRS B Yaduci ng the nunber of tools to be carried by the
operator to thBIGURE 16§ arf élevateii kiewbofS/MBYdifdent ol doMVENT I-oNrdeRg sl | Y
described, th resent invention provides a soldering iron, with a

graphite P?“que‘?ﬁ%‘ﬁ’éha\ﬁ@reé%é‘?vﬁf‘@“hal ves that are electrically isolated from
one amet her.  FIGURE D {48 2I¥aorPAEN of beCihibddfthdny &g@&lﬁ&h%q?t Rrth .
opposite sides of an electrical power source. \Wen bot | ves of the tip
are appl i Bxaceerdance ayithdhe presgnt ipvensigBiuct i ve material, 10 such as the materi al
to be sol der edpiARE : | ' | : . ' and

el ectrical povxglr sou!r;g%@%&%ﬁ%&éﬁ%s%éwggp\l}ga@&%t%a ﬁ]@%h@%re constructed
from materi al FIGAIRIng isranghd gienadf thecsalderieg tip stiowint iy FEGURE @partdher nal

conductivity. re, .the tip can reach operatin tures quickly.
Wien the tip iﬂsilaﬁ}elﬁ'r‘b\g))ésc?cf"f%l d‘taﬁ'gnﬁ I i, W tgee'gg‘@aé??qtggkmiit i s broken
and the tip nat DETAILADIDESCRIPTION OF ITHIBPREEERRED E8MBODIMENTS only able to
fl ow when t he piec he ti re electrjically connected, no
separate swit eFré‘?’gé‘hgfq[_i%E F?Het??gt?"ﬁﬁ‘i‘%‘,t °_f R&oKistetierpe; irgnformed inbe used
Wi t hout Wecbidagkel With tHaGprédeRt fnPerti®Atis swh. t T &1&Rink SAMACHCRBE 4 'tiE'ﬁ of
burning the operator_and/or his or her surroundings because it heats up
and cool satiaehid tgaibefy §. an eiggtricighhh disposerh en thepbodn 8 &0 illimiedte thetint2eandt he ri sk
of the tigQBRRAR WErSduGkes (b showiOh Bhitcr2PailitRed | | ermits
hi gher power .oq{ﬂputrs than_sc()t her kr%’own %}ff(gg -%%%l?%tte 8§%g¢fatﬁ%gth§ol dering
i r ons2incelentnieright 49 e cwontBudty jtesting deafl Grandecéontinbity htinggarobe 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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I n accordance with further aspects of the present invention, in one

enbodi nent, the soldering iron also includes a |ight di ﬁpﬁ)sm uéﬂhe case
toillumnate the tip and connection. The light is contrlofl &)ﬂ
separat e swlgs19¢sd pernits the tool to be used to 25 il bpmiRalsdshe
operator's surroundings wthout actually having to heat the tip. This
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carrying a separate |ight source when working or intending to work in
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and a conti nui Tie tef3trbdd 9PaRPa0 481 SrefesddBE toRfedt ' ti i ts the
sol dering iron teb test circuit cont?rﬁui tgycb?/ gppPgiéﬁJg%?ﬁ’eb{)e%agﬁgé%rthe
probe di Feaining graphite chigryexamplghattarycdastiedasicontaining graphitaotuble ps battety of t he

circuig t Qleﬁ.gmfe§ Sbthed 1':7\:'.%re:¢lzd)ﬂ%I ‘egdgkrzﬁgﬁg\r/&tg?’%%g%g Q%thrg Wﬁgllffés 265

aspect of t I nvention permts t per at necessity of
carryi ng 4209 panufactured by EivenaadyyBattert @empany Jac.f Clewelhdnd, ©hia) hate povid&@Rl EF

DESCRI PTI ON THE NGS. The foregoi aspects . and ny of .the attendant
advant age%ccg?q;lflﬁ iress"#%meﬁ %°ﬁ‘°§is|‘?ay ﬁggxggg%%ﬁg%eq 2’8& ¢t efﬁmﬁ?f § Qf%ed as the
same becoafe sbai-taiducthdaldtrivally, yd melicr iene tow therhileoh@lckioity, Tor S@hpld ed
description, when ta}gen . cqnj un?tion W th the accaonpanyi n% dr awi ngs,
wher ei n: $TEARE™ Of FUCAR. ef%v f‘{‘%‘ﬁ VeSSV obhs tinmateriale showld by ag dadler i ng

i ron {@r Megdoo thicraTHK SRANGR W frételab§ FeLS006 miidhd &M Ry, vHlleH %Bgm%_ s a
front elevation view of one enbodinent of a soldering tip forned in
accor danceondpetiyity seould baslesp thamGRTY Gwrft-1F) andiepreferablyminghejeangd efilatoi IOn of t he

sol der i ngpiiiRy e dpust egl.i IRor% L | VJ f the

sol deri ngB?tlﬂglrs o% q@]}hF@&ﬁEﬁ% an(g?eleis—:fr@j%ﬁg ?lgétgodgir}f]%ui l lj&%aﬁ?é‘m for use
with the tempedtuneof approrin@URE 600°FL SvithifT Al fe WDscOBBISRIaRT Iréhhifd aTsdEdPREFERRED
EMBODI ME Referr.in 0 _Fl ope_.enbodi pent of .a cordl e ol dering
iron for %ﬁnp ’E&?easég Sgc tgtsn%tgab\ig\nﬂifo(f(ﬁ% g‘rlréhsegﬁ? i ﬁg@?ﬁcgg‘?f rpgtegzﬂd\ﬂ%gm e

sol detd nghasr suffitientn cbmgessive tang @nsikt staenigetd to opambiodhe 3lecasdes! ®Ctbei ¢ | i ght
4 di sposed on the body 3 to jllumnate the tjp 2 d suryoundi ng_work

surf aces THBHACHE Dlemness ofdpssahin Sptis Lo ekiehdaay piace by HemensB t he 20
el ectri c drddipplich tod3hd &ibhbdtidh tdy bé S5iddr@DwlteAf nRcRnttaPrafQst Imgfpyshbﬁat ng

[
probe 7 disposed_ on body 3, and an el ectrical power neans (see FI GURE
5). I n notae gdensity in thegangspf 135 torle]Suglessangdrp minsmyatflexurgbssreagthiof|11590t ubul ar
menber of .

psl.

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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rigid heat resistant material, such as plastic or other materials known to
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skill ed inyblagositds Wi | | recognize that the configuratiopcplushiigddody can
vary widely for use in different applications. Referring to FIGURES 2, 3
and 4, the tip 2 includes two electrodes 9 and 10, electrically |solated
from one another by an insulator 11 di sposed therebetween. In the case of
t he errbodlamamo 750 mﬂnmp fours.NElett3deES add 16 carmostiohally beeletiBedllasiise® and 10
are 30 cr ectlon sha eg as half cylinders. In the |ongitudinal

di rection, og’a ﬁelgfté‘e IPB gr means & byja suiiteh, of %‘r‘@?ﬁ“élf‘&ﬁ@teﬁr?@m&lt%q%?wt)ﬁl rd at
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thereby formng a flat, %Eed surface for application to the joint to be
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for use in different soldering applications are
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el ect rodeg‘ﬂ"(gl al nedgﬁ‘%&l C%g vcttal(r&e(ca)ggcf?e(rﬁi Q%u%‘égpa}e \)9 }Bﬂt 1 2RR %B'é\’%hery Model
No. 12009, elewrodt 40 tand batkity thenegatadterBritdl ef yleCeioglPpower mBans S, @mw&ivaaﬂ Ohi o,
have provi,ded cce Zbl e,r suI t% lhe el ectrodes alternatively be

f or rred f r SRTBE We?a“ﬁ%t 10t hgat 40 3 tempsrafyee; ot \Péo‘étl QOO PeEE#E  and

whi chifavgithiavi fehﬁﬁd&&hdsC@lWﬁé th‘élth to ftRéreABP uSed MEhEBAh! MaBtherSis!ld con. The
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manuf actured to, tol eranc ss.th idly held jn place
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1.75 g/cca &}fg mfle ural strength of 1,500 psi. 20In one
enbodi man"'clo 4 éi‘fsﬁf’qu is formed of mica. The insul ator 1 may

alternatively 'Itb% Pﬁérﬂiﬁﬁj optfondilPRbiudesdi &J'n@&{tfohﬂ e”&ﬁrfcr l'lg[?ilt 4tiﬂf’lg>hdnﬁ)l@%e to

w thstand tenperatures 1n exXcess of about 1, hout gi'ng state.
The t1h 2m¢®d%§fédlﬁétjb¢lh Oahghtmv'égtdmﬁnalz‘\mweron GRS hishe light 4dist achabl e

positioned on the body 3 so that the light emitted will illuminate the tip 2 and the

ICI ent

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

-6-



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 Fqnmﬁr;qqg/i dely
for use in different soldering applications. Making the tip detachabl e al so
permts thgowsssi19fs di fferent tips for different appli Caka?ﬂ% 1‘948%& t he sane
tool. Wen secured, the electrodes 9 and 10 are separately e?ec rically
connected to the positive and negative termnals of an electrical power
means 8 in a conventional nmanner. A variety of electrical power neans 8 can
be used, %Qm thelbudy Pgt 6RCndrage adithan atligatdn <hip th afta8abhandaiiabEAEss ther | ow
vol tage provided fromline volt .through a transforner. Electrical power
means in PHEY Fheéoétl’&ll'yéP$lnépf°§g§R%P Probs $inilan to those pseddn eprevestienali t hi n

t he body 3Jletwichll @M &&ii ' Lt i%d4 : z J 006 WO
03/ 051568 el e g@’i%%&%%p?%ﬁgs’o%ﬁ?@i 2%3’ elékitally pohdiodve ddgRODE 15
can opt i ofRAPEd prebee|lewill be sadijy apngreat tdthose ghillachion the edtthatdbed contineity neans 8

by a sw t¢h: fQr. 1 r I e . electricity in an
of ot 1 calrith e384 GHRARRY Mg BioBE o HedHmicl ot Ayt Huicfly Shisty
el ect ri camaterigbwithautideparting femithe Spigioaduiotentien ofitherinventiors uakl shews @ der, an

el ectrica i it is conpleted fromthe pgsitive, termnal .of electrical
power neairvllsé%l?ﬁg hﬁh&fﬁﬂn ul@é'fsﬁl%gag,g 1 ﬁllcﬁtf}g%g't‘f?ém?é’lt@c'f’rﬂ&??tycal(PBWG’EJcti ve or
seni - condne#ris\éeviaapathieatending Whdugh theh@ectidligh®g. T8 ProBPPlid @Anedtél YR

el ectrode 10 and bggtg t he ne ativ§t1e_rm' nal of electrical power neans 8.
The flow BFPOSK] teEp ?tlge POYRE eany & Rt to FIGHRE S, ths tipdssonnscted in

t enpenat usepiedto AbPaiveSRARIs B! AJP&BQ@HS pldvided ] Par@lid] WULSRERP AT he "'ﬁFﬁtQW ng the
tool to thereafter be used in the sane manner as a conventional sol dering

iron. As #whihe§witelyS arnplaged in series 2lopgdhe path 26in Thk tiead Gais icanested te the

equi val en Qheck . { Qi Ql dered. An
addi ti onaﬁg atﬁ)%(r) opert ?/&%? 2% ?1‘%%@2#%? %tggﬁig'%{r i&zglt J‘])’?h(():}rl gt %etg?sg&%%@géxged; s that

it cannot tobtestosiwui Hydaffizig tabligatonelip 33 rto onhiside dfethagirasiedo b¥Westedt el oper at or

of the apparatus wanis,to .cease.fhe 15 plicati of. heat, the par at us
can be re!o Cang ﬁlre O@erl?et‘oefhgc?plp?%%l ¢ %%ﬁlgférﬂ‘\?e Igﬂ‘e ‘E'@H’i?- Eg‘ﬁ&ﬁ%‘fcf&e

ma: er &l : elgdnﬁ?ﬂly wphﬂim?us, (fjc&rrédt mi\lll ﬂf)we&cﬁ? fthiel etédtrycal Mfméa?s 8/ tﬁfotutgh mtet y It ﬁ
interru ..the electr s cool .to a. ature safe for contact wi
urmn skt Sc DEnGh ARG R s tna oS T Jnsresit epterhal |

i ncl udes tﬂr&@ﬁ%ﬁ@t&ﬁﬂﬁﬂiityeﬂeﬁﬁiggpr@bé 7,08d Backl & eR¥@icA! %wefimmea%g 8 Rpandescent
light bulb or light emtti nﬂ 1ode. As shown on Fl XE 1, the i'ight 4 1is
posi t i onetmpetingdhe siaguitzand lluminatingneleqtrig Hghtehyi Thesdllupination (of uhe hightd the tip

2 and { hegi Sy HaHRAIAG %E&tﬁhﬁ%%éf a Uit “ThiShfthe K Ehiiany t e

light 4 is convention _electrica connécted to the electrical power
means2® ausefut Hrtcodl¢se golderinghicons, dince thesoperatpreang et thetsoklered joinb wathoutt he

circuit iﬁv&%@hﬁt&ﬁ%&m%&a&%@ nal of the electrical
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.



25 power neans 8, through the switch 5, through the electric light 4, and
back to the opposite termnal of electrical power nmeans 8, illum nating
the electric light 4 without applying electricity to the }il,pJBN RBgause
electric light 4 may be switched on without heating the tip 2, the light

may be used to illum nate the surroundings of the operator wthout risk of
acci dent aé:‘ Irning the operator or nearby conbustible materials. 30 As
shown in = 1, the apparatus may further optionally be provided with a

continuity testing assenbly having a continuity testing lead 6 and a

continuity tesfin robe é The | ead 6 further includes a wre 12, for
exanpl e, a 26 @&&3@0%%‘? ofthe Eerition i whigh an exclNsiveyRTaPayis) 00 B Gl58%is glaimed

PCT/ 1J SO 1drd 8tabd isrfomavishe body 3 at one end and with an alligator clip 13
attached at the distal end of the wre 12. The continuity testing probe 7
is a probe simlar to those used in conventional electrical test

equi prent, forl. exanpkdderiag $donlcbmprisigt d, el ectrically conductive needl e-
shaped probe. It will be.({,ea%i [’ﬁ%afa\pparent to those skilled in the art that
the conti nuit y* BUERLQrPFRyiqingelectiral ROSEi nuity testing probe can be formed of
any el ectri caldheatagriguicsd selectivelidondcald elbtiBalytio Bie Bakdry e pfovRIMgtshiRerdyi rit and
intention of the invention. As shown in FIGURE 5, the continuity testing

|l ead 6 i SORPEL5 cal Iy connected to the el ectrical power neans 8 via a

pat h ext endi ng light @legdvely@nmicRE kletteicdlly @bithe Battefi@ndr obe 7 is connected to
r nmeans 8. Referring to FIGURE 5, the tip

the opposite ter.g‘ al g@nthe 0 ) %h (

i s connect ed iatWiB" WEFIARUNG B,UsEHR diseRpasct His dearing devicaandghedight omthey i ded i n
paral | el baitdrA the tip. The light 4 and the switch 5 are placed in series
along the path 20. The lead 6 is connected to the path 20 at connection 22
| ocat ed between the light 4 and switch 5. The assenbly is used to test

circuit by aff2xi ng\ @) dsk@ailpfor & bdl@erihgd irb® pengedtyda ebtric®oGbd Bdahi to be
tested and touching the probe 7 to the opposite side of the circuit. If
the circiP™PH¥¥ng tested is 15 electrically continuous, current will flow

fromthe el ectwo eladtrop@yeich FDaniSel&trichlteusighy b1€5008hieOLOHE cth bfftkaté, through

t he conti nui tly tdngti’n | ead 6, thrﬁﬂuﬁﬁg}kp% gi rcuit_being tested, through

t he cont itEPElyoRdugtvity desh thap gr equal g, -sdegres v flexyral hotatdsag 8, thus
c]?rrplhet: gag%m m,ZO@j)sli,QhkL f d@giﬂy d)ﬂabblffilrjabil.ﬂﬁ g,e&,esdtfdl&;dchW%olétﬁd ftb@ ohd Llunri nation
of the Ii ui .demgnstrates t continuity of the tested circuit.

Thi s ean%?téf‘éRY a‘?‘é‘s‘ﬁﬁ?’%/ ‘??ﬁ{églb??ve?bﬁfﬂﬁ of Chéger ?:]%/céré’gesﬂﬂ ‘iﬂ’é&g‘ﬁ‘if PPens,

si nce t heepapeidydl@tricalylcdntsdtedit the poditiheraad négaiivet teimiihdlOstithe dldutichlholver obt ai n or
carry a separate tool. As shown in FIGURE 1, end caps 14 and 15 are

avai | abl &t protect the tip 2 and continuity testing |ead 6 from danage.
The end caps are renovably fixed to the body 2 by conventional neans, for

exanple, a friction fit, a cl . threaded surfaces, etc. 25 Wile the
pref erred errbé'di msﬁ{‘e % dsf%‘éb(fX %h‘ﬂ%ﬁ%ﬁﬁ@ ﬂbeeei‘?f“ qsﬁgcthﬁ‘éi’eeﬂecéf"rfa

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.



described, it will be appreciated that various changes can be nmade therein
w thout departing fromthe spirit and scope of the invention. 1 4 JUN 2006
CLAI MB: The enbodi ments of the invention in which an excliukiJUN 288fperty or
privilege is claimed are defined as follows: 1. A soldering tool,
conprising: a battery for providing electrical power; a heating device
selectively connected electrically to the battery for providing sol dering
connections; a®l i ghfhed@pevemsas Pl Claghperhersin e eleqtiofessasihave clesiecabat t ery; and

a sw tch fegiktivitpabbien8 000 MREJ-Oh@ i sconnect the hearing device and the |ight
fromthe battery. 2. Atip assenbly for a soldering iron powered by an

el ectrical power neans conprising: two el ectrodes, each having electrical

resistivity of7.1, 50ﬁ1eﬂia§§fo@er§3hﬂbﬁ@[hi%5 &' € 3h&kin thd dMREDBs esAHIWCthital Y | €SS
10 BTU hr-.ft-degree. F., flexural strength of at |east

t han or g(%ggl to
about 1, ysdyity of ldo 10 BLHawfydegreedhout 1.5 to 1.75 g/cc, each electrically
i solated fromone another by an insul ator di sposed between them each of

whi ch the el ectrodes are conf iaglgsr ed to be separately electrically
connected to the podflferine apRarats GampYEng lifgtiached tog badyandindecmcakiowsbwer

nmeans. 3. mddAs wheRintESEFR rigidBf hefd idiplicelby thE 86431aRd IsRE8mBHiRA of ARIecREgL have
electrical resistivity of over 3,000 mcro-Chmcm 4. The tip assenbly of

O ai m 2 diRclhavipgelegiinaliresistiviyefly39h sucreQbm e erereateas thermal copduetivity losst y of 1
to 10 BTUhdorblual GEOTBIRI/H-ft-AegredlF Sk SfdnBE of HQEhsPBVR IS5D0RY;, #1d 28! ectri cal
power neaps, the mgroverrent conprising: a soldering tip conprising two
el ect r odENSIYAE pPALYP Iyl B) ¢ pach slectrigally dyojafgd;fipmygne anathey by gp dnselatonm cm or

greater, didpeseaBbtwe Heth leadt dfivhichSle dIHABdRarcRdptRdiel} BlelriBiliyVcbimetid todfar ee. F.
flexural strength of at |east abqut 1,500 psi, and a denSity of about 1.5

to 1.75 dPHlve dapgativg Emipgly e theelectinalpowsr meah a9 gheddy FRIRPMISSS 38n i nsul at or

di sposed dnapmeRdubithtidlly 8@k RfmbePbChy bR hel8GddnPHRGHAr € Separately
el ectrically connected to the positive and negative termnals of the

el ectrical power means. -8 14JUN2006 6. The inprovenent of Claimb5, wherein
the el ectrodes. eaciThBapfaraals@E Clairh 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.



resistivity of over 3,000 mcro-Chmcm 7. The inprovenent of Claimb5 or 6,
wherein the el ectrodes each have thermal conductivity of 1 to 10

BTU hr-ft-.degree.F. 8. A soldering apparatus conprising g4 ;imcif\tzngbched to
a body and an electrical power neans, wherein the tip is rigidly held in
pl ace by the body and is conprised of two el ectrodes, each having
electrical resistivity of 1,500 mcro-Chmcmor greater, thernal
conductivity | Ess Thiarpyptupefifdpim Y. futhesromprising a bogdy gprstrugted offahestur al
strengt h gfistadt nha@sdaf. about 1,500 psi, and a density of about 1.5 to 1.75
g/ cc, each electrically isolated fromone another by an insulator disposed
between them each of which the electrodes are separately electrically
connected to the pPApbidbiI@Ronib egRtkseBrifihpial s of the el ectrical power
means, and the body conprises an elongated substantially tubular nenber of
any rigid heat2$9¥i stant naterial. 9. The apparatus of Claim8, wherein the
el ectrodes eac diruRaIgloREt didrEl solir@S hs3bdiatdd With BE bR Sthe S QR Povier QrofdgEN CM

10. The apparatus _of Claim8 or 9, wherein the el éctrodes each have thernal
conduct i vispyesaipclpdips nesitiig epdpesstive tqalieant,. 11, An el ectroni ¢ appar at us,

conprising:  aiheaifCdelicE Msod2MMBWitISRE bSH; th@ﬂama% BEAkicDheSt8Y oG sRiGL 64 cal |y
connected to the electrical power source such that current may be

transmit t EBAING STYRRlaVisER the heating devdge is eapetrysiediof pgagadlibewngelostiieel el ect ri cal

resi stivi tdsis@bity 13500 midr6 ORI B Br&iter Mk afabltrendth 6K bt 2BoI813Y6 PsiChagt | east
about 1,500 psi, and a density of about 1.5 to 1.75 g/cc. 12 The apparatus

of Claim f?L‘}S“?é\ﬁfeqb@Ftri-Sttﬁé-mé&t“l-ng device is a soldering iron tip. 13. The
apparatus of Claim 12, wherein the soldering iron tip includes first and
second el ectrodes. 14. The apparatus of Claim 11, wherein the electrical
power source ilcl udds aprargtespf Claig g, Wherainsthg body isicopsiRpcied @b a hent regisientappar at us
of C ai m hterihiur t her conprising a body constructed of a heat resistant
material. 16 A portable electronic apparatus, conprising: a body; an

el ectrical power storage source associated with the body, the electrical

power storage 18SOUrThE appacdndf 0hiR 26, Hekeh RO e ABSRPIWS slofif LR Inclild 2
heating devi ce associated wth the body, the heating device connected to

the posit PVeasHeme bptesut j ve terminal, wherein the heating device is
constructed of a material having electrical resistivity of 1,500
mcro-Ohmcmaor. greater, flexural strength of at |east about 1,500 psi, and
a 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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