WO 03/ 051568 PCT/ USO01/ 48265 CORDLESS SOLDERI NG | RON CROSS- REFERENCES TO
RELATED APPLI CATI ONS This application is a Continuation-in-Part of U S

Pat ent Apwbiccasisesd 5 No. 09/ 726,546, filed August 18, 200¢;y/usoi/edrecl ai ns
the benefit of U S. Provisional Patent Application No. 60/149, 416, filed
August 18, 1999. FIELD OF THE | NVENTI ON The present invention relates to
cordless electrical devices, nore specifically, to soldering irons and
soldering iron tips. 10 BACKGRDINESSFOLBERINGHRDMON | n many i ndustries and
for sone hobbyists, it is necessary to manually make electrically
conductive connections between various electrical conponents. In order to
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sol débi ngelecommaumcaions 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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typically portable, and the butane is supplied froma cartridge within the
tool. -1 WD 03/051568 PCT/ US01/ 48265 A nunber of problens exist with the
current twpas/iosfsesol dering irons. Sol dering irons that nuecThsophsagged into
a conventional electrical outlet lack nobility and are restrictive in use.
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out put i IFu'irthemlicﬁa,geneQil ab@mha)l5b&5mwakdlderedi ntoomtercohﬁec@l@ayrcaniagal tﬂlfbe
oper at or is able to adeq uatel view the joint to be soldered, exi sting
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on the sol deri [ t :
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is the inabili to use the |ight \Mthg}gi)l atln t he of t esolderlng
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not ed above, soldering irons are primarily used for making electrically 25
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equi pnent.. A vi sua i ns i,on he _sol dered connecti on may not al ways
accur atelpﬁwﬁﬁ?‘étpﬁlﬁéhwgg%%grab(?}n P%%%W #H% connection has been forned

correctly and 1h Sré@Woedn8trer theedheYopePRASKUBL A€ 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 connecﬁon. 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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Therefore, those operators who wish to test their connection, or to test
electrical continuity between any two other points in the circuit, nust
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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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connection. The light is controlled by a separate switch and permts the
tool to be used to 25 illum nate the operator's surroundi ngs w thout
actual | y wewsfgiss® heat the tip. This aspect of the invemrcirarsopes2aits the
operator to avoid the necessity of carrying a separate |light source when
working or intending to work in areas w thout sufficient lighting. In
accordance with other aspects of the invention, another enbodi nent is
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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

-4-



20 electric light 4, a continuity testing lead 6 and a continuity testing
probe 7 disposed on body 3, and an el ectrical power neans 8 (see FI GURE
5). In nowe odesess , the body 3 includes an el ongat e subst aatritol/ys2eaibul ar
menber of rigid heat resistant material, such as plastic or other
materials known to those skilled in the art. The body is a unitary
structure, assenbled in parts, and configured to hold the 25 sub-conponents
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thermal conductivity, for exarrg germani umor silicon. The electrical
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and is pg&fxﬁérétﬁ}e% 1{?%%%%?%@1 t%g FN Y Brm o tileCel %J?x%d&'ﬁ% réi@r'&g ctivity
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10 BIU has fSkaﬁCleMp&DnmeESi&@pdlﬂdcatnSdﬂ sttengtleabr perntiy, the heleetkc&tesruﬁdae
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conpressi ve d tensile strength to permt the electrodes to
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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manuf actured to tol erances of less than about 1 mm rigidly held in place
by the body 3 and applied to the connection to be sol dered w thout
mechani cawofoajosiss®e. The tip should have a density in thePcargpel/ef26l.5 to
1.75 g/cc and a mninum flexural strength of 1,500 psi. 20 In one

enbodi nent, the insulator 11 is formed of mca. The insulator 11 may
alternatively be forned of a solid dielectric material that is able to
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The flow of” electricity causes electrodes 9 and 10 to heat to a
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o Sl ek T 0B SRR G0 o
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 tip2 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 tip 2. 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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equi val ent of about 25 - 50 watts of heat to the joint to be soldered. An
additional property of the preferred material for the electrodes is that
it cannotwbaswossesol dered to the joint while being used. Pdfrarsot/2édper at or
of the apparatus wants to cease the 15 application of heat, the apparatus
can be renmoved fromthe electrically conductive or sem -conductive
material, interrupting the flow of electricity. Wien the electricity is
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through the switch 5, through the electric light 4, and back to the

opposi t e HEPREva the rortinudty testia leps\feis alecanienlls, conheated teathe stpctrivel powert ri ¢
light 4 wthoyt. a ing.el ectricii . th i p.2. Because el ectri,c |ight
2 oy be Mgy Biviae Bt Ao b AR Geb s 4 o oo R BSE RH HBea Uo
i1l um nafoﬁpésﬁlﬁ tettihglwTdhdgewaT méadne 8o Raf@tiag to MGURELS, thestip Bfcoagedtéteint al |y
burni ng the operator or nearby conbustible materials. 30 As shown in Fl GURE

1, t A8 appragsdodhe payer peansd: B pathoifalsiniovided oparaldd) with thedip. cbaa lightid y

testing . [ ont J. AL t] e . I, i

{2t ng ESIELIEY LROMRAORLA Link B8 4202 AT AR 0
gauge W Ipath Zxitendhdugion 28 M@ ddIeBbnGRe REHYAUBMIWVIRRGD The moerhbly ibashd 3 at
one end and with a alt] i gat o[_ clip.13 attache% g% the distal end of the
wire 12. toriest cgavit Ry #ifixmgsalligpion¢lgh B o joge $1dg; o thessirguitato b teskdsadused i n
convent i : i cal i : s exanpl : i 0§ €,

el ectri cg@%blnggdggﬁ%ﬁég t#élé%%g@%iﬁ%%ﬁ fptrh g(b%ér.celiﬁt q\?\ntﬁ Cﬁceayg%al Fltélgtgip%ar ent

t 0 t H6se ekkiridabyl comtintioes,autrenthai] fitve foontheniedtsicdh ppest inegnd & abiroagld the

continuity festi pr ob an be. for . of a | ectrically. conductiye
materi al & frﬁoﬁglﬁgleﬁg’ipflgké’ef F‘Bﬁﬂ“’r‘ﬁ?éqgsg‘i"gilfé‘géd&f‘?ﬂgén%f é’t‘fcé‘lt (iieH’é‘ feigent i on.
As shown thﬂugf't@%ﬁn@muiﬁyh RsGRD hdBé 1 YarldeBidkn e leRREHAI ippwel §fddnk 8althis
connected to the electrical power
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 termnal of the power neans 8. Referring to

FI GURE 5,wbDhg/o5isps i s connected in 10 series to the power meansoB48245 path 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 connection 22 |ocated between the |ight 4 and switch 5. The assenbly is
used to test Theremhodirbgntsdf itheiimentibh igahah al éxplubBetppomeny @i mbvilege ihe
circuit ti).be te(sqt?d, nd. touching the probe 7 to the opposite side of the
circuit. cfEmedacdefiped 25 BUPWY tested is 15 electrical Iy continuous, current
will flowfromthe electrical power neans 8, through the electric light 4,

through the canti ny tiy abkRsblybr h@8Richng h@ﬁ%‘d%reﬁ}@ 41l d16dtidal PBWROmEESE €d,
through the continuity testing probe 7, and back to electrical power means
8, thus cewppb@ging the circuit and illumnating electric light 4. The

illum nation t li.ght 4 Ui ck nstrates.the continuty of the
tested circui '?‘PIOT%?%UO&%%OW%@%F lnﬁsé%%ltg{g “f‘]g{ﬁsg{‘ {t,y 96 1L]goeof HPCIP%%‘BO?% ¥ss

sol der i ngréate®NsachstlBCEicilhie isopgdarrom th@narofisdr Byhen SuliBsredispeedtbethvediout
having to obtain or carry a separate tool. As shown in FIGURE 1, end caps
14 and 1them.caghaf whishsaid slgsiredesare eqpdiguresl to bgseparatelytelestiically cenndctag | ead 6

from da . I i t ody 2 by
convent inﬁg’le pﬁ@‘?ﬁ g Qﬁ'? ggé&gxg{ﬁpﬁp{éﬁfggo‘f??ﬁég elfcltt)ﬁr(lc(‘:‘;ij P %‘?eralgegalng' np, threaded
surfaces, etc. 25 Wiile the preferred enbodi nent of the invention has been

illustrated add dddertippedembly ofi Claihd, aplpreanithd eldctrdet edelt haws thehaniges can
be made therei.n without departin the spirit and scope of the
i nvent i ofRONAUFLVEY dese dRarseie }%égléﬁg)gﬁﬁt' eF1’=h§‘”%ﬁ‘%"ﬂosél‘ie 1 Yrleash@bplvent i on

i n whi chapo glalgéwgn%gq,@%&x1g,rtog(-j5\/é/k@ge is clainmed are defined as
follows: 1. tip assenbly for a soldering iron powered by an el ectrical

power means conprising: two el ectrodes, each having electrical resistivity
of 1,500 m cr@- Chmldmtar assgmblatadr Clagach véiesein rthe alektyodes ach bave thermalhe

anot her b n..i nsu 0 I-SH0 between them each of which said
el ect rodcgémgq’:g“%ﬂ# F&J{Oeglrﬁgm%gd%epar ately electrically connected to the
positive and negative termnals of said electrical power neans.

4. The tip assembly of Claim 1, wherein the electrodes each have electrical

resistivity of over 3,000 micro-Ohm cm.

5. The tip assembly of Claim 4, wherein the electrodes each have thermal
conductivity less than or equal to 10 BTU/hr-ft-°F, flexural strength of at least about
1,500 psi, and a density of about 1.5 to 1.75 g/cc.

6. The tip assembly of Claim 5, wherein the electrodes each have thermal
conductivity of 1 to 10 BTU/hr-ft-°F.

7. 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, each electrically isolated from one another by an
insulator disposed between them, each of which said electrodes are separately electrically

connected to the positive and negative terminals of said electrical power means.



2. The tip assenbly of Claim1, wherein the el ectrodes each have thernal
conductivity less than or equal to 10 BTU hr-ft-F., flexural strength of at
| east abowD 0305669 psi, and a density of about 1.5 to 1. 7PCg/us01/48265 The tip
assenbly of Claim2, wherein the el ectrodes each have thermal conductivity
of 1 to 10 BTU hr-ft-F. 4. The tip assenbly of Caim1, wherein the

el ectrodes each have electrical resistivity of over 3,000 micro-Chmcm 5.
The tip assenBly ofTheltgi assdémblyhefr €larmth evlerein ttho diestredes feablahevd Hermal

conductivity l.ess.th or equal T -ft-F, flexur strength of at
onot * abstnductivig des3 BT 1 LBt by st et Wolkrie 11 5
assenbl y 15f00@slafid 2 del¥i§ #labodt NS ©l1eTs g/edes each have thermal conductivity
of 1 to 10 BTUWhr-ft-F. 7. In a soldering iron powered by an electrical

power neans, the inprovenent conEri_ sing: a soldering tip conprising two
el ectrodes, edeh haviertp assembly efatlapd, syheyginhe electrodsg Faph dave themmalm or

greater, cg@&ggiﬁ%“&% bafh,i/}%%_\ﬁ[ed fromone another by an insulator

di sposed em eac ich said el ectrodes are separately

el ectrically connected to the positive and negative termnals of said

el ectrical powér nHAngip asSeri¥dy @B/M&ih5BIWREENURO klet836& eaBh hditeelettpicalssenbl y
of Claim?7, wherein the el ectrodes each have thermal conductivity |ess than
or equal r?séftli’ﬁyB?'@Y‘F{@:qqo-lpl.c,ro'p al strength of at |east about 1,500
psi, and a density of about 1.5 to 1.75 g/cc. 9. The tip assenbly of Caim

8, wherein the)el eqieagessGasl) oravgint 16 WhéreinC@®PAUCHbYdst dacRhade iR
BTU hr-ft-F. 10. The tip asseibly of Caim?7, wherein the el ectrodes each

have el econdustivity dessitban oi equabfto dOeBTH/@T0 i Bexowabintnength oflat 1T4se abpyt

nbl Caiml j lectrod h h th I
gziguct?/\}'r%[()gHsglgé%?ﬁsw\{\%re&ghﬁﬁﬁgtetfllﬁ%% ﬁ?-fe;a?F, ?Ygxurglr msatrength of at

| east about 1,500 psi, and a density of about 1.5 to 1.75 g/cc.
12.  The tip assembly of Claim 11, wherein the electrodes each have thermal

conductivity of 1 to 10 BTU/hr-ft-°F.

13. A soldering apparatus comprising a tip attached to a body and an electrical
power means, wherein said tip is rigidly held in place by said body and is comprised of
two electrodes, each having electrical resistivity of 1,500 micro-Ohm cm or greater, each
electrically isolated from one another by an insulator disposed between them, each of
which said electrodes are separately electrically connected to the positive and negative
terminals of said electrical power means, and said body comprises an elongated

substantially tubular member of any rigid heat-resistant material.

14. The tip assembly of Claim 13, wherein the electrodes each have thermal
conductivity less than or equal to 10 BTU/hr-ft-°F., flexural strength of at least about
1,500 psi, and a density of about 1.5 to 1.75 g/cc.

15.  The tip assembly of Claim 14, wherein the electrodes each have thermal

conductivity of 1 to 10 BTU/hr-ft-°F.

16.  The tip assembly of Claim 13, wherein the electrodes each have electrical

resistivity of over 3,000 micro-Ohm cm.



12. The tip assenbly of Caim1ll, wherein the el ectrodes each have thernal
conductivity of 1 to 10 BTU hr-ft-F. 13. A soldering apparatus conprising a
tip attacweds3tsisas body and an electrical power neans, wheCaiusosas2stip is
rigidly held in place by said body and is conprised of two el ectrodes,
each having electrical resistivity of 1,500 mcro-Chmcmor greater, each
electrically isolated from one anot her by an i nsul ator di sposed between
them each of 17wh| Cl}’hestm assehBlytafaclesn %,ewha‘pmrﬁb@llqctreﬂa;céarchma{/é yhegmanect ed

to the p03| ive atlve ter aj.d el ectrl power neans, and
sai d bodyo» ?’l% %Ssal L Pp YA 49 1 g@@rﬁ ]§r h?‘“ﬁ*ﬂbﬁﬁ‘le% n%fn"HelFa%fab&HS/ rigid

heat - r esiiSfoandsi, ARY grdbgglt olf@bod[heS ol P7aseenbly of Caim 13, wherein the

el ectrodes each have th erna conductivity less than or equal to 10

BTU hr-ft-F., flexural strength of at |east about 1,500 psi, and a density
of about 1.5 ti§. 1. Mhedipcassembly of{lam p7 awbenninl tye@lec@bdnsma&h hav greginal t he

el ectrodes h..ha gpductivity of 1 to 10 BTU hr-ft-F. 16. The
tip asseﬁ%ﬁ“ﬁ“ g?’ ‘b"}ém i}ghmfil ﬁ t he el ectrodes each have el ectri cal
resistivity of over 3,000 mcro-Chmcm -9 WO 03/051568 PCT/ US01/ 48265 17.
The tip assenbly of Claim 16, wherein the el ectrodes each have thernal
conductivity less than or equal to 10 BTU hr-ft-F, flexural strength of at
| east about 1,500 psi, and a density of about 1.5 to 1.75 g/cc. 18. The
tip assenbly of Claim17, wherein the el ectrodes each have thernal
conductivity of 1 to 10 BTU hr-ft-F. -10

-10-



