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2165790 -1- COATED EXOTHERM C CUTTI NG ELECTRODE This invention pertains to
exothernmic cutting el ectrodes or burning bars of the type wherein a mass of
getal is ignited in.the presence of an oxidizing gas (e.g. oxygen) to form
a flame or products of conbustion which can be directed at a S .
shape for cutting or piercing the 5 structural shape. Eﬁﬁgrféﬂ
4.391. 209 and 4.437.649, the specifications of which are incorporat ed
herein by reference. include a discussion of prior-art 10 el ectrodes to
whi ch the present invention pertains. The el ectrodes of the '209 and ' 649
patent contain a nmass of netal in the formof an el ectrode which can be put
into a towch and an arc struck between one end of the el ectrode and a
wor kpl acew¢. Si nul taneousl y an oxi di zi ng gas such as oxygen is conducted down
through a center bore in the el ectrede-so 15 that the mass of netal is
consuned to produce products of combustion or a flame which is the
operative nmeans for performing a cutting or piercing operation. The
pat ented el ectrodes can be used not only to cut structural materials but to
cut through ferrous and non-ferrous netals bel ow water. Both of the
aforenenti oned patents include a listing of 20 prior art devices which
are used above water -and whi c=Xa% BREEES Lede. Be into which there
are a plurality of elongated rods. one of which is usually of a readily
oxi di zabl e nmetal such as alum num or nagnesi um and whi ch can be used with
an oxygen gas to performthe cutting operation. British Patent
1 46 .074. il ustrafftls &?Ye&f’t@niﬂ“?’d‘sniﬂ(Sx%FhEB%?Feﬁ“é#'Ec?%H@dﬁ/ of; byap

her sever darss of i the crype wherdinda mhes bf aiesl ds dgnited in the presence of an

oxidizing gas (e.g. oxygen) to form a flame or products of combustion
_ wh:lch can be directed at a stmctural shape for cutting or piercing the
5 stmctural shape.

U.S. Patents 4.39_1.209 and 4,437,649, the specifications of which
are incorporated herein by reference. include a discussion of prior art
10 electrodes to which the present invention pertains. The electrodes of
the '209 and ’649 patent contain a mass of metal in the form of an
electrode which can be put into a torch and an arc struck between one end
of the electrode and a workpiece. s;mltaneously an oxidizing gas such
. as oxygen is conducted down through a center bore in the electrode so
\,\/ 15 that the mass of metal is consumed to produce products of combustion or a
flame which is the operative means for performing a cutting or piercing
operation. The patented electrodes can be used not only to cut
structural materials but to cut through ferrous and non-ferrous metals
below water. Both of the aforementioned patents include a listing of
20 prior art devices which are used above water and which may take the form
| of a tube into which there are a plurality of elongated rods., one of
which is usually of a readily oxidizable metal such as aluminum or
magnesium. and which can be used with an oxygen gas to perform the
cutting operation.
25 " British Patent 1,469,074 illustrates an attempt to make a coated
electrode by binding together several solid core coated electrodes around
a central fluid bassage formed by. the coating. This type pf electrode
does not permit the user to stop the electrical current once the arc is

initiated.
30
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.7a central fluid passage formed by. the coating. This type of el éctrode does

- not permt the user to stop the electrical current once the arc is :
initiated. 30 The present invention pertains to an exotherm c cutting t
el ectrode or burning bar for use primaril above water and particularly for
I applications such as cutting through structural shapes, rock, 05
c rete, and the |ike. The exothermc eleptiqﬂe according to the invention
is generally of the type having a mass of netal, such as a plurality of

‘elongate rods or wiresphdehigabhy %ﬁgeﬁﬁap&wﬂﬁ dedBss BkolRbRhicM th

a central aperture, and Is 10 provi a coating conprising ap,
oxi di zi ng mat eri utinhg' 618&8kble? i02) DI MR bW IEGr DidE Cpridlpigoat i'ng
is further characterized in that portions of the coating Iongltudlhﬁfly of

the el ectrode ar abdvewitéPaanat partieula¥ly For Mand®adpplicatiéns5
coating is preferably continuous around the circunference of the el ectrode

Lhe present | nventsan can b | oni 160 e uSinD & BOWET Subply To oirike an
arc between tife Sondretes, sandt bthe2Qikeqr kThec exotitemiic keletctrode
presence of oxidizing ,
. according  to the invention is generally of the type
having a mass of metal, such as a plurality of N
elongate rods or wires, helically ﬁound'hirg, or solid i,j
mass of ﬁétal; with é_ceht:#l'aééttu:e,:and-ié
10 prbvided with:a-coating cohprising an-oxidfzing
material, an arc stabilizing matefiél and a binder.
The coating is further characterized in that portions
of'the”cogtihg:iongitudihéiif.of fhe_e;ectrode are
thinner than other poftions of the coating. The
15 coating is preferably continuous ar@udd_the_ 
| ci:cﬁmferehce of:the éléctrodé ih order to facilitate
oxidation of the electrode. ElecﬁgédgéJaéco:ding_ﬁo \;’)
_ thé_ﬁresent'inventicn_can;be~ignited by ﬁsing a power |
| supply to strike an arc between ﬁhe_electfdde and the
20 'ybrkpigce dﬁ a étiike? ih the presehce of oxidizing
gas. After the'reéctioh'is'stgrted.thg 90w¢£"can B
genérally be.turn§d o£f.and the reaction sﬁstained.
With coatings according to the'preSeht_invéﬁtibn
| minimization of problems of stub ouﬁ éommgh with prior
25 art'devicestand'incteaéed cutting'ta;e'are'achievgd;

'Furthéfmbté, safety aspects of the electrode are
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*gas. After the reaction is started the power can generally be turned off
and the reaction sustained. Wth coatings according to the present

Jd nvention mninzation of problens of stub out cormon with prior 25 agt
‘devi ces and incteased-cutting rate are achi eved. Furthernore, safety ‘

aspects of the electrode are , inproved sii the coating tends to
insulate the surface of the el ectrode conpar.| to an unlnsulated el ect r ode.
A number of prefery, bS¢ E e ' the
acconpanyi ng draw ngs, \Aﬁgﬁﬁ I gure :%%ds@e/ﬁoaeér g‘%’eg{l ve Vi ew o?

el ectrode aCCOfm'Eh f?é@eoﬁrEﬁG”blb@ﬂ@Edé“boiiéHHé*éo'éhfhﬁiﬂ§§1568&'°”

view t aken on the Ine 2-2 of Figure 1. Figure 3 Is a cross-sectional
vi ew of \Qp alternaglggtfaﬁgglnent of an el ectrode according to the present
invention. Figure 4 is another enbodi mnent of an electrode 15 according to

the present invention. Xi gishBeP bg @f@@@ﬂyaa(3ﬁ53&fﬁgﬁt§ﬁofﬂtﬁ$ectrOde _
.according to the present invention. An exotherm c el ectrode or burning bar
accord|ng - 05 linvention are shown in the accompanying drawings, in

which:- -

' Figure'I is a perspeotive view of en electrode
according to the present invention.
Ka/ o - Figure 2 is a cross-section view taken_on the
10 1line 2-2 of Figure 1.

Figure 3 is a croseéseotionai view of.an
alternative embodiment.of an electrode accordino to
the present invention. . |

B Figure 4 is another embodiment of an electrode
iS according to the present invention. |

Figure 5 is a further embodinent of en electrode
'acoording to the present invention.

\\vj An exothermic electrode or burning bar according

- to the present invention provides a mass of oxidizable

20 metal that in the presence of an

-
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to the present invention provides a mass of oxidizable 20 netal that in

t'he presence of an oxi di zing gas (e.g. oxygen) and a source of ignition

wi Il produce a flame which can be directed against a workpiece which nmay be ¢
part_of a fixed |and structure or submerged bel ow the surface ‘of a body. of

wat 0 that in the hands of a skilled operatqor a cutting, piercing or

bur g 5 operation can take place. Electrodes-according to the

present invention can be used to burn, cut, or pierce structural nmaterials
such as cast iron, steel, concrete and rock the latter being either
natural or synthetlc W't h prior art exothern1c el ectrodes or burning bars
used above 10 ~water, the cutting rates (amount of cut per gi ven annunt
of el ectrode consuned) has not been high. Furthernore, with prior ag
devices there is a tendency for the electyode to "stub out” when the

el ectrode contacts the workpi ece whereby™tite arc is extinguished and the

el ectrode fuses to the workpiece. Lastly, uncoated exothern1c el ectrodes or

burni ng bars can cause operat or. _shock, if v ent|y’ t ouched when
the el ect rod%’]‘?y‘%rﬂféc{]e § %6"%1'"8 ﬂ@eﬁtsﬂwﬁﬁ f/\éPB dgﬁzr"gﬂ%pw"m t he
present i nvemebrﬁhtbehétfebwnilﬂ19tbﬂe¥t€dntmw’ﬁohmutbeomﬂt ef at fixedi c

el ectrodes OTanbUs”tliuﬂQrbaersWrd%ﬁ BeTBN Q¥E Coupfatel bf eamdyyomafé?a%d Batl NE

e stabi 11 oA gm0 s LiThed BoPater a “Syehlh RiArElraal Buraws Conting |

t oget Her ancoReBaklon cant take (RYace o cE tegtwodesiracaorting Boathe peeseft naventianl used

for these i neinvbeluged o burn 0BG, AbP PrEFte. Mﬁinﬁ%t&hﬁls such as cast A
iron, steel, concrete and rock the latter being e1ther natural or
synthetic. e
Hith prior art exothermic electrodes or burning bars used above
10 wvater, the cutt1ng rates (amount of cut per given amount of electrode

- - consumed) has not been high. Furthermore. with prior art dev1ces there
is a tendency for the electrode to 'stub out®. uhen the. electrode contacts
the workptece uhereby the arc 1s extinguished and the electrode fuses to -

- the workpiece. Lastly, uncoated exothermic electrodes or burning bars

15 can cause operator shock 1f inadvertently touched when the electrode is
connccted to a convent1ona1 welding power supply.

In the present invention 1t has been discovered that conventional
exothermic e1ectrodes or burning bars can be improved significantly by )
coating the electrode with a materiol thot_consists_of an oxidizing \_“ﬂj

20 material, arc stabilizing material, and a suitable binder which holds the
coatidg together and bonds 1t to the electrode surfaces. Examples of
materia) used for these individual functions are iron powder for the
oxidizing material, compounds conteining rare earth elements for the arc
stabilizing material and sodium silicate as the binder. Coatings can

.25 commonly be applied by extrusion but may be applied by other means which
would produce a relatively uniform coating. When electrodes according to
the prior art were coated with such materials such as a flux material
called Polychamfer 100, sold by the Weld Mold Company of Brighton, _
Michigan, 1t was found that the flux acted as an insulator at the tip of

30 the electrode causing the electrode to extinguish when the power is
turned off. 1t has been discovered that in certain applications after
the arc has been struck between the exothermic electrode or burn1ng bar
and the workpiece and ox1d1z1ng gas is introduced into the arc and the
flame 1s produced, the electrical current can be turned off and the

© 35 reaction continued.
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“oxi di zing material, compounds containing rare earth el enents for the arc
stabilizing material and sodiumsilicate as the binder. Coatings can 25
.commonly be applied by extrusion but may be applied by other neans which
~woul d produce a’relatively uniformcoating. Wen el ectrodes according tg
the prior art were coated with,such materials such as a flux materi al k)
cal l ed Pol ychanfer 100, sold by the Wl d M d Conpany of Brighton,

M chigan, it was found that the flux acted as an insulator at the tip ol 30
the el ectrode causing the electrode to extinguish when the power is turned
off. It has been discovered that in certain applications after the arc has
been stymack between the exotherm c el ectrode or burning bar and the

wor kpi ede/ and oxi dizing gas is introduced iznto the arc and the flame is
produced, the electrical current can be turhed off and the 35 reaction
continued. 4 In order to avoid the probl em of extinguishnment of the flam

when the electricgl current i r of f t,he electr cC is
extingui shed. it %35“@553"0*"?@%\{}5? L5oplen; o ‘88?&‘(’8%5"'6?“ '?fgg*? 3&"503’??%g must
be thinner as the electmicalncutrentidg fivoned off-iogkheselectrida arRdiserri ng 5
L o Figures fl %Qgir'%u:léh@m@tﬁ%r&@g &chaﬁw;is& aa:ﬂawfa:t&slben%i ewiﬁ@unded

y a mass of neta i c an,be in the ur,a s or
spring heli caI'f‘? \kﬁlﬁ‘an‘éﬁ’o‘tﬁn |sm 1?[?%’ ?2'%@ g’h@&?"o Q?fg)i nde W%‘lg
pat ent s$ Di spdockiguresuh@andhd theselestrodet 1 includes an inpertube32 susravndeth may
be of the sampyl@inass BfaétiDN4 Witch BAE el 110 Ehel 2osk 6t hhﬁlmﬁﬁyoéf Whied! orl O

1¢._A flux cogl fng,dGel fealRPUbGd S5Gha Shbsr Blle' 7 ob SR 187 208 %na +649

patents. Disposed around the mass of metal 14 is an outer tube 16 which
naybeot'thesmnetal used for the inner tube 12 and the mass of metal

10 14. A flux coating 18 is applied over substantial length of the
electrode 10 except for an end portion 20 so that the electrode portion
20 can be inserted into a torch capable of conducting electrical current
to the electrode from a conventional welding power supply or a fixed
power supply such as a storage battery. The flux c'ogt;lng 18 is made to

3s ~ contain a plurality of flutes 22 which are regular in shape and disposed
throughout the length of the flux coating 18. The flutes 22 can have the -
form of a polygon of reqular cross-section or can simply be grooves (e.q.
V-shaped cross-section) made along the entire length of the flux coating
to present portions of flux coat_ing that are thiner than the surrounding

\\/ 20 portidns of the coating 18. If the flutes or grooves are made with a
' V-shaped cross-section the base of the V can be on the electrode
substrate 16. '

Figure 3 shows an electrode wherein the flutes take the form of
grooves having a cross-section in the shape of a regular polygon.

25 Figures 4 and 5 show coatings wherein the reduced portions .are
effected by providing a coating which itself has a cross-sectional shape
of a regular polygon so that there are thinner portions adjacent the
surface of the underlying cylindrical electrode. The reg_ular polygon can
be a square. a rectangle, hexagon. pentagon, or the like, so long as a

0 portion of the flux coating is thinner than an adjacent portion along the
entire length of the electrode.

Table 1 sets forth a series of tests wherein uncoated electrodes
were run with coated electrodes according to the éresent invention to cut
a 1" piece of mild steel. The amperage applied to each electrode was the
35 same as was the flow rate of oxygen. '
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el ectrode 10 except for an end portion 20 so that the el ectrode portion 20
can be inserted into a torch capable of conducting electrical current to
the el ectrode froma conventional welding power supply or a. fixed power
supply uch as a storage battery. The flux coating 18 is nmade fo 15
cont- plurality of flutes 22 which are regular in shape and di sposed
thro‘uut the length of the flux coating 18. The flutes 22 can have the
formof a polygon of regular cross- t.ion or can sinply be grooves (e.g.
V-shaped cross-section) made along the entire length of the flux coating to
present portions of flux coating that are thiner than the surroundi ng 20
portions of the coating 18. If the flutes or grooves are nade with a -
V-shaped crosspsection the base of whe % can be on the eljegrods subsgrate ’
16. Figure 3 sBowe wam gleeots ede =nher ei N hee N aitved @ sdoe tlwed f or m of grooves
havi ng a cros%sectlon in the shapi iregul ar pol ygon. g
. Figures 4 and show coati-ngs wherg n t reduced portions -are,,effect ed by
provi ding a Coatlﬁ%ﬂhb(bhwldsﬂlai» h a Cr 0ssuwse el wanalwshape of 8a regul ar
pol ygon so that 1B & 3&3ESB@me& portions SHISBS B8R 98 f acemof the
underlying cylindrical. electrode. &he regular polygon can be agsquare a

rectangl e. hexagop...p.a.n M ok i i ke. sSoLang a8 ,a omy aportion of
the flux coatifig 3 xgrf”fhﬁﬁ‘ arfy adj 5cerft ﬁ"t?'o'h“‘ei‘?o Staﬁe Bntire

| ength of the Iegtggcﬁ“ﬁ@ﬁeﬁﬁ gs Fetm @IS Rdsadl (G wherein

uncoat ed el ectrodes were run wth coate# el ectrodes accojdgng to the .
present invention to cut a 1" piece of mld steel. The anperage applied to \J

each el ectrode vvaéég % °‘smgama as Wasctgeguc(’) rate of. oxygen
. . e @ e o 8. o ....o._...o_ :ﬂo
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“[err] In.the foregoing Table 1 it is apparent that when the colums cut
per inch of electrode for the uncoated and coated are conpared and, in
partlcul ar the average of the two, there is approxi mately 64% i nprovenent

“in the utilization of electrode material to effect a given cut. Thus, 5

el ectrodes according to the present invention give the user enornous

. ‘benefit because of inproved productivity resulting fromfewer el ectrode-
changes to conplete the cutti-ng job at hand. Such:tine saving is inportant

i n underwat er applications where the diver/welder Is paid a prem um wage.

I n above water applications the coating tends to insulate 10 t he

surfacemof the el ectrode as opposed to bare el ectrodes. The nost surprising

result QY the inproved coatings was the di-scovery that with el ectrodes

according to the present Invention once theélrc has been used to start
conmbustion the electrical current can be turned off w thout extinguishing

boos! bl Tty o o cdh iMeufotesaibe hle ofs, 18 aenprend haf whih 1R iotrbcens ote.
" This al so was ¢eednckofvelektrde cliorothesuncostedt andccnatpd lages qonparedrdndc ddnor a
body of water. pIPﬁcum wdv&uaé IR OtHe2td, el risohgmhnemqtmdﬁinmeﬂl ng
to the present |in ntl(i I n results fr F%It of OXI zabl e 20
material to t hdPaHe ¥ ?’H&ﬁ%&aﬁrﬂ‘ﬁa‘%‘m’ﬁﬁ& ﬁfg *ti onal
~fuel for she owwmam&mttms!m«prmt inventdon gnvagttmwset Mect rode
is present to Q¥hé¥itl ﬁe@&de%‘ﬂﬁhpt‘&ed@?édﬁ&m& bsiiReng from fewer electrode
p changes to complete the cutting job at hand. Such time saving is
' 1nportant in underwater applications where the diver/welder is paid a
premium wage. In above water applications the coating tends to insulate
10 . the surface of the electrode as opposed to bare electrodes.
The most surprising result of the improved coatings was the
d-:lscovery that with electrodes according to the present invention once-
- the arc has been used to start combustion the electrical current can be
turned off without extinguishing the flame.so that cutting can continue
15  thus eliminating the possibility of electrical shock by inadvertent
contact with the electrode. . This also was observed with electrodes used
to cut below the surface or a body of water.
The improved cutting rate obtained with electrodes according to the
present invention in part results from the addition of oxidizable
\/ 20 material to the arc or flame during the cutting operation. Thus,
additional fuel for the oxygen—enriched atmosphere at the cutting end of
the electrode is present to extend the length of usefulness of the
electrode without physically building a longer electrode. The arc
stabilizers present in the coating minimize the “stub out® occurrence of
25 uncoated electrodes because these materials generally have low ionization
'potentials. This allowsas arc to be maintained at very low voltage
levels and prevent the electrode from sticking to the workpiece.



el ectrode without physically building a |onger’ el ectrode. Thé arc
Sstabilizers present in the coating mnimze the "stub out" occurrence of 25
uncoated el ectrodes because these materials generally have | ow ionization
potenti.als. This allows arc to be maintained at very |ow voltage |evels .and
prev=§3 the electrode fromsticking to_the _workpiece. CLAI M5 1. An
exotﬁgfnic cutting electrode having a mass of netal with a centra

aperture, and being coated with a m xt taining an oxidizing materi al,
an arc 05 stabilizing material and a g&%&@%? wherein said coating is

provided with i3 pl Yl dkyeRbrAeaceattingdkildctirdnidvehdas ess! gps of
2. An el e I C

reduced thi ckness. ctrode as clainmed In alm1 whereln the;-

portions of r'?:fél’cfﬂj &ﬂﬁ%‘@één@f%%ﬁ_@%ﬁﬂef} Ry &ﬁé@t&&&eé-w-iﬁﬁnmss

el ectrode as clained in aim 1l wnerein the portions reduced thic

in the coatingidtaifd WSSt HBNIAG hACokiaITiNRC it iSNAPEn Odr@ general ly
regul ar polygon. .15 4. An electrode as clained in Caim1l wherein the

A el oot T oo L A R e Tar Soed: ) Sats o el b the
coating is a quaeltd ol provided with a plurality of generally
pérallel longitudinal portioné”of reduced thickness.
‘2. An electrode as claimed in c_1§-im 1 wherein the
portions of reduced thickness:are grooves in'ﬁhe ' N\
10 coating, _ B _ o
3. An electrode as claimed in ‘Claim 1 wherein-the
_pqrtions'df feduéed'thi¢kn§ss ih:the coatiﬁg are
-fluﬁes having the cross-seqtional shape of a generally
regular pplygon.. '_ | : R
15 4. An electrode as claimed in Claim 1 wherein the
coating is placed on the eleéfréde in the_shape'of a

regular polygon.

5. An electrode as claimed in any one of the v’

preceding claims_whéfein-the coaﬁing is a conventional

20 welding-flux.

| 6; . An:éiectrodé és claiméd in.ény one of the
preceding claims, wherein the portions of teduCed
thickness exfénd éﬁbsﬁéntially for the.léngth éf the
coating.

25 7. An electrode as claimed in any one of the-

preceding claims, wherein the mass of metal is formed

T



20 welding flux. 6. An el ectrode as clainmed in any one of the preceding
clai.ns, wherein the portions of reduced * thickness extend substanti al
¢f or t he | engt h of the coatlng 25 7. An el ectrode as clained in any
of the preceding clains, mhereln the nass of netal is formed 1111111 1

11111 11111 111111 *
rods or wres,
cutting el ectr

acconpanyi ng dr aw
bur ni ng«bar,
cont ai nwg

bi nder,

of a pIurallty of elo

ly

'-'\
‘
9

o§£h§u8§?‘?ﬁ¥|1\ﬁ13° %é’%eoe'f%é’% GBiiedl HrbAlisRarboce
to, and as |Ilu‘§5{lgaeqi_8¥ 0%, tig%he%sdl rrprow an410r 5 of the

whigch ngt t
T &.%?9?&3% M S R S Y 28 Chbkpiaalbie

and progégépgpeal @1@:‘?@&‘4’&1‘%&& Q) Lﬁ@él&y Qilase%%hybpar al

Iongltudlnal
in daim9, ggheppgaré8elsand 2, 3, 4 or 5 o£ the accompany1ng

10

15

20

25

portions of reduced thickness.

as“cl ai

drawings. |
9. A method of improving an exothermic electrode or
burning bar, which method comprises:

coating the electrode with a mixture containing
an oxidizing material, arc stabilizing material and a
binder, and

providing said coating with a plurality of
generally parallel longitudinal portions of reduced
thickness.
10. A method as claimed in Claim 9, wherein the said
portions extend substantially the length of the
coating.
11. A meﬁhod according to C;aim 9 br Claim 10 wherein
the portions of reduced thickness are grooves in the
coating.
12. - A method according to Claim 9 or Claim 10 wherein
the portions of reduced thickness.in the coating are
flutes having the cross-sectional slope of a generally
regular polygon. |
13. A method according to Claim 9 or Claim 10 wherein

the coating is placed on the electrode in the shape of

* [+ L M S *

exot herm c electrode or

ure

| el
ned



-portions extend substantially the I ength of the coating. 11. A nethod _
according to Caim9 or aim10 wherein the portions of reduced thickness
are grooves in the 20 coating. 12 A-nmethod according to Qaim9 or daim
10 wherein the portions of reduced thickness in the coating are flutes*®

havi e cross-sectional slope of a generally regular polygon. 25 13. A
. meth cording to Caim9 or Claim10 whergin the coating is placed on
the e trode in the shape of a regul ar- psl ygon. 14. A nethod according

to any one of Clainms 9 to wherein the coating is a conventiaonal welding
flux. 15. A met hcal végukaropPAygdm.el ect rode or burning 05 bar, - .
substantially as hereinbefore described-wi.th reference to the foregq&&g .
speci fic exanpl est4. A method according to any one of Claims 9 to ¥
wherein the coating is a conventional Welding flux.
15. A method of’improving'an”eiectrode or burnihg
05 bar, substantially as hereinbefore described with

reference to the. foregoing specific examples.
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