EXOTHERM C CUTTI NG ELECTRODE Thi s invention rel atgs{qbeMot hermi ¢ cutting

el eéi‘yodes or burning bars as they are known'in the art, of the type. ,
wherein a mass of netal is igniteglin t he presence of an oxidising gas
(e.g. oxygen) to forma flane or 4 5 products of

conmbusti on which can be directed at a structural shape for cutting or
piercing the structural skhxpenefafecottroift BuUtOrRepPars which are used on
| and for cutting structural natéerrals such as rock, stone, concrete, 10
iron and steel are disclosed in any of U S. Patents, 3,260,076; 3,507,231;
3,487,791;. 3,500,774, 3,507,230; 3,570,419 and 3, 738, 288. These burning
bar s share a CoRgun 1hGehdisn! Reilks' BEYeRBYRAR: QULGL I pe Wi thi N which is
pl aced a plurality of e ongateg rods or wres 15 to nake Up a mass of

oxi di zabl g1gBkabde@X¥gEBurR1nRNHUEECHs deWByt BFOUBRo keI QUERE dibe to the
end of the rod where conbustion is initiated to produce a flanme which is

directed at the IypeChHerleifbbehbadl. ofhmepalkf £5r egnbueai 1y biné Spreserde/ .
contain a readily oxidizable netal (e.g. 20 nmagnesium or alum niunm as one
or nore obfthe reddisdangr gast decgnbusygen) ¥Thefase of fhameipre strands in ¢

various configurations for arc welding electrodes is shown in U S Patents
1, 773,%53p20345 tB59f 20800stignamtiigh14an3be dirpetad 25 awel| known that
wel di ng el ectrodes are generally unsuitable for cutting operations. - 2-
- structural shape for cutting or piercing the structural o
shape.
Conventional burning bars which.ére used on land for
cutting structural materials such as rock, stone, concfete,
10 iron and steel are disclosed in any pf U.S. Patents,
3,260,076; 3,507,231; 5,487,79i;.3;500,774; 3:507,230;_
3,570,419 and 3,738,288. These burning bars shafé a
common feature in that they have an outer tube within
which is placed a p@urélity of elongated rods or wires
15 to make up a mass of oxidizable metal. Oxyéen is conducted
'_down through fhe'outer tube to the end of the rod
where combustion ‘is initiated to produge a flame which
‘is direc£ed at the structural material. The preferrea
burning bars usually contain a readily o6xidizable metal (e.g.
20 magnesium or aluminium) as one or more of . the rods to
, proﬁote combustion.
The use of multiple strands in various configurations
for arc welding electrodes is shown in U.S.Patents
1,773,653;2,345,758; 2,806,128 and 3,147,362 it being

25 well khown that welding electrodes are generally

unsuitable for cutting operations.



Twi sted wire orr cabl e type burning bars or thermal |ances are show) in
patents 3,591, 758 and 3, 602, 620. Lastly, the nultiple wre burning bar
been adapted to underwat er use as. shown in U.S. Patents.4, 069, 407 and
4,182, 947. The underwater rods of the aforementioned patents have an O
tube yvlthl n whj ch are disposed a plurality of elongated steel rods or wres .
t he i r e bundl e including a readily oxidizabte netal rod which is

preferably alum nium According to the present invention, we propose an 10

exother i ¢ cutting el oLrada ACoUSE ORot 8Ny O WIKRIYRIAI-d QetiStatihth 2

torch for conducting el'ectrica current to el ectrode and a gaseous

oxi dant through the @keateodgnban hgnbtsonpéﬂgnéé”ﬁ'5§¥ﬂ7§§‘éﬂﬁ %p%%QS%b%n
of the free .end of the el ectrode producing a hi gh tenperature flame

whereby the el ectrode Lardiiyhe thleamt1€ap1bewbr SUGIEninY Qb £HOMHAC b bt fadeptea
wor kpi ece for performng a cutting operation thereon and conpri sing:
a.central tube, @&d @ndereadeitniskold Blowhi £h, U SsemaSetd dBJU69,207 and

i ntroduced to flow through the central tube to the 20 free end of t he :
el ectrode, and a 4viE2,847net Thewhinderiwsthel dobdy ot the atp mewest ianedngattka ts
cehtral tube and which is oxidizable to produce the high tenperature

cutting flame, theveemmy guteghdubed vilibinabipki age odismes shre Riyraldfty
met.al . The mass of netal may be held to the central tube in a 25 nunber of
ways the nost pr &faledwmasdiey stiselusedst canvbtieer thepeire Ryinstlea  incdmdinegs

can be crinped to the s of yretal to to.the, cen tube and the
entire Ieng}t)h bet‘l/vé'(fr?dtqﬁ@ XA léaﬂeﬁékcﬁe r el t e ap‘T/%’?eerraq%éJ\Hmdlﬁ‘&“m'

Accordlng to the present invention, we propose an

10 exothermlc cutting electrode for use on land or underwater
together with a torch for conductingeelectricel current
to the electrode and a gaseous'oxidant througﬁ the electrode
for 1gn1tlon and contlnuatlon of combustlon of the free.
‘end of the electrode produc1ng a hlgh temperature flame
15 whereby the electrode and the flame can be brought into
contact ﬁith a workpiece for rerformingla cutting operatlon'
thereon and comprising:

a .central tube, a torch end manifold by which, gaseous

oxidant is introduced to flow through the central tube to the

k74

20 free end of the electrode, and a mass of metal which is held
by-retaiﬁing means around_thelcenfral tube and which is
oxidizable to produce the high temperature cutting flame,

the central tube and the mass being of the same type of metal.
The mass of ﬁetal may'be-held to the central tube in a

25 number of ways the most prevalent heing the use of ar

outer tube. However, ferrules can be crimped to the mass of

metal to hold it ﬁo the central tube and the entire length

between the ferrules can be covered with a water impervious



ode. The central or inner tube and nass of .netal c¢an be steel whichwww
di |y obtainable and easily fabricated which in the presence of oxygen
ed down 5 the centre tube will pernmt the establishnment of a flame -
can be directed agai nst pgterials of construction to acconpkish a ..~
cutting, boring, piercingor other severing operation. The inner or centped
tube insures that a jet of oxidizing gas and flame hits the workpiece with
a 10 edsedmicaldy fasudatine epating erevidmstha que s sunfacean

el ectrical current assegpdomn through t he mass of netal can be used to

heatlfﬁgt.ﬁde&Fcfﬁg &l'ec 8déePﬁr?%e br%%%ﬁ%et%ﬁet?ﬂgsﬂﬁﬁﬁuﬂﬂﬁmﬁi?}gen, to
its ignition tem erﬁggge.and t uﬁYé%bgéﬁééﬁiéfﬁig?ﬁrQZSIVe burning of the

el ect rode “mass pro UC|ngI§ 58?y1 Y By proper selection

o 1heaBRiatd Ji12nPLRPERe! SLALLOOSNLP DEL r?ncoé'xhﬁ\cntﬁetfldo)%ss and met al

]
surface in contact Mﬁt% the s rean1o€ OXygen- (oxi-di zi ng gas), the current

cal benUcRadQf ftugQd QR8¢ bbﬁmﬂl@ﬁ@.éé@%i{lﬁ@ﬁ{;i%e{@%&g metal is

establ i shed and the cutting can continue un ( is consuned.
EnbodiwkerhS cah blee direeeel hp¥eRstOfa¥étialOVPecslasetidad py way of =

exanple with reference to the 25 acconpanying drawi ngs in which: Figure 1.
IS a ar aiczlomp lfishgrecuedingl Specingp yieveing UsH refridd an exothermc .
cutting electrode; Figure 2 is a view taken along the lines 2-2 of -
severing operation. The inner or centre tube insures that
a jet of oxidizing gas and flamé hité the workpiece with a
10 concentrated force.
The electrodes are constructed so that an electrical
current passed down.through the mass of metal can be used
to heat the end of the electrode in the.presénce of the
streém of'éxygen,.to its ignition temperafuré and thqs
15 start the progressive burning of the_electrode.mass-producing
a very high tgmperature-flame. By proper selectién of the
~metal ané thé proper relationship between-the mgtal
mass and metal surface in contact with the stream of
‘oxygen (oxidiiing gas), the current_can;be turned off
20 once the_fl#me from fhe.burning mass of metal is established
and the cutting can continue.until ﬁhé electrode is
consumed.
Embodiménts of the present invention will now be
described by way of example with reference to the
25 accompanying drawings in which:
Figure 1 is a partiall& fragmented'persbective view

illustrating an exothermic cutting electrode;

Figure 2 is a view taken along the lines 2-2 of



:3a- Figure 1; -Figure 3 is a perspective view partially fragnented, of an |
al kernative enbodlnent of the electrode of Figure 1; Figure 4 is a 'gﬁ
cross-sectional view taken along the 5 lines of 4-4 of Figure 3; Flgurefgi/i

is a pepspectlve partially sectioned vi ew of another enbodi ment of
-exotherﬁ]c cutting el ectrode; Figure 6 is a view taken along the lines| 6
of ™guré 5; 10 Figure 7 is a perspecELve vi.ew of anot her enbodi
of exothermic cutting electrode; Figure 8 I's a view taken along the lines
8-8 of Figure 7; Figure 9 is a cross-sectional viewof an alternative
enbodi nent of trurﬁgdya:qode of Figure 7. 15 An exot herm c el ectrode or
‘burni ng bar according to the present invention provides a nmass of :
oxi di zabl e -4- netahgmbatsl|stbepafggeaegvgfvg@wogéfkgngbgyyg rked
oxygen) and a source of ignition will produce a flame which can be di rect ed
agai nst a wor kpi ede ashiaditerngtheepanbodinanti ¥edthanéh & treddirer oi gie Ne
structure or 5 simlar object so that in the hands of the skilled operator
a cutting, piercing ofigurei dgieperatpes-santiakel pthee. tdlarctdIadls the
according to the present invention can be used to burn, cut or pierce
Vructural nanrﬂ&W§ﬁ ﬁfaﬂr4onm§%5PP5uéh as cast iron, steel, concrete and

Figure 5 is a perspectlve partially sectioned

[ 2y

view of another-embpdimént of exothermic'cutting
éleétrode; |
Figure 6 is a viéw taken along the lines 6-6 of Figure 5;
10 .Figure 7 is a perspective view of another embodimenﬁ
of exothermic cutting eiectrode;
Figure 8 is a view taken along the lines 8-8 of Figufe 7
‘Figure 9 is a c:oss-Séctipnal viéwﬂqf an alternati§é |
embodimgﬁt of the electrode of’Figure 7. |
15 An,exotherﬁic electrode or burning bar according

to the present invention provides a mass of okidizable

8
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10 rock, the latter being either natural or synthetic. One formof the

i nvention is shown in Fi gures 1'and 2, the el ectrode-shown generally as 1o/

gk si ng an inner tube 12 the inner tube being of a | ow carbon steel 17

@ ( [err] 44.45 crr) | ong havr4ng a .156 15 inches ([err]: 3.96 mMmm =~
de di aneter and _.a . 100 i nches ( [err] 2.54 mm inside dianeter. s

W dpped mehald thate ife the presience dfign exidizinpgasnueisg ength of | 57

S ‘i%ge‘ﬂ)r%njd‘lah%\ﬂtﬁg:eac{?@%tzf asqﬁtﬁrﬁot cﬁ%fr ne a e 2.0 m

The st eel re’is wound 1 n suc hion ube having a

. 235 i nchdsich zay hendiggchesk againstera Harkpiemss whvmhasna(y ker]-4.2 m
i nsi de dipyya! f W 18 Q\éqrdalétﬁﬁfmfb JIr Haﬂrf’e | GHRStdre -¢ho- 09 crr)

Wre 14 I's, wound so, that it _proj.ect ro |rra 125 |nches (-- 3.18 mm
over 5@111\[,3\21 °§’§eqtm§é’r 1"i"ﬁt)r td{ﬁ €fre 14 is an
outer tul@é&&ﬁ&vraﬁgmmg srpj@nh:afg ar aiunﬁln’ag mﬁ&mic{:erdaln? 93 m) and

an insi det | a@t er 1%%%}&%19{&&{{&4@ t]b6 m ?eer{%orover | engt h of

18 inches aw ng orP 1%hd of the
el ectr od@athéa)uxsﬁd ttsbéaumi.prtn}iecms Heengel stiructvrahdnatiesi d¥s beyond

i nner tulyg, ]a?:.r Qr tqu._éq_.uréyé}g aﬂglq:gg@ -t,_tyﬂae mng&grgc%@&n%ﬁ.‘ I ush. The J

entire electrode 10 can then be coated 18 with .01 es ([err] 3.81

mv }@rr Feshs thy Iatter hedng ieltwer aatyrahQF AyniheRt@rial such as a +
vinyl sold by gde i dthaie asrddeivgals @m&nm&rrﬂﬁjufé@ irade name
M CRON 455 \/2nyl1__he erle%s"teroaaé)ort Il on of on o
an inner tube 12 the inner tube being of a low carbon
steel 17% inches (~—44.45 cm) 1long having a .156
15 inches (~~3.96 mm) outsié;a diameter and a .100 inches
(—~~2.54 mm) inside diameter. ‘Wrapped around tube 12

in a helical fashion is a continuous length of low

shown genera E‘Zl.ly as 10 comprising

carbon steel wire 14 having a nominal diameter -of 0.35.
inches {(~~8.89 mm). The steel wire is wound in-such a
20 - fashion as to define a tube having a .235 inches (~5.97 mm)
outside diameter and a .165 inches {(~~4.2 mm) inside
diameter with an overall length of 17 3/4 inches
(~"45.09 cm). Wire 14 is wound so that it projects
approximately .125 inches {(—— 3.18 mm) ovér the ends of
25 1inner tube 12. Disposed around the wire 14 is an outer
tube 16 having an outside diamter of .312 inches .
¢~ 7.93 mm) and an inside diameter of .2425 inches
(~6.16 mm) with an overall length of 18 inches
'(,v 45.72 cm). As shown in the drawing on the torch
30 end of the electrode the outer tube 16 projects beyond
wire 14 and wire 14 beyond inner tube 12. On the
burning end the three components can be flush.
The entire electrode 10 can then be coated 18 with
.015-.020 inches (~ 3.81 mmy~~ 5.08 mm) of an electri-
35 cally insulating material such as a vinyl sold by
Michigan Chome and Chemical Company under the trade



N

tthe plastic coating can be stripped away so that the el ectrode can be .
claped in a torch (not shown) such as disclosed in U S. Patent 3, 780 25§

f.or use under/‘Water 5 Alternatively, the-el ectrode can be fabricated by X ‘
clarrpl ng. thetouter tube in a fixture wiich Wil prevent adherence of the:

coating’as it is applied. Set forth in Table | are a series of tests
per fr med under water wherein el-ectrodes according to that shown 10 in

060,407, pEREMIERORE A Vit £ °oH LR, £ PR € ¢ ok

ARC- LENGTH @&be mﬁstmmnmmmM!E$15clppmSTaway so th&tEdre TIME

OF CUT INCHES o1 MVdHE o
ELEC.  ARCTINE “WRTERAL( 9 1F1>°e cXipd in 4lforen GRE Mdim) iy O

15. 45 1-1/ 24isgioggd in U.s. 1’(32?’213)3 718%9358 f‘{%QJ%)undEJ(BW%E?rELI
300 9.255 . Ad4ernativdlib thle Qﬂ%ctrode l&ﬁ%éofabrlcated by

23. 49 24. 6 300
5(9. 125 ) . 608 19"?%"696% °1'€ter ("‘zsf‘f%‘}u’ii ‘é‘lﬁclh ‘(’4’01 z%ie‘é?nt
300 10. 770 . 4@herence @fiZhe ccﬂhhng 49,3188 (L7apS)ied. (23.96)

(2Z27) (48. 59) 15 0 6,
16. 25 (38.1) set(%ci)’ ’z’gq%ﬁlelsr gk 238)9%'7les °§9togé9ilp%’6§é9’"ﬁ%3
9__5.025_ - . 836 undeitgme(ngwr@g)em elec%md@)aqqoy,l@)ng tg 5th#0)shown .
10 in Figures 1 and 2 were tested against electrodes shown
in U.S. Patent 4,069,407. |
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4P ,300 , 14..875 .583 8.125 .546 13.93 20 - - .
(37:28)" (20.64) (1.39)°  (35.38) 4 . 300 11.625 .437 ),

.. 757 20.179 (29.5H -~ - (22.38.). (1.92) (51. 25) 5P
15.375 .516 15.5'  1.008" 30.03 - .1/2" (39.05) -
7) (2.56) - (76.28) (1.27) 25 5l '300 -11.750 .453 16- 6
b 36.55 (29.85) . (43.16) (3.60) (92.84) 6P 300 14. 78+
. . 550 11.75 - .796 | 21. 36 1" (37. 47) (29. 85)
(2.02) (54.25) . . (2.54) 61 '~ 300 15.03 .637 18.937 1.0625..
25..67 30 . . ( 38. 5 (48.1) (2.70). (65.20) 7P
300 14.375 .508 11.31 .7 F—— 22.28 (36.51) . (28. 73)
(2:00)  (56.59) 71 .- 300 14.479  .563 14 13. .978 25. 08
(36.78)- -  (35.89) T00AL48)  (O%ncis 3 —F= Prior Art
El ectrode ), \= I nvemdies Erect r adfief®) c anﬁ" c%l”? €51 g)fém%@é §€ Mld Steel.
(3)5 (~YESX‘"’) centEIBUTEr STIME - OF E&pnuﬁl s or eagqiny T i s appar ent

't hat el ¥e@t r od&P ac cusedi NGMINO trmcmgseptgmvemcq@r@nmiﬂtl@ﬂ] cular to
“"Figures 1and 2 resulted Insignificantly -hetter pertormance than those of

tI1e prutﬂ ar t300- In14|®95(3)566 8.75  .588 - 15.45  1-1/2" J

(37.78) 0 (22.23) (1.49)  (39.24) (3.81)
11 300 9.25 .504 .75 1.059 19.35  w | *
10 (23.49) (26.77)(12.69) . (49.15) ° ' ' :
2P 300 15.00 .575  9.125 .608  15.86 "
(38.1) © (23.18) (1.54)  (40.28)
21 300 10.770 .498  9.437 .894  19.13
. (27.35) . (23.96) (2.27)  (48.53)
15 3P 300 15.00 .600 9.750 650 16.25.
-+ (38.1) (24.77) (1.65)  (41.28)
31 . 300 11.50 .483  9.025 .836 15.92' "
- (29.21) - (22 92) (2. 19) (50.60)
4P 300 14.875 .583  8.125 .546 - 13.93 -
20 N © (37.78) ©(20.64) (1.39) - (35.38)
41 300 11.625 .437 8:812. .757 20.179 "
(29.52) (22.38) (1.92) - (51.25)
5P 300 15.375 .516  15.5  1.008 30.03 172"
 (39.05) (39.37) (2.56)  (76.28)  (1.27)
25 SI . 300 11.750 .453  16.6  1.418 _ 36.55  m
. (29.85) (43.16) (3.60)- = (92.84) - - *
6P . 300 14.75 .550  11.75 ~.796  21.36 LIS | |
(37.47) ~ (29.85) (2.02) (54.25) (Z.54) - . *
61 300 15.03 .637  18.937 1.0625. 25.67 ., "
30 (38.18). (48,1) - (2.70). (65.20)
7B 300, 14.375 .508 _ 11.31  .787 = 23.28 . w-
(36.51) (28.73) (2.00) . (56.59)
71 300 - 14.479 .563° 14.13  .978. . 25.08 . "
(36.78). - - (35.89)- (2.48)  (63.70) -
35 ' ) . R . . . i S -_-'_ . . . . g . .
NOTE: & P'= Prior Art Electrode :

I-= Inventive Electrode

All Samples Cut Were
Mild Steel
(3) _

(25'

) centimeters




. A SN SIS nenEmne s rmn TTe SN T SnESess cmomsemocoaemroe g
5 category of Cut Per I nch of EIectrode Consuned the inventive eIectrodes '

weke unani mously better than-those of the prior art. Al tests except for ,
hunber 3 were run with electrical current ‘being fed to the el ectrode duri s

t hie entéL@ test..ln the case of test nunber 3 10 after cutting began on
the tes sanpl e the power was turned of f -f*d cutting continued. In test
nunﬁﬁr 30t is apparent that the inventive electrodes were superior since
they had a significanFrgmbthecforegeing Fabler dknde ApParrBt| &hgth of

el ectrode CO”SU”Eﬂectio&ésbﬂéé8¥&ﬂn&5totEﬁe'BEEEehﬁanbEﬁEESQ hhat ia jet of
oxygen and flame of burning nmetal hits_the wor conceELrat

force thus the |B§€F%FveaﬁlEethﬂBEeﬁe;fBPﬁea ESFPgFeaL&R ERENPEAGANSY
el ectrodes. Fi gtmestsrapdrﬁoﬂmﬁbesehaﬁ thbeenaffi taeepmdrnemt 20 1nofthiehe

present invegtion erein gl ctrode, 20 Sl Qes a E I %R 22 of

| b PeatlShEy ok 6yt BELT DB s BILH CPhshited the g
%OC?;C;’Q;(efemyeﬁtgzzmmaesdwiﬁ; ngz?iﬁmmmsmzzgszz :
continuous hel i X, rhBENgRe ([ Ch1}LeBLEMkaRiprdiarehannates viree 24

On either end of ° he eI rode errule 6 I's crinped over the
wound wire 24 th@unewmheehaqtﬁgcah gurgentehgindofed %o threslectardes. g1

em, a .375 PnChaﬁrﬁhérEhegeﬁélﬁgit@HES'dQnﬂtﬁEEE%%eaGQ estlhumbehes
([err]8 10 i nsi de~di anet er, Between t he ferr overing the
exposed woudd® wi RELSX FEtﬁlﬁBaéFgenCBQtl sesd SR %hFh€°@851 "R used

on the el ectrodetarnedgofE and Ehetingdeenmmnmea ngIhoﬂEsgumamBeand dtner e
Lested and Tound 0 aBgat Sl S5 EAE! Shijeh s LRI ATk Wisor.
plastlc coating since they had a szgn1f1cantly better overall performance
' ' for the length of electrode consumed. ‘It is believed
15 the inner tube 1nsures that a jet of oxygen and flame
of burnlng metal hlts the workpiece w1th concentrated
force thus the inventive electrodes performed better .
than the prior art electrodes. f
Figures 3 and 4 disclose an alternative embodlment
20 of the present invention wherein the electrode 20
includes a central tube 22 of low carbon steel having a
.187'inches'9f~’4 75 mm) outside diameter and a .130
inches (~”3.30 mm) inside diameter. Wrapped around
tube 22 is a continuous helix of .062 inches {(~~~1.57 mm)
25 diameter steel wire 24. On either end of the electrode
20 a steel ferrule 26 is crimped over the wound wire 24
the ferrule hav1ng an ax1a1 length of 1.5 inches
(r~r3 81 cm), a .375 1nches (~ 9.53 mm) outside diameter
and a .319 ;nches (/~’8.10 mm) inside diameter. Between
: - 30 the ferrules coverihg the exposed wound wire 24 is a
plastic coating 28 similar to the coating used on the
electrode of ?igure 1. Electrodes eccordihg to Figure
3 and 4'were tested and found to perform'satisfactorily.
As long as the hot metal spatter was not excessive and
35 - did not adhere to and burn through the plastlc coating
an electrode of this type will perform satisfactorily.

v
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"an electrode of .this type will performsatisfactorily. As wk-t h. t-he oo
gl rode of Figures 1 and 2 thg ferrule 26 projects beyond one end of ther
N 24 and wire 24 projects beyond-one end of inner tube 22 thus defining
torch end of the electrode. 5 Fi gures 5 and 6 show, anot her -
- #€ctrode 30 according to the present invention. Electrode 30 inckudes a -<
centraASOWIthnbhetabecsrodé pdwFigures Jdt amd I2awtheg ferridle izeches ( --- 3993

m’r) | NSt %gﬁdagﬁe endSo e I&egug:ggrrq] a?ud?%: ?Q %tm de di ameter.

sposed around nner tube 32 -are ura is case 12) of rods
* PrAIRFLHIPEYPBY eaebsndspéennw ybg 2@61-hu$cms€1(m[zmr] .57 m)

di anet€he t5}¢npgﬂdtgfethgeglgeirgﬁethe *W re bundl e di sposed around inner
tupe 32 are aﬁgalr g st eel gprrules 36 -and 37 which are fabricated froma

15> 1 ow carPbFUEEEeP, 2BcR RRPWNGNRtheTs elecheodg &% EaFrdiRg out si de
di ametes tine preséﬂtl ﬁ]ﬁbéﬁtﬁ.bﬁrr] Electibdensiodd ndila®isera Di sposed bet ween

the fe 3 d ast coat i 38 .of .the sane type used for
't he elééﬁlg@e %f lgf"aﬁi:e %%t@ n |vé:|a§%% stesh, RAYIRG &nd . 37 can 20
"be replb%bdlhghQSStﬂgfé Béngmh mhsudbldgamemereemhem casy, rods 34 shouLd
be re %F%% e I errul. d inner tube
- 32 shgﬁ? e recegsz Rhgg%sgggogﬁfﬁg%gn pl%g%%e%ﬁ Q}%QQ sane end of
elfct riRreBotEbe 432 ﬂﬁet HePﬂ-ﬁFéﬂlﬁ-ﬁd (ipsthis casg e of a8 disclose -y
still pposden sfbadlaan&a%ohhgte@qsﬁaknh@vant 0?3, %@:‘H’éé‘ the electrode 40

|ncIudFsa eg%er S anﬁgtgg. a@r?%%%% %%bgltge? zhda%f the
-wire bundle dlsposed around 1nner tube 32 are a pair of
steel ferrules 36 and 37 which are fabricated from a

15 1low carbon steel, each hav1ng a .375 1nches G~v-9 53 mm)
out31de diameter and a .319 1nches (f~’8 1 mm) 1n51de
dlameter._.Dlsposed between the ferrules 36 and 37 is a
plastic coating 38 of the same type used for the electrode
of Figure 1. Alternatively, the ferrules 36 and 37 can

20 be replaced by a single length of tubing. In either
case, rods 34 should be recessed inwardly from one end
of one ferrule (e.g. 36) and inner tube 32 should be
recessed. 1nward1y from the end of rods 34 on the same
end of electrode 30 to define the" torch end.

25 Figure 7 and 8 disclose st111 another embodlment
of the present invention whereln the electrode 40
includes a center tube 42 and an outer tube 46’ s1m11ar _
to those of Figure 1. Disposed between the tubes is a
third tube 44 hav1ng a heavy wall being selected sC

.30 that it fits easily over center tube 42 and can be
"crimped into position by crlmplng outer tube 46.

\(l

“Crimping is done 1nterm1ttently around the circumference
to permit oxidizing gas to flow between the inner wall
- of outer tube 46 and outer surface of tube 44 as well
35 © as between the inner wall of tube 44 and outer wall of
tube 42. As with the previous embodiments the next:



3to those of Flgure 1. Disposed betmeen the tubes is a third tube 44 haV|ng
a‘\heavy wall being selected so 30 that it fi'ts easily over center.ty
and can be cfTnped into position by crinp?ng outer tube 46. Crinping
‘done i nf.erm ttently around the circunference to pernit oxidizing. gas
flow bét ween the inner wall of outer tube 46 and outer surface of tube 44
as wel| 35 as between the jnner wall of tube 44.and outer wall of tube 42.
‘As with the preﬁQQE$§§ﬂﬂﬂh¥ﬁﬁﬁ% ?WR?rk&trece%ﬁeéeéﬁPﬁglFﬁnéﬂtﬁﬁbéeighbor
recessed fromiigh @Helediti e trode £00c6faekeRbr 2decfBht endebicnend
torch end of the electr de. Figure 9 shows a cross-section of an el ectrode
50 5 which is &1 t e enbodi nent of the el ectrode of Figure 8 which

'\lAEcI lﬁdes abt hi n-wal | e.d.gumzerQ tstbcwé?a erovsrsgationd oft an e]glble:tirédboskl) of
~whi-ch can Si 0.t | nt s | ure or
7. The heav;e/5 waquﬂl?’h lchl%?t‘% ep?’gée%fﬁeR?%gnﬂ%ﬁuSﬁ c’fﬁ 56 of
a thin sheet naﬁ@@uﬂe\ﬁuwthhunnmlmi¢$ed bhln-volladennnebetﬁbelﬁZa a.
conventional maRRgmL- a&utér smsaﬁ 58 we:& egewﬁs?enl Bsf pat E%}ni‘ha‘#o

fi.t inside of the outer t e 54 and e outer tube can cr
the entire strudurts. rF‘B?%ﬁ:élS% im thesembodimepbseoft ﬁégléréét Ro@& s

constructed wit @H@Qﬁé&ﬂ-wﬂ@éd R dd D& St@be 00 féglaéédswt gdcaheyauotie

-\ :

.ekectrodes cordlng pr.esent. i nventjon rovi ded wi a

Conti nuous T oot Fhon HETRGIERbrnr HOE! of ONBLEByBARSBe! FY

: onto to inner tube 52 in a conventional manner. The

wrap is sized so that the combined material will fit
inside of the outer tube 54 and the outer tube can be
crimped. to hold the entire structure in place. As
15 described above, the electrode is constructed with
recessed inner portions on one end.
As stated above, the electrodes according to the
'present invention can be prov1ded w1th a continuous
_ ' -electrlcally 1nsulat1ng water 1mperv1ous cover so that _
20 they can be used either above or below the surface of a
| body of water. 1In partlcular, the electrodes have been
found to be very effective for under water use.
Using a construction according to the present
invention assures that the steel components at the
25 projecting end of the electrode (end opposite that
: clamped in the torch) are bathed in a stream of high-
. .. pressure oxygen. As the electrode is consumed, this
| intimate-relationshlp between the mass of metal and the
'oxygen stream must remain for consistent performance.

" 30 This is assured in the electrodes of the present inven-
tion by utilization of the inner tube which is heretofore
not shown in the electrode constructions delineated in

" the prior art. | |
As descrlbed above, each electrode is constructed
35 so that the outer tube or ferrules project over one end
of the mass of metal (e.g. spring wound wire) which in
-turn projects over the inner tube. This construction




' 20 they can be used. either above or bel ow the surface of a body of water.
In particular, the el ectrodes have been found to be very effective for
agder wat er use. Using a constructi-on according to the present invention
squr-es that the steel conponents.at the 25 projecting end of the o
~elL€ctrode (end opposite that cléir%‘ed in the torch) are bathed in‘a strealy
of high- pressure oxygen. As the electrode is consuned, this intimte
rel at, kP ab n e of1 tream nust remain
for tggggiﬁgtgeﬁt %%lé??oflr}gngg?%gg L%’ﬁ?g%gégﬁi}sﬂ?gﬁ%%eéel ectrodes of the
presgRbhilsldi@nsot kABLPYNnUt bkid@biRR Phst ALoddiNRLid P edh ishderetofore
not shown in the el ectrode constructions delineated in the prior art. As
descrinhed aReve, orshiekagt padeibsSaloasairesd €ekd Snrowght hat the outer tube
or ferrules project over one end of the mass of netal (e.g. spring wound
W I e)pasiziaglesi betwernprbeednseoveall hefi tinerogtdxe. cdingsiggnitubect i on -10-
defines a torch end of the electrode that acts as a manifold so that the
08 diozi wgngds fhdwsheamabyg  cfir naghlt Ardi hebveenbthe Quitkzisurfpee i s al so
directed through passages between the inner wall of the outer covering -
(tubeets the \inpper) taRg end fhssadfiapensl sunliepetakethe M2t el =afiflace of ~
the inner tube and the adjacent surface of the mass of netal. In some cases.
it may be IZdPERCa§BS6E L& PREvPEe23VARkREFRRESEO RFeREADR MiKF end of the e
g: fe]?ff;eg;%esst %o REQVHA8AIR3Cena00rO%NgCR1 SOUL DG, DL PG, LG, conter tube to

space for oxygen coming through the center tuBe to diffuse
10 laterally into an annular ring which facilitates ignifion
of the end of the electfode. | |
In the case of the embodiment of Eigures i, 2, 3 and 4
both the tube and the helic;l wrap.arpund thé ihner tﬁbe may
be recessed from tﬁe proj@p#ing énd of.the electrode in order
15 that all parts of the electrode are bathed in oxygen making
it easy to initiate the flame and maintain consistént
performance of the electrode as it is consumed.
ﬁlectrodes according td.the presént invention can be used
on dry land but fiﬁd excellent utilityrfor under'watér
20 use. As is well known in the trade, divers pegforming
under water cutting operatipns'ére-paid premiuﬁ wages and -
must have reliable eléctrodesf' They must also have
electrodes which will cut efficiently per unit of
electrode'consumed. Suéh electrodes are disclosed
25 in the foregqing_speéifiéation which have been shown to
out perform current state of the art electrodes of the multiple

wire type.



laterally into an annular ring which facilitates ignition of the end of
thé~é|ectrode In the case of-the enbodinent of Figures 1, 2, 3 and 4 both
t he tube and the helical wap around the Lnn Lub Mfrom
t he. pro et ng end of the electrode in orderqS gtllmnmnnﬂﬂm‘ @
eleétq de aré bat hedpiimgxygen naking it easy to initideth& ffank and
mai nt"ai N consi st ent=~pertoriance of the electrode as it is consuned.
El ectrodes according.to ke eRotheRtmiicn¢aniiiag eé2ecbeodsedorn udiey ohand but
find excellent utility for under water 20 use. As is well known in the
trade, divers perfolandgoundndetrwiatierC togeteopedidhi ansoxich [faird premn um
wages and nust have reliable el ectrodes. They nust al so have el ectrodes
which will cut efficoedulcting edeictrdicadl esrrede tonsbecelecSrodecaad: r odes

are.di sclosed 25 in the foregoing specification which have been shown to
out perform current asgaseoys oxddant ghaongdbdsbeok leigsrodiet foire wire type.

CLAIMS: 1. - An exothermc cutting electrode for use on |and or underwater
toget her with a T or &@nidd amoamdc ciont iavatdon: of GGPP@ﬁﬁiﬂe PﬁetéPeGFPGde
and a gaseous oxidant throu h the el ectrode for 5 nition and

continuation of conm$®s i9dn tdye e ctrod e pFodpcipng él denpeFAtGTey a
oo Conbact w e b Bla aPer S ROl eR” dal Bl HIRAR Rt e eon
and brought into contact with a workpiece for
performing a cutting operation thereon and
comprising: |
10 a central tube, a forch end manifold by
which,'gaseouéroxidgnt-13 introduced to flow
through the central tube t§ the free end of the
electrode, and a mass of mefgl'which'is-hg;d by
retaining'neans around the central tﬁbe and wvhich
15 1is oxidisable.to produce the high-temperature
cutting fl;ﬁe, the.centrqi tube and the mass being -
of the same type of metal;. |
2. An electrode accotding to claim 1 wherein the
f « ; retaining means holds the said maas.of metal in
8 % ' - 20 intimate contact with the outer surface of the

_tube; and comprising an electrically 1nsulatiﬁg

water impervious coating over the electrode, the

G o AT Ty SRl st

cover ﬁéing”easily removable from the ends of said
1 : elecftode to facilitate initiation of oxidation of

25 said tudbe end and metal mass.’




?

~

®

~according to claim

conprising: 10 a central tube, a torch_end manifold h\/ \Ah| ch, ,

gaseous ndant is introduced to flow through the I to the free../
. end” of t@l ectrode, and a nmass -of 4retal mllg g uj‘ Lal ni ng neans
around,t central tube and which 15 is oxi d| - he hi gh :

-~ tenperature cutting flanme, the ygentral tube;and the mass being of ‘the sane

type of netal. 2. An el ectrode accordi ng to claiml wherein the retai ni'ﬁfe

nmeans | ds | ss of taI |matecnt ct with the outer’
surfacg’l’)of t nh lu%tq"g%d%gﬁr?ﬁgﬁy Iigc? PEaFLS Pngul ating I

wat er i rgpgd r ng easily
renmovabl e %‘/érif)ur:?t e en @;;te% é’?’?&ﬁgggtso Pam |¥?a{:§€#n| tiation of

oxi dat i o e ?er%mesa:ﬂet létfem%rﬂla'lq ThkakeME$a1 tubs- andAD €l ectrode
or claim2 wherein the retaining neans conprises an

out er tethe misd hef a@BRall.ype of netal as the central tube and the nmass of
netal. 5 4. An el ectrode according to any one of clains 1 to 3 wherein
at ohe %end dfn tediecdirecter ade oirldd nigeitai anygomeans plefiset3 over the nmass of
netal and the nass of netal projects over the central tube, to define the
torch etRl Inwheaxsin atp oo endppfo|thet eddctzoder thag to any one of claims 1 J
to 4 wherein the mass -of metal is conprised of a
retaining means projects over the mass of metal and
the mass of metal projects over the-central-tube,
to define the torch end manifold. -
10 5. An electrode according to any one of claims 1
to 4 wherein the mass of metal is comprised of a
Plurality of wires or rods arranged parallel to
- outer surface of the central tube.
6. An electrode according to any one of claims ‘1.
15 to 5=whergin the mass of metal comprises a wire
wound around the central tube in a continuous
helix. =~
7. An electrode according to. claim 6 wherein the

wire is wrapped in a continuous helix where each

20° turn of the helix :is adjacent the previous turn of

T

said helix.
8.. An electfode~éccofding=to any one:of claims 1
to 4 wherein the mass of-metal“cbmprises a thin
sheet metal wrapped around the inner tube.

25 9. An eiect?bde-according to claim 8 wherein the

thin sheet is a continuous sheet.



.plural ity -of wires or rods arranged parallel to outer surface of “t he

‘ceptral tube. 6. An el.ectr.ode. according torany one of clains 1 15 to 5
‘Wwherein the /fmss of netal conprises a w re wound arount—the-central tube in

a’ continuous helix. 7. An el ectr od%acciorﬁm i er ei wre
is>wrapped in a continuous helix where edch mnmmmjgmgl i X i

adjseCent the previ ous, turn of said helix.. 8.* €“Antelacts accor to
any one of clains 1. to 4 wherein the mass of netal :‘conprises a thin sheet
et al wrapped al®und Anhelegtaodeulseco2Bing. to dnyecdbret obdelatserting to
claim8 wherein the thin sheet is a continuous sheet. 10. An el ectrode
‘according to anyoorde vhereia whel magsqofhmetph Lpecantibickivablefd is a thick
wal | ed tube adapted to fit over the inner tube. 11. An exothermic cutting
el ectrode constti®eeddgrisd &or £ideqvesnshant rREFytUReher el nhefor e

desori bed with gl er oG, L0nAHki3° dulhy34 2088c 0ol "EoREERURRDY! "0

5 and arranged substantially as hereinbefore
described with reference to and as illustrated in

the-accoﬁpanying drawings.




