PATENT SPECI FI CATION (11) 1598574 t (21) Application No. 10141/78
(22) Filed 14 Mar 1978(10) (31) Convention Application No's 52/034731 (32)

Filed 30 Mar 1977 53/015104 13 Feb 1978 53/015105 13 Feb
1978 i n Y33) Japan (JP) (44) Conplete Specification Published 23 Sep 19381
(51) INT.[ERR] - + HO5H 1/26 (52) Index at Acceptance HSH 2A2B B3V

4B1 (54) A PLASMA- ARC CUTTI NG MACHI NE (71) W, NAoYOSH HOSCODA of - 2-20- {(
i npossi bl e to make the dianmeter. of the plasma- 18 Denenchofu, O a- ku -
Tokyo, Japan, and  arc as small as one w shes by reducing the dia-

TS Hnld 2 NN SPECTEICATICHE [ooils, TSy,

5 C|t|zensvd ereby decl are the |nvent|on for provide a- srrall slze 5-

penci | -type plgsmildrappligationNon 0141/ 28, that a (Fak Efnd 1y 1828 g gyt og
Y,

n
machi ne frh&f'nn(@lhé:%”mmmcﬂt@né@’ lféﬁUFﬂﬂéomm@'ﬁ ) NS
to be defect which is easr I y hel d hand d 9%111 B\be
particularly )g d i - use, ich no s
mai ntai n bytha,fjs‘(é’ﬁ;‘féwg the dlsta
el ectrode and the te p"'f'&?f’as‘°‘?]hwésh‘fd|28r?°l’rléﬁat es to a plas
metal, in which a®¥d Chi anet er Ht hé/ $eat ed machi ne, and Do 0
a smal | -size penci(frz) In@petAore@tﬁn@dH 2By| asna-arc on the. base&bowme

pl asma-arc cutting machi ne” which pLv 1Iy metal is .obtained. (by WhICh

smal | er ‘'work 60.used wi.th one(mwpmmm&cmmemﬁmmpme than. a : pr eces
can be handl ed), "andin:which there is no conventional machine.

need for ‘the opergh9r e, MMRYBEY BosddR of BHENS CimbSsible loakt e AR LE MO Gg
conventlonal pl asmanenchoful O¥aku,qere| Bpaahndy tttecae:ﬁanaamwrshﬂsbyﬂ@cﬁig uﬂe sﬁ he
end of the nozzlmwlﬂqwsObb?%%Wﬂmyabco | megtrofithenede.di ng' t o the "

separated by a5°§§g§a ?-lﬁl %ar{)t%ggﬁrace Ofltls gf‘;&:ﬁlﬁvep aarc

pl asma-arc cutt iwithwe blaythatada 1}%:5 139 free from the abovementloned
conprising a bodyusadﬂ eeﬂbtltombjoeluhﬁi to a SI detsets,iwhizh B eRili Held ﬂahmtdtde:mg 55
convent i onal a)d’e@ mlnrwwmm ngusain \dml,tneﬂ@lllare@@re

arranged at alb noz b r
end in- respect ntaehnt d@ﬁﬁ %ﬂﬂu%% % %m;ﬁfé Tﬁgﬁ%ﬁtﬁw
pl aced in cont admemmawmmmacmhmmmmndnmmobmmﬁmlﬁ sﬂl

directly pi ec%‘g‘;fv ntmmlec‘\ﬂ*"%‘ %ﬁdmﬁsiff?%&thméerﬂl A ‘11%“0

di stance betwaen Hal&ofaaﬁveﬂ%ﬁllpﬁma by ea pe ﬁ& P{FG‘ﬁ‘“ ense |

t enper at ure resla&-tcaﬂmgan Heendvd 8@ noRke &l - bl&j caﬁsdao fpordikero the and
| ow heat - conduct:ﬁgﬂate ﬁ‘nﬁeﬁ gep frpm dhe S!lrf}eﬁrpf 25>r%§¢remnbde>yamhsmarvec dotiinetorrby 65

shoul d be mai n- t@tﬁfdﬁ’oﬁﬂécg R N amgp% E% mgthgﬁle@} a| ned

within a certaomaemgﬁuagema 1£bd9 Bt Bith aiow@f@n

movabl e wi t hin trheect;tpalrgl nezzly| thedigance tweﬁahse tio eptlttcetrtmcqulnt:rcemqrtt’ge]x’wdmrie1 @an
annul ar cavi ty grlé"&t 3 gen t
Soen 2 conver’ EHADHE GG " R T R e,
an operator ugésle&todharﬂthebasamé e(ﬂfamClr so\/wtﬁfeupt he

30 machi ne, Pretalemseo astthebtmnl eofﬂn electtoslyawﬂn movable withie

el ectrode Wi t h| I?a hﬁg‘g"g‘ Hiain Ea%%‘%& Yg&?‘he 75
bei ng arranged tﬁa Rachin) Whi shcklpp tex"'ﬁ@ce
because t he |ﬁ0emdme br\'dtebdstltemlctfdmmhzzhmh apaceﬂarnﬁﬂgaharoﬁhmlﬁmﬂtﬁbm

| i ght generat ed° Fm 5 Mes hle Taﬂ&sﬂtot e‘lpel@ﬁtﬁpalthebmee '
around the el ecthglg %ﬁ ﬁl roé A Eﬁ‘g‘ﬁ?‘ %“i:;tmde‘t%%;r fhe
| over end of thansayaaz,zlb&q ki gy gy e 35 ‘Jarm exof {hb Aot Capbebtd | NY
yigind aatc cett atCilmm to tbenmmrebotwth pmtahmhso aed

e b e

machi ne to a3har
passages for ingk’
t he cooling wat e,[a ;

radi al 'y di rect dohds ,liﬂlbemg‘usetdhe con- 85 I'n a thadoPfor passagdion el phsFH: fon.DE
held in two ?l; e, b gmﬂnoﬂlz derd tthébmqmnﬂﬂqngudmmnngt\#iwms when
of the heated spot pro

bei ng used. eld ro h
cor s rur e L SR T i .
torch is |n cg%tme?@bawthﬁ)aamtalbmmm‘.ﬂdnspcﬁenpmndataﬁd chb jaixgaﬁm@arc
wor kpi ece. rgg;ugém f theqogzleigpade | argéthlEm erc, resent

i nvention will @%Q 1‘, ﬁ?

t he i n detail gmiadv:emamﬂewaco yrit err s@ hon Q,Qz e an hhe base

metal is maintained. How ment illustrated in the acconpanyi ng dr awi ngs,
45 ever, if the dianeter of the nozzle is made wherein:- snaller so as to
reduce the spot diameter, at 'a Figure 1 is a |longitudinal sectional view
of a certain point there results a series arc which is pl asma-arc cutting
ITB.ChI ne accordr ng to the 95 generated vija the nozzle. Accordingly, it is

oy ~ N A NN r== A

n



I's shown a small size pencil-type plasma-arc cut- nozzle lower end | Qb
I ncl udes a central opening 5 ting machi ne according to the present inven-
12 extending along its axis. The |ower inner sur- 70 tion.

face of the opening 12 is tapered corresponding A holTow penciT-type torch
body 1 nade of to the nozzle 10. An insulation pipe 14 which is an

l.nsul ating material -conprises a body |la an made of a-material having

hi gh tenperature upper portion |b and a | ower portion la of resistance and
l'ow heat, conductivity, and which sh@swhi ch the |ower part is tagpered off,

the conpec- in its outer shape conforms to the central .open-—75 tion

“bet ween mtgerebedxah@geaadwmﬁedom pﬂkenthelov\rdﬁﬂ)rcl%ombﬁldaﬁdiﬁéted in the
cent r althexpaehiney Figiredf ti on | ¢ bei ngnedalted an Ori ng in order to}the

zz efe{!ﬂé 1ither i
et o A P ?e”t@mﬁﬁt&%ﬁm&  Cgohiha
nge ain

pi pe ftﬁavr ng a fla 'ShOWcelofithe the bputing'12lifta o)tchﬁb rected slots
13 15 |t$h059wn§mrltmt¢r hm@dlmwsefth@theo!owlboﬁyn tlonp( dewighgure | A) are

provid dy the"j;g@g gra e 2a
cont @lﬁﬂthel&ﬁ?pﬁm %ﬂgfﬂt gg;@ h%b\%ﬁgﬁ%ﬂb Nﬁhﬁ%ﬁ@?% i nner

surfacexoobetweetltecbodyha e bwer pok- gasing 12, ishmrtedmmhahelttiah)pmmg roface pipe 3is
arrangé!?né teool |§11 nozgle ff ges fitted

- centralﬂ’ﬂ hi‘,’,ﬁ i 2 shi n@f"%‘ w3lins  the upper
part gfltstdpend@rﬁ&mhadmdr HFOWIa$Upp|@eemaﬁ)it@ﬁroﬁdaﬁm&ﬁnbﬁﬁctﬁﬁs 89i pe member
3 cont athﬂtoutersuwcenﬂﬂ}#ﬂaf Omlhmdmclmonelpawhich,sl 85 ing the

i nner iﬁﬁgﬁ%@jm%@ &L 5%% of“sf %chthe PhitedQerdel] Jange 2a of the
CoOl i NGyaVRbifd mdmbed 1) the 6REda0g! e ;én@f&h& fchethyqarw ly- Pipe 2 wth

an i ngfhcad mgcenue:r@splﬁ €13 comdcer - ﬁ@asctmﬂisbdntmﬁﬂ isngswat et
0 m@ﬁe‘t he two pipes 2

chanberingshe ing é{ygpwyé fthe, | nt gp 2 efrth .
na 3. epee g Anping s ﬁm‘r‘%g log,tj Wﬁrﬁ el helae
§ 2\éhm i

° -_tfrhe center gas 25
cool i noewﬁtxﬂne Wb Pips Ahg ifvedt Fas is thouk

idRhterlls The upper
ferralzsog@mewtcrrﬂqgswal@@tadmltﬂstcﬁnmm ctmgars@bﬂoérﬂhe@patfmahscrevopngof ohe portion

16a of e thedenpithser 16"%‘15‘6!5 o gaat

.engages%vﬁﬁéé”pe ﬂebq%;rw&m@gq;g sge aﬁéel X gg;%%g;%%ter pipe 2 is
sur r ounhield gds yip&6 of whivh €id/ otiter dgrfab8. S |ednc$1e@aﬁeml¢telﬁmﬂnfamtmvrdpeﬂ he outer

sur f ad9econtats the inwer yurfepe of fbe tgech bady 1 t top for heldihaan elogirode 20s ingrieddntp's Bhe i nner

surfac%@%ﬁmo y v dP J ggﬁeﬂfg}“ﬁjwmgﬁfﬁ?‘c‘h"@@‘q 20 is inserted

ﬂaaﬁdmomﬁt S &ikh th&iieer the scrdwne Screw ring 18
by engaead bygth r out er flange atringti8. hounpmtemld mdbnﬂﬂigicts t he cooling

threaﬁe BREesicP®de  h fd@rf’leily th'Fh F ectrodedoldprt 0@ op end and
al so at thmu ]ﬁcfmgehﬂﬁner m e@&rew end by the

fl ange. slueldgassupphedfromannﬂetplpeSpoan'| NQthreaided &s&tﬁl@ﬁff @&qutlon | b, having
a 35 tmemetwef@eéwwslmmemhnulmwﬁl pextorch pardomt 16 andibé € t hr ough whi ch

the ef0 3?"@:&?@ 1904 ngelestr F‘%‘f‘ﬂl sl %‘?‘ twW8&n the 19
'passeséﬁ%ﬁeﬁﬁe@ Sl 20 hr?: oual clb dﬁ{@ﬁ%? 331?;?% t hr ough
Whi Ch 2t fertde srew mgnﬂgubﬁEsmi 82 edt:ﬁg\dﬁvnﬁﬂdsfmcﬂleuntehgatsh@ shiel d gas

suppl i efepepftbﬁlpw i % e8n 0S| mer:lbetlﬁr@a ce of the screw
iy e ﬁ%}‘fﬁ srrramrﬁg"ﬁ&% BEAE Bt e Lo

‘torch ﬂﬁl{uh E OWStadt ItieemO IR Rsid the | ower end
el ect rdli@phﬂlcﬂmderﬁ@tm Weof the hifabr nede eaoldiﬂgportmnmﬁsiaismd@ﬂf "At the | ower
sur f ag :Wereni ‘%é degvtv"t s ﬁgér ode

hol de %p dofhn pr’:.eafv, é"e?f‘olhﬁcl s an

el ect rq:d@ectm gngopmet:onmﬂn&ﬁnlotshe f%mlﬁves&ﬂ@mlb mel€ upper inner
sur - p’PQgi with § %dw@m hebeem%%i aslslfgff Yﬁlae@mtﬂ the | ower torch
porti %rff"fg gg? t he ‘?{tﬁ%‘g %t he At the
enl argeﬁel e e‘g C&ﬂ&k@ﬁe%xﬂ&%l rSUC?lz a way

t hat 1Bélweeamlted¢w the eentreligdner %oMurgoHHematodamZ@Iposhi@dm t he el ectrode

hol di n %@9 Pt?on- rﬁ‘i‘& ﬁb’% efﬁ% te22scr ew f or ned
in e er. 195” i nder
port | orwlﬂa@ne eomaeea hamber @ %ctidjaa?gaﬂﬁhg 3 s tapered

nozﬂmmhmmmdim¢®dscrew kmeﬂedﬂxenpmnrnmterﬁrfodauﬁﬂhemnber 21 is

fltted tP%‘? eFn RS msﬁ“d’éh der 1 ge of d | ower por-
of thg thin %l Q% °%§r‘ﬁg|ts‘t éﬂ":% &Xﬁ Agg i nner top
e

end of an upwar out er | ects over t ode hol der
projecting ring | Ca of the caonical nozzI e IO S 19. The | ower end portion
of the chuck mem contacted with the outer | ower end of cooling ber 21

"is divided longitudinally into several water pipe 2, and the top end of
the upmard branches and tapered off 55 outer prOJectrng ring 10 |s also

o I ~rN " A NS 2 1



pi pe nenber 3 and has a central opening al ong and having a central bore
lined by material its axis, through which the el ectrode passes. having

hi gh tenperature resistance and | ow The outer surface of the guide ring 24
corm= heat-conductirvity, an electrode nounted within tacts the center gas

pi pe menber 3 and:is pro- said bore in a manner so that the tip of the
elec- 5 vided with dual spiral grooves 26. Wien the trode is axially
novable within the bore, an *65 center inert gas passes through the dual
spi ral anngl ar cavity within the bodygafs t he torch and grooves 28 it

aCCIUI res a reyalvi ng notion, Qllrrnllnri-l ng-t-he—electrode—and—arranged for
cir- which pregoh aﬂ,eimdhheemhlopénn@ho@ffeﬁnhamigatdaﬁralmdlmdhynnm&mlcool ant

wat ery_t he spttw:sahmushdvhtchﬂwnletz@ﬂ@assand thNﬂﬁétsh'F?@P ajure pgistancgand nter in
el ectrode wit ik f‘@g&b“@f’@h éﬁaﬁﬂdr‘%‘h S PPg i Eﬁ“ﬁ M"% i3 %ﬁg%b wt‘
i nsul aion p ed dual ob\'fe Qﬁ@&s WitRiOth 60 The

el ectrode 20 CénteP Mt fay pdssost uguph spnah |ra dnf@lmtorbhanhe

central bore gqus%eqaatnqnvsergv 3{90&%9 t£ Wﬂﬁém ?ff?g?‘

el ectrode tip ok ?@h ihe3hido hterinC C L dﬁ X vﬁﬁ' |
turning ring the ir ﬂdn’}ﬁbc 1apered tQup%hd’(l&foanHﬁfpp @xidEbf&Iet vﬁmunf(éd to
t he el ect rode e@nemoaez Ody/easily mioveé upadt | on atxmedoasdmrmsmeﬁhwentnlbdne wor k- 15
screw 28. down relative to the nozzle by tummg the zElggielh & i g-ad? t he
nozzle havi ng$ea® %ﬁﬁﬁeﬁ T’é’n i f@ﬁj’ﬂ,ﬁg&g ¥ woiadi al | 'y
directed sl scrdvmgt e contact fa 0 theppeeeﬁﬂnnelwwamtofmanombhavin@w

descri bed. noztheeu‘}u%mptmnmﬁ%:?m n of the nrr!d%l\; g tﬂeﬁhe g‘,’ésn

nozzl e 10 not Pf¢ ge tral
bore when talﬁmcﬁ Em%iﬁ &tﬁg ﬁwﬂmuwokﬁg@etorch ls in
contact wit by sedwothi eofaﬂélectrtedoﬁm 29 higa cat hoﬁleorozhfas clrimel iw Claim Ig whichalso e 39

via a 2. A téﬁl‘lehal eﬁalrf’l@bﬂ%fli \M‘ﬁ"é?f zf} Efvlfﬁe t&gmgp and the
base net al :% :;}, E?J:ﬂ?j’ “a dé?"ﬁﬁz e thy lower cdee LS it er
connected to 16@drinost Sowha&ethelos/btreﬁca@feh dmemzl e_and
the | ower edgendxfftltelnezzmgobﬂuemﬂscmmnmje 2 (beingarrrompd ot paswgriofinert fhislding or ¢ 83

o i 27 er t e i e
body, whi ch bﬁﬂ%ﬁ%‘fﬁm e :@S Dioy D ;’gjdéﬁ%&aﬂ@&%nﬁegw e

nozzl e 10 by hﬂttﬁtbﬂ@re&ﬁi&s p.pﬁddltdﬂgle ga arefestn %ﬂmﬁmzhert

shi el di ng %chamh 721p the(njes|pipa alwat’ﬂlem?n@fsu as. Xat er

chanber 4. Thé&* @fé‘&g; :cte efeﬁ%li ¥ ob ag;rlar m 1
or 2 which inqr ot @ﬁgﬁ;ow'g% g&mﬁ,lg S,ind ¥ or a I'ncl udes
means for for mbal lammrthmntargtsoﬁrcﬁthetchmﬂm xt ar antethedefccﬁttlaszemwprpdkple!d t the

shiel d gas 35 opiningi? ¢fdke no porti ’61““ od ip anypep nmber>7
o the’T ot g el AT e 1 1.
2, or 3, \r A thel@vet NI 8 maere&%dela edl Within said bore

substanti al | eaSofhbretectrddesz@ tUmledgeﬂStV\ll tbtvﬁrdsthe blwekt g of thihagzzle, gerling 01% of

LQ?WEQE“{‘;‘; |§§%ﬁ$§f§fg@ . mlfgeg, g{e‘;h]‘%‘ﬁ &&@gi“"’ el ﬁltﬁgé_e]dand t he

center gas outtmaédﬁthee ﬁsﬁmttiilg,lkeep hogl Bodwesh tl&tﬂotldpﬁ@ afd ﬂieéla:krodhmhkpl ece 35
openi ng 12 of npm; lﬂmtt’tectw@htheworkplece The \gg{%'ﬁ @F‘Eﬁbl @S‘g#eﬂ i psany
preceting 98 S mt e it IR %gg‘%q |
wherein an el be. TRUCEfd ba s't}fen | A the €ddhli vedeEr

wor kpi ece oetthe:bei:telmmngnzhhouhmnomatdmaﬂ#meddmk 31, resulting in
striking an ?rﬂt&‘ s“fface thece. the electrode is noved withipgsaid
bore end of 36” Wf8° leece\/\‘forkpr ece justgpi@udrd the | owest end

of the nozzle, u:mlnbﬁtgoﬂéﬂactﬂad&fenﬂxh@nﬁl ect rode 20Chafared Pdt@eAgende 20 i S
wat er and an |awelrdillgg>et!}eféucble§9f)ﬁb¢wmipltce3k he 100 th ebseway from t he
wor kpi ece 3% b 5“}% fe | onest end of the nozzl ¥ o @cted turpisng

the ring 27 tso es;\ 0 thickRGhpri@h@c- Wi th the wogdgpi eCce so that an
arc i s struck bbdyadaprtemdebecheldfoamn@dbfnnogmtr ng, keepraﬁﬁphwm«er the tween

t he wor kpi ecet%fr‘lﬂd PE‘(?P? t‘ snozzl e 10 in co ewi th the
wor kpi ece. Tgdieeds 3 “dg{(féw p: % suitabl e g( t5 machize is
noved al ong the cuttlng I'i ne, s fromthe workpiece, the inert gas

fromthe Ceq’rmtcai or erﬂ ngtatgr(rjent ?f%et gflmk.m%g mtecpva ngoﬁ Jstone qﬂich IJ%'PQI Pul lsheg ?t
PasSi NG OUL WAP O Ghebaiths ORE, 26 Sitharhprorcaulithngs, Londo WM KK Qo whtoh co

passes out- and the torch is noved over the wor kpi ece to vvard fromthe

central opening 12 through the cut it along a desired line. radial slots
10 in the contact surface of the 50 nozzle, and this helps to cool the

wor kpi ece for 110 better cutting
efficiency. ' GEE & CO. The anmount of electric

current I's vari ed Chartered Patent Agents accordr ng to t he

o Y b1 I D ”~ A o - v



pi pe nenber 3 and has a central opening al ong and having a central bore
lined by material its axis, through which the el ectrode passes. having
hi gh ténperature resistance and | ow The outer surface of the guide ring 24
con- heat-conductivity, an electrqde nounted within tacts the center gas
pi pe menber 3 and is pro- said bore in a manner so that the tip of the
elec- 5 vided with dual spiral grooves 26. ggwghe trode is axially
novable within thé bore, an 65 center inerft gas passes through the dual

spiral annul ar ,Gavbhie: Mda'hbdh Lﬂﬁlbpgsxg t Ngnath@Nidhh et v3Fe RS
acquires g revol VERE (RBkougH which SK cleOid8 pidgs.| Ne Riving hiEIORpeaatGh eeaﬁmemgﬂo
cir- whi ch pr onot é‘he dultee surfaerofithe syidaTing 2¢fdnect |heat-¢1>eductmm aatelegirodexhounted within

wat er, the space 019 &t ZTF’E‘”‘ RIPt hepd er.3p that the f‘@r‘lei"
chect fode v (hi 1 %gﬁaﬂ%&%ﬁm"r SELL O TR

I nsul ati on pipe 1éroove3261t& ﬁmlt» e up gﬂfeete &diaﬂﬁﬂfanwdtfditanO

The el ectrode 20 whickproinptys h b Pf&ct:aﬂlel neﬂﬂtﬁo astO mea(gs“tlgtl‘)he

central bore dogﬂlﬂf’%ﬁg{:’ﬁ thféﬂ% %&r*&eb‘y tu %é;eu 9 jrpeed tobe

el ectrode tip near THiQettRIoes0 i€ ov 1oﬂ&aﬂ§ce Rl G,

turning ring theommﬁvetdlhe trteo a naourrd\mrelebmdetlaneaﬂtﬁehmmhcem{ to
S

tszre e\?\ll ggt rode hol g]'?g\:%?;d the electrogl IP% n[lg) bgggortl r&ecfocrliy:x ka hé‘fs

nozzl e having 75 'irﬁaemﬁugdpleﬂagonmmereatamrto@fhet aadiamycdide cﬂ&lsl?b econ

directed slots i nPtehtet Ifoa' d ﬁb@‘he esemle

deggiisbed. - nozz| g ﬁ% "]‘I‘l‘ Eﬁ"’eqfﬁt;f ’;}fj"%;gt’

nozzl% 10 not iy ¢ tauvudttir ncso&mvﬁ n@dmnrthﬂm Svllighalso 80

bore.when netal woankipal éemd?.liebatermtaelsbtotbreode 20umlsdesmnewlarspabdmmtemth¢mte; in

t act th é°th &f th B¥f hod the pozgle pnd; the lawpy pdge of the
onact W, ti‘r?ﬁ?ﬁ%ﬁe o oﬁﬁﬁy %m%&f&hﬁ Aty
85

base metal 31 tgs bl of the nbfle 10 byiukritk@be taiingNNU| BdingIp@peal Hja

connected to the tingRfeCaplingvwater is|suppliqdite ths cepling gas. . surface of the nozzl e and
Lhe Tover cage of MACEMSUESRIET.. AT RN SR
body, whi ch body t&ttﬁ%\»’é

| ower nbst  encl m;elmtnhe7lvia\1mruﬂarptbeefanddcehermerl e, 4.het ueCldm(lf2 tbh:e, 920

nozzle 10 by turnk# P vig Hiednet p eﬁh dthe ang st#f’élﬁll esc
shielding 85 rin %ﬁ xg%;ﬂ gl | ?‘8 ‘Q‘g E@mﬁﬁgpgﬁfmﬁﬁ?mpmy'
hxﬁt e

wat er chamber 4. { §tehd GBI t thdll Jf QUtaRY adfetaClvatkpiaesl 1 N
Claim1l or 2 V\hBi:hpminel’.tofgmwe 1@uch as ar on hsemmotch asanymewamg 95

i ncl udes ns for ¥hep HC&F 19 ent is
SUppl 9 1ot he SRR AR oo tftrraﬁttv:r m%’" e

30 chanber 7 via Teﬂﬁofltlﬂeﬁ rqaemao raa orkplede ?ua cpl fadlthe 1dwestand Ot
indaimil, 2, & u@tertheelwo letiede 258 vi a w#‘teran‘rh#retle ameﬂﬁphedamdlet he 100

substantial ly. as FRiRCES IRt b ST t§ n}fgﬂégc fod
%‘f focﬁtt §L§ }E e}h’ % g%gsec %lgata arclssg'\?f

t he annul ar spacetmder t}@ dt

trode, th
bet ween t he Iovvernbzrzlecbrmpeﬁticmnh h!éwaﬂt ede &Eée@ v
the center gas 6%!“3 e fisov tv%lz:ltlﬁ?‘:xgo]zﬁel d '%ﬂt?twﬂqpﬁ gﬁsﬁﬁ ¢ne 485
55 open ng 52 o (HESHE R * S R
in any precedi ng w2 fr fal pamgn& ethecumaz)h@adle ell Bne.

used, wherei n an @Id@btortal@anthccnnraeirwrfacsofbhe)ught into contact vmth t he basel
wor kp| ece m°f‘l‘f’é‘hél""€ﬂ‘§”f"&§%‘ and the works.31,) resulting i A0

t
striking an arc frome Burkt B ¥Rivic curRhEF Aried N €l eCt I 00GaitGed Eaibtaghid i N Sai d
bore end of the eh@mﬁm@ﬁbeh%cmsofﬁﬂa%nkmdeplece j ust tom«sedrtldne | owest end

of the nozzle, r the el ectrode 20. Then)(eﬂ‘;g Ois 15
wat er and an |n %ﬁl\g‘ﬂg H.Jlétgl(éhc I difga 100 then ‘ng?g romthe
wor kpi ece 31 by b&@raﬁfirtedftm n\wshanag'a erthe nozzl e i g9 Egbrh &6dded turni ng
the ring 27 to- estqbﬂldt@hnaahene nd oehmle with the workpGleld@rdso t hat an

arc is struck b “’Td (:‘?—Pd‘H“d e ng, keepi ng D vie?; 1 [ WEEeN
t he wor kpi ece a(ra?% %p?'?e c]°ec ave Fllece z‘ifpe 10 in Q%‘tg ?ﬁ % ?IN"’ 120

wor kpi ece. The el ectrode |s m)ved a suitable distance away 45 rrachr ne is

mved ol ang he U e g ST e o e Ky Mpgsine

fromthe cen- 105 mai nt 2 ni ng con a ween the nozz al bore
passi ng outward al ong the_radial sl ots, t he wor kpi ece. The center gas t hen

passes out - and the torch is noved over the workpiece to ward fromthe
central opening 12 throughomm' ng a desired line. radial slots.
10 in the contact surface u"mam,ﬂulﬂ" Irand this helps to cool the
wor kpi ece- f or. 110 better cutting
efficiency. GEE & CO The anmpunt of

eI ectrr c current I's varied Chart[ered Patent Agents accordr ng to

- " o Y P T . ”~ A o - v



