@B2016169 B SPECI FI CATI ON A et
i nconveni ence thereof are overcone, as disclosed in the above- quot ed

patent, by maintaining the-current Electrical discharge machining

densi{y substantlally constant by providing a current-cont ggb ofd 166 1

respo_n_s_;_ue to-the rate of 5 The present Lnvention relates to electrical -
harﬁqﬁc@&ﬁ?o advance of the tool el ectrode advanced by a machl n| n

{Pular, it relates to a net Im‘ii‘ Pceg'gﬁﬁwE{FPY g??
corrpen | e of and appar at uoted paten tamlngt ecurrent
el ectri cal rc%i'ld}ség gﬁtﬁﬁﬁ% ining current. p,gﬁ%lénbt Séé,aéﬁfﬁﬁa“‘b f@,%etaft hat
when e grevént iRinG6rerelaiel tb ofeciricadbisdbige t I (T CadaeOS Ihedool electrode advatizbd byan Of t he
t ool elreshining EDM. laphriitstae i rdiatesao alinethed: t 1 i (gabicbrit@tingreaiviforicorgpanaqionty ¢dnying the
rrachu mqﬁgnd apparsteqrfobelmwahﬁcmma%@mo f ecyrrentdhis istbgsedwiport the factthal @henthé aces
"s’°*ls ool 75 RegiietodHejtod ‘f'?};g% igadipstedy

ec I n cal s ans top'namta

miChH'& ﬁ cg ‘f'? 84 ac?h ajt etgqvancedIS s%[:,%antl ch§ns ant o tlmumm gap, tfhréﬁ e
e id j@ﬁ a func rjat@ féﬂing\é’gf e af?sffﬁ%cﬂon of

IQF ogr e_ﬁﬁorﬂi‘lecgﬁftl_ﬁh{a gtreéerPN\adenQFemobgler changge dhngalilf JufFee® arth %o@éﬂﬁ@&

el ect r i sachinimg.Clihie mvérgjon i Bplicableadivdrions © S applischafds@loh@thi Mbéhirivgy sutdacs.C har ges

al ong trhedleseidcRMripprgtianinduging borimades of EDM Gopeaaadntina reducrdisaifacearbais pquiyalent

Cons ei§LraYibr k'"&°’r‘é’6€ré'€t§"§%f‘aﬁ'@9 area i s 8daphighes famoya rateanda OTSqSPHﬂd IYor

t hr ee- dr%ﬁ;us er pa Ic\lg:lrq évtvl(c)::lsE% ach a hl gh ghﬁln ng ef e %e’ a O\II\':::?aatsee .
cor r espOiids % d-,vd.;crherg mﬁ S I T T vt reﬁ brcing bow i
el ectr qglgpp b fri of Nt ete1Bichl BRERAS€d NUREHLRPadvs 35f tﬁhaer

oper adoi 42fbSs the machining gap filled mshmwnﬁhgar ea 855 Edheéquaitg)the 5f@'e-aalﬁ patéht plo@te of I n

el ect r iftuid or quiddieleatris (mmddeiosine ganstinpert 1'i ¢ eseasingyneansrbsponsive to e advatkeaf

corres pﬁdﬂrﬂiﬂﬁ mr@&g@ta che§'% ¢l¢qmal| n t Hbe dlestrodeder "mwsttrrgéh@/ae#t@enrrauﬁeqe
%ff&'é"th cfd‘?? XS EF Q?“E'Hég PRSEAPH P

pul ses dige 9 t A 4 iP 9
Fil ﬁ@t ﬁ’; A g@fﬂ e @tﬁfé Ue“t '9\6 clr e INc I ?;Q?of?éf A des
flui 0Jdv rlcétHHbt vidrd ths ﬁor&tﬁetﬂbys QFa Ensu%%b% 5pe@ﬁ@ﬂ§ as

I €SPONSbstandahs atda&ed R} nd@ibniAghé datmtairthe 0| I dih@‘béd thé&6in \Wed redah-clireendoh6limedns
succes shahindfy gay spadinid sobdtantibilyeorestadtt r ode f Onaylinttlide atdung of drectcanréraithictnis i n -
sur f ac ¢hetphyddrzilogannatdsietrepevsl qhwéarg%¢ beel ect rsw@eel acjandie# to providegteain Oésllp@s@el t 0
t he rAACHFIEFSK 'VG éﬁeétTh%??"taa\'th'Vg*’ s?r%ﬁ"ﬁ?ﬁ‘%{f a’F ﬂ'f'?"d% meiRtet

y be c

As  megEbElR pRr e M IS AT Qe pov%ié’fé 9@3 ”’a
pr oceedi el s?lﬁs Nobin rﬁiﬁ&{tla?r@shln S fre y ornQFﬂeQ@::F?b a‘g d any

of var lmm.nmgwaamhé @paha/mhtymmw he :wmb At %g&ﬂﬁé@eﬁé@eﬁwvs by

t he ra&tgyclsaiysétngingiendcol el&peds dwag fibinyhe amofmaﬂanﬁmamensmdamedyuﬁme bfrvoé toffni ng

to mai n@taknmcew@"ovcifwbmamnq rhe#ﬂe\mbet he rrecd the train wbitg mainspining the pulsafeequency £

machi ni ts '"QQ%%"&H’PW&‘F:P taﬁ"fPSta"t'a"‘;f?% r{iRathey °'S‘5‘Eﬁff7t‘;;’|6‘;fof

S\I/\/Ir tegjaq;i arame e?rso | i%‘?ﬁf bucgrgﬂyezgtrka:‘alll ow rfﬂ t}}é é’ulsl?esé stant; oggdzzwgf%‘gg T8 e
ch m S&h Isedt

creat echndmﬂme%ﬁ araha@rwuﬁnv Em.ng pul Sﬁﬁntma%ea.aﬁ.aawn@me Buifs Bdddtaht. €d

t o mai nkedits) ng&e:Iab\m it Gefpcelr@@hmes Midt h Chi pSThetnudifiaatidn grasdBdual pulst hgraaetes e nt

densi t yrelgtiMestectrade wednandbusfarire i n pr oducdusthpwenrc hqeanfqvgd mbsdheplvg@wemsyn be

clarif |'E‘H‘"d‘ia§% m"tbwatmm jgularly agiggted nj ng‘h%tP@aet"B ini 'f'% SHET AR RS y. Or

I nt er ﬁﬁbleto chlev Iﬁr in :;I:o(l/aryl ng"P |mn per::éo eec sung @Ign$% ce tﬂf
the pul til gsl{’itgt\t(ﬁl 3'@3 31 u&ap an(ﬂ;ﬂ c@dﬁc‘f ¥th®hfore eﬁtiJﬂed
whi | e rmlda{oaérnmgo k.b&hmuusem brspiency f w&jnt&a.!,fnymédataruamauaggmeoﬁcea

el ect r quléeblaeyisihg metthial diddibrgs mbadiniatis al I Vinto @rastica Aiid ard ib pravtixe incorgeridne.

of f - t&0rthe wotlém withkpowessivelpclmhdicarufremsh  TH&C hTheipregentindéntion thersfoee seeks tfprovide
train mpwthmquamhmork'n%famf@emfe uen 'W‘P’g ° fﬂ'éa"tyh'@%*eﬁ@m%iﬂ'h g gap
and t he® ‘??HZI '?ﬁ“Fzss"’e'Vé‘B‘fﬁ’f’%?ﬂf””%Ha eb‘Hnst a e ngat QFE: u}ﬁéarﬁ Ingqon of

. a smaller surface of the workpiece so tha area anti j—:}?
Gueb " @

e
cont am Bl i Uembocraabivd Jlgr t he hlnln
whi | essrddatTRLe b gentt réml;elsmn grahamet efza b|| i b uansamfauﬁgeamby@face
el ect r i undbrm #ppk tn&fofid&eesﬁvdeﬁdesarg‘amt ant; aarea( d) varying the 40 di scharges,

i . e. pulreddesiminisiel coment depeitias themoddrg | p Ti@reasérit inventien ged seeksto provdepn| ses
of t he areadnareagsi 4nd vigepregf With themachinifa - ar e 'G@t%?drﬁWW%'étuéwhmﬁhmﬂ the
ﬁgaé:famsd Ben=tapinter ﬁp'sffﬁgs' Ul sg3 (oing sgriace greq [p gflectvaly GompeRfiRfal

gﬂmﬁ’ieev urre d f 0|d|n g{luctua ion pf basi ulse

r,ate srlt a iv chpi ser tion is

par ame trﬁéa%ur@@ Fbé’i@r rﬁ Qlﬁtevltﬁgt@bllltyandtoach desriES?lWeVer’~
been f quadnddd, &akﬁnm\é&%m@mhen i ndl vndu:ainlny re3ik. i N conbi nati on

par ti cuhahining@sh wslerad optirnat mpehirdres - machi ni Niy acwrddndeiwdth the psaaehma@tlpethameiiwe
45 t FSemndition. Hiis rartisalatdefeidngy anddishi ni ng  E9rrtbyidedis methpd okslesteicatgigehat@ear, are -
adversely affected and the suitable to achieve desired nachini ng results.
machi ni ng operati on beconmes unstable. Hence, the As pointed out in US

Pat ent No. 3 536 881 issued- earli er nmeasures enunC| at ed |n t he

Y T N o~ 2 1 A NN 2 o o Y b1 I~ O™~ 2



rrnrng a wor kpi ece j uxtaposed mnth atool dependent on said
At aneous area of said electrode across a dieleetric-filled machining

; rracr&JB i RaTol 6'§‘u§faces during application of said pulse with machi ni ng
surfaces Of area variable as the tool trains across said machining gap

el ectrode is advanced rel ati veI tovvard the At this por nt, it shoul _
be nomaebrnmaaworkneceu'ewp@dmra vvhr (ﬂ‘FP?ﬂE’F'ﬁGEIS% grtaneeu f%
tacr §ﬁ§e{ tric-fille Jehiging lﬂ'rage %pglg:gtmé\ Lsﬁl m ng

gap L ,oz.;; ik r%;r ﬁ' §§" ?rﬁ he A IS i

| st Y U ceSeht nslty islubsy threa@dhoGidhis ent - di vided - -~

E‘apﬁﬁvﬁu la&bi&galarrﬁamnﬁ 6ba§manﬁd -0N- tspBaifichtii andile Bfpended BRInis®d defebtad
over indiidualhosghing getenentanquiserafi-ng" .  haihengeaa culttentdivided b the mattiking drea
succese:ciememmcennrtsnerOﬂ'#TeOﬁﬂMWffwg area cwerwhighidisphagijes ats aeay eﬁ‘gar e 10 being
separhayingie dyatien EERW'Hth‘e %“F‘f?és';ferﬁ'[a@ﬁval fThe "'P!sh'B' ¢ H[P? ?:Ij%%?t = rtame dg
aCéerb&tngF aﬁ‘%“ﬁi@ﬁ%g‘f en en x iﬂ‘b 1€l ng. ?‘ @éﬁi ‘satisfa " discharges s
di vi OIJ. wssch ? ochi) bshast ory dlo% gquesu.r.trﬁﬁrewrremsenaae of said :
M. hi dytiRPapplida @Rﬁ§ard puldd@rGink ordigsdi !l - uni tadtnd®mbYenichof the blectidied, 64 16 | - ve '
duri nﬁac&iﬂﬁ g&khdN of said- pul se 1.rai NS asungsisn hat etich “adtistactony” tischargent  of
t heisel @atroliitas leasd nnedfisaiddutdtion Torcp gaé) agndsultsm an identical amount of stock removal, :
assurﬁpldlcmﬂtlhmntefad ﬁOff 'QaWS’P%W}F d| 'i§'°“i'b‘?ﬂ‘?"(9?°|“|"ar‘i jning a’P%a ' " .on ,
of sdP%II:'t‘(aE[:lﬁ‘P‘étsﬂ@ﬁh' ? Shinvh e‘!tfec ro e run rlr;i u e )
re”‘)@‘?facegsub 5’;[‘ e@E td i bih ﬁh To ffder.oed% @rgraﬁnr% o ont stng the

d d édagofas.aa ld%slteéw&rﬁ'%ﬁﬂbl&:r%ﬁ bmfm..ar\m.aﬁdugea :
soas enégtrode andw&qg eS. t he renpval -rat e ditdiniad iy cdiof tida henial Tofidetwedn the -
Mai Nt ahdtoiding tcatie peshirred Satidof thapesgt sai d svaeksiveitraigs, tdachieyeshednd describkd. per
uni t ibvention taemiivanceroent pitke taglglagtods ur f aces %B"sf*&ﬁteﬁ&?dle as@dﬂ%‘t"&'ﬁif"ﬂpfﬁ spite of
chang'e'ai"ﬁm@EY"P'\!‘%'EF :E‘ER!‘H"'G‘“\V;?:@?‘ESH ey ‘E?éf'qg'é:é'g’;?'lﬁ' "‘EQ ;E:F 6'&‘; sé{l' ?m%%r gy
e SHERY ‘ﬁ"r“é‘ata 'Pgﬂﬁ’mze Wdvance oﬁﬂﬁej 't’gggﬁ fm odridiEatar
duratlh& 9us acn gér@ Haﬁyﬁbdtﬂ%ﬁﬁ el emblefdtfe o‘éﬁﬁr‘%ﬁhﬂﬁ&rt emachrnmg -
tral n&te%{% thd Y8te ©FddvEH 56 ofishilool GKicBbdeal Tof furfaciche@ss ftdieonbare tatinatertcan kene.
pr ef ekt tb eatwirkpiaé dirihg apnliesiondf saig U C C e sktested andaispdto ptovida cdriespoadinie end
desﬁﬂr%gdmg:m;gv;ém?éﬁ@ha¥h@%wgaﬁqgt ot z?"g;énff‘t'?‘(‘?ﬁf'gflﬂsé%ﬂa he‘;‘:@mg%%?lwp :
el ect rai@ad §gMgrvala P s | ati t | ed
in a Wﬂsﬁgr"ete‘éﬁ%ﬁe@ 'regf"fec? Va&ﬁ?m[% ict i v82 "°t§‘1 950 ach'eveth i% fibe dhmggd g

mil nta ..uumlg tmb&rﬂ'a%cﬂﬁmeﬁﬁ%’t ng 90 Cﬂgpﬂcncﬁﬁé Oﬁh réH’e&'rnth‘tlonmﬁ u'kltla& €s
St e3DRGkntioh th&teishRNGedA] dppattui foem su bs t@nthi adtécfioCQEPSIT adtécting dhange in-the !
di r ecdléctritaMiisichargsvaichihingfaaoekpiexd withGi ng pempainiligardaaver whish eathinireclisshargeshi ni ng
ar ea ®olgheatrode scrpssadisisetic-fied mapkining o, t hearp eesyrrip @)%'Tdt“i'etﬂ%“‘d‘f‘temﬁr"%’q"ﬁ%at '
machi $ap haef:'ems afteﬁefareatve' aamance stt fh t’p’d‘ cgy
ete ch&m?e
1

| e n orda
cha&q'gg BRSO ara P can tr’&; }ﬂ%{v 5;3
appti %f 'f é#or &&serr&ig#se t it sfap.serreﬁn edaga.aa.mu se
trai nﬁrlse@r@ ally ¢ r@ﬁﬁng d?é]@rn&ftarﬁal dustagsin@ip be Poviged. t ch-over signal sto
changguideber peémferrﬂhédahltme'limrﬂmﬂ timai d i Nt eMheak ankdaftifer fegtuoaridagvdntages of the
accor wéfacehavirg g diretinhd o(- Wismtha suitessiveTof f )  pressm -oweﬂ?w%eqcomamee readibh sai d
det €Ectrains beinp eengfataddy aﬁqtvﬁ“aarﬂéﬁﬁ\@% offi {11{eanras tfmmz 35'9%\?%‘ RNt he
end degtepnségd)ro %Q: %iependent onthe exemp aryem 0 mentst ereof given with Br oad| y

C

St at e s:la:‘t ﬁpé%éiaoszah ma rﬂéu oage@sgedyl ng t:é’?ilgatotheaccomganvmg dia raransrnpagt(::t of the
H\tachmlng

rt ncl: p ‘fhe present F;gméerstdmaawd.agaﬁﬁ iG<ratify pulse
I nvaﬂt inREndfOIRbMralikig B Ieét diledfsaia daf@fia atl s tréiod utilizb0 O thd yeesdattirettiop withitiegpuse -
det ecTénumgd eéimm@eraiTmﬁimcoedae@twrth@aH di schmlg@tq'mmm lngccardMPWp!' @eeﬂwp!eﬁ a
mac hi mmgamowwemnreerrgmiqﬂsrﬂ n d| sch gg ?nga el ectrode -acr.oss

n| str‘%g gaba ic:

u t :
di el E‘P rarf't'rqq or ﬁ%dw&&rﬁ' :;‘%ﬁa Thc a“‘r" [P gﬁa%j’,ese ot

e

Conkg Buloca

éit On On an E‘e sali dFE@&'&&U&&IM&Q%M|ﬁus&5W1@EK‘eantrol

rel at I \Ae&oyduﬁngaﬁébréf&aedféamredsmaésea’amﬂf i N perGan o anaseiliatbitdefidifis @eiewr eidughange |

40 wousppét etibe inwdntietpna pizaiiadoligearodgamii ses . pulse trains of eldintary pulses, whichtiraisage ar ea.
Li kewivodkpieceris asipanaedielativelydaveard the pifen VrreanSVCF‘@PV' dr?gd mre%eg"sa&mdaga@
i ncPUen ‘?ﬁ’é‘éﬁ‘?gs'f‘é {ﬁE’gﬁ‘ﬁ? tf'r\‘g'a'f’ éke 5%& ﬁ 'se trains individuall v

T ammatlc ircuit represen

Cons!subsag.arﬁ %ﬁ%ﬁg |s|g rﬁgtﬁm y be phrﬁ raffﬁgcz wt?gﬁ ef)'in 48C ﬁé?f; tﬂﬁd
O 't Ui rjnégﬁsresp hepre é?n@leHhﬁ& an advant ages .o

relaﬂveam E&M@ﬁreﬁ@nsawt t e smma/&agrwmemnsﬂaﬂmhm on-will
bec memaeaﬁdQMpleye f4tpréduaingisaidxdgnaly S pM aledretivdoyachining swfatd aressdetentingr val -
Toff; 110 apparent fromthe follow ng description of certain nmeans for
produci ng a signal dependent on the exenpl ary enbodi nents thereof given .
wrth |nstant aneous area of sar d machr n| ng- surfaces reference to the

o . N - 4 o



GB2016169 B 3 arrangenent - for use in carrying out the invention;. @
to forma machining gap G therebetween which is and N
suppl ized with a machining fluid. A DC power supply Figures (%az[}ﬂZ% EEI rcuit

di agr ams _showi ng 3 is connected to the electrode 1 an e wWor kpi eCe

2 different pulse formng circuitry for use with the via switching neans

4, ShOV\)Ff’a&Qe’aer'bM\léﬁe"tanWBQ gtttthemvgttiom/ent i owformamachmmg gap Gtherebetweenwhtch is

70 whi cf ;‘t s turr ﬁdm mazm"'tqt'um BF gowersyppive

. ec

IS ShOWQig etﬁlﬂﬁlgcﬁf% @Ult'ﬁg‘n&:éwnm ?feal ter naggsy; ﬁ?rjt?ﬂtigag‘ﬁ e wn asa O%nﬂ%ﬁ&e

out puts Mlerkibr! NS BT 0Y6d | N AE G iokig i Bh e ¥ a swithhi

3 acrossuﬁmraﬁa&belsﬁtgvr@ancc&smwﬁ.&u on, V\/fuaﬁétnau &ﬁnéctatdraecdrm

consi st traihs ATTAZ AS evnployed ngacevedanriithdse conpr thSBSs@réelsra&bsselheemnhmgyap}m ses a

of pred@t’%\ﬂm -mbigh pyisetiaine indiyiduallygesisistoft or 5 deswitthimppetworidd comgrienafrsf 0
ﬂqe"fﬂe %zeﬁa;fwetetswﬂed oarttﬂ'enat/e a deﬁcéletptﬁpw'@ww'attecwprwmerowde

svm t c

91 ?j‘é‘trgf ?!quL E‘gi h'&%g‘g "ﬁt”‘r"at"
ve rams eln rate tot
separ at zﬁ%r% Bn- } qgﬁ; T0 o e Of f %«%ﬁ lllaﬁrﬁi? Q%ﬁ r‘g@é‘g
$wi tch éemérﬁﬁr?ﬁdls’ék areQ gcted-ﬁ P tHelrdHge SON aﬂ whi thdh the¥fdquéh fhe o&ﬂ tofs
second bawéenltahd100 fised pAh#tily dt6ordihg @ tHer equenib)prd\'nde kBIJuRby/of BUHERAToRAR

sel ecl%elemdah#tyrlalsrort:muraawgetthouﬂh vmherl S $0oinervat Totfwhtch ere hppiedne mieoséillandr 51 he
osci'l | ataosesstamelﬁmleaeﬁedﬂ@tndhq@el | mar Agcordingly shakiwitgh 4 is openaed to turpercand de
control ° ec?ffg @c?ﬁ&f B pnfl rEovile agrgsdshenat i on,

g O eS| sat S 1\t
al t hougf; be d rég 'ﬁf g %}?ﬁ%ﬂ. ¢ h ar gc‘m ldlit; P;P:g‘ sgség%fvl ‘1 lergrlnéned
rangeg ired.Ne h ﬁ,&r é‘ilf h%vin
4 1is OpEIrarIcQﬁdahéb vtnﬂi’tﬁb pﬁékeﬁﬂdreﬁfoft ~thd ITE I‘ Of f Tdmth%@da&elvbﬁélml s&b%%@ed(ﬂ)
neec  Ofuccdstee dDEe Bat semadidadovitpregaidtie acr oas-off trae inteelaltf (Rigdire 1), aad it X8O
ps ec r e pe‘ef!qn\T en wd/%ﬁd-otfamh intemet Taffrin ng g aypaatpd peslecurmeatiipimhgidatdinvinagiba kHey
t he maghiaingareasgastod e pen dpyigt of suprbni Fach ptibe fisst oggillatas hang: y

t 90 er :
pgl gﬁg’t abgt é&{%ﬁg ?@H}nk hz gﬁfgram r ee Oih qﬁt?n;%ﬁ%v% %Qgﬁh tlnéfﬁconstan?&% h the
present adtﬁ'é/rﬁ‘&hinﬁta areh dties, w-ﬁﬁmor\/“e 0%9955| M\Qwﬁ fnath%ls@\shﬁh alﬁﬁﬁ?dhﬂ)taﬁQO by
Succes sandavipinivérh b figddmamasref si@tintaned Wi t h pregée edeRrmifet, adpistablyivaiablepue val
Tof f %tFIJ seof}w)edeﬁmin«imﬂmtenen gnd eff-time at | Wnorifime axduaration apd bulsEfoff-timepeinientabr val
Tof f i nt° ngeseralieseverdn preprio Aliawiii ng d@népﬁtnﬁwswgﬁtqrﬁenct@sﬂ@ﬁgehq 0
change i'ﬁ'e? E’rﬁfoﬁ?s’ﬁ :é;ﬁrfattgﬂ‘i?g‘h‘f 0 out??g 'at (fmg Ly 3.nEach of the
(17U el e LA ke cursdll ﬂExpt.gt;Ettam ok
area 3s asQQe ﬁ\élﬂlnﬁtgﬁﬁﬂdlc@%é |'I'1)|a|§ RErefseay B ﬁ@to?& tier Bive AledY (in8l %@nt ' al ly
const anind/okr Toftii@dided, d6d victveda.dhadiiraioh by  Ayaraiicfrivéftohreviedwiii 10& tobReciighed

t i me- cofmtaashintenyal 1 amkaoexampb@weh@o%ut of éndiarranged ofafivanee thdmama tonard thel

puI se- deps MRS H@"P'Pietﬂt‘tﬁ)'ﬁ'ﬁqegur ation werkitiecy 3 ag BRM precepdsrin thg maghining gap

ol i tz,.% SR i fﬁfgwﬁfﬁg At

t ct the rat; of the tqol
predet eé)@?nﬂﬁ ha§- eH?rIu in){he\éaﬁr's 1Dy pr%vfa ng Bﬁl a
on-ti rT'ed@éprlﬁd’lde abdntion tha relatlvgaedﬁladé wae or mlinibat to €Ha rététidn Bﬂh&l@ote '/f aﬁd thaRs a0l
I nt er v (toof elctrodeorear divitieg bgemwrethqvaﬁmmever pulse fayegbb inctementhl distantd tbrougtomhichc of f

inth® ‘der&?'tqe)atwresseahw Ton, Toff.in the10ctmtlenpdedlewtver3¢e1 Sudhdoat-advancent

hence to meke the oscillator 6. electrodetRog erpé! gs gepgrete heef“ﬁ’ er 8 are
Vari ati gop@ks) v TorSRYE feed means is shown g, "E@\ﬁ ‘Lﬁf def %‘?qeﬁn
Ton and |nt erval Toff needs to be such tha&,sp, pérgmm | @higEighaBs &g

not orsobut may be a DC 35 as the machini mtalilﬁairétfﬂﬁtiteﬁ&ﬁﬁlpar;ﬁfblﬂcﬁt11rTFH'eease
100 not wherefis acpnstattiEhis edpression gmsysda) (hiahc| uddongter® isprefbably 3 avérsiblg countbusoablgt and
Vi ce vethee?r"er ?@n@tﬁtamprewetwulpemerve' el i ve)smnelcmheweelsmmcbw tp pny bpekward

el ec cnan er V ctro and ?o%?gg Ubtr ﬁﬁdf 'aﬂged
to aotsa;t&szyil’i% a% ti cfr eig d {? ﬂlﬂ bE ﬂm e
range. .nmatwwnﬁcr 85t B ESIR B p&a@m of
Tof f anTbfiésird valubyof titationaros sréd ;iu&e péakso as.na.anémh sttcadsm ﬁé’ifbwﬁ}m%l&fﬁ@@dbl di}g gap
const amurredp.t he 40 parti cul arl y- advant ageshus-cirmitindiartotipr dmeimaligcionaovag itis
105 not oin F'BUteHélteeelFshowe futematiq deteatiotler 8 mceﬂomqv@mmweammnmtteﬂretractlon
subst%?rﬁ atn e'f ogrsksea@s toreplenish the opg

advanceyl Tl atﬁth “?‘""tttt*'ﬁtneen Pt o e
@raae ¥dv9.1ic9\6+ J;Igle& §f»‘i%w9.fa<a Or t I ON&yhesheo! &Msutfaﬂhél&rﬁp%tdr Enéﬁﬁ'H.Qn

that rahakd.éeezaaaebm hiHE The todl WiBhiRbe § O t hippiRl Hith Hptedt retehBcdBindIfromha and

t hus 6% qrbldelwoslpiecd 2 Deljpxtamaed withing ebtizy  $300eking &reoiv Bl THelcampariion cieuitidthueach

i ncrenmental distance through which 45 workpiece) is expressed by:
110 the electrode 1 is advanced. Such tool -advance responsive pul ses
- generated at the encoder 8-are counted by an |ntegrat|ng counter 9 mhlch



ol |l ed tral n or group into, si gnal per unit time-with the reference
% and 0% gct ory" and "unsatisfactory" pulses, and a issues an
out put Si aﬁ é%r senting the change in preset counter 14for i
sel ectivel y-counting the machining area of the el ectrode 1 juxtaposed V
"sati sarftafetew mq@mogeéthe v'wﬂpﬂﬁ %ﬂvmse a @p ul$e§e= ewph dontpledirain ot‘mrqqnento '
wor kpisi&ae 2’““1&" eyt the s },’ET at‘ﬂa rulses aRdf: ¢ ory"

L SRR

”B-y Ebr reference vais Qﬁ%eduﬁbw §re§e@ n 5 e ﬁo@mé’l Bi8¢Halge AccdmpYg sfobN reMbial or
sequerst Ihakéttyhgtcﬁcdithe, afi@fippbeaibplledCIr CUi t 1 lunbysitis sensed to@sdlRsh-dpeh-Bifcuit 6 = an

ar c- disswleatiafjetoghe comparatocéincditiiitby ng. ~swi t ¢ hinegjoasipalse osanair- disshdrbedr shdvbeinuitieg er
| n FI t@'"gd?eat'h%’c'g ha‘F'T?"‘t"Fﬁ‘%!' iL: il ment°ft QPR !mthfé?m@dgnqngag@ldsr 15i5 that

?)5 gﬁ g’:f"l‘nk?h d o e
en ana ria I'I e ear WHIC! rovi es py se s
f ' r st Fuemnﬂﬁa E % Léfet eCt %‘g ula?i sen bfaa sance . .
count em escrl l'ch. provi des g o%eel&u mpesmm 5 anatuarsa%haied ¥
by the mrsmﬁea&damateﬂ UfSiﬂeﬁnnng’iﬁ@Wioat | ON riePRReBatduRgr tm.dmpsdvma@ﬁsngn‘a _
adv aa cTen ard cut-off time interval Toff of pulse trainsAis . 80 corresponding: to.an ac@fmuidtion bfo‘edtnshbtewt' r Qde

1 per agsvciated ivitpa control cir¢vit 13 edaptedioThe s ec o rn!l'sew uriitdimsy 1§ Puler forths twiogep ﬂttﬁﬂ%e

4 . GB 2016 169 B o -
' 4@vi' des a conparison of. the el ectrode advance gap pul ses.in each
c

4.

 dura t.r@q;o:;’:f’glf Htggﬁﬂaéi!;ﬂé’f'@%ﬂ% PJ“*"“1r4v\,h| Bly i?r,n g_s't" e inglogh f&ancrw;sot at
time lc ! i s ysfoigleshinie sin
accugiaL V°°""° alons ﬁl@&@ﬂ%ﬁ% Cgﬁ ; ﬂﬁn o i ugstﬁ;\é:%{et'vaa-z adapt ed

to of@\Uhﬁr@-aefﬁﬁ{g p'dﬂ'bﬁ ofithd Bcilldtér 6 r for tﬂaa.ﬁmmm.@wr&.deesagw to the

out putcosiptgeah vapiblé tree-cansaamatiOrk6A. and régredeotirgehexgtivorbmonal raedividad by ther

16i s pousitidedf atresistar Revd 4 plurality ﬂﬁan?atqrfng chrata taadvm\c@ sfeherteat Blpgtiode)l. whighratio appl y

a ti mAAe%ryabandcs °t‘ﬁé'"t9<9 E‘?P %léaf &t’stt’mﬂeeW@B g B'Ie 'f 'Z
%ou 1 g at

charfgi EeTaRn ﬁ' %w'tn*regrraw @ .ﬁfaﬂg?a ‘gg?ggt g
a 20 pEeleton Ao Eortoi] tnguéhe et o eachangeor

pr edetwsrm,aﬁ eesms: E@a%sapbt.wewmher val . .sdfitci-6\@r 6ftﬁ6mudﬁ$d1‘bh@gd/wt&wamom

t he osemimoatedistot Thé¥witahes S SBiakel: der .15 aaﬁoiedulagbaynsm@midesy desgibgal =
comﬁmsseg-vetvvlaseﬂabb@onaewhemaamal ¢fet @81 kin@igure 5 there is ghowe arather ergbadineent eft i o
r emovdhe “r°atpef %, ofthesypterifard 6‘?“'R9 aﬁagea" lgl'"'t'%/ of

Rtg;es h S| tl MV
e TG S et tﬂ i oo etgétr@gj% ta
ai AQ hugé\‘feﬂe@go dstdkle s@gﬁ@ havm areas
Wﬁthbﬂhd?&s&hean off timb (WInR1 To¥ when heNnect g Anam .vewtv cmep.a@eish@ry and
i N serm#bining a@bistndh@d gendrddsinpandrac hi ni nganal"geﬂ(ﬁd-eBe:@aﬁhstd)M isthatdotthedwir t h
t he r edstredsing, reepestivelgradd ippssibhvialsiata swit ch a[dm$ direcian@ithpach@xténelingch may here
be add tfﬁ%omqy'@@?qr@saamecr@ﬁefhg‘ @P’gﬁ"abl y RerReg '?WF‘t‘h‘? '§¢%§é?f>'éfammkesaéh°f

f S i

thr 6416 sl lﬁt?%\gf Iplni‘e t‘ilé Q‘P‘ﬁml{uhd on- |me1:{:n eIecTY aﬂ § angﬁl vin OFiz vo% ro e f(lg’ a
resp L;ﬁ?" ool éﬁ efi oo
i nter Va+he GRERBR phISsisSipRéd cya' R&IySWi tc%&uémth}he@ﬁ.ﬁdlen Onthe shamsih RafuUl se
t r ai NSwyitSntpiaAyandirskansdegrotipshestlits, 3lth sel ecCtroidiey ligltowitties 20, 21 @z .t he
out putexgergmeake, dithe re@frentigandratgnpihd t her e doptaghiomanaptedto hesucoesbivelv clesat! mof t he

nﬁér%ﬁtﬂd"@%'m"@@'f‘f@wtﬁv@# e‘t’D?Ph@tﬂB t hb‘o fesPO"set“rﬁ!‘g Bt their rea@p'e'@pmt
Cha gepoptﬂ:z{: i Tg % rval T ff %\q‘ pr(f)]‘gr:essta li"'g 6t°" i 4
est abl dln éf?h ?é) iv ? %Q ﬁlﬁ aﬁh% pr eserﬁl élt the: P%m fieg ICng !
time- Cd?é&ﬁ r§dYhadhfh nwiam maQ mum SYSt r@smeétﬁel | @eiathlE Wh kdcb%@ﬂﬂth atool «
el edorstdtRre patmnhkmbuawamwntd’auapeﬁbt ecisesrahgbnbt, ﬁwecld@eercﬂa&m.mmdmmhauang a
pl ural sutfyce fifiismandiprasetmgnimenielectrislewearh ar e is3&spored aelwe codvel dragit B3fhbving are
i nter \}Hlth%i‘ﬁblmﬁtwwua'ﬂﬁmemaﬂ@“&m C rf mmltﬁeto}hemntrqi Firct 82 to acton a
AR R Bl Ak e Hat ﬁg e SAageq
2% isgﬂtem fi’.éi‘ ﬁg&flim% géwﬁﬁ fe e%r iyl g ﬁ% ggtd MME %E‘S& eﬁ@d

ng the teeed

| ncr ea&a:rmde\ﬂm%@seuﬁm%dwngbieew per penwlurtéutrartgehemt lgluEbEB&{cW ﬂ;bsulgeyst em
makes witeutaffectiogitheéstabtishad pathdrdnd r ai'ns i ndonminbumithga fooopetatibg thedvinh4  a.
rmvabl@ncsmnn@héwm?stw@mfewatmpipmrt| ng t rromptissk a AiGtastilanar 6O gy a pltizibetas) of

pre- ‘i?e't‘@‘f’?ﬁ'ﬁ 05-el éac t-F3 RPen t"aatapwwwﬂgﬁ%apmm alrlsesof
pr Oj e Cetnl § ‘gi prove pre etermined on- tlme-:on and off- tlme-l:o hed
t her taqnb ﬁet ét% A I:E{'l ng i I} gi 3zi:|llato EE@ muI |V|brat é&ﬁeratmg
(o]
suppl l.ed..s@mba.&ah ldblud&ﬁrga Lea orMgt-h the sphwdh Iﬁ'e#—Zf\»@ibh toffJa%nte ere are

W t hisldabmatoshmathinmgbamafoSclasufygmoups1sneaﬂéﬁlesmdmmhsub§t&ulnﬂiedi iFigute 6}, or
swi tches 20,21 and 22 whose. ‘extrene ease, in the recurrent generation of
t he contacts are adaptedto be successively closed in 45 desired machining

L dischar _ges De5| red ITB.ChI n| ng 110- response to engagenentof their



controlling at |east one of said duration Ton and the first and second
oscillators being connected.to said cut-off time interval Toff in 4
accordance wi t-h said.an AND gets 70 whose output i's.fed into the control
|nst§nt anepus machining area signal soasto el ements of t heCHONE16LRi t ch 9.
ﬁ,qul t—pt-se——AsaTesutt, purse mal ntai n the current density
hirle ), ﬁlﬁodn&f& ofi dual | yeowpaiirig st Ieastprefof PidsivptioaTon apd| ses
?Mﬁgﬂ f‘ggibbﬁi topinetadse ant nalg ptrttoﬁt'eﬁlrts%\eah 't’ ?Fcefewcawuh sait f
and hanngpgummmnmwhmﬂ'rewmm' ans “h‘ﬂ £ AP '%’ ela ive
Cl

advans(r: msﬂ‘*/é"t'f’%ﬂ' u,segofng 76 é’baﬁﬂ’ ﬁg &1351'\7 jal y'igrfst'ly alo g ha:g: in
_ i i .eem,e aﬁ.cws did1e

GB 2 016 169 B 5 both of which are variable (Figure 7), the output(.of

2. The ' wm:eﬁ Rintervhi Togher ei ne&&kdﬂieﬁbfﬁ&cﬁﬁﬁléiescrl bed earlier.
Here a cF&& e chudwg'abmlme of eax hThemzathvdidefired instagm1. mdakiein shidx e d

and 10syadba§ea'ﬂhe Heeegaiethecite ofde 1 i s dytatieniTogefrseitirgijyis substantialyfixgd andre
Tof f10 mmpedetommmdmeewwm?d Me tﬁ% sUAUBAIST 'mvatedigieerarar e e ot or

7 driv P o Yo Y TOTO T=N¢ Jei ng
're 1

fed | n hﬁ% ?",tﬁﬁiﬁ’mgaie"ﬁ Qf b 'i‘:?d in 535 :ﬁéeng',m.mg'etﬁwagﬁ&ﬁg%l ch

i ncl udgg CO1REA Sesérided dtfdve tbl; 13m|l|sdi:ﬂfﬂls rofIgRges baiveaaand 200

m Crﬂﬁ&ﬁﬂ&dcrﬁﬂd eScoi:léf ouib&':)a signell répresettingn 88 niiavsecdnds andiisw@nd Tafibachizenge t 0

mi | | i ste bweistangoos Mmachinimgaeeairadidan 1 and 2(99‘%9‘ 298 miogeseqonggand f miliseeender
out utc%"s'iegﬁalacﬁ' @§@t‘?t"‘1tﬂ ch si (‘F'ﬁ'f cro togﬂeagﬂ%tg? iped i 'a m"‘héﬁ@ﬁ% ange
roseconds

nln en.

t he ’I n 3?71" en?ﬂ'} sesare T g (b) n'%uroseconds ﬁ
and ;E; B par%P r$¥hin :act 850 8, Nr wemma&nwm%whe%m@al on

:hélastnédttar%@sesh@ wher ei n preestiidghRiniswhdrbiab4id tobiRlebodéalga t he
tra| n ﬂtefr&ﬁtbd)lo ds06 maintairethelcurrefitiderstie h 1 ang elubatitywémachinirgrselctibQOwithivesphctive
el emenover the p@ttsre'ss eapa pdethegseteelo be ap |rnaeldnmmta@eﬁetsm,edmse adzercwrm
mac hj n"?q’Y h ’HEI'/ trgdg gela "H?E’r‘“"t ral n i nrgi hpach su L‘Fceﬁ?“e lagfespif e d

I

in amwﬁ |vel cpﬁlamrﬁ I the gﬁbﬂ% s ::a:p:::\g’earea
prec Edérl?lg)e@ nké 13 a% 5 elte& e€l ec 8Raidtdo &Er& Frspordingds !
mai nt ad)d%lt'BhEetEdHrEBQIo @hbdekdfibedih UT a ity 0 ntﬁ&ﬁ PdspéitivefidchiBing fadkdimto

I es peCtonvetioveith Riduee Srtrovtiahitinegoal ple@rodand hemacignibdvelatiaiship @fth said wiarkiécaaml)
faced® !sltaep ivgipsitripte SBQP&am:fef \elmheeth on aﬂvem'eea eﬁnat drentitpadcordinglyt r ode

relati%gn "ﬁ'é app“c%ﬂ' ce ex @h‘dt‘ E‘G %"et%c'%'a? H‘°25
h

u h nce o
WOI’ kpl t@t &b %&gﬁe\g I SZ e‘w‘g:ﬁg %% ay be el }zelatlv é E
uch i h|
s arrms aa@ael d.sp&caﬁadmmo&meawde&ta ng t1be ba@saﬁsam mstemu,b@n&an %ol 1 &d in
I €S ponspindledr ganpdabgidd the kBtd maythe detpa&d t | ONS indfanasdods inadinirgl agsatsigoal & produced by
~ corr esgieadiavg magngisileciromagdeticact or as  showietedingthd exteefatharics ofisaid tool elsrtrady  of
the r % Ralsctrigel ?PEEWI‘"HQ ﬁ(fa‘l"@ﬂ:'@ﬁd nt o conneé‘t’?t'dﬁtW'f’ Workpi rimg aF’P\'FaWﬁOéFF"i h

le ll’§ l’}eh

t00| ﬂp UucC, n?r?ﬁ Iéﬁna?qenb?{snl p %#HIS al rva OIT IS C q ] d ;a
o0 e e R L e s t.thtﬁsae%gdzmea,atgg@tva@zan e

accor dﬂh@ﬁﬁlé@s b&hé éiﬁGﬁéﬁ'Bfﬁn drr%ng'%ﬁ'ﬂ taabl €.  electrode.

nmet hoddedefoetted | n anyone of cl ai s 1to |t ShoTHethettod deflhed in@laile, Meﬁamtskie
rat e of Tealeiatise providedian imbrovesi ERM thashaid v an ¢ eateefirelative advence otsaidglectedde isdietetthe -

t 00l 45eTWappastius Whichallpy @achining o afuiivk pi e 30 k(@) preducingp aﬁt"ie%fpt"éest"l’\\eh't?\'kﬂak'bl ece
s Conz;‘f ??Ir?: :c?lr ?a@ﬂ'ﬁwg?eda@{)lg%t ed by any redﬁgl?ehae%?ncr OnzI s lac];r%r
such a3 16 REI M A "t he machi ni ng gap spa h o ,eeﬁg@%, Hive ,&qﬁ&éegg@

Ises

the toelamsectrode or a 100 between themgsuistifdthe Alndér SRGhHIREASmenta
spingl e or ram carrying the sanme nmay beaisletodcdes th unit Gk and @1dReivisg aEditoini Ng

area si nalmetBodnfedeidetidiboparde-mactitingg by a magghtheieom et mortesanirtiegd sdidraterof
det ect‘r" P'?%@-"‘Fa&t’%ed@ﬁthaéﬂ? eOfoac@éﬁad t ooleldiiveadvaneg for egtrallingseidat least orgad| e

17;

havi ng -1 reaqa gf‘h‘;"t";g} o b e’~°,Hsve to s ?ﬁdWPRﬂ'?'e‘H‘g gAY i saidRyissn
Of S@' éﬂv%@é 1 o&\%ﬁ( h feON a”qzé‘“ Senﬁ'g%'thogﬁefmed mQHirﬁ'?thgr@fngg‘id and -
d afeth p%‘tﬁgfi’a stepy uration 40 COdln{)nGbéﬁBf:hcréﬂnt@ﬁ&é@%‘c&%t&l isagnal

puI se uamw@g?&kbss saidlddxhihg g&}ﬂﬂ:ls‘é&blds I Nt er wadgratiag éount@r WIRK3k bdalihalBted fount is
accor diadigiguaiincorsiveng diklederspl agsseht of t heorhrrodd véihacdferente sigual toprowdetshidsai d
det ect eredqtqme\eépn -Hesk zanjapdofhtivereffend f t he eensiol sigrel- pul ses bei ng_ count ed by

an a I’ Tonw1t eéac?sa trau(lfe 9 Themethod defmed |n cla|m7 wherein said
ff;

" The gﬁgﬁ% el gm‘“ g vocr o n it T

| provg sald surﬁ‘a%lzsat Ive ad%algé‘s%ff ed%@fb % Kilh

& p$nthe
det ectad.ngsp@.ed.oaamrdettu&umnaerbsseh*uow MaC Barhé Wit tige, 13 plodlide aid moﬂ;@n fia)
pr odescmadgpirdngy@piaes Of puI ses in whi ch gagh 1autAnsapdratudfacdlestricalidiscizemge-

i ncreased stability, - such pulse is produced in response to a efficiency
and reliability. predet ermi ned increnental advancée
dlsplacenent of the tooI eIectrode reIatlve to the morkplece (b) CLAI M

o o o o M.



both of which are variable (Fi gure—#), the controlling at @
| eastone of said duration Ton and _tR “ cond oscillators bein
connected to said cut-off - tinme i i'n=accordance with said a
AND gate 70 whose out put is fed i e‘-control I nst ant hi ni n
areag"a1 . the power switch 4. As a%‘gﬁﬂ%"%agul se J
nakptaln the current denS|t al ong said machining 5 trains individually
consi stbi° fUF"’*éﬂ’éY?é'ﬁ?'& §l§§"’@f'ts°f70 sur f%E@!"'@@b'sfsa?nel%ﬁidﬁuiﬁﬁﬂ%’f%md| n

B A et s T R R R
separ T eggwidﬁsmﬁa%&o} ZTEmeﬁt"' Qder a swc%;ausaammenaam%aé’% s Gss

he nmaGba shidREFF shapakingdurdtion Tdnav e The rTEt exfimingled durifd r@lame:bdv fdid
sa| d syssd:oecsivelesmsbeb@demaatédbsnnteﬁdﬂcﬁf again elet:imnelaedwornfecedur ation Ton of

each t @aﬁlmmresseg a@easmnpaah-hiyg gapGaginthel 10 ad? afiemeatiiodidpfinet nglaine i adiereipdeid 1 | s

deaf aqaaa't' t'rre'aff 8f i s _valuratien Taq ofgachirainip eubstantiafly fored andhe
encoagr:hg: cou I emot Fivi ri V|7ﬁiens gl:l {érlfl\ngaé'ad Wﬁﬁ‘?l"ﬁf“i‘?@"tﬁﬁ@a
¢l ectr g et, p 113% ung fed te

area
aﬁugza i3 inEfbfin T2 \Bhbre
- defi nedo@ﬂhléﬂ lﬁdltme (apthegom 9 ﬁo 39Qawhi Ch:on*n @ﬁée’d SWedrA)mitrB&csHaFREH ENT rsln (9
10, 11;14M8)and ﬁmmohamm%éteammd&bm&f 0S e GRIlisbcavitid, voff rhfigel bitwadich antipant i on as
have 1baeiived@sche dnectendytmuta signal neprieseintingC 0180 Inicrogkdnds, andBm abéTofieech raingand 200

15 der |twn$afwwsewaemwe¢a anst(bhat a SI nalbewegr%é)gemmsa "ds®95m"bqee<§'éeonds

and To °%fF?é{e’ ctipgi %{ﬁ Him ihrt‘giﬂerf'd')‘ma

bet vveeg I:};‘\’e Efé’ §§g f{ '"%ﬁgfﬁ{ﬁ:) ie%econ cr eyl ﬁﬂgfgg:” h% ing in

res pQBS@thE Fhactithi 92 tH&'interrain ? thod defiridl maﬁy ondfaemei N ron.

t heosclTbhamrﬁ.thcware;étrhawyameesdw at | onTon dré&edmg clairdd) héreth bai @61k IeERUE Bas a

bet weenintdrngred, sb@etowlmiradin the evrentdangitypul ses plurditypd mathirirgtedtiondwithapypbdtied

m cros eve'@mf@snacﬁoma ereg.jaed lmaeﬁhmnahgf gap and/rmchlt"nefapeﬂseppeﬂFrahﬂadvmedmwn 85

°1’°rfe'8'i'1‘§?t e _TAYHh egnhspghdacamrtending Iﬁé’pe’ldé?ﬁﬁfﬁ’ﬁ fig

o 238 R agag e S S

i nterrypg eé‘ﬁ: orfEE&JH
secti Omﬁs:ﬂﬁridateﬁleﬁé%@ Wnkd 8kBribeli (e WB-C | nl @ﬁtrﬁéfﬂfi respéLEt ﬂ:ﬁﬂmblf’@ed'lﬁtbe
mac hi nicoghettin@dth Sigep patiwhith théeolatdutasdee di rmhm:oglre&dmnmw:méaud\Imk;im:ehnd

el ect3p ddes g relatiteinsinpigshaprand for whichsuglach - 9B Rrving e igrakguantity mgorpmglpendl cular to

sai d 25" i‘té‘taé’p"@ﬂﬁrst nt i ally constant. 6 Themethoddefig |af'e'ate|°6ﬂa'maht9
said i Q§ I Qfémf?ﬁé'}? of g 8“";?\? er nat r‘W—ﬁ th?ﬂ’é(a'?ﬁ'é‘F tP fpolels to

tOO .e ecCtr e re'atlvet eWO pliece m g the Wor |ece IS cOntro ed |n a m T
the Sangiecs SKA othsr sHbARGEOTHIY, reL 6Ct i ng ‘f,fmeas{oeﬁ Wi Lol 5ol | ed
in resmm&e Hﬁplace%ﬁ%%e%ﬁ;@cfrmﬁra POsi {ob ®@vedH thedb sltem ly trtﬂ

Cor r es ppinde tifarh Carpafyitiid saine thay debtedS S houmaaﬁdediie&emfh@ckreaeugnal is prtﬁiiléd’d)by of
t he r esiyedly byemagretin. eleqrgmbgreisori nt 0 connecleieding tietrdte #fiadwanes dbsaid tnolwlertoldet he
t ool el%@ﬁ'ﬁﬁﬂ@' scplp Bayingianep d't“é hﬁdl onshi p wi trejatiya fosaigmerkpieescringapplingtion diaaid 5

d |
BRI YA b gﬁtg,,a. aeu Tl i okt e S Fulaill
et ho d | I:EEQ;:IH gf&o 'ﬁa |:_vt:h s?d dﬁttazted rate ofBeeIatlr\]/% ?dev ; hat toF'I

rate ofdeﬁ:duémce of 4, vvherel n the advancerwnfhemﬁetﬁdaeeﬁrﬁoincllneS‘.Wh&dias£|hle

t ool el etheredstbusrpedvided weintpoovedEPMUDetipd ece naty ofvgative advatbdevisaid@lebtinele vwaletepted c e
is cdﬁtaﬂwnpe@tqswhah pHeweachigieg e fully by a1 bytaheredusing aaey eﬁefrw'seﬂmbwh efae'r
such aé jl‘f‘ﬁi“if"c'?fiéeaﬁ’é’r?fﬂbl'ﬁyng gap spaéF ”§S's%5? P (Of
4 he tofl %(CP B 2 100 between t hem? {r‘qf ﬁg‘iﬁﬁ kp. e)"
&pi nd| Q:Lﬁill'ivlsr am carrying the same may be %bﬁﬁﬁuﬁ% thé &P bR0EGHPeri Rl pulied 0

areassignal is produced by directly by |5 pagoedirtunittimeGhd @NRGARE 4 noé6!

det ecti Ny Alethodbisleotricatdiseiacge-nkchisiag al t 00lsigedl detefroties Bptesmtatied afsgditatent al e
havi ng “evr'fpeaejpﬁ oeckyth a tool eleqtieflegeragea t o saﬁ*'ﬂwmﬂvkmeé(f@'tm'ﬂ'hw'%rfwE@tqfon
of sai diAEEETH %. i&g BB and aﬁa'EH‘HG‘d’érT%?"d said AL TqT o palpuisa g

sai d 3 advﬁ%ai ﬁ?’ @ﬁ 40 cggli eufoqrdefn,reem D8] wherSin@Rg!

pu .sm; sai d 'nterv%hmf%fn; drémérdip lEIQJs s@Burtddinan

accor darupalyingsérss%em &hclﬁhﬁ‘g@aﬁ&ﬂé&iﬁhs of t héntégosting Bduatet WhEde accudniilted duhtis sai d

det ect dutividually cosistieg efteleventathwalsas®f of t he icomparédwsthpuéferescelsighal tp cavidetsaid by

an ar r ®rgeteemipedey t'metOfeﬂnéetfﬁ'mdeoﬁaﬂéscr | be(§ontrol signal.

7. TR hﬁmwrﬂ é ! e sup °a$ gainfiher defined 19§ ';b? Qo A\ aa'a
1gna

Idreq[)reore&’ %‘QF&?&Q (cj:gtf a%& Mﬁysghaész ive ad\{#ﬁ . Ejﬂﬁﬁ%ﬂ%ac i% R

pr odumdu@ngfhpﬁueatr@%feid HEE B 8iRs dofbsidaiac h eac rsarawm'&teltsp esa.mdn olam,nau
I ncr e sedhisibgdpdp; arddy such pul se i s 130 ohdC exh apparstesipossaicslisehagdef | Ci ency

and reliability. predet erm ned i ncrenmental advance
di spl acenent of the tool electrode relative to the workpiece, (b) CLAI M5
determning the nunber of such increnmental pulses-50

I T 1 Y

5



~

~

machi png a workpiece with a tool el.ettrode—across a count Tevel is - o

red by a pul se representing a. dielectric gap with

ma.c backward increnental displ aceHmmmnnnﬂm surfaces of
areg var | &Q&Ew% tBhe tool electrode is el ectrode rel 8tive to said 8

wor kpj ece vanced relatjvely toward the workpiece, said 16.

El ectrical discharge machi ni ng apparatus 5 appar at. us - conpri sing L
70 coﬁ??ﬂ'ﬁ!@ﬁwfkmﬂ %'e?:g!;atr% P¥d to § F'sir‘{eé's b&ﬂgﬁh R‘it:a?fﬁ'm:or '
appl yf’ﬁ as ar av 13 Ie olelegy;g antial | zklagadeg\c?mosa I’kple E(f PBEE t h

pul se2 §a§ .Oé%tww vyorwégéf ing of eﬁﬂ;ﬂbﬁa a.scha épgaramx
2 g e R I ol 0 1 M e

and of fpo%rrmpply méangteF &plyit abrb& said gagrpany b.ﬁtgtadi.aagsﬁimbﬁrerdaéchbamthh aving a
dur at pase tha individoaltylensitiogef sleimerttary .dr awi Feferencid b ahy sihglsfignesongropegiassatiadd by a
cut - ofnﬁlsets pfmedemremmn -tifiegf von andpdf-time] 7. Af wgmmee@oepwtns diggriemehiatie har ge
machj h%‘&%‘“ﬁﬂ?“"ﬁ?f‘ hfﬂe %: a@\% 2?1 substantially

r od C mm

oo P bl el
surfa @éntaneous areJ d? gu@d@Xs tHcE'to uﬂefor a?éo gled
duri nau:ﬁ@@bmi@ﬁkhe&a@ puraaardmmessmal ns aﬁgasssof&ah&om argmgeﬁg:%n{ab&
acconmpachmitggafj agr.amat-i.c rmachi ni-ng gap; dethgs. :

dr a®é ngeeansifbr contraing 9t lbast oneofeaidalutatiory aB0 | d&s tA warkpiege wiich lmhsueﬁnatachlmd bya80
18. ATsmnnm eitervahioffin m@dm\ﬁlﬂrﬁa@hu ned . Bpthad Jeserding¢p-apyprp af RleBisy 499 of f i n
accord‘é‘ﬁ ‘E’Ha"g jng area gigpal C.nl‘d g {laimy Cla"}n? 105 ‘l?@f’fa@P%[th'f%ac"Td‘P%t%"b?“e

I nsta Eﬁ:fﬂ:”}ﬁs% ?n Claim17 or by use of

appgg |&J§lac§\ﬁ\%a aldGridg® a' n Eﬂﬁfaﬁ«ﬂﬁafes@@&moﬂﬁ&&l Jy&‘oyégﬂp nLn%’qor?pE“ d
machi Bledtéde andWorkpieaé. ms 10 to 16 surface‘,.{;;;{',g;ﬁ'pygﬂg,gq‘;;:;y e, }’mmm&ﬁaf"ﬂt In spite
of change Thearderaaefinaginlciaim: ogwisaralm - dur i WGA 1M Eoevhibhvegies Bihd BIFGE sald .

Pr| nt eﬂidﬂoelreleFMGGMlewyleSPm#M@ry O fice. byCroydon Pri nf| ng. Conpany
é'EF'sa ?s"el ectrode a nd workpi ece.

Pubﬁg %{1 5?"\’ afgf oop Sout hanpt on Bui | dings, London; 11. The

appar g‘;,me AR switkh 6 @étmb ansSb&FRi N WC2A 1AY from whci h copies may be

obt ai Elﬁd;tof&ado pbrafdn viith@sili imilewitcRessecur el y carried by a spindle, and.said

Si gnahvhmwiuonomgemm@nmalplnssesn@uQS plurality of limt switches

s pagediaghin mwvmcan%mmthewﬁmeng in parallel with said spindle, said

spi ndf'@"‘h g (\;\4 erat| ng means secured thereto for - - -

co- opg‘q gﬂf;m iy %"ﬁd‘mﬁ?ﬁ % Jaaags Whereby to provide indication of

sai d. idig alféghnga,gr,@@ by the condition of the respective

| i nigg nﬁmdr&ﬂﬂssm];%mtaTﬁlﬁeﬁW@tgHﬁ defined in claim 10, wherein one of said

t ool epainy bardeanainth substpiayoenstat;addanced r el ati vel y toward the other by

serv08¢léwalma¢wln9mewssganWUISUCh as ' to maintain the nmachining gap
ﬁg,‘fféf%@ﬁ’et* "’&I constant; and said signal producing .

rreaggforpmn sa, qgl ff;ﬁg P6hsive to the rate of said relative
’ g%G

a,§ cgge and wor kpi ece 40 for producing said
Si gnahumggﬂga%of)ga.ds;,ausgltrg..ﬁbsae.aga;saneous area. of said machi ni ng sur faces.
dur i nenaciafipd gapat i.on of sai'd pul'se trains across said machining gap. 13.. The
- appar atl@s Thehppacatis defingdt miclainl 12, wihrsgiei N 45 said circuit neans conprises neans
f or 4p sHdeiCHt ead'ssfé‘i‘ﬁf&s'@ﬁa" grareducingawhi ch. each such pulse-is representative

of a ﬁ?’l?ﬂ%ft B'c'? ﬂﬁ‘g@ I5g)is i splacement of  said tool electrode relative
resent |ve 0 rede ne incrementa
to sa dd’ togg cifbdb L EE sfi@r accunul ating said 50 increnental

puI ses,,oa@ cdog légu,ﬁgfd,gcc(,.e,ma%%adt hereto an output (referred to | ater as
SaISOilrfcrefr&htamnlsﬁsﬁnd})roﬂ&@fgiﬁeﬁﬂdnm t he nunber of increnmental pulses

I ecei, Wedetparoutpot (reférertp latdrhs 'saidéirsippar at us defined in claim 13, wherein 55
sai d @PTPEHJFqP'%E'H'nSt“POWP'P&EPf'WWﬁ"F%eS means' coupl ed wi.th sai d machi-ning gap

for cc5’ Q‘fs Ve . a.m”% ining discharge pul ses effected across said.
maclgg 0L Grcd 'ei' 7 V;'pf; fycing in response thereto a second

,thgﬁgm hik . ngrnb loyi di ng one of said first and said second
out puh&chmngdﬂﬁzh%hﬁnseeéﬁe‘aﬁu5brcisb§aﬁd and second outputs to produce said

i Nst amiaevigiogigapwainitiinaendaratcisgignal . 15. The. apparatus defined in claim 13

or 14 resgonsatherets asecond outpidipnd diiders g rever si bI e counter V\/nose
60 means for dividing one of said first and said.second - -
outputs by the otherof said first and second outputs
to produce said mstantaneous machlmng area
signal. - .
15. - The apparatus def'ned in clalm 13 or 14,
65 wherein said counter is a reversible counter whose

-y e s



