GB 2 041 574 B 1 SPECI FI CATI ON . ' _

leads to an i ncreased frequencyof ‘non- st riking pul ses. Method of, and D /.

- apparatus for, controlling electrical As noted above, the critical :

parameters rnvolved i n di scharge nachi ni ng : o

EDM'i ntl ude, apart fromthe el ectrode and work- 5 'GB2041574°B -1

70 pitece material ‘as wel |l as dielectric conpositions, The present 1nvention

relat es SPECIEICATON cal- dl schar ge . ‘nmachi ni ng. padssteanpweamtﬁeqwncvdfmlnenwhgc

supp¥y, gap machining .and,- nore parti B!l#earl , t-0 an EDM - -Spaci ng
@m

~and gap’! %‘,ﬂ‘ H‘E'F'Bﬁ“’ P?F"&HEH%“’T"U!‘?" espe- baY?th%\ Retes ?'"
~ adapteq € aé‘ﬁ'\' "9 ciaily in WC-EDM orTW m;t' wSer o ? osrt
per for ﬁ115!‘\3 BJewnﬁHeH(onqzlatGé)cgEIE&I'I%%@I‘S@%;‘ ons’ gtpufﬁ ardnie e)‘s d|

resi sti thdcHiding (EDRIWERY Mors pshiclaf kddn®BM di S Ch?d’aﬁﬁg 4Maghp detdhtbmination. In addmon, espe
75 tur e, e ahihappavatuk prispen édaptedioeptm-TuUSt  beally@rWe-BbM ecrW-EDNEENwii akisl @bns-

€l ect rochPQHfOtrheplﬁ@l'tvrvf@bm@l gperatiensin.  or , f or.pertuelorityl thp@rclmwlsﬂmauﬁmmmﬂ y
t aken 1|0rFt"1§"'ﬁ?'H'E‘F'i'§196H‘a'F'1' sha ed sol id bocwi Fe @dﬂseivr%pw e?'iﬂessm““bem"fm"‘*d

) C0n|SI Ckierda nslon Ie% oli &Ea e{) nﬁﬁ 05 trol e aée ponm r‘EDIVI
- or ' ét aﬁg reorllke d% at US Ofo J) "‘@E‘ rFﬂ E’d
-(W re- Clﬂmr DMfs jusddo §4pin which macﬁiﬂrﬁ i

is in- @raa@s&erﬁachﬂmgwmem.mk&xmmmm rme@ in&hnﬁﬂme@&ﬁn& ¢oh i§6ht Wlal‘nd'é Rowever, that
machi ni’ ny liquiddiglectric (&) kerovire anbeioreoud!, and conﬁ-egépenﬂstexhaieg@ in theB0Mm@ocesd fnes Or
liquid oﬁr%ll'eio'ratqrer eekhgconklé’ﬁwam’ E'Qctfansf or riong lesien recognized i a"h'tl@t't is extremely

exper i erfP8@ F;[Eﬂgg%z ical p 's‘ﬁéfs di.sti|ff B”'WG&P?JP"BW |o R9 '°8§)f Hosei ve
wat er) ﬁgg SIO @ d I %5 %r:%?isul{] va ng E‘Q‘%E?ems
ener 9y ot %M catlobd o B cal S e f

contr ol rﬁﬂﬁl’a&idn@tﬂ&laft@msm&ﬁa rémtRRlprad acr ossro&ebﬁmf v dm‘érhéw @%pmsrun&haﬁ gap
to = pakedpheng elettrodoihivasded @htivaly a nanner ardohefiamimdteBOvhich h@etn tile ppaces@®esi on
~of el ecttpwardihe workpibegiby sasvafred meeans ada@®d opt | mamutugllyinitersiatediin hmmvpmglcmmawmg
T equi raarremaetamttrféncharng eapéeacr'edé’sawe"r he %P‘(@b‘?"éﬁﬁ@"ﬁﬂ gleﬁ

ia val |t Sin
-dl ffi Cu'ﬁys‘?v success ely reeaé jaer?exa%t the EDMman sont eED Wt ﬁ%dus? e?:ent%s-

- materi: alwu egcﬂﬂ We) EDM, 1so callédHabeim g é’wyes exty, edis

- the t 00l epd, B WoRkEicel nfay B6 Mg IHeSEh krng atively fled% prsm@e.ﬂad ﬁérﬁenvyu»@henm

gover rgot dimeprrﬁimmeg Eath iDaplaeh ttah@enmb Kpi egeedujpniept ToheetlesaBmlitentanhctdore;

mut ual | ythe msefmemnwusl\raxml ravglingwirpl i cat edit hesbems naBdatayy thatiamactiine be haiip-

machi ni r?‘*‘%%_g “§ B‘F ica] coprpIANG); 'af'!’%‘ go owﬁ”“éklgbmsqwcqt%ﬁg@%‘m@mﬁwt

i]

t her eby e not ed 't hat
PRS0 ci L R cers AR s
m&’rkﬁledeﬁ\a hRE gidn ﬁé?ﬁﬁﬁter%rﬁrer paratid

cal | ed tg"oaamithmamw genkrbidh ca\waru& ther e havarffhﬂﬁ;a hnﬂﬁﬁesedumwmsma@hw
di ver si -wdfpidce.t he workpi.ece  may -be di spl acechntrblofdjvegse interrelated niacmmmnpvlems
oper at | on%ﬁfam iﬁfr'@wﬁﬁe'snmcﬁﬁl‘ﬁm@@' redeﬂ‘@Pﬁﬁ’ME’Gthatewhm h in alane

transv’\@r‘g S '§ tPt hest®5r e gﬂ?‘ ﬁ%g,ft ?ﬁsar ‘;°:t‘t'fc|, %f's
of e AT r,sz a b wre o et il Bl zr%r
nachine n@ﬁt-xfé%&t&de a@S cHP. indiDUMer i cal. gfdy g(ia% met rﬂ!ke ped
wi th hi g}ﬂmmmpbmﬁaaﬁadpa&mdrawﬁuwel y coshbqn.mrwp@umantstah&abmhesel ectrode
may beisaitablish e dariicular inachiningdomiitos: surteble ont 10l éidoglifigtethe phiesebtitventionoih affitssasaoct S

or al ongw@q'i'ev‘zdeamdsnaalmdnmm“ﬁl onal: I t is, thereofiainetogdof controlfi l!f@lﬁﬂfob ect

of the 35Tt}e€1;r§ MHYoRY ' Hﬁ%hr arteﬂﬁ‘!'ﬂ‘t't'ﬁé“a@%@fjep p"ﬁ'ﬁ ara
inventig jgnéﬂj ‘I’fﬁi el ectrﬁq%f ,frﬁg d o | ')gna(
pI ane 5‘3"1;1 Pﬁrﬁenﬂ@ﬁlﬁ tﬁégébwm tHa reﬁ\'e h d a 1’~é§nt Dédvi o.g@.

Z- axi S#1rRacging fdd endor m&\ﬁh‘ttyntwarct/&b&uy . d| ffgmgchaaﬁ.g bj@fh&é&@e@&mmb@ﬁ;ﬁﬂesl n
t he i ndjretaitiad thetool kipct@deaway from the work- . programming a set:of information each representing |
of di verB@etwi@'Hhef@bédchmmﬂl&mOb%lr arret er sprﬁdﬁtﬁm@%ﬂwmsﬁ@heﬂh@ﬂ%ﬁd and

successiRMEPE] 'é'é’t“fe"&aéﬁa'l‘r'r";" ‘EEWﬁ ar m n@tﬁlﬂs&v indepepdeatmapht E‘gpa'F
pul se B p o ione é&j et 1030 & o &%‘JK %%E ISP ot
inventi %s&aﬁlsﬂ@op@ﬂ t eclrrd ntdl € det ﬁﬁm&a Bkﬁ/ﬁat sighB r“ﬂgameasure

provi de sperh BPds@aii daa&tiaﬁrartneﬁ StABRY T 0l SySicRiPdtemmibtheeor,e. . T enmoval
rate, sumnfsesm polsasithessusinglischargs. The ge@n 1 eadiapplyisysdidigasstpassignaialirgughe single
adapt esg- qpeclngehrachénwlwedueﬂ@UMaranahd 2hechahmml © an mpetmtﬂthce and "Btnmé'x#ast =g

-EDM rracrf{!éal‘th @%“W\Z@P?@’ pkiml | y mlcrq?rq?eﬁwsegdt |so cuI a'r‘ A
adJ uste tto acn ‘ﬁ“ nin sﬁclné\ E;tgnd capa q?:g%:sz. :ﬂ' ln§3|€ umtto
part'cu'&éptﬁ@ﬁ b&yrﬁﬁmﬁaﬁ e'nﬁ’r oﬁhu A0 E} ide th plDFa

| nventdsoé?sterhQoa'%ttfdwﬁ&{th@tﬁ@%td Ry EVe @8Stdn& Isf&ﬁﬂ a|3l1 mglviﬂﬁﬁlvrdpﬁasentmga
t hereof,a nethod of controlli ng a pI ural i ty of The contam nation of the -
machi-ni:ng gap region. different, mutually independent machining para-

wrth chr ps, tar and ‘gases produced by rrachl n| ng ~ neters across a single



.system so as t_e;'v'\)i den the threshol d, gap .spaci ng 130 control sjignals -
""a-_,h |nd|V| duaIIy representl nga GB2041 574 B .

"'ﬁ'.;'_e\'/lges Eaeomamra/ unlt 2 has a predeterm ned set different, mutwally. .
T ndepe.ndepf —rachi-ht-rg—para=—0f T Cro- I NSt r uct 1. ons of numeri cal. data LA

© stored_there: NRLGhSkibydiileRndaedt CONt meinon OMeud resdiutite mertory () Ws&h-/

i respec S Rt GalbeoM dackdisad er s t 0 Bevicss. Hhnsnap "éf& o méy
- contr iff:'[e“‘l'freﬂd%glt@;“{'dmdép%hdbnt machBingoarer ol | ed, oﬁ I‘I’Il o-if ;%I mgifﬁi

.. - pul sesmetp:ls&hreabh df yaidiéontrolidevisss: ey ces res hg%

tHleg
| ingsilbes)i Ng

flui 6 Semping sanmlusabtwoé¢qnﬁ°'8@ ﬂ‘fréfeag‘ew E"en{ ,Ndfﬁwé'afy}agag@gm shes. sai d
Cretri eme@htvpicgcfr%dez" t GiguR2QEevbRErangainess obijrogrpparmed
parti CEH“EIP h ‘él?eaﬁ s ete,. . | NS irstiGdtibitEwords siwredis ﬂ@t"!?f“@d % 'h's "
memor yY e‘ﬁ'.e.. S t %5 n,ga;ego,{dhepewvent i orsl;\owmhalwgldeﬁﬁoczé a’°°’°9

S% \95rds
rdé

cor

t hat 1 ratu cor&}gﬁngapluralﬂvd pr ogr amwccf@“{eﬁé‘?'ﬁﬁ‘fs
cont 1B aes.léf& .autpbwrraiepdnyermfnachmgmrasuccess|°% -2t €‘ﬁ”§§§’
005, Odfatersdcfobs sbate, mmmam; faine radent % LJUr nP@tE&brdeﬂQZired |n the
: -_nenoryt-@nof'fhéﬂMmmhaﬂ 9 | meters Rt TrpTetnentaBoroy he.nmmm.nm gap in
- “the opelpbéfa'“yé’é??“ﬁ ol dg) ‘g‘g é Sh&,sgpe 5cuaare&fesﬁubesesfsramom'owuo‘?fsaﬁ‘aEDM -
~ machith&l avrmgg’ oot g mg@rﬁor@ﬁ agdrfemwomnwmhmgawmﬂsw
- -desi reqin > f, mé‘d]ﬁfbfntﬂnoudﬁdm ces fonetforsireagp {'ﬁ‘_’ oungf ase,ts
i pl enegﬁ.,ﬁadanmre&ssehm alpRsisleuUtddeetSf t he 15Habgsetice i ° .
T €S pec tviahigd fyr eacrontgaid ditierént, m%‘@“‘&tﬂéﬁ’%’é ses ca‘i‘?“?%uegh st -uglFon@wBHﬁgEeﬁd?aoﬁﬁlﬁBI er. S0~
-__t hat 28 mmmpnme&r%ﬂéf&mt havi. ng ‘memdP ﬁ gmggmanéxeﬁ\pnemhta@mawe* whi ch
"the | atgapmdnieriag e .f°’ l;é pétél&ls t herei &oaaﬁebdﬁihemw@mm&rmﬂ@ihmt ion
i .

I‘la

mstruc

. each ﬂ'@?“f‘m“ re:e tﬁé '1'": DRlceRRRENt Of GEEDM gam@mm@rmiiqird'i'\gfﬂfﬂarf‘%g/m
) represeffﬁ?ﬁ& a pr deter m ned set of  ti onshowirorensigeeidr __.P;ta ”él
- countgr & eig é r¥adoﬂffﬁpen'

| &h ihplE IneG & cobrctedwiitesidiamiterifgh odo” ?a‘i' 1 VEP '?e¢g° |
- . cont entmadnstﬂﬁﬁngneﬂhgladdnr%fgrQpelvb'es‘?"et ri eve 2= v‘gi o{“{g ---'tﬂg% Hgtdng;emarret ers
. 85 subsgupmemssnt;vmajtﬁrsa'é!ﬂ"%B‘i’I%""Ea n ﬁ proc mg yeckivilly J8hB bdr@sgongnguiartiusesf or.
derivi n "TGPTGHF%P'G"W"“ said “iﬂﬁ s %}IOWS anc&%@dmﬁ&rahthdmangtomgeww\em"‘
L ”' J'n"v'if.i“ tora,awaiegap §4 EielCBU 1 and apprtagsierreriar edisterfitherifto
©unit .;2"]_' engceslpgmlydf&mrelsentl ng Aarqmr@lﬂeébﬁis“%fsﬁ'ﬁaﬁ"a’ﬂﬁ? LS ale
- the E .Jmnymhhﬂnmome@uﬂtOThe ‘§89-a t h re d thirough
- shown cew;we sﬁeeleqiadmtﬁd!sldmﬂﬁ@r'h'“f%e nurrberm%mf? em OfF' rf+1 f..:'si‘éféa,aa.cg '
~.connect eejsmmpsgﬁqad’t#ﬁ?fﬁﬂf 'Fuﬁ%m epagzpoéc qg @bM gp@ leﬁfoi'rﬁe(hﬁt\n&eﬁatauleleo-
. appoi 88 é@h‘&‘gc'ﬂﬂ’i@a’ame o g\“ﬁ? 1jRasi ngt Qroﬂé)aﬂﬁﬁl'eefeﬁfodaqﬂ‘}dlayolldg“s%.l d-
82=10, . *2 (] g;gmqgfe "" o BioRiihoa! € I e aineoibnal electyogs, anda wadeiesegpaingd
said M G e iy brakdmle U, wiftaterar | el ttharQhweThaaﬂﬁtq"IE?m ‘”‘Hé" ° el
‘data Weaé.’%@et@&r&@&bﬁﬁéﬁ%ny\urﬁhunwinwhmncro rocesﬁQP °°:ch§sﬁl ce“rhp, |ga\§el y
_ at t he 4501 figppDisaiungiooa blacksirgeas! i'!l@'ifat'd‘,‘?él 1@§It ,m infHsesa
_pr ogr anmegtrol s@nn\embe@iftg@‘%‘ﬁsm‘l“t’ ‘t ic and® ﬁsa% eaﬂatrﬁh(aapefor
i-nf or mat i 69#’9\?‘9?#5“@&'?‘%?' f‘ ) sg&% cgpal to gaﬁém&ddeorn%dabeleﬁmﬂ\@nmsl&h§
fnt

tr ansf erﬁ”@ﬂg of t hr oughp vettag® uirpotand | mpe@ar'm?ed ad's""““

~plu 3{ (ﬁimsgmg pr.edet-er m-ned- bi t1onﬂtd1meﬂwh'@ww95 SQ 35'2(9«%% “
si gnal‘é eg@@g&,@@lﬁ&ld{ayraﬁﬂlmmmthng a com!mmdse?s' able e
presel ec;tﬁeku.eroea wheismbtdiciroded Btheirisedry . THEPE ‘{) na‘f‘@ f, i{ wau&ee;fan is

~al so fedmtﬁelsvnt@hoffswsmf vaI .u s ‘of said di f yexarnﬁienﬂrspatem o

e data from Rb. ﬁ ﬂemueammmgmmueme@fs_

- noni tori hgigmﬂtsagew szl
to be @pﬁ?efaé‘ﬂ"stebe" tBszst N EN gap G Whigai00m308 suwd o5 Jsanancidry. erl{s"d’ fent
- sa Qafoloyed V. ‘No:3,987 269|ssuegﬂwbe 11 gg hesio al

ave

elec-. sal f 3 ﬁhf‘n ovey i
el ectrodg ,ﬁﬁmﬂa rtulars?&em viod mesetd er nbtfé’ﬂﬂ’élﬁt‘%’“ﬂl‘_“’l a e
.~ now- - di nma&memal ‘el.ectrode, -and a-wor kpi eces‘ﬁ'é!&?fpﬁ’g@ﬁs_” e "° Uadfﬁéﬂ
of exaggpl e::gﬁmlbysafuwctldmathﬁcb#'ﬂgfa"f'Né?t@ L g2 m??f 5 mgc 1/1 ng.:an~EDM -
power eneéwthesform ef tacer gf e igs, in Wine 6 uuhegapsutpaicyld&aarbsmwym
convent i @W&?"“ﬂ‘é%‘?'_' f oo TOs g = gure. lahSocﬁnnilht&(Btahd)dm priglessing wc!ﬁ%ﬁ‘qu

i1l ustrafpIgleuPIEEs: i - ot qintGoARlY V. @ SUCceissibisented thealoramerionedsgisiardand
) contrO%‘? ;ﬁ L Baan &vﬂﬁ% nRFIGEERL |NV @z tposmuistr 8 THTEY !--iﬂt-':ﬁﬁigf’:ﬂt{
nmoni t o ngqem;ﬁtﬁ:mmﬁnmmnﬂegmﬂmlz is ala q“"(f“ﬂﬁ”égz cw ] x gja E 208

. gap - Ghecdnibodyitig- WGPWSEE?&"VGGWHE\‘E‘?’EQI to thép . %N%M@mgmﬂm pgfoess '
|nstruct |rmwamprdw6@§§9r@t9°ﬂ"ﬁ',, lé‘g ot Sensi. ngr... @gch%erfs&gergaﬁerebmommown
 vari abl edER{)E pruipgediitha MEMANGINLE, @ma TTEIYRY Yanki|at provideitctr ak usganndesd osmmene

vol t agé® reamorEstm et R SO TR B an discrim-| 45 Figure 1;
110 - nator or signal shap| ng ci rcwt 5b for shaping the Figure 3 is a _
__.scherratlc d| agram |Ilustrat| ng the det ect ed gap 5| gnal The gap sensing




Referri ng to Figure 1, an EDM parameter control | ator 8 or ALU 3 and
control outputs are deveI oped at system enbodyi ng the present invention

i ncor po- a plurality of output interfaces or peripheral interface
rates a,m croprocessor or central processing unit adapters(PIA's) for
control fing t heEDM process. (CPU) 1 equipped with a menory usstody §74\6 Ng "3
Two. sﬂch I.nterfaces or g:jlapters g and 10 are stowr 65~ :
conpyi $i. nandg poaééoyhmaa coptetivel,30 and nay pli,gaﬁdi )/

commards Theggwehart shown in Flgure4l|stsﬂ¥unct|onal new datﬁﬂiﬁffﬂ%ﬁijfﬁﬁ? 9:% t2
041 574 BFCPSHIVAVRY 1’%9’ jor of thegystamenid's | respechwﬂseriaynerthecontrolsystemdwcib@é‘d%p&
the blo kslgp‘ix " ith@ gt‘!mméurelhat Thies chwtatrn\ammmhmmangamﬁhe@aﬁe
4lists PuRgdcbdi@bioc %Z%Ste Oé‘kromlf’hgmI |dﬂ‘i°ﬁ@t' ysly deriwgsifronithe| ved
in the opeetay ﬂfFL@ lsct fed todac ?Elock ro rocess gﬁl gp thqqf%ste@msm
syst em di weraseidqogeir FLE=ogt hahiping B E FdS&E y U1 ro@u ou sf%f’ HEW .cﬁ
at’eés by -cusemsesaptthbeEDMyap Gahé iegatvROGE i N the @8 Pirethbd pgmad

bl ock. WtP@s %FP@WW@eﬂvpposﬁﬂem&admwtsand i@t eegiata the EDNIga. X {ah

t.he rrencea van WI’l‘“F?)'s'ﬁ@t'ﬂféiP\eedttMe sy st eptimal gontodl dokensigac hi ni ng gap
repr esentgan E‘%%g - umt schem"edataz the f| Xt "’HF@"Fﬁ_"@nabcouﬂrtéamedthbnhanthe
advance, ttﬁeam: oﬁﬁtfrhe CPU cTe'nttolo tB:‘ L8 e‘rn pic GQM:LE‘?:&
it is |19Cﬂﬂbstueﬁbdlufftlﬁld€ia ut thg?& Jiét&%ol-s OfeBiBrakatHg i %5 ¢
outpot st ol oo L SVR e senki o L tﬁttstzﬁgt::::r;% re
directly rted from theppero Zafmtm%utMVl ces dhip-abELiniuneliohRkiniAg s

t he pos| ""?g? %ﬁ%m advanc?gtopbgwlsm e thethEﬁaIHtagapntsﬂtomm@‘aﬁmthe ﬁi{h@hbe
and V\h%B Nl_tﬁéoup

efizedinge rgggterénlf i s_al | lgriSych device mappt dombinedhaittthezrvo
thus ensiggmpar o blt e ] m 8%t Z{@ Hﬁ‘l £ oggﬁtg_the momtonng ofthe"

!

Var i ous. mmantémehfopﬁamr%ﬁmum her t haltl T 3fRe 19

uni-t 5 t o Afersweursf the ednddant bit, theiﬁé?&%gont rol Uel}t'r s&i@g%mﬁ r 3&% g&’% %&ﬁ W

‘under t h@maee@emmcdtl&mh&etﬁepolhmeofslamﬁaquent bdohedtied. 5 11" s 14 of. the
pr esengs gy 1‘b‘taqUtnusY'awe%tbeqrtm:inie 190 qu&SEDMﬁMrsuf)pl?EtﬁmﬁﬁﬁsaDCB&Me ahd
the accuglff ss| ,ml g)?tét?ampng uni.t- mwﬁmwcpmeapemaéreswmeﬂc
I nternt tbet@v er: § woi sﬁ.ecea%trhm ni murf? e@‘rac'tt'i"t'@apt!@rmavydvah-*

retracti ggp & bgggq i d(i‘é Base tl"&g,:g smtﬁ.ﬁ‘ﬁ"# fouige aorrs

2. 1f Bo thrdhold.tThen, Mbighal may seie RragpUPUl at g U
Yis i ssanéchl;mdnsemeelsg:umbe&trmggaflced to %Idﬂﬂkff 4 ee-ioﬂrt &Eﬁ‘ Lem@ﬂugﬁf%

‘the gap Wc{eppeﬁmammmg al l'ow, the Bl =2 to. hbnW&Mé#@&@stﬂeﬁaﬁth&nﬁg@&iaﬁe@%y
If actidd? %ﬁv % ij c'b?e ttt,cewamed Wi tohit-afttienedraervat TaDak gererdliBliugiteinl S

t he oungHfa;’:; - 85urﬁgt"elsoﬁt@b?ﬂdra@bntrqhorrgetsp@mefoto

eI\IﬁQ o
' _.
the moni EIQ&JOH&O‘Q tﬂﬂa 2 %f“‘éiuan& i a' s ﬁgﬁi T Lapser s ome .
di schar ge isthédenttoldck bfohﬂﬁfﬁ&i UiFy RO EAE- har oContft T%‘@i %gcess thatthe Is

MENDr | zathedata inmhelybgitde 4 hakomed 0 d¢ B0, fidhe Par amett.ernau 5 TORG HedUl 5.% Shel |

After set‘eaa fivecthe qyptem proceeds olotk Biwhere he oper ephnnmnhrmaaﬁmrtdwmnof\%guﬁgmhl ni ng
- fluid ‘é‘h h'sqje' F%%@t!rsswd@pmk 18 14%h &pighindrod pobliing dpyratidns.dhd cuesr tifvet S
-cont roII ﬁ ‘;s:f ones de whg ﬁ%‘e"t?ﬁ% out . Ut‘e"P'T@fsate@cteer elrcmbrshcrnclrcmtm990
An EDM,p | a5 ks i ayr ce aﬁﬁﬂa i °'13’""5 i "‘“""’"‘““a”oe
devel Ope a@hls& th&oﬂﬂ&dﬂi&lseworﬁothdraﬁw §%§p rsandso ?t s also

I nt erfﬁc&r@moﬁnssetemt gnal indicates that tﬁethspagmmm,p puls @,p;i,"egﬁ'

- rfachi nit n ramjb \gels 22 adianges tolblerk@derstaph e toedffaadcaatabbd&mams&dii@ntWakﬁbece
at thes e’lﬂé""él’@ﬂ‘ ﬂteols botkde ac meehiningvenditivhg @6 toga sitetsdlamEaldGEN
r,educed L '°e?ﬁ w etb°°"22 pul sec‘t“F'S?fﬁyﬂpfrﬂlﬁmqgmtewsmmcmmnmg

of el egge A PiREecg | gpal- %3’"?\8?- e-as R UP 9
S a ageou Iy i a

pul ses: Of thﬁdﬁi‘a ;ﬂis@ aSeUI E&H uel P, ONpid Elvé1 \Credee w%‘u a ve réc t‘he
el ect r ode be turritehed mlrﬂiﬂtyﬂdn ﬂreopera’ﬂiﬁldalﬂfgf ti m?thkt%rnﬁj hal tnﬁ‘nﬂ %élﬁé ﬂg
a dur at i balopmatishaited. Thus, tg@qscn‘!lpaﬂ'lphgal " the! machmmg gap. Ifany abnorm I
_ SUCCES%I Wﬁﬁf*é?fﬁﬁ"sb%ﬁ‘ a | f Adubation fien camissigtredsed 603 |ybnl oc

20 to ‘ﬁ’ﬁ%’" 1'@ 7m ) e %]‘1 T’t'}’Pf ma@f @r?gramqalybﬂldebtttmlteraattledlsdtl‘iata
out put™ i glidwshiAELpartic rba‘:e I ;n: §| stant 9 va'l!flo.: ?@JfglonTmeqmbgC@nd a
CONt 1ol ion B8 byt AL .@.@s erve St dmehalin o '?ﬁ‘t Mo L]
the  idghtddeantoibot Hhachiilg béianautmt,wconstﬁd‘nyfs%wgegéfé #:40) S PPHiRItes be

.' advan@@dthe maghinihg setus broragegss i egbmig be €| @EENIN tﬁe@rd@%nﬁ&hﬁﬂoﬂdmvsténﬁl ilstead’dt S €
t o t he |ippProMed ragidly a"lﬁl"!ﬁ!’l@Pt"blF'm@deWelghthe i. hgjnerenyentatsteylap bitsesbdoveh of selbated@alues
condi ti- d ame:]tf"" her i se-- me"Gat"achmmgtphpemmgm-eanaﬂmcal

becones rQrm:é( fea g‘“%fgﬂt“g 5 mé gﬁ!a&taéef‘ai"es Kippingloverode a
3

negat |6§QMH|JEGWI§M§T<3WQ DJ%% At '8 pecpreanee wit
condi tion rangi ng Trom 40 command p se 1S 1ssd we'g dcon ?:8??8”5’(}

105 finishing and roughing operations. The cut off time interface 10 to
reduce the gap. spaC| ng. An eI ectrode |nteryal Toff acts to clear an arcing

______



fal Iovvs t hat a- partlcul ar bit is selected dependl ng stantly approached. An

mal val ue of ‘the cut-off upon the | nput magnitude and this results in a

. q' interval Toff for change in the opposite direc- weighted: control for a

. n@aciining paraneter to allow - tions is |ikewi se determ ned. 60 the 4

- macH ni ngG£¥%1l§é48r progress in-the gap to be 125 in-the—programTontT ol

- of the-system. | nstead of" |rrproved rapl dI and in a ' ghT\--
Y ncrem_s&abraﬁa@hﬂewtm;_ : ge%mb% yge o/

pr ocesSTifgguies thesi Y 8 BICIoRAe;
. ther eguﬂnat’svstem.qﬂ‘thqnmss@'ﬁv?m‘@"r‘
enoes. asﬂgﬂgcyptfgﬂs;“:@ga Oy entp

uf@:%fa%ﬁf

S A PUND

o ﬁ{ ftabﬁa@&tof edl

Vr’ =5 to pgsoggﬁsv.audi*hv operations are”""
inir e _"Th Mdoﬂ@illratlml’m,.: @gF ' i

yining

¢
.
i

' Gl aad pra rensriieg (0409
Msis t h_o t'l!f)(%e:gﬁ%l plstraigsd %fgﬁeqé?%nent
pr tier Rand, hemsh; ih@_bip ugelicaC es
ﬁﬁt" Hé’té7 ﬁr@&tbreeinel(et rode
as 1

anot her. m. 2 S SO Ry : st eratio

3' operat es-a?r s ' ERIOpK. e CopptPR X% h a
oty and he.g: ....evpacmgt FERCIMENY PSS e At

di‘el ect P A choke: and . ctional current conduct [ ng

~'liquid, these instructi ons bei ng stored in the nmenory 35el enent. The

tran5| stors 26 are energ| zed - by a- - 100 - -2 and performthe ="

I o o, L ~



tively. The gap status signal derived by the nonitor- O
the other hand, in CPU 1, the gap .nunerical ing unit 5is fed to CPU 1 vi

the interface unirt 7 ~data fromthe input interface 7
stored-in the 55 which converts it to the numerical form of process-

120 >  accumulator 8. The data processi ng. |s ef fect ed ofiBalbMes7dinyi t al:5
signal’s as previously described. — the contents of

t he e\(or eshaaredtaatieghce o flosk 42 whére B BGhquiredl ifdat a i nmwsubaﬁm&hnetm.dnmmzfgmq,g to
CPU 1™ ar: eF'-G 's° or not. Now, if machlmrtshﬁen eremrmf at or 8 puldéventrabaavick 24 riayiba fulkicteti fbr telionse
accumu- s_'f‘ 4 }r? B Ige%g “f' her ei n- é?rtbe qgmymf%lédamccumulates received
0l ©
Izgt Ogoﬁts% &rﬁ A §gf§ﬁ |§a y egtf vanceetob q(eput EI!: ;B:E:'Rs(;ge WB‘F gmgo prﬁ\eqe@ctzlw,qpr?
e em
i st NG SMerORd Ul ;1; Iﬁnér‘lgmca’tgmg @fr g{tefgagd%?nu a Qr§6t O f hmgrol inté aces ¢ %ud %mc U'ltlrll')l) operate
125 ¢* . andthemaisequastiblosk 4aETedchaanhinediotkn t he oprd gﬁd cﬂgh,th; mgmrewﬁbggpaqfump,e
Fi'gur e 6 44dtis qEBIVbusgiftheshtaiirpugd theeach S ring counter adapted to turn on and off power -
GB 204 11°?F9!’"B"a"°'8 is eq"a!)TO@feé'aﬁ"@dmth)‘%Wance 10 trivisistoks 28 Sequéntially sb thaiasudcmgion bie d
if, Ina% g'ége Es AEempy R [FAnBL ey 294 | Pf"'%el’f'@'nFm@V'ﬂsa"wcqu'stwepfeielmwarw f
s) IS lssued l%dt ?

machi ni ng, b Syt 'qs§ ois] troI - 8“29‘ » pgotimeiiiy "Y"GP“'se
response rT(e) &: e =Qﬂl%r noi l?fﬁmen& t%l:\épm a ns ff‘%ﬁg I| ggthgﬂg hmmg G
th in .

of CPU 1§ amd ne@wbawdeaueaewaﬁed‘ee&.mrw Séé t ﬂl%%tefcfr
NO i s thedenemtgsaams( =0)sis qBIBGlecEfslShe’l@r'tdﬁem ein tOfaﬁH’sQSﬂad@ZS’&WhBﬁ rafbﬂb cmmr
the syst e'nf"Pdmél I owed to advance to bl ock = 7@sminteiethe gap seanslascerhairied propidésa

on-tinme a °FF ' ?,‘hl ni ng dmt'aﬁfm@ﬂcetfveogeashmmg pulses. .-
cont.rol,, °§gr 4%%40 E@Zﬁ Q{’ n:ttrt:fur opef"’o& qndﬁ"f‘ t&ﬁ?‘?’"‘ﬂ‘eﬁ@"k
. N e C§5 remo par anto alter
.rrermrl Ze h\ﬁer fo 1’?@ ?% ﬁﬁgj n scon ition
bl.ock 44 daﬁmfa&aé‘rbdﬁdthehﬁuﬁrh&okﬁ:@iﬁi{unreg ke gate E)h fo #at&éammghés%r
mul'ti pl e AkD,theoutisut ifisess areiviegit bibekidb® sl a A |1ﬁputerat.5h fd¥ea part.culaﬂdi’éihué‘téwfe dting
_ ad apt ed tapupaigral torbe furndshed Whlfimmmallds thec cumul adonditidh tb-anotgtiatio 4 particlilsr gPadGatéd M

1 (= 2)25dra°h"i"39 gard P%‘t"!ﬁ' ehpnfial | yeosfinishing conditignieraiss esrmraremknepitdddy .

t ransf er r gﬁéﬁ"{ ’ﬁge Tl "°°|:' 8A=B1, t hethe %’E"eﬁﬁ"ﬁf °ﬁ3’a‘f%8f(\=ﬂudl?a$eldyp°n
consi st a(gmz ngiﬁ Ve is i S %{ " s:gna evel%ﬁl '??if«i’d?éﬁ?i‘ed
pul ses Ofwlﬁﬂrtﬁdlﬁﬂl éFehst%ﬂdsQ Jpe&doWﬁ [err] % ﬁ b %@%n 28740
al | ow B aowihgthlopRND bé Bidived For tebdbackits i N5 hamd‘eann‘ghﬂmaﬁéfeﬁlarlr&f&hé’r@@'@rshon-
© cut - of f ttheltlock &3y This lopping continugsand the am-N( no) | ﬁrcﬁlﬂt& contitjor bad tBd B 6valdf Gchining
i nt er val "IEFP“'Q&'E‘S feP?é’(‘;lt'V&b’r“O@§t<Pré'thPach| n| n Rg tq—alB.gail decREaminatioBBin be ehieved

conpar ed R€ sl"% he b't ﬂ%c‘“'f’ﬂﬁ%m a‘teefa'equb'mch spRge §upr
conj u n%g |4gﬂ., B 1 he | or c " h ? Q) |ve disc S? h other. Here again,
- menor i zatd p@ﬂlculir%ﬁ I%%elgc&‘a d@dhg% ) v 111 g ){,a|{j5 zgmma tma rp:t%; %adJUSt

r esponse: magnittie wilathe &"s:attwiaraéiﬁﬁﬁégaddaed IOF OVI B6singitheh @ﬁoéﬁ&prb&a Jaées in

coi nci derweidhted contriqlmaste Brefiectedifor a opttimmg  Modi fthembrham2 préciseRGve ¥R VesPong tdhé if@éation
pr oceeds P@ "BerER"WFhQ/m@h@'"Bﬁtawn@pduteas B st oofthd monitaringunitBhe duration, Ton i s

known rﬁ%ﬂf A e'g’tpf? %'U‘”Y g%?é'f 4 i s109 ot mpxalso benecsism f°§0du>é@tlv| rogséfeithe

If Nis sed ste lveness ieLg E%:Eg par anﬂéﬁtgjdbmatmn%wft ngg)thaqetpgpr?feters
answer , bﬂ.eomk-b fﬂuﬁf& dain! € IOOI ar | t YorQhd peak &l uﬂéﬁf%\d’ %’}? : ?rr:e
r Oughness:oia(mdhhlryﬂifu&kﬂﬁor@atudl@lwﬁbﬁn stored | MmdnkrisH A gaktidia 61&0?9&]
| f . r o4ghevieg aanddifanaliogiputvehichAgren BO,i at e CIo0TByYeGdef eldctrdiie thatekifs nﬁbﬂlrﬁn&conﬁgura
Vi ssues ajqu % swer Y higitik fed back to thg HlasiA2 t he - ction.emaghiniogdebthand sefet t | cul ar

t

draduat ed aclﬁl”[‘!?a'gl tigheaw e bBe f ur ni swwevmfaonnfemmeeaemted Is stored
condi tion .f,fp,,safg

9% Ie(FL” ar gr a ropri { rev c%:tvgtye
enl ar ggglateShy dohdar@ ltoh angelnt &lﬂ%@l %lﬁ to %al 8
gener at edtatuy anddaﬁhonthﬁtﬁ:slaaﬁlﬁ&ff th@aC heS b CHF&es‘éQne Sht en to pr &a neces-
dat a- pr o@esmmlmyaoﬁe«vmgsmmgm’egﬁ%uwb ibased upaaryd@wser 6ficgital cotrﬂrabdhs dtbdaivapan
for narr Bfl\ﬁ’ pu1. 5“ @mlgomr ed in ttheeanmptimalynaghining stagsapp@adhed. a
spaci ng. ?F%'O f'o bI ock Aglyantageepsly, the teain dyratipryFaajcan be
“devel og% %s &% 3psee "?'Yt‘"f’ﬁ*@e"r‘té' nagive "Eﬁ"!il%“ thata

w—ﬂm

- 95 The: eﬂhum@bg&&fmﬁ&dmonmmmmeSChar ge Qiﬁraﬁ

téﬁ
st epped. dmwn, :E%T F;rovm ngﬁqehShar,"BOpA 1 t n° ma @%E o,:E i‘éﬁ%ﬁs
ntb Sive)

| oopi NG ewystdontrnt devizn8s s detecib@respanisivetdi t i NQ. .Gruarted pregnarﬁadik bb Rept to 88BppAdd s Fhat a
- machi nﬁﬁg‘eﬁ%ﬁﬁf%ﬁﬁ%‘@nfi accyawatescteqeivprbt i t.i t 126 Imaximuitni vialuBfobthe dilation maygibei cosstanty.
n gap da ’aYH"f'l g?"@ﬁ’aﬁ"aﬂ"‘b@e&éf‘ﬂ‘éved uIaBIESach?deA'f @Qmeldale@pfflesw@ﬁdmng in

'nunber 't 9. an -a f gleqtrp er"!f%ﬂ’ ad Toff H‘e§
e R i :5.?%!? : o§
t r ai-nsed stovd MAGH uﬁm feplcont 73

data A: It follows that 100 CPUlprowdes comand S|gnastoater an

" adjust. a particular bit is selected depending upon the input optinmally the

tra|n cut off tlrre |ntervaI Toff by rragnltude W|th the result that an

. o o o o o o o




an tr

o croprocessed in CPU 1. The wei ghted m crop-.
95 ning status is approached

the train duration Ton can be 55 are applied to
120 successively increased within a
rangszwma a the distributor 35 which serves as a tine-shari rms

Advant ageousl vy,
ol devices 29,31 and 33 through

that an optimal -:.:

rocessing by CPU 1 provides output signals

- normek—pachi-ri-rg-status—may—be maiTtarned Tn the unit.

‘machi nkggﬁj I&a*aiyt,@g?éésﬁbﬂﬁﬁm&at

sFtwelortaed on Ton oas

~divis (We Vet i skiPpifid

Ser VO pfigrekdivelstepili bckorddide wish s@ttesponds el y
be keptgwtvmgnted appbimrwonﬁaen o t h

1 eceb \ated achievarndgsit ofg degy

provi deEPY| 3??'5&’\96? wice g
t he ¢ fntb r\:be? | toﬁmslme )
Ilh Cﬁ 346, foF'ex’é#lﬁe,%ﬂOSl t e glovigihicogteaniogtprdbtedase @ gnragq\/ gﬁa| T

: C 0 nt I Heridettstréteadiiow bf tBdmichining

%

fnqr 0the GBr
§n y syl t of

an el ecdafefd

i nst eadb@hsufﬁcent@m%balof@V“'&éﬂﬁ'@?‘?ﬁﬂ‘!"al 65

' t hus rse%}!;l_tb%delwerv pressyye

el a
poof P rLoppy

WP"@BI ect eff
A8 anal Yt i gk abgiyng dafet pit

f ro ﬂﬁﬁgﬁem’gﬁ al &Malg;@fﬁrﬁt@v-ﬂemec ei ved

thr ee jaenining PRI mBpsk pRévitlelibr sctignal 1 epeawelvey

St eps #dn bRCAOTHRe@neMhbiTiganies: Feespond-

vei ght edmiple/itieraial rge ofgnémfta@lfge!ie%ma?a accel el"-:mns| E‘%@%ﬂfnﬁ ._

T

si grdal the tesiciengkians tenm
70 chahﬁélst"te SwaiRn fik

| ~gap st afessioissifojdiflerentpa

| Nf JgTERbd, Do tivislon desinea eeindiity

1.: Thumgdivideslly-ghuesithe @ng'W‘%ﬂ'\ foriy

of 10 pemwrol @rrserrm ol

gnal §" E'ﬁ‘a ﬁfj"f
|

ha pp le fe%miftha@sma{m _

bISé&ﬂﬁ'dI bisereasmaliof any chatrges

rrac h?°n

~of to

-predet q}amﬂ&d set of - val'uesof “'€ach of sai

besle

achini

I‘iﬂ
-*-'-@rsmaa‘ﬁ PE¥ESSi ng S ,,_s.la.' |
] % througga% Z&ﬁ
|

S Pt

\-.

y devel.ogéiving h&n?&i&lmachinmgaagin\sedliﬁﬁﬁne
hines dapGtatmsiaal saprasentiog W@F@ﬁ“"’
refa‘ mctﬁesttcwef%dl fi | ed ﬁ,ﬁ{ 0% am c

St gnal s to

cﬁ' ﬁﬂﬁ' g s@iﬂ s& Bf :hfaﬁul:anwhme of

odYae stadly SgHaEin edid Biceptocesieg unit to

esm

pl0Rity oTvaht @ dakides pis

vAluepfithgpargeulas par i

Suld

lrf mu

é hoftﬁ& tr9|ld\éﬁ£bsmahl nl ng
aanbﬁntrdt&tgaaistodam Vi ng
pegtivelyso thaggacin r
iegjndividraticestabligppengidaetdriod

%’t_her gi i ngly

ettni

9@;

&'shid

p@&wely dut-

4

'?m&r rocab éﬂ! . Lbl@ﬂ;ﬁttb protiib@saont 1 ol
&é{eﬂprOCGSSI P@pé&Wdcemﬁﬁﬂgﬁdhen be acti:vated in

sre gl en an

Jﬁﬁ; ‘ I:;\-H e‘ﬂ%ﬂ%bﬁnfe %mrepu;l i cal | y @ osmsdp tbmedl%'mépfz further
o agkosttal i but @r c@ﬁprﬁm#e@?

d mte a senes
r ents pPU
camm. ur aI Ity

75 cont:rol

{fu "8m t he
Ving g hQﬂCRbrIahﬁJsff&bﬁﬂdll‘f\b apwehity biviffe-:

or flowmednerseinacﬁmnqcmrpp‘efeéﬁr'ﬂ‘ﬁﬁff‘%nt rrur]ﬂfgl
opti & %

3d cé#n sma_eins mtreawa S\tSE?mr"é?'Pgﬁ“é"
ac n| ;\%@
d

.’add' ti QIU!?}L QQ{r&P ut- Qﬁﬁm&ﬂﬁw‘aletivhﬁbher plu
res pﬁ@tdui«é rVis sofitrbiiabdaptwely. Wienlthershing - par1a$mVPl§'

jing ajji‘?oe%‘t'&bl i shes saﬂeﬂt f‘h
: at IVH‘Q of t mo lt %%
‘% b rhel ectr

cont_ r ofa®

ar?@l

cont rolrerdmmemonlbmme‘
t he ti riesutficiamt theyn iPhi“.t“

t he aXle&|érqegj0é"' ragtlohﬂri

fé

~dai
conp ?T}’ S.lf,b{l?lﬁ ﬂ&’fﬁé} qﬁl‘y Qidtidah @aﬁhﬁlmmﬁdvatm ght s - t ahisgt U"“’Q'ff"ce@":”m Nyl %qmmﬁ

Sl B3

clidbly@ m&@dﬂt rol

lt

tibt&tiaiiys

,ﬁgndl tio

atus ‘compris

@/ conmaena ninmxaﬂyemqugmngnth.gg.g peiepeiersone
' qsmg[emgc a gagaq tae operation of an

"ters |h each of ‘sai d

e

N.. & microprocessor-uhit having a:memory for stor-

Si gﬁwthererh o sa af ogBmemet infiqpsration each

rneﬁw Ilmpreqymlqg(ﬂprqgl@\ﬂr@ set of

gai ‘?'6‘?7?'56“&"“1' yindeRens, 4

emngq? Ikshivi @

dueshfashatteferistied | n

@ﬁ S EEM R BIMrR  gareStaied | €,
al repre niting a fARBdLeLh

eam taopeéradfur e of: machini ng-fluid-- 85

and t hetofn'ﬂieﬁéélﬂﬁ?d&d(ﬁfesﬁrmﬂ Hew ietecThegpar t i cu
res pectmme;tlyndequdenmybeops@mreete Pelo furth
M cr oprioukEion Atgrghaceg tisie]

dert
cont 88| arvarrecao-%e rg‘é‘f ‘E’F°°ess°'11% E'&‘é' G ve ¢ on

machi ni #§954PY

“conpri sing: di viding -a-controf”
Yooy .ﬂ'“ﬁéd@fe'tem ¥
| Segm“t@"‘"ﬂ'”"w.@ﬁﬁ‘a‘?“ ‘g‘ LAY ol <l

di f f @sent. «Faneiinstobectin

g °§ e Sy

birig frequency rmch 4 ower {p
"::;'.a_‘t,b‘,r:r@r#a'l'tf or’ Uﬁ‘@s (s
h‘F ‘.i‘;ﬁgﬁ”par anf] 3? g§§

_ ndent g [
m X ?jmemory afmicroproce

said single gap and a For diverse machining paraneters

rent, nursaatewe-“*
or servS‘ffE’S?} rgfpaliy depé

umeff'cien
L1y ep e—.

.._.6‘9‘? de,,

period into

95

| rganprthEqyiahip fieg!
eqapél@}lllf pi nalﬁo ail

egiis assotlat: \f’g

_I)

T“Eiﬁé@.‘;:’:.‘.’n

A.JT& oMo bR

r '9 orrﬁétﬂﬁﬂltﬁ;sald'ﬂaﬂ SretusisigHaen pmﬁlde
3. A wRubosh agutiekiaed punligobiontrd or

2, furtbeimes:-at ed.. - Ti-me d1 vi-sions assi gneslg-taheaqhmdilwdualvaﬁprwmfigeI°°m"yﬂ‘dt°

s WW%% it

B

f
roug sai d

deﬁkred ﬁﬁia{rﬁn FGHNeF D~ may
, nd fesgoRGH witesaidomitroplocebéne
itfor appleiug: medaterﬁmeéwmtytom 9 “be
finiter pérametere respestiyahdyri Wﬁ;‘%P
?rP‘f-’ﬂ'dd’F“tPrPé‘i"'détsa'WF
- fugeg

"ﬁbrﬂé’e-ﬂﬁn lﬂeatn @ss&@@éﬁdh@ﬁld of
machi ne having a

the tim

“the
S For6XiNHer!

pI urallty of control deV| ces. for vari any regul at| ng 35 sharl ng corrtrol by

o o o, o

A NN .

o e

o o "

rﬁov%IQPE. Quijbd¥esiiveaé gEptrdoton and | Kk eei gmtrgl@lgeqlmagl@ddwlﬁuq"y,@p -
ré ll'rg I glhd sfoung f ac esreggétwe g%ma%é E;% %r}e 8f .

i,



formed..on a tine-sharing basis under the Judgerrent means—assoctated with

saig m croprocesm ng unit 50" and direction of a chi eve
a fﬁ“ ror cyclically processing said set of progr Imqm ﬂ i’mrvm th
max\um ef fi ¢i ency information with satdegap s ghal to
providé thr %%oﬂﬁ-ﬂ‘b@t put interface-a plurality of control CLAINB 6

signal s each individually representing a command to retrieve a preselected
one of sedranglerccdadivanalyti@bretiis of input dataret hod of dedigfoin saidgnaphibin@baptitysaif EDM ‘
differ en'te"e"'fiﬂ‘%@tayee'f PRmIOM%,fswqﬁrﬂyea d d| ffer'@Pﬂhmemamwys-gmdewmntlmwwry

i ndependy g}'e’gg& }5 \s "é’"%SEFF den‘tf?%,‘fﬁtwis " EHfarret eth to o
appli eq_l. st oﬁﬁ:ﬁ ?ﬁ?ﬂ%?e é gap nchg IL% in utl terfa Ign Eﬁ{fosg

control demu SR th@t?cnﬁafdé\x&syfortﬁ@ ithe havi' Nom@roprd DaLe gap a

pl ur al i t saneHen b&activalgmihahdxBtindsdiiéidn byekd I n cl akyalichily prbéebdthg &Q@bx&%ﬁmmw-w

devi ces fire-shatng distdibytar 8%pu Feapandep aigiudl NMAChi N safiigap staws sigaania s#ig Midtoprboaskingiunitto -
sai d ni cHOP I‘sdfé'é!s%fmmw1 iﬁ J meaml@rvberr eps perreYidathrpugtyan autnuhiotrfe@mplurality of 25 1

uni t f’(9r re pmiof%m t @5 S%_)pﬂol l,gp§§ h individually representing a
ot o BB Eﬁ SRR g fﬁ M
i nf or mat 440, #@Gklivery QEs%?eed? ow ra bygi ara-
respect i 302ah Bgndleapdd6 REBFeEh Btm a‘ﬁ@‘p 0 val uesméters irfsaéilo fe udSo?:lt ldevﬁé},nirfdo

si gnal 5 filishihgeomdition.mut ual | y 1 ndependent ngehi apphingsaiipluralitytof Apprar signdis tosaid
defi ned | ﬁncwmmadmtmal éntrél devidesfor @Bernet er s nlwalav pfesawro) deyicesrraspestivahcsogisat pagh

unit; PRIamRers v e pravidsdforiastyaneans LeatRldavieedndjyidugihsestaplishes gid retrieved
GB20 4 157 Zga C ia the timé-sharing unit 35. For ue o the particular parameter.

ple, the axial rate of trT'leI of a wire electrode thod as d ined in.Claim 1, further

2,
6 Dar Pl hesiaile it mBUIAn bf thatining Aufl L S oggl&sn\l,st.s. T lod gLl
machi NI nge.gRMed Wated kit thd dvickrR&r ¥ @ pieg ena &H&Klaﬂﬁédﬂﬂur@%i’anfews rBgpedtiveI Yur-
nmachi ne. aaypapubidcttt fisthaicomnal inwepeaEBMEL | Ng a MBABEFaPrqeeBHp ®y Sdid/énitxd Ppsidé said

accordancém'etdf\t"ae-élw#vd;vmhwaprsrlletﬂ- char act eespetive cantrel siavkls. | ngl y wei ght ed

O e P e e e
throu %p erati fgdﬁf 1\ aar:Eg {t a ags‘io mgn Q‘ arin . saldse ments
channel Bviddbnl. T ﬁgthé g&l lQ&ﬁo htnmg urn tq %@ a gt'::g :E éﬁlJr lntrol

devi ce 3gyide@bnt sPrUérEb | maybé FeRiBVENAIBRES | NY LH‘EnElst&&Qp biik@ o

t he nextTﬁelc&iﬁm@lmd/fbna:lomubmtﬁeh&cmﬁiy@ilu-d: Iy prdeeiesssi ng said set of

| nf or rAAt supply wiay be dpplisel-atdfeauiiengy wudhtieowdput or 985 4.0 Apemgtesiidr dontrallingrplurality ofalifll-
gap st at than ssvpnahalfonorgshied ofthatappwhieftthe si ng urfeat. 't‘@i“@ aP@dP@m?F'H fng pasametes)
1. Thus, °‘1”B‘i’a“ H‘ﬂfeé”"'\'?ﬂﬂ%'rfe“’f)F%'PH% t hr ough Eﬁ&sﬁzﬁ, BE" ‘ff"iﬁ‘f'%ﬂ 9fag

av: asal
of 10 rew r ve mga\ éﬁﬂ Q%efety tﬂ§tnr¢1é om t he gapq’urgl lc ulating
Si gnalss §HaAkY doRl ) MbiSYslelh dieBBLRAIMRMNS NT 2 166 1GR rh A 95& etﬁfscneeda folaing
machi ni Ngehfeldmdit 613 nfafkdiigennbamBPadhinig C oNmaNhtds@ompligingeve a presel ect ed one
of to Dbepérfosudnke. Slaghiingxpips eaisther pbdwtsy  changea migrdpgesgapunitaving a memory for stor-
predetermcwewjats@mtf@rgawpef@stwelwrwm of sal d 'sqtﬁsra@asett?épreenatnmr’ f metmm

flo femf" @ﬁ*ﬁ ﬁ;tfé(p ﬁ'g'Bﬁajs‘e
ur t apt 10 lues for eac T n
30 Can b ? ¢#§%§ ? f g{ggntbgﬁ Bt I l % nt machini Iﬁ% %E’\gte sﬁ 5'8 8?"8
control the I|€a(n . gap monitoring means for deriving from said 80
appl yi ngeraagd: t@bﬂdﬁ\aieltﬂe)gaﬂ asmgta.&iah b;smgnal s triacBining ghyia s41d EDM raciifkd dap etatiks
control uewmices elfeclrodetetreanon wlitwhidhiistepn-0f  c ontsignhl refeesectirg,a measyye ofta chigrhoteristic

t hat eBctolied.Subseiavry lsamwlss'rw?a'ﬁ@*sprdw dbﬁeqfor activa- cont r ol

devi ce i W(?fe\f'i"'b‘ﬁ q» néginalﬁc §1q iv3 te g}")‘jce@w epted omtormg

d )
time- Sha en%elljnt con lo era(:::)’ esSf t he ?&%Eﬁﬁ?g&? 5 l |
the axia orrrt d?laq unaermeuﬁ!gefh@ﬁ 1me s slh@umt )

Cl ai msb, addsirkdidh of%OmtrB&oéee@mtaameaand tamsaerbra:t/uaaaly@foceaambem motf réﬂr

conpri si ngnrapqnhwtngua:pmedeﬁesemned wei ght's t dnfoanatiof wulesand:bastsuaiubednamtpmv)de

and the é |cls<ness of a workpiece particul arth'i?m!'tﬂ"wu i farfmtpblr%ﬁvofcontm'

respecti dur- maybe subject to further XA ?ff"’tdﬁ"ﬁ{'l“/e'e comma
id

. etrjev rmme
mcr OQ’{ Ocﬁsﬁdrﬂ&hwoféédt#lu&l&é £IUII691 g{tﬂﬁgrgﬁ %% i Pe\gq;oé In depen-
control im@iualfy ifdeBERibAY: rﬁachmnﬁ@&ﬁﬂg dtbr¥ Berbdnt dd'to each of
machi ni ngsifné¢ maaminaigap i thiexPperation of an EDM 3. A r&ﬁb&dmﬁ&evd@é‘r{eﬂﬁ lvbW al m1 or
2, furt hmachi}e haviegh saifisingledawargliaphsaliasdfi gned tH Apphratuchsalkfireo iridaih 4, fgrther com-
conpr i si fRytrelideyiesisiry veriablymeguistingraidireghinnt 0 a PrSiging meansfassopieted witlvsaid migroprocessor
di ffersgnr %[?'Hﬁé‘tse’l’%’e%@'yé%ﬁcﬁe‘ comy sedﬁ%rﬂ"§f H:E);’L\t'"grﬁgd:?%’m"ﬁ wei '?-3?‘°§3F X
A T R TN IR i o G
out put |m§ebrfea&§'f q‘;tg Pl 1ot doh 60k 0l pules gfg ervo- contro may
be rel at ditf@bn, drmaagty.ndswaaksxa&rmumaa@p ie tOsthsparrﬁsmtasméeufdmwmrsﬁb@er .
conmares fetersiornerndry bhicliopecessisgunii; ng f | usaw compnsibQ\MManra;()naupaﬂswat@ymmald
applied at a frequency nuch |ower 95 4. Apparatus for controlling a
plurality of diffe- than, say one half or one third of “that at which the
rent rrut uaI I y |ndependent ITB.ChI ni ng par arreters corrmand for puI se control

o o e o o o o, Y



45 troll ed. Subsequently or substantially si nul't aneous- 110 thereof; | y

the fluid supply unit can be contrﬂ“‘muﬂnmuumaum‘ an input interface
connected with said nonitoring to d pressure and flow, (
rate. These means through a single*channkl %or® appl yi ng said multiple
|ndepend7ent control operations are per- gap status signal tGB2ed4id74 B 7

m croprocessor unit; and formed on a tine-sharing basis under the j udgememnt

means asS@otpatle!drfanetohd:&abldlnmreba’ﬂfmecﬁﬁrbng unit 50 and direction of a
m cr obr océ'ﬁQ@J?'"PGSﬁémpéweloastomﬁcmml cyclically processing said set of

pr ogr anme eﬂ"éﬁ 1'PIRECtNRY Wi t h maxi mnum ef f| ci-ency. A i nformation

Wi th sai po ‘El%f"%'?t ‘f'ﬂa'égﬁ\'ﬂa through an output interface a
luralit %{ arameters in th fan ma

p R\} of ices for variably

signal s eg |aln a}ﬁl apﬁmeessgggehngwa commnd to retrieve a presel ected

one of sai afee.debeafgr;u tidiD as hefeinb&ordet hod of controlling a plurality of
di & er ent ,descrABedyvth sef@énce @lFigess b 5odhiglredi f f er ent, nmutual |y i ndepen- nmutual ly
i nclependerﬂan%@menpqqgmwrnaﬁ'esfems'a'&@r%s dent machining paraneters to be

appl i ed td“9§a of a |n machl ning gap in the operation of an EDM said
control de 'é'i?p " eratﬁ ththaVi ng a said single gap and a
pl urali ty,.pjﬁ inclaim4, further com control

devi ces 1§q,5,,gw,¢ga, Ngéﬂ%h}ﬁ,{.hmraﬁﬁ{eﬂ; gachin- prising neans associated with
said mcr Cspéoﬁ%ﬁ&ﬁfapﬁrﬁatus‘tgmpaﬁﬂmeﬂrs respectively, the nethod com 125
uni t for apphoed any adantadide eneratasgbbtantialight s t 0 sai d pri sing:

particul ar® wpﬁwﬂw@edw&% perratelgcasduri ng ni crop- programming a set of

i nfor na%{)/cﬁlgm ngt@ﬁ ;gg“wf?gé i%¥eby said unit to provi de said
r espect ﬁ, Egg e daretharkk sf}4,al ues for each of said control-
signals. dy tfdm‘n g;,.u,am,lg c .ymg gnt machi ni ng par a- 6. Apparat us

as def i nednd dped cﬂidﬂ"ﬁa.dﬁh@hnnésandupsmﬁsbeﬁﬁ meters in a nenory of
M Cr opr OC expparatys defined jn any orb3OCIZmADHIE Eanay t i ne- sharl ng means associated with
sai d 25 10. A method of electrical discharge machining a

GB20415 "‘p‘e"e'“a“EDM“‘ hiogrt ie'"aft‘fl“?"?léf:e for distributing the particul ar
control \-m:f:::: %E}%ﬁ' wﬁﬁ%éﬁmg ‘ﬁ jvisions to said control devices,
respectlv ny on elaintPn rol fng a plurality of machin- 5 ing
paranet @5 s 110 AWerksqeewhith 18 bésh sabjecte®ld machi ne having a plurality of control
devi ces f calectrieat tisdbhrge maghiningin angDManachimeachi ni ng par aneters, respectively,
sai d met h@edgepwgcemammahwsa@mmne. nbefore described with reference to
Fi gures 1 §gmap. ‘or Figures 10 6 and 7 of the acconpanying diagrammatic draw
i ngs. 8. ' ) lurality of machining paraneters
in the opém maggfj; prenoBivbrraehtwechrari ng a plurality of control devices
for 15 V ARGy Tholpd® eﬁ&:o-ng:p@awdwsmephl ning paraneters, re- spectively, said
appar at us "B g COnZETIrEE™ arranged and adapted to operate substantially
as hereinbefore described with reference to, and as illustrated in, Figures
1 to5 or Figures 6 and 7 of the 20 acconpanying di agrammatic draw ngs. 9.
An EDM machi ne conprising an apparatus for controlling a plurality of
machi ni ng paranmeters.in the operation of said nachine, said apparatus being
‘apparatus defined in any one of- Clains 4,5,6 and 8. 25 10. A met hod of
.electrical discharge machining a workpi ece in an, EDM machine, wherein-a
plgural ity of machining paraneters in the operation of said machine are
(xntrolled by a nethod as defined in any one of Clains 1 to 3 and Claim?7.
11. Aworkpi ece which has been subjected to electrical discharge
ITB.ChI ning in an EDM machine as defined in Claim9 or by a nethod as defined
in Caim10. Printed for Her Majesty's Stationery Ofice, by Croydon,
Printing Conpany Limted. Croydon,. Surrey, 1983. Published by The Pat ent
O fice, 25 Southanpton Buil dings, London, WC2A 1AY, from which copies my
be obt ai ned. " '




