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.onduci {ftnt :nd, hena, fi3. ,, is subsEnn:lly rcn{onduding
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ersgff &cuiti ,.d rhc principtes invorv.d in thc n.rnod or citdtllq,
r€ssibcd !hn\e m glneElty ,mtiebk.

r.rm tom 
'JIr 

nod- or,h( ,. .r or Lon Lh.
In ptucice, hoftvq, n k drjsrbt€ to dn* thc

outrur frdE th. inode sincc, in rhis csq {r8 imredrncc of d{ p4r
lus l6s.rLd upon .hc o|.Frion of rhe circun

suir,bG ml!6 for rh. conpone,G or rjE. 16 rr. a toxows:

Thc dilchxw rc.id intoduc.d by th. inde*c ot suppGsor
Ddtntirl {d ri. res hrt inftcAe oI anodc cdd.nt is ohvidslv rls
; cnuldive on , si".. the rnone :nd w(i .tiftnh n o or phe'

rnd lhc ililiiion ol ih. disch.pe is thtr rore Bp'd.

"  iEefoNnJ u? I$\ 'nr  c ' l ie-
po.r ie . id r . ,  ; , ,6.r  l '  a, .  r  omo.r i "o {rh .  

' l '
nrc eumrLs$r gnd {ill beonc n.$tire hdor! tl,c 6rtleto. or rhc
dactrrs. duc tu thc ondLnsr C! beoning chxqed |]l suoPrcss!

s. 'do'  er '  rh i"  ' I 'on 
.  rn"ci l  i  t r lngo rhe" od' .  n*

;n,l itu',-inc'h, ( rcn cuiiei .drn,' h' n r hn ll] Bt"s Jx'h'
.ra .nd ih. m.in condokr prcc.eds t, rtcbrrge oDtlrothd

t^!

hmd. i r ' .  . '4. t i  l r  
'd4r, ,he 

l i l :  r 'od.  rcn'  d insJ.  ,  gr
Arnr ,  I  prcdu-\ , f i l l 'n  s l  n po nrr '  ro 

'  
i  a41i  

'  
on L

4rn orcr 
'  

,1o pLl  i  n rLu'oo ibre ro
, i , * ,  " . -  r" . t '  " . '  -  "  "  " . , -r 'e h._!r 's  '1.  

d is lhraj i lL oid:o i
ddcmi;€d by the rmounl oi snplificatio! oiisri's lxtf,Er the

"!Dor6so' 
ani scnc!, bsdhd *nn lhe Eluca of the *nv cry&iun A

-t'hc.tcuit sorks b.s *ith a Elv( hrvinq. hiqh nlio of roode ro
srccn curcnl !d thst, duins dischrlge, thc sqrcn porcnrial n*s b

' r lhch's- ' "* 'a

- !"  
r l " l  

'  '  . -  ' ,  
wrh rub d v.  r  

'h.;h.d. **; i.*.** co*idenblv duling thc dn.hrsr, md
,qur pJrs sill app.r rms .

IL. .  .3.r  I  rq cboq rre\nrfo"n . | |knis L1wen "*rh rd

'", 
;-4. *d ,.-r 

"r 'a 
\il!" rh"- qrvr rom r+' " rh.

or. . ro l I  g l /  '  
r lu hRpFsn'  icKuircoaPumL' i 'g:m

ro frovide $o Iequiftd GulucDcyl

('npedmc b b. rcg11e;blc 4 tEqnency/l

r .T.  g $,  i / tu.  d dRer.hlJ, ,  in(rrnd-nlr  de\r toD.o!  , . r
idm' i . .  r imr o! .  ohur.  n+h,.hr.rs€vju, ;  , . ,dr ; .he?,,
o su'gr z ond. n.,r .on d,J b€,w,tn ,hl !1od- r | .ne of h!
{  l }  m,, .  r . "m,n!rvr . .u, ,  ! - r ion of  , t , r  . i (un a . .ur1 ,n

1he Elc]lmis! of the .dEpLre circlir m.y be nnd€nbq Dy
cofm" ,  s _t  

'h.  
04 od wh"1 . ! ! . rpp.*or spo{rn,  nd I , r

-hcrnodr.unf l r  i  | ,n.onnd.dbtv t / rg. .
rhm thc chrqj.s ornr iJlbugh ll! ,nd rhq.foft rhc.ond.;$, c,

.cmrn6 rpprcrnddl oDnrnt udit rhe Ln.c or rbc chmddisric is
rerhcd. Nhd' lhr Elue ot th. cuftnt .onntnces ro aI. flris rcaulr

t  " !  
o '  po|  r . ' l l ,b.  in ton.  - ,  . .€ ' \ .  r ,  J,  r rFni  q, l i 'u!

md tne pmcds b(ons rde6;g1y nfid unrit rhe vd€ity is tjbrcd
ic_n. fru., rh. inut,. cur.nr L

d,dd.niy d od. l  , t ,  rh.  . ,pp.s or s dr, \ rn \ r . .n. .  I ,  s (x

'  " . ,  rd " '  $h Ln,tr  Jn^de onf i . . .  o u " .  . . - .nr  u, . i , ,outa
odenrnc ptus b the str&n. 'l]t slppr$oFsrid porntiel ll)cnfu€

r and *!e€n m.ouphd, utun ln.
.node 3uJdenly trle I lrse cunenrj rhus discrrBins rhe;ndh*r !r.

,i r. ,ty:. B:t:i ':..ii ',::i



TIXIE
Lft minE of inde ioi. $vn I . l in" tub / da' ! rhR PdnB
n ndrd eDod rht de( r€ ne Po-iblr wluA ro' h"dn

;";;;l ;;;.dr4"...", p;, o' unsubr' rouiLbnun xnd

:.d! ,he odn ro D.cd ht oGiddd
ii..-" *" 't'",.. -',t- " "' 

B \trst b r3'ror ' In hr

.";;;;; ;; *.",""-' dd s aa po d r'' /ft md'€rd b) de

"ontBc'herunei*  
- . - i i "  

r . . . ,  * . r . ' .  rn!  
' "ode 

r ien co ' 'n.crod'

- ,"- ,  -a,r , . i .=-, ,  , . .  . , r , "  
- i . ,  

C, +" 
" . - , "  ' rv Pp'dl '  ' i  

r  to rb '  c dr l '

By rdrusDsr of,R: mJ ,4{ thc ch*sing tine, ,nd henc. the rim!
dunrlon of rhe e* rooih, n mde coltoll,blc. The rdiu{menr d
F, contols dr stio ol rh. chrs. b rhe discharge riEc, and h...e
ddcinil6 rho nrk{pcc atio for rhe s'ture {,veJom ol screcn
rcftase. The ydhrgc on th. smen End whut thc ch.sirg and dB-
chrsins rim.s xre tqurl tu sho\n in Flg.39.

r/tu -

I:ic. 40 sbows a mdlod of ciphininc the b.hlvior o{ the rime bce,
\ ho! Gi.g r IIjo v,lee, by mcDE or I ridily or 3bti. chaadc.rrc
cuivfr kkc! with , poenti.l ot 3jo vofts Ld to ihc sde. rnrough I
lod resisrDa of 5o,&o or,c lnd wirn z€m srid volG. fh6e !G not
ordnrry vdre ctuncreftrici, sn@
pote ill afflicd to the supp($or grid rnd n.suring iis.lled on thc
potenti of rhe {rLq', L!];.h s mnn<td through a rehsn@ to r
ri\cJ H.'1. r,rply, $e.ordei*F C
sren that, vh(c tlr cufls .E ;si!s {.tplJ, , s I cnrns. in thc
supfEs-r porential prcdu.d r ld

In tlt rine bar &cuir rhe sseen Dd s,PPL$q rrc linkd rhnugn
,,  onr,n. , , . r ,no.rolo1s$'h. .  n- ,  

"  '  
I 'b .  ondtu4 Em/ins

cor*rnt, dEe mu$ bc r qDsunl difd.r.c bctwecn rh€ sr.en td
Tha mdirrcn F repF nu,i \),-,1ru+ing r

. ,dr ' '  r ,A.  !J.h.s l jc lc i  .  r "p-  d".p 'd-grc ' : !  
'  

( i .

d 1f ir l|rc sola rc .9u.1). Sincc rht <reen and supprc$or potcn-
tirk mun sxdsry rhe nyo equdiors repcedc'l br rh! sBti. cufle and

I Pd.nr r 6un b. c indhn d bt

Ke. fh.r0u. ^cDE "rnng 'h '
.. 

", 
,q "'*,rr".-a"., 

C, 
" 

di"hngqd t h" lrG lollo\' r

;or.d oonio. or ,h iu^. tu 
'r'' 

ouCms onh d i 
'.dnlg*,i,r-rL 

';-.". " 
-'r,* 

Durins, ' 
p€ild wnen c! n !h'1-

.  - .  rbe" 
- ;  

pd.  r ' * in '  mns sr Ll ' l ' '1"  sPp'"sor po' '  i  d

,;|l .hrss ,o tn€ 
'lue 

3 d '
,r_oueh,?, in.i rh,ough rh' re rnd 

'6de
,his ,ml o*'o 6. svn.\ 

-nEJ "ith 
i'\d psil r d s'L!'

-pn: ls.  
whenicd sr l ro€ro.h 'daurLlrr imeba'  r rcmz'rgdn'

" ' " - i r ' .  
r* ,  ' r ' - ra r , .  "ppt .a 'othcs"d wrulrhe'o dd*rc '

i."u.-" .r-""a , 
-. 

i' 
- - 

.r
..-,r.: " 

r '- ,r '
Ji" , . ' i  

- .* ' , t ,  
* '  rh; 'upp'*s '  Poren! ' r ' rh -r ' ' 's*"d: " , i " . .  j  *" , t ,  .dF, rcmm{R. rc f lo" .  +G i  ldr i ry t "

, " . ' r , . "  +" g.  o rg 'm€ rd deh*srg roe @nd"n.a $ c

,h''.,;.h;" , : p"-;". 
' 

pa n. i, dourr b. rpD 'd 
rh'



surprtsor s!id. IDrhisc&,.he pprsor p.temill n incEsed aod
dr chr.ge ol i:grmc ! inroduced G betorc. h enher 6q rhe
,nplitudr of th. sy..hrcni:ins potcdiri shoL d bc kept b rho low6r
pclblc vduc coEiste.r sirh efectjvc onrdl. Thn ts .sp.cirlly
ncc$ely {hen th. synchronizins porfii is .ppli.d b lhe srid,
nnft, if the sig.il n im hrsc, n wil cur o{ rh. scrren cuEcnr cndruly.
l.u'thd!tror{. rhe synchronizing porenrrl should b. rpplied fofu
pqiql {hich is orly ju* sutficient 6 eNure .dari'c conftl ol $e

rrip'fop,' u alr.dy nneJ, ! i cn.& 6'r\r at !abL and ot
t l t,bL Lah1p,ordtul. Ih. no!"nfl i 1-m I r jebl" {$.s

crldcd by lbe applierion or ! shod-duEtion sign.l {hl.h tur*os
. omul*iv. tlggE stion. lhis drivc tlr cirdn coDdilion to ihe
oppeire *seoi9; i.c, b thc un*able limiring .ordnion. ,4Jer 1
poriod, {hich i3 dereimiftd Ly the rihc onsbnt of rhe cncuit, rhc
,.i;;. i !n oprnt* io rhr ne.e dir Ion iod rqk $€ cirrui.
lh. drrieftncc ber{cco a nip-rlop 3nd ! mljnuouly oFntins

-.'rrxdion 
oscillior is rhlt, j' tho os oI the nip-ilori rhe 6xed supply

anJ hi6 pdrrtixls sr so proponion.d ll)d ofillIio. i irhibned :frer
.rch clde, r ne' cyclc bci.g conoenced by rhe apptc*ion o{ 

' 
rudh{

r ,ns iBnJ +l i .h rn n. i l )  b. insr he poenrrs 
'o 

d p"n'
sfiich, if @irhincd, \ould pdmn 6cilL'io. to corinue indelinikly.
'I hus, a nip dop is, in general, e rela\arion Gcin or $hicl is ovq-bicen

The *pr$n,n fiip-nop" p.ovids m cxencnr nrme for ihe
rdion p.ire.rlr, The .iruit may

bc sid to cide in rhe $.ble ondnior, ro lllp io rlr ulstblc !6BEt,
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$mrssor curtdi, r shorr (dahed) to lhe righr ot 6c poitu A. ly
intodu.ins tt i. *tc! {ih tk supr5str. thc hun| €D bc redi-
mry .ri,,nudl oNi'g ro the red
runrr{ coilptic*iods re iDrrcdtrftd.

pont novs h a noinr such * A' nd duds 1o a r rle tnd of rlr
uirurpuke, unlc$illarsr ncien ylong lor r1k cood.n{r chfse ro
ald aPP,rcirbly. 1l dr nTut r,
{ith r $urr$!{ rorr l htN.
or( n.rlx)s in {he sDe dnedion 6 rhe cuii. ritrodstr r. d
rhls ith€lpsb.li.r rlr (ndcn;q c
movcs b drc lcrt :nJ, dre end of rhe pulsd, n my b. .lcr. d bo
sblc .ufle in dr aB resion so rh.l ille opd*1ng poid ltn io rhc
l.ftofc. Alri rhts, tr,c aqlucDcr is thc smces for positive initiation.

An inrtcb( in rhe anplibde of rne ntgrti'e pqr* ,plicd to rhc
gnd drn€s rlr pojDt a'larth* to rh. risht.nd rl. supp(s$r cui.nL

h ,R{ if ihc n,rFe$of lshes rh.

ald rhe .ncun nill nor hisger, no$ev€r lons dr pulse mry r.$. rf
/?i is r@ bish the bcBd srl)r6yr curclt Day €rtrcd the lofltrd
orftnr rhreush Ir so rhd dr .o.dtad dr.hrrss in$Ed of
chrs,ns. In r exk€me cNe rhe condcNd n,y Ld cLfgd {o or
Jo aorb in rbc plliod of thc irrru! p,,r* rnJ, rhe end oI r[.
pulsc, d'c suppNu n l.fr 40 50 lolre posnilc. thu: allowirg rhe

\rllr rl. ir jnroducd rL! lo.hns ttuubr( is gcrr) increAed.
Thc n.srtive3upp!6sororc nrh
po*na lntl prtvdn ( circuir fir
s nioiNirily diy.n inro ren^rd.uf..t.

vnues oI ,1?6 Lom ooj ro r'o m.sohN n p!n,d,lrrl) {n n, s-r
d,is eoubb {nh tu EIsd. brr highq rtr.s $ch rs zo mtgohns
gjve vrsfdtry reulc s de suppu$! pdLrthr .annol theD re..tt
thc lo.kins pohr, Alrhoush the hum! is 

'cfoyrd 
nr ltis uy, rhe

du.n to rhe $rblc .ondirion i3 applccilbrJ, do{ed do$n 
'.d 

I cdm3
pkLnblc b a\c a v.lve {hrh h
(e.s. nlsl'.n.B) nd {hich is rh.rcfort no, lirblc ro l€k If a diod.

$or ro,1 cthode {diode nodc b
$pprAyrl rh. ql')pG$r htI prtydrrJ non loins posinr md
I'1 

-n 
6 or 'r,, ,, r",

a , , /  J r l '  . t  x ,

A hn poin{ it h inrreiing ro ror rrlLr rrlI'PoN if thc r1,jD6 A
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rqrid ro cut ofrheanod.o'arjs in! n,Dc r ro ro vorrstjeEndenr
lpon rhe pdcntjaL of the anode rnd sr.c! !riJ.

'lho r3lrc olrhe 6irsroren d virh r6prd ro the nealivc n' cm
,, .  ,5. .17.  \ . /  )  r  tot ts sppm!,

rn or&r ro nnd.nh|d d( opq{ior of rhe .ir.!n, asun. th* rh.
l l . r ,  de poFn.cr q, t 'J l . r  be rpprov.

r ini"., on o' d I u. i.".n, hllfu BFo'mrlt

rn rhfunoJ n {.d'.t-h rn $, i
orcut eusing rhe slid poftmid to ri$ {nh rh?t ot rn. mddq t\nqi

rT 2m t!hs, rhe dne l]mhnt
(&t kr. ommrn-. o db"h-E. nd h. 

- 
| Doknun Lhu.,o,.

'jh \\r.- ,hb po enrb ,, . F,r;+ rr .oih. ri. fod. Fk ur
olmenes ro r.ll. thus lcducins rhe gr;d por.'!bl ril fudbd untir
h..llr rhc sriJ l)ot .tid fuches rh. poi'r, one more:nd th..ircur

This cncun i$ duc b r. c. Flennrs-lviliam, ot I c. c6sr. r_rd.

TWO.VALVE'T'RICC'R CIRCUITS

Tnse rie , nuDb{ of vad,rjo.s or ihc 1{o-Brve fip-noD. rno !!r
, -m d,rF !n.r i ,c.ho+n in f rg 1, .  th,scncr.  ; r ,  b;  rcs,d.d

in vhr h on,. .,r 
'been r€phc.d by a dircct conncdiql Ho{rver, * sill be dpr,jncd
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