
,,.;.._ 
'_, ... ·· ....... · .. · 

""' •. .. ·:· ".{"" :·.'."_....'"-. ~ 

· ··:··:·._yPATE,N-T·-··· -SPECTFIG·ATlON-- -··· · ----- -----
>:;· ·---· r :;:,:'.::DRAWINGS ATTACHED'': ,,;i '' ;:•:,,;_,,·; ';:'·::.·.: -.:/· .. ,0:'<. . ,,-; ,,.:·;· ,;; . . - ·,, __ ,_· .. ::. ;,·.-::<. ·:--'~059JJ-05 

.- . 0(1~1~~:~;.;i~atton: and.'.,1Jlng Co~pl~~:;~pe~~P~atl~~-~)J~h~::~.':~9.~S~·,:::··-
-No_;-4163/65. ··. '. -' . · '''::.,- :-; ·, .. '«<r' ,., , ... ; .. <:.::· 

< :.·:_.,._:.~~~~~'::f ~Pr=~~~~Q~n~~!;!~:;~::~:.:~!~a9~i;:· 3:~~~:~r~~ f~~::·1p~_ 19-64. 
:,©Crown Copyright.1967; ;~ · - - . , _, , ··· ' 

•" ~· "·:"! r~:. • ••• •" '" : !"• ·. _r;_; •;; •" :.-·.,; ; I; ·, }• • 

.- ··.,r:.: 

I~4e~ :at acceptance i -'. ·if3 P(lM4t 1M5A2, IMSS, 2A, 21; 2R, ZI'; 2Uj lE,: 4T2, 'SB) · :_ 
111i;,d.:,~91_k;3z6f .. · .. • . > '.:".' . . .. ':.:-; '· e: :,; ,. :;:· 

·~'.:>-, .. ;.-. .'.~'\>' ·.·: .... •>COMPLETE SPECIFICATION 1 '.; ' . ; 
'=.:. ·:· ;-::: f·:~ (~ .... :i:·.·.:: , . .. . ···~~:· ;;.· :·: . .: ' :. .. ..... '. :·., ,·.-

: . . .. ~ . 

. · ·Li11.e:atjty Correcti~n Cil\cuits :for Televisi_on Apparatl1s'' ·-.'. , , " . : \,,:, 
... 4) . 

. .· --~-

-
.. "~\\.: 

.·.c.# . 

)s, 
···"·:·:· 

~-: 

. .. PQ&Jtloned -:relatively tQ ,a cathOde ray tube of. th~- t;l'aJlsf<?rmer:. ~t ,~t ,illµ~_~tiµlg_ 

,, .,Cotipted across a segment. Of !*ll'cl tral;lSformer vanat1o.n ... m the. current crcuhitu1g- m · tµe . 
. ,> 

·;,~:· >·. :· 

.:"· .. 
:·:·.· 

:~ ~ ~-> 

46', 
, , :un · ces m - : , on-.t ampili e an . VlSIOD. , receiver •.. • arwus _ _ conventt . 

r=~~::~ ~=t?c;_ ~~v!Wcl~: ~7J:gj:f.1~~th~~~~st~;~ ·-~: · · t~leranee tompon.entL .:· . . _ . · -·. a~_-:-:J1'dj~W4 .,as ·l.Z.: ~P¢. 14. :: ~ .J~~~.-. lZt<: ., . ~ .4.i>&t.~r ..... :::.·.;· ,_ ·--,",., ·: . <>:1': .-·.-:'_._ . ·-. :: ·. , ;, ."",,,:,;.- __ , ;~ :,,:,;·; 
.·:·.:_-,: .. ·.. :.~- ... !";·~--~ .,._·: _.,::~.-·::~;., ·:.~: .... : / .. : . . •• :~ :· .... ,. =:· :·:·\ ·;· ~:>:\ -~ : . : :. 



2 ' l,059,305 ' .... .... 

includes radio frequency, intermediate . fie-: 19 for establishing this sawtooth current m- · -... ~ 
:: · .;q~~~::ainp!i_fiet; video detector, !1deo ampli- the deflection winding. A first. tenltjnal 58 ..,. •.,1/ 
··. ·· fier; 'Sync separator and automatic frequency of the winding .18 is coupled to the tranSfm:wer ~.· .. 

control stages. The block 14. represents a secco.darv temiinal 40 while··aSeC:ondtenmtial · · · 
S conventlimaf .. C!leflection waveform• geriel'atOI!.', 59 is·coiipled.to·an L-C.Jin~apfr;~rf.ctl~. 'i1V 

such as a multivibrator or blocking oooillator. network .. An L-C netWm'k)Som,prising .. a\ -,_,· 
.. A direct- carrent control voltage is coupkd seri'ally coupled, inductor 60 and a.• c,apitcltor \ ;~, . 

from the automatic frequency' control stage 62 is coupled ,·in parallel With' :i·: segment 'or j ·;~;( 
of 12 to the waveform geilerator 14 for CGin- the transformer Winding ext~ding b.."tween.'' <· · 

10 trolling the frequency of operation. A de.fl.er- . termina:l.s 42 and 44. The. expresskn ''tenn- is.'., 
tlon waveform 16 is provided at an output inal" when refening to the _deflectioo wind- · 
termina•l of the waveform gene:ratoi' 14 and ing 18 refers to means pro\r1ding a direct 
is R--C coupled to a drj,ver amplifier in' the · tttl'l'eot connection to the• winding 18. •, ·~ 
deflection stage 10. A co:iventional high voltage rectifier 66 is_. 

15 The deflection stage is adapted to generate coupled to a tertiary winding of the tranS- ' 80 •· · 
an electromagnetic field for deflecting .an elec.- · former whiCh cqniprises thCGe turns extending 
tron beam in a cathode ray tube 17: The -between terminals 30 and 36. The rectifier 
deflection stage 10 includes, generally,· a hori-: prPVid~s a direct current accelerating p:itentia.l 
zontal .deflection winding 18, a horizop.tal which is filtered by an R-C com:bination 

2d outptit transforrrier 19,· and a driver ampliifi.er eoxµprising• capacitor .68 and resistor 70. . .. 85 
20. The driver amplifier periOdicillly excites In ope~tloo, . the vOltage waveform 16 .' 
the transfoimet.and causes a sawt001:~ Cw-rent ta.'1.lJl ·periCdically at- a .frequ~cy fh whi~ 
to Haw· in the winding 18. ·· in a conventional telev.isi0n. ta:eiver, is lS.750 

The driver 'amplifier 20 is con.Veo.ti~al and ki'lti:ycles per 'second. This waveform.. drives: 
25: comprise8 a pentode electron disc;ha.rge device the pentOde 21 mili ronductioo dUring a latter' 90 

21. Ari. anode electrode 28 of the amplifying p:)ftion Of a 'trace Segment 7Z Of the: waveform· 
dev.ice 21 is Coupled to. ~ terriiinal ' 30 o.f' a 16, -Diiver tube Current cooductiC'il ronti'iooteS 
winding 31 Of the hor&ootal_ output tran~- to the formation of 1datter portion Of a trace 
former 19. 'For the purpoiseS Of·~this' specifica- segment 73 of a sawtooth cilri'ent waveforin '' 

30· tion and the accOril.panyirig·cbims, the .exp$:- 74 fl.oWing between terrajruils '58 'arid 59 of 95 
sion·' ''te:J:mirial" ·when ·utilized: With respect: the winding 18. ·At the tciiriinat_iciii! Of ~_. · 
to thetransformer·l9 refers to•means for pro- trace SCginerit 72·of i:he voltage-wavefocm-:16;­
v.iding a direct current connecti911 to the :wind- the petitooe: 2FiS rut-off ·and· a retrace. seg~ 
ing 3t The transformer •includes a high ment 75 · c:A the sa.wi:o::;ith current wavei'Oirm' ,· 

35 voltage ·Oritpu1: •terminal-' 36, aiD clliciency diode iii· thereby generated;· During' retrare, vari0us 100 
terminal 38, a secondary. circuit ()Utput transient Volta~ ex-ist' jn the>output circuit 
termmai 40; ail inte:rnrediiite termina:1A2/and of the trarisfonrier 19 'including a flyback ·pulse 
a seeondary Oirtplit teriniruil 44. A eonven• 76 at a tertiary: winding . foc establishing a:. 
tional· power •reroyf:fy "circuit· '.is· provided :and· high ·beam•·'aCCel~rating':volta:ge. In addition,'· 

40 includes an efficiency diode 46 and a B+ a voltage is developed a.ci-oos :t:h.e'·winding of' 105 
boost capacitor 48. Direct current operating the transformer whiCh ca.tires current 'to fl.ow• 
potential is' coupled from a SOurCe 50 to a in a reverse direction 'through the deflection 
junet:ion of an anode ele<:troie ;of the efficiency winding 18 and in the diooe 46.' As is wel1 
diode 46 and booo"'t capacitor 48. In a kriOl\Vll !mown, this current coritribtites to the foinm-

4f llµlJ,UlCr, a bodSt voltage ·B++ is provid,~ ticm or the sawtCot:h cu.rierit fi.Cwitig in the 110 
at. the capacitar 48 during operatioo of the Winding 18 dtirlng the initial ·or early p0r'­
circuit. ' Thi'S voltage constitutes an ' anode tioils' of the trace segment 73 elf the sawt6oth 
operating potential for the pentode 21 and is current' waVeform ·74, ·In addition, a pulre· .. 
applied ,thereto. via a portion: .of the winding voltage '77 is devel~ between terininals 4.2 

50 31. •A cfuventiorial adjustable widili CQ.nrrol arid 44 'during retrace. As is indicated hereiri.::.' 115 
inductor 52 is coupled between ' tranSfo,nnei after, the energy of this pulse excites the ' 
terminals 42 and 44 for adjusting.the amp!i- aforementioned L.--C network: .. . 
nide. ofhorizoo:tal d~e.Ctiori. . ' ' ' ' ' The induCt:or 60 and' capacitOr 62 'form a 

·· The horizontal detl~ion. winqing.'18 .rom- · circuit foop with the' segmen~ of the tran$;.; 
55 prises a pair of wm~iµgs '55 ''aild .'?'~· whith· former' Winding extending' between tenninals' 120 

are Symmetrically dispased about 'the neck'. 9f 42 and 44. -'flte drruit 100p is adapted to be;· 
a' cathQde' l'ay tu.be 17. A' capaclt()t!' 51. shunts series resonant at a frequency f ~ :whicli is' SU~ 
the. winding seerlon'· 55 fur· tuning ·the deflc::c- ntimtially equal· to· 'the . horiZcnta-1 ddiection 
tiOO.. winding fO:r minimilm riligrng; When a · frequency fJi. The pulse 77: occurring between 

60 sa\v-tOOt:h 6.irrent flows in . the Winding, an temiinals 42 and 44 excites th.is res0nant cir.> 125 
elect:rOrriagnetic field 'is established a.t the aiit and cau..~ the_ circuit to oscillate. N 
c~tho~((ray tube 11 for horizontally deflecting siril.isoidal current flows in: this ciri:uit fo:iipi 
an· e1ecir0n.·' beam:,·- !.indicated by ·the·· daShed. and thereby provides: a meam• fOil' altering' 
line 53, across a face of the picture tube 17. the form ·ot the deflection wave;·: . .:·:_: 

65 The winding lS i~ coopl~d, tQI t~ ~$former For a detailed explanation of the manner· 130 
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·j in Whicli· ·the ,:Sfu~dal, current:--m.odifies the·-, trace. segment, teference .. is *: made. :to. 
'".":.,._.,{ FIGURES 2 and--3.·FIGURE .2a·is:an· equi-

.· ... I',5. :-~~~ti·~~C:,~~l~:FI(}ti1~£-~s~~~-· 
,.- .. ·-- ·· .va.J.erit.:'.AC: .. circuit .of ;~the· defiection.~--Q.utput· 

> · cfrcuit, but which does not ind.ude the .~_po; · 
· •. acitor 62 of the. :cotre'(:tian mef:Wbl'k fra.<:"pur­

.. \ :.- pci.JeS, <>f. the ~planation.: · In ,t~ :arrangement 
<IQ·· ofrFIGURE.;·2b;:it canJ~ :seen· that the,Jine-: 

· · · .· arity: ,induct;Oll" 60'. is in series. with· the deflec­
. · .. tion · Winding ilS ··and th:uS.: CQmprl$es·. an. 
. inductive foadin-itddirion to the yoike winding 

· .: · · · 18, An un~ sawtooth:Qµ!'ent, i .. .,, :fl~s 
.. IS· ·· .. serially. in these winding$' ... 'A; ~ segmen.t. (}f. 

. this Clli'ient : has ·an· exponentia):_, rise.in ampli­
tttde as illdicated in ,pJqURE: aA; ;and a, non.,. 

. . . : linc:a,r< ,segment ,79 ·;:near~. the ,,: termination : ·o£. 
· ....... 

20 
... •· ·the.: .trare: iregroent: causes .~press.i()IIJ. pf the 

raster near·a.n . edge.:·Nonliµearity, is.· Ulustrated 
···· . by::C'O.tnpatjsoii of :a linear .d<ri:te~t 1ine • 80 > with>the ciirves :A; ·C :and D of FIGURE 3. A.s . fo~icatm :previously, it js dc:sir.aible to 

reduce :.this compre8sion. · 
.. · 25 . In··.FIGURE 2a.:othe capacitor 62. pl'(JIV,i.d~. . ::: :.::~~=:=1:~~~;:~:;;:=~· 

· · ' J:urrent is caused. to .fl<l!W"··in ·_the. loop a.s t):ie 
3(), : l_Oopi·.is perlo.di6tlly excited. by. the pulse 77. 

.;- .·· · · A· sim.:isoidal _CUtTell,t;}•'·fl<?WSdn; the capa.ci~or· 
· ·62> This ·current. Js il:lustrated : in ·FIGURE­. · ·· ·· 3B~ ~Part :Qrf:-~thiS.,·sinusaidal.~.current,· Jssot. fl.OW$·· .... ··.· · · iri ·the inductor ®··::~Another·.part .of t~ •• sinu.,. :3s sciidal' Current;.; i.1ai Jl~:dn··the •rdefieqtion 
. wfuding ·18~ :These~ sinusoi.dal.: copiponent$ :_ad,d 
•. · to .. · provide·: the; .. ctirrent ·• i. : and.· combine: ·with 
·.th~~ •urieortected :·sawtooth cutten.t, . i.,~;: of 

.· 40· •• FIGuRE . .3A.to. "P:oY;ide, II< n:sutt~t ~wtooth 
,_ CUl"rellts :lj,60. -and· fc.'m thf!,.mductor ·60 and 

· deflectioµ_winding,:18: respeetively. The ·wave":" 
f~ :'Of : the ·.curren.t ii;lio -.is : illustrated l!l 

: FIGURE- 3C.-:.It:. can> be Ile.en .that:. t®. non,., 

··4s:-~n:~i~~!~=~Js='';i=' 
··.·.· . 3A.: :Whereas. the .current ii.tio, com~ with 

·'_the,. cur:l'.ent.iuc according to .the: relation iLGo =. 
i .. ~+i,;;;.);::the CUITent i.;18 COJl1bine$·.wi~ the: 

: current iue according to the relation i. :;:::j,; •. ~ 
· 50: .: i,ij8 ; That:is;;the .currenmjias' and isao ~ ph~e <- opposed·~ with ;respect, to !iiic-'·;::FIGlllUb3D: 

'il,~stra'.tes• the.'resul!ant .S-sha~ q,Ltbe·:~ce 
··:; : s~ent::· :of: ... _deftect:J.on . cuttent .. ·· Jc.· .· .. · : ... ; · ·· . 

• · Iti"arder ·:to· provide· the: desired::·S..,shaping, 
55 the frequency.;fr:·Of:the Clirreilt':is1a.·should be 

' · subSiantially. equal:tcnhe ·4ef.lectioil ,-.frequency· 
fh;·'.The freq1,1enty:·.Of the· c(irrent ~is may be 

· regUlated ;by· .regula.ting, the resonant, frequency . 
.. of the circuit loop I. The' amooilt of "S'~ · 

: 60'.'. ~pllig neCessa!y to.'.effectc.desired linearity 
·· · ariectiori.may ·be·. ptovi,ded ;by· suitably ad~:: 

. . justing the phase and; :8mplitiJde · olf · f..1 8 · with: ·. 'rdipect to--i,;~;, ,;: < . . ..... . , . . . ··, 
. . .•: · Th~ ·a· relatively simple:· a:mmgement has, 
65 : been dC$CrlQed fut'.: improving .deflection '1ine-:- : 

::;· 

arity, _yet whieb ofii<#teis Uidepen,den.tly. of ~! 
pow-er: recc1veey, ·citcUitand.hasJittle Jlffect 011: 
too: electrkal; ;tjl8,ract~CS'·Qf~o:·the · yoke 
winding.· . _ ,.,,_,,_,. J··. · · ··:·-· · : ,·· :: . ·, · , · .. 
. Referring.now: tqi·FIGPREA;,-.the d¢-flection: 70 

system Coinpriseit a.- S®ree: 112·, _C)f::· deflectipn, 
signal·. of desired. W!l:vefQl.'Pl 113~: a .drive aJl1pli,<-! 
fier 114, .. an· .qutput;,transfonner·; U6~· and:: a. 
deflection winding:'l,18., 'The.wa.vef9flJl .·gener"'. 
ator · 112 CQJnprise&, a .conventian!ll·:·.rela:l'atiP11 75 
oscillator; having an outP!Jt wa.ve.,.$hltping; net-:· 
work; . . . . . .,, ..... _;·_,. :· ···.-·,. _, ...... . 
:. The winding US· i.~' :CQµpled; ~we~k aJ;JJ .. 

output termin,al -150. cf the tnmsf!)I'JIJ.ei .wiQd.-

::i:1~n~~~=~i:r:C:u2ll;:'Z"~1:JJ.~; 80 

ductor. · 154~ :The : .ca,pa,citor .. lS~<wl:lldi- Js: 
coupled to a tenninal 156 of tbe transf~: 
winding, ·and.:·the;-indll(;l;or J54~·· whi.dl·ris: 
coupled to too. ·t¢rminal .136, io..r.m wit!J., ti;~at. 8~ 
segrn..eIJt . of. the t~sfQmler· · w.iD.ding .-l-26 · ~-. 
tWeen. tel'lllinals:' 136:and. J56 :a.;seri~ .ci~t; 
loop , I. .The: electricaL~c:te.ds:ti~ .Qf the• 
c:apacitor 152 .· and the : indt,ICt0'.11 '.: ·154 .. are . 
selected: .to· provide::tbltt .. this :tjrpuit l99P I :isi, 99: 
series resonant. ~ the fyequ~cy:- fr where: ~r. 
is, ;substantially.·:equ11.l: tQI.' the J(C'(luc;ngr f h•. ·ln_, 
order tQ'J.nainta:ili :the .. ~blisM.4r ~u~cy qf 
resPn.ance, it has. '.~/ ~ t.o ·'..µ§e; :·::'F 
capacitor 152 an';i,.an; :indUct.or lS.4:,h!Lving .cl~· 95 
requitements. ~ . the. ·toleran~.s ,.Pf:,thei_r. ~ec-:. 
trical charactel.isti.cs;, -,,'.Th,ese.: :reqµ~ ~4, 
to :the ;.CQSt. :of :t;he :4efl~ioi;i, ,,s~tem,.:. . , ; , :> 

.. :Cil'CUit :mean.s ~pri8!ingi .an::Pti~a,nce -~~: 
couph::d in-~ bran~h;~ tl).C: loop I,.·fw :t;e;duci9g:, 100 
the· advene. effects ,~ting ·~'.deyiati~s, 
from the te$0!0.ant:~uency.: In.·F:IGt:JIU,! _4, 
a•resi"S-tance 164- is ca.qpled_ fn a brlµl~_ 9!f,.the,: 
loop I between the :ttt.tnllla~ 1~6: .a,nq,,the in; 
dUctor 154. The resistance 164.,has- an-.ohmic 105 
value which substa,ntially: r~~ the Q: pftlic .. · 
circuit .loop ~ ,a;~uc:. of. Qi,,p.I'()vi(;fecl •J?y: 

~=.~:J ... ~'\~~=~~fi,~~~~: .1=:: 
value Q2, and con11.eqµe:1:1J:}y, rec:fuc~ .. qir µlln_i-:- HQ 
mizes the eff.~.: ·of :tl;l~ afQrementi~ed circuit. 

~:~~;he~! ~~~ia~~~i~~::~i ·.~he.,cfr_Qµt,.o~ra;,. 
tion;,referencc:ds made to FIGURES 5<and 6. In :FiGtJRE':,5; "witlchi is ;&"i)la1:; ¢';th~ :ampli~. 11.S 
tude··.of circ~ting)OQ.p: CIJ1"re!lt: ;','i'.~ .JI.awing · 
in ·the af~doned br!tnch vs. f~qQency,· .a . curve ; 166 re~ts . the '.~~vi.cy 9i: the~ 
circtllt. loop l w:h~ tQe capacitOr,. 15,2,..the .in·: 
ductor 154,-!ln4)mpedimce of µre .~t·.of: 12.Q 
the:· winding. ,are : C'Qil.si4ered • . Uiese. ~e:!llents . 
proV:ide· a Q -~raqerlstic.;~C'(i,.t0,·a~ .Q1 .. · · 
· FIGURE. 6 i~. ;a, dia.gnµn. .iU~.ting the. 

variation in . the: p)lase Qlf ·. tjrculating loop 
current as:freque:µcy Of, excitation '1'ari~; .• \Vh~. 125. 
FIGURE 6 is:;viewed,in t~ amµogo~ :n:ta,n~er 
of..FIGURE~$~' jt;;gin be .~n: tlµlt a:detun,ing 
of the resonant 100p PY- ,l!iJ'.requency deyiatj9lli · 
Af1 'fo,r~·tbe"CQrY.e ;lt)8 ~ses: -~· :P'~~ ~ft 
A810:. .Linearity. 0~on ';i~.-;i;iepeµ~t upc>'l;l: l~Q 
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both the- amplitude and~ C!f the ci~at- CJtor · 152 and m:parallel With the induct:Ori , ...__~ 

ing current. Hence, :these changes ilt' current, 174 in-·FIGURE 7; other arrangements.-of the' ~--­

Aii'. ancl phase.· shift ADi substantially vary thci resistor may work equ:aJly -welt For enmple, 

waveform of a sawtooth deflection current· and· it may; at tinte:S; be ·more· de8irable to couple' 

5 cau$es m-swr: :diSt:omoh. Wheii the'. Q -d the the ,,resistor in paraJlel With the capacitor or _70 . 

cirruit is redueed~ as indicated:·bf--·the curves· in serie$ ·with the mductorl74 for adjusting 

170 m FIGURE'S and- 172· in FIGURE 6, the Q ·of the ci:rcuit., .. ' 

it caii -be seen that ~ding-: variati~ - WHAT. WE CLAlM IS:..;..;.. 

in loap curi'ent · ·Ai! · and :phase DIDi are sti~ ·. 1. An elecfromagnetic: deflection ckcuit com~ . 

10 stantially reduced .fat an equiV'alent Shift in prising:: a deftectidn Oiltput transfomierbaving, 15 
freqUe.ncy: 'Affr The reduced Q· of• the: loop a winding fonned,: of a plurality of .turns;· ii.Ii· 

circuit, referred to as Qi, is providetFby ~~, beain defiCct:ion• win(ijog _positioned 

erupting· an impedance; sui:h as :tile -resistor rclanv:e t~ ·a-'cathode ray rube -and:'8,(fap1:ed to'. 

164 in the ciretiit loop. Afth~ '-a -il.oos in deflect. an -electrtm. beam .of the tube when a 

1S pow-er -efficiency of the:- iaop c::ircl.tit ac::com- · sawtooth: Cw-rent: is" -caused tolflow in the de- 80 
panics -this' :to\ver Q,:. a 'relatively- stable and fie:Ctioh winding; means couple4 to said trans..:: 

low-cost' linearity oorrection .. :Circuit is ptO-' former. winding- and' adapted: ford.[tjting. said; 

vidett .. :, :' . - ttansforillet"at a frequency fh an~·:,ealJSing-ai 

· :In: :cathode ray• tubes of- the type lia:riDt· sawtooth.-· ·Cl.iri'envto flow in said· ·deflediori· 

io: relatiVely large ' electi'~ beam· deftectjon. win.dmg;: 'a :liil.c$ricy :rorrea:ioo netWOtk>m;.; ss· 

angles,'aS' ~or·exampkfthe·type 19AYP4:haV'-·· cl~g·~_eapacitot'and. an induttqr couple<! 

ing: a; :defiect:icm ·angle; of '1149,-:a· telati.ve!ly aeroos·'a-seg!nmt 'of -said transform.er wind.big 

high energy level i~'·reqUired for ~the: and forming. a clrcUit·Ioc;p With the segmems" 

el~ctron beam.-<Beqi.use ··a. .. oone8pandm:g .•high said, capacitor and induCt:or· being adapted• 'to-: 

t5 amplitude Ctin"ent clt<:ubi.te8: m the. llin~1:Y pr0vide:re8onanee• of sai.dAoop at ii freque:ricy~ f(i .. · 

correction circili~ , loop toi : provide' the high f~ ha:"1i,ilf a>roue: su:bstanrially equal to the· 

cittrent level ~th·:·reasOna.l>le ·pave-er inptit to freg~ency fb;·and· means col1pling·said defiCc"." 

the loop;:,a -low . IOss cimrlJt is ' desirable; tio1f Winding between' said oorrectian network: 

B¢ca.US:e of_ a-_:retatively·.,_high· __ Q· atten_ ding·th.e:· and sai_d::transfQrriler-·wfuding.": . < , : .. ·, __ 
' - .r...:..-.~. 

go low lcisS -circuit~ ar :smaJl· deViati0n in the . 2 Ah. eI.ectromagneti~ ddkcti.011.: circuit' yy 

~.:t/~::~ri--~~·.'=::··,_~· ~;;::~~~~i!u~~-: 
AdjUS'table · ¢earis .· :f~: :varying ;ithe . ain_pli;.; said. ~4 tenniruil ; being: pomtioned · ·aloog. 

tu:de :of the -,circu1ating tui'J."ent aild.: the resoo.".' the length.- 'of ~said Winding .lit ·a; pOint e:lea-: 

55: ant 'freqi.Iericy Of the' cirdiit J.OOp: may be tricallyL'inte"tDlediate: said ·first. and third-' 100 

prov:d·-·i·aJdtJ.~¢0.: .. _'..,:·:QY.'~.-~!I:~··.· tL~--·~reson· .. ·.tl»s __ .·· .. ant'oo.·_:i_.-.~--·. q.u::1en·~·cyriiai···ca.n"ns; __ #m.inMs;:_ iJaid'. ciiPiii=itor: and· inductor: .are· 
.... ..., ,.. . uc S'etially: oonnec~e:tH1t~ween. eaid first and second, 

be ·00rrected. FIGURE -7, Wbi.chJs a Aiagram· terminals and ·have a. iut!.ctibn paint at ,a; con.;, 

of the defle:ctj6n cii'cwt-'~ illustrates an- n:ection ·of -said· ¢spaciior· and mductot'; 'said: _. 

40 other embodifuerit of -the invention which is ca~citdi- ~ iil4uCt:~r are adapted to form. a, 105 

parti~rly Us~ ~m~cathcide ray tubes hav- series resOruint clrt:Uit loop With a segment ;or' 

mg a . relatively .· ~rge.' ddl.ect:i~ angie; . The the ttansfortner_ ' extending . between ; said fi~ 

similar ·~ent!i' of FIGURES '4 and -7 and-:second tertninals;-5aid defleCl:iOn Winding, 

are refere.riced by shnil.ai' n.umeralS. The cir-· ha.S<fii'&t ::and ·second: tertninals; 'and means: 

45, -CUft ·includes ·an' adjustable inductance 174 cOriii«dilf the firsi:- terminal of said· deflection 1 io 
cOlipled 'in ·a• branch of the circliit loop. Ad-· Windirig,to the junction point of.said ca.pacltor 

justment of the inductance vatjes the frequency and inductor and said second deftCcti.on wind" 

of . reS-onan~' ·(# ·. t~ .-loop . and' operatC'SI. to. re-: ing. -teiminal . . to· said third transformer' 

establish~ the'.·desired· reseinalit frequency . when ,· terminal. .. . . - . ' . 

SO . deriiitions Occu.r; · In additiOO.; tlie · adjustment ~ 3'o L ;An--· electtc)magnetic deftectioo. . circuit" ll5 

of' the' indlK:t:O!:' functi~ ,_to yary: the ampJi,.;' aCCord.irig '~o'. 'Claim 2> wherein said inductor· . 

tude or cil-culatiilg current .. Energy is coupled;• is · eonnected to said first t'enninal and said: 

into the l~ ·during the Ot'ClilTettce ·of~ capacitor is cpnnected to said second terminal. 

.... 178. These pu1~··whicll ~·-:ca'pliCltot.· - k.'.·:An •'electromagnetic d.efJ.ectlon·· :circuit 

55· 1s2; ·have a dµration approximately eq~al·:to- a:ceotding to CI~iim 1, wherein said capacitor; 120 

the flybaclt' time. By ~g the in~ce · iliduct0tia:nd winding S"egment provide. a char- . 

174, the time 'Constant ¢' the -~i'Cl.iit and ·~hus. actciistic circuit Q for· the loop;" and said· 

the eliei'gy . c0upled . dnti> the cii"CU:i.t a~ng network indudes a resistor for decreasing the 

~Ce of the: ptrlS'e'S can be adjUSted. Wllen Q of the circuit laap. ' ' 

66 the: resistance Of inductor 17 4 is larger than S;:- · Ail electtoma.glietic· deflection circuit 125 

desired, _a reskt:or 176 _is· sh.UnteA: -~'-~he'. accordihg •to. ga~ 4; .wherein_ a .~ble i~..-'. 
indUCl:Oi' 174• t0 JO\ver -the: e1fective: d1mpat1ve duct0r. shunts. Said resistor. . . .. . _ .. -

ilnpedance of the cirO:dt. : · · ·o. •·· • · 6. An electromagnetic ddl.ection circuit, . 

Althoogh the resistor 164 of· FIGURE 4 is accOrding to Claim 1~ wherein Said oircuit 100p · .. 

65 : illustrated as OOilpled 'in series: with· the ca pa- has a first· ;branch : including a: Capacitor and; 130 

""'· ... 



4 1,059,305 .. 
both the amplitude and phase of the circulat­
ing· current. Hence, these changes in current 
Aii ·and phase shift 1:181 subStantially vary the 
waveform of a sawtooth deflection current and 

5 causes raster distortion. When the Q of the 
circuit is J:educed, as indicated by the curves 

· · -170 in FIGURE 5 and 172 in FIGURE ·6, 
it can be seen that COI'i'eSpOllding variations 
in loop current Ai2 and phase A82 are sub-

10 stantially reduced for an· equivalent shift in 
frequency Af1 • The reduced Q of the loop 
circuit, referred to as Q2, is provided by 
coupling an impedance, such as the resistor 
164 in the circuit loop. Although a lo-..s in 

15 power efficiency of the :loop circuit accom­
panies this lower Q, a relatively &able and 
low-cost linearity correction circuit is pro­
vided. 

In cathode ray tubes of the type having 
20 relatively large electron beam defiection 

angles, as for example the type 19AYP4 hav­
ing a deflection angle of 114°, a re:lative'ly 
high energy level is required for scanning the 
electron beam. Because a corresponding hig.'1 

25 amplitude Cllll"ent circulates in the linearity 
correction circuit loop to provide the high 
current level with reascnable power input to 
the loop, a low loss · circuiit is desimble. 
Because of a relatively high Q attending the 

30 low loss circuit, a small deviation in the 
resonant frequency of the correction circuit 
loop may result in raster distortion. 

Adjustable means for varying. the ami>li­
tude of the circulating current and the reson-

3S ant frequency of the circuit loop may be 
provided. By virtue of this adjustable means, 
deviations from the ·resonant· frequency can 
be corrected. FIGURE 7, which is a diagram 
of the deflection circuit loop, illustrates an-

40 other embodiment of the invention which is 
particularly useful with cathode ray tubes hav­
ing a relatively large deflection angle. The 
similar components of FIGURES 4 and 7 
are referenced by similar numerals. The cir-

45 cuit includes an adjustable inductance 174 
coupled in a branch of the circuit loop. Ad­
justment of the inductance varies the frequency 
of resonance of the loop and operate& to re­
establish the desired resonant frequency when 

SO deviations occur. In addition, the adjustment 
of the inductor functions to vary the ampli­
tude of circulating cunent. Energy is coupled 
into the loop during the occurrence of pulses 
178. These pulses, which charge capacitor 

SS 152, have a duration approximately equal to 
the fiyback time. By varying the inductance 
174, the time constant of the circuit and thus 
the energy coupled into the circuit during 
occurrence of the pulses can be adjusted. When 

60 the resistance of inductor 17 4 i& larger than 
desired, a resistor 176 is shunted 'across the 
inductor 174 to lower the effective dissipative 
impedance of the circuit. 

Although the resistor 164 of FIGURE 4 is: 
6S illustrated as coupled in series with the capa-

clt0r 152 and in parallel with the inductor L · 
174 in FIGUR~]i, other arrangements of the ,~;;!.\~'i'" 
resistor may .work. equally well. For exampl~. 
it may, at times, be more desirable to couple 
the resistor i* parallel with the capacitor. or .. 70 
in series with the ~nductor 174 for adjUBtitig·"· 
the Q of the . circuit. . .. : ·, .. _ :.: 

WHAT WE CLAIM IS:- .... 
1. An electromagnetic deflection circuit com- .. 

prising: a defiection output ttansfonner having 7S 
a winding fonned of a plurality of turns; an 
elect:ron beam deflection winding positioned 
relative to ,a cathode ray tube and adapted to· 
defiect an electron beam of the tube when a 
sawtooth current is caused to Bow in the de-· SO 
ftection winding; means coupled to said trans.:. 
fonner winging and adapted for exciting sai~ -
transformer at a frequency fh and causing a· 
sawtooth current to flow in said deflection 
winding; a · linearity correction network in-· SS 
eluding a capacitor and an inductor coupled 
acrOO.s. a se~t of said transformer winding .. 
and forming a circuit loop with the segment;··-······· ·· 
said capacitor and inductor being adapted to .. 
provide resonance of said 1oop at a frequency 90 
fr having a value substantially equal to the· 
frequency fh; .and means coupling said deflec-
tion winding between said correction network· 
and said transformer winding. 

2. An electromagnetic deflection circuit ff 
according to Claim 1, wherein said transform.er 
winding has fil'st, recon.d, and third terminals, 
said second . terminal being positioned. along 
the len.¢1 : of• said winding at a point elec- · 
trically intermediate said first and third 100 
terminals; ··said capacitor and inductor a.re 
serially connected between said first and second 
terminals and ·have a junction point at IL con-' 
nection of· mid capacitor and inductor; said 
capatjtor and·~nductor are adapted to form a 105 
series resonant circuit loop with a segment of 
the transfontier extending between said first 
and second tenninals; said .deflection winding 
has first ·and· second terminals; and means 
conneCting the first tenninal of said deflection lIO 
winding to the junction point of said capacitor 
and inductot and said second defiection wind• 
ing terniinaf to said third transformer· 
terminal. '. · • 

3. An eleci:romagnetic defiection circuit llS 
according to ·Claim 2, wherein said inductor 
is connected· ·to said first terminal and said 
capacitor is cohnected to said second tenninal. 

4. An eleC:tromagnetic deflection circuit 
according tcfClaim 1, wherein said capacitor, 120 
inductor and:\vinding segment provide a char­
acteristic circuit Q for the foop; and said 
network includes a resistor for decreasing the 
Q of the :circuit loop. 

5. An '~ectromagnetic deflection circuit 12S 
according• fo. Oaim 4, wherein a variable in­
ductor shunts Said resistor. 

6. An C1ectromagnetic deflection circuit 
according to:Claim 1, wherein said circuit loop 
has a- first .. brimch including a capacitor and. 130 
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. ;· ·_ an adjustable inductor and a second branch 
~-'having an:'.inc;il.lci:or. 
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