23 Decenmber 2003 1 FOCUS CO L CURRENT GENERATOR FOR A CATHODE RAY TUBE The
invention relates to an arrangenent for producing a dyn@#Deapindenzi0pi ng
el ectromagnetic focus field that is applied to an electron beamenmtted by
an el ectron beam gun of a cathode 5 ray tube (CRT) for focusing a beam
spot on the CRT screen. In one prior art projection television receiver, in
which three CRT's are utilized, focusing of the electron beamis provided
by a magnetic focus field, formng a nagnetic |lens. Part of the focus
field is produced by a permanent magnet that is placed on a 10 neck of each
CRT in a region of the el ectron beam path t hat |s cl oser to the el ectron
beam gun t hanEFOQUS BRR ; i (e t he
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optlmal To improve overall focusing on the entire screen the
focal length of the magnetic lens is made, in such prior art, to vary
dynamically, as a function of the current beam landing location,

20 using a pair of focusing coils. One of the pair of focusing coils
~varies the magnetic focus field at a vertical rate parabolic manner,
referred to herein as the vertical .focusing coil. The other one,
referred to herein as the horizontal focusing coil, varies the
magnetic focus field at a horizontal rate parabolic manner.

25 Each horizontal focusing coil associated with each CRT
is required to be driven by a parabola-like horizontal rate current.
The focusing coil driver circuitry is, typically, constructed on a
printed circuit board. It may be desirable to reduce voltages
developed in conductors of the printed circuit board that carry the

30 drive currents of the focusing coils so as to alleviate insulation
requirements associated with the conductors in the printed circuit
board.

Therefore, in accordance with an inventive feature, the
focusing coils are driven in parallel, rather than in series.

35 In accordance with another inventive feature, the
drive currents of the focusing coils are produced from at least a
trace portion of the deflection current. The drive currents are
produced using a current-transformer having a primary winding



drive currents of the focusing coils are produced fromat |east a trace
portion of the deflection current. The drive currents aes Ddoemdaczil3usi ng a
current-transforner having a primary w nding 23 Decenber 2003 -2 that is
coupled in series with the deflection current and a secondary w nding that
I's coupled to the focusing coils. Advantageously, since the trace portion
of the deflection current has a substantially higher anplitude than the
sum of the driving 5 currents in the three focusing coils, required to
drive the focusing coils in parallel, only a m ninal number of wi ndi ng
turns is .required in the transformer primary winding. The result is that a
rel ati vel ythaneixpengpleé inr apsiborwith dan deflevtiohi aedentFundher nore, the
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neck of the cathode ray tube, ‘A deflection current is generated in

20 the deflection winding for producing a main deflection ficld in a
beam path of the electron beam that varies in a manner to vary
the electron beam landing location. A transformer has a first
winding that is coupled to the deflection winding to conduct
through the first winding at least a portion of the deflection

25 current during a trace interval of a deflection cycle. A first
focusing coil is disposed on the neck of the cathode ray tube and is
responsive to a transformer-coupled signal that is generated in a
second winding of the transformer and that is derived from the
deflection current portion. A current is generated in accordance

30 with the transformer-coupled signals, in the focusing coil at a
frequency that is related to a deflection frequency. The focusing
coil current produces a magnetic focus field in the neck of the
cathode ray tube that focuses the beam at the beam landing
locations as the beam landing location varies.

35 , FIGURE 1! is a schematic diagram of a horizontal
focusing coil driving circuit, embodying to an aspect of the
invention, that is coupled to a horizontal deflection circuit;.



| ocations as the beam | anding | ocation varies: 3 5 FIGURE 1 is a schematic
di agram of a horizontal focusing coil driving circuit, 28 Dzocybagedod an
aspect of the invention, that is coupled to a horizontal deflection
circuit;. 23 Decenber 2003 3 FIGURE 2 is an elevation view of a prior art

CRT that is wutilized in FIGURE |I; . .BI.GURE 3 is a partial section view
along the axis of the CRT in FIGURE 2, showi ng a magnetic focus assenbly;
and 5 FIGURES 4a-4c illustrate waveforns useful for explaining the circuit
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at the freBteHBiiterx et thnsisgr an/\al\ﬁethUm ed. A drive signal is applied
from stage 124 to the base of transistor Q1 that causes transistor
Q1 to switch at a frequency 2xfy and to conduct from a B+ power
20 supply of +145 volts through winding Xla transformer X1.
Transformer X1 may have various secondary windings for
producing, for example, a flyback filament output pulse V6,
during retrace, as shown generally in FIGURES 1 and 4a.
The collector of transistor Q1 of FIGURE 1 is also
25 coupled to a damper diode D1, a retrace capacitor Cgr and a
parallel arrangement of main horizontal deflection coils L1, L1 and
L3 having, each, an inductance of 750 wH which produce
horizontal deflection fields for scanning the beams over a
repetitive scanning period in each CRT of the receiver. A trace or
30 S-shaping capacitor CS is coupled in series with a paraliel
arrangement of the horizontal deflection coils. A ramp, horizontal
deflection current iy at the frequency 2xfy having a waveform
that is shown in FIGURE 4b causes the electron beam to scan from
a maximum deflection at one side of the screen, through zero
35 deflection, at the center of the screen, to a maximum deflection at
the opposite side of the screen.
Horizontal deflection coils L1, L2 and L3 of FIGURE 1
are coupled in parallel, one for each of the red, blue and green



that is shown in FIGURE 4b causes the el ectron beamto scan from a maxi mum
defl ection at one side of the screen, through zero 35 deéd Pecembsr,2088 t he
center of the screen, to a nmaxi mum deflection at the opposite side of the
screen. Horizontal deflection coils L1, L2 and L3 of FIGURE | are coupl ed
in parallel, one for each of the red, blue and green 23 Decenber 2003 4
CRTs of the projection tel evision receider. Main vertical deflection coils
.L7, L8 and L9. provide vertical deflection in the CRTs. Min horizontal
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Magnetic Rdcud deseppbsitsendnclBaisseea thenglatispegunenndnsoreemetyet 54 30
that surrounthaAindddffeifoyoke Wdetnblye 3086k RbvidRl %th An3fiFond
horizontal and vertical deflection coils such as, for example, L1
and L7 of FIGURE 1, respectively, for scanning the electron beam
20 in successive vertically spaced horizontal lines.
' To the rear of deflection yoke assembly 32 of FIGURE
2, along the electron beam path from the electron gun to screen
22, a magnetic focus assembly 50 is provided te focus the electron
beam such that the beam is incident on the phosphors of screen
25 22 as a sharp dot.
FIGURE 3 illustrates a sectional view of magnetic focus
assembly 50 of FIGURE 2. Similar symbols and numerals in
FIGURES 1, 2 and 3 indicate similar items or functions. Magnetic
focus assembly 50 includes a ring-shaped permanent magnet 54
30 that surround and is co-axial with the neck of CRT 24. A second
ring-shaped, permanent magnet 154 also surrounds and is co-
axial with the neck of CRT 24. Magnet 154 is closer than magnet
54 to the electron gun of CRT 24. A ring-shaped field shunt 56
- made of a permeable material is placed between magnets 54 and
35 154 to form a magnetic path therebetween having a low magnetic
reluctance. The arrangement of magnets 154 and 54 and shunt
56 produces axial static focus magnetic field in that portion of the
neck of CRT 24 of approximately 330 gauss.



ri ng- shaped, permanent magnet 154 al so surrounds and is co- axial with the
neck of CRT 24. Magnet 154 is closer than nagnet 54 toZ28Recembet20X3 gun of
CRT 24. A ring-shaped field shunt 56 nade of a perneable material is

pl aced between magnets 54 and 35 154 to forma magnetic path therebetween
having a | ow magnetic reluctance. The arrangement of nagnets 154 and 54
and shunt 56 produces axial static focus magnetic field in that portion of
the neck of CRT 24 of approximately 330 gauss. 23 Decenber 2003 -5 A
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driven y transformer-coupled horizontal deflection current iy
that varies the focus field in a manner correlated to horizontal --
deflection. Coil 52 represents a focus coil L4 for the red CRT, a
20 focus coil L5 for the green CRT and a focus coil L6 for the blue
CRT.

Winding W1 of transformer X2, embodying an
inventive feature, is coupled in series with the parallel
arrangement of horizontal deflection coils L1, L2 and L3, namely

25 between the coils and S-shaping capacitor CS of the deflection
drive circuit. A secondary winding W2 of transformer X2 is
coupled across each of focus coils L4, L5 and L6.

In accordance with another inventive feature, coils L4,
L5 and L6 are coupled in parallel and produce corresponding

30 focusing fields that vary in a horizontal rate manner. Each of
horizontal focusing coils L4, L5 and L6 produces a field that
weakens the focusing field when the beam spot is at the edges
relative to when the beam épot is at the center of screen 22. A
parabolic-like current Ip of FIGURE 1 is produced in each of

35 horizontal focusing coils L4, L5 and L6, as shown in FIGURE 4c.
The dynamic focusing field produced by each of coils L4, L5 and
L6 of FIGURE 1 peaks approximately in the vicinity of flyback, as
shown in FIGURE 4a, and subtracts from the field produced by



L5 and L6 are coupled in parallel and produce corresponding 30 focusing
fields that vary in a horizontal rate manner. Each of #®bDezembal20D8cusi ng
coils L4, L5 and L6 produces a field that weakens the focusing field when
the beam spot is at the edges relative to when the beam spot is at the
center of screen 22. A parabolic-likescurrent IF of FIGURE 1 is produced
in each of 35 horizontal focusing coils L4, L5 and L6, as shown in FlI GURE
4c. The dynam c focusing field produced by each of coils L4, L5 and L6 of
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20 ratio, for example, of 1:36, providing a current of about 630 mA in
secondary winding W2. The current drive coupled through
transformer X2 produces a parabola-like shaped driving current
Ir through each of focusing coils L4, L5 and L6, as shown in
FIGURE 4c, hence a time variation in the focusing field.

25 A capacitor C1 is coupled in series with a resistor R1 to
form a series arrangement that is coupled in parallel with
parallel-coupled horizontal focus coils L4, LS and L6, and with
secondary winding W2 of transformer X1, defining a shunt. The
value of capacitor Cl is selected to adjust the phase of parabolic

30 current Ig of FIGURE 4c relative to deflection current iy of FIGURE
4b. Resistor R1 of FIGURE 1, that is coupled in series with
capacitor Cl in the shunt, is selected to adjust the amplitude of
parabolic current Ip. The values of capacitor Cl and resistor R1
are chosen such that the phase and amplitude of parabola current

35 [If cause the electron beam to be focused at all points along a
horizontal axis of the screen 22. Current Iz compensates for the
variation in length of the beam path between the center of the
screen and the edges in a the CRT, and also for the effects of the



paral | el -coupl ed horizontal focus coils L4, L5 and L6, and with secondary
w nding W2 of transfornmer X1, defining a shunt. The vaR8®eoémbe2008tor Cl
is selected to adjust the phase of parabolic 30 current IF of FlIGURE 4c
relative to deflection current iH of FIGURE 4b. Resistor Rl of FIGURE 1,
that is coupled in series with capac_i.}t_or Cl in the shunt; is selected to
adj ust the anplitude of parabolic current IF. The values of capacitor Cl
and resistor RL are chosen such that the phase and anplitude of parabol a
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to provi d&'esPEFMEnent Magpedsi 4 andixlib tipieallyatboutvdd) pgussbout 5%t he
;Ig)gx | evel pr oducednbmc%mgc@ewmn%ﬂbtmgggaf;e%t?gf ﬁﬂg_ Antibrp! calhl y about I
gaussy . - e wth,a er, aspect .of the ention, horizonta
f ocusi ng Ig%rli%‘s tgﬁ%{gﬁggd:% icdir qt%é"ghﬁéef%w three (k:lgﬁﬁ)laéﬁ in parallel,
rather the@upladsir ipasallethgatesr thant fre seoies agdlienefosendherordligef irf r ansf or mer
X2 1. advandiagews| of dRbdRher NED ik al0ahBRKolBye SOMMLCEhdd jperies. The

resullt i s,.that transf‘% r X2.1s to~l ess”strjngent. requirenent.

S | ect g
Al so, ecg}ﬁ.ew&rel% V81 PHYES aig%ché‘t’]éd‘st}faﬁ wastfoparaiXeliscoupl i ng,
t he requi $@heat 0 Fegs §trimgkat iraguicemdnct oAdsmf beoidse bf, lokkrand L6, that

carry  CUVBREEG: Id5solfa¥ AUIRT sEONIERAEP A | e deGlibHichipoar d that

15 includgs such conductors are alleviated. a nore
conpact dfqrvg}s_u?%t&%ic,qadggqolrs nEioids &rﬁaﬁgaﬁ%%t thad#4T§ur ation i n such
printed cfuEants dparfdomantins, catdastbegenusl prinodd aiiredt bodbd eshwer, each of
the qoj | sifediddie sQEh &cdH | gpe A doYi e dlumer of
turns, dri.ven at S$,| 0 r(ﬁlggérrse%% qug%&gbt gﬁ% gés\éﬁvz%qé%%nhogg f ocusi ng
field var FATPERt IHUFIIREUFING 08| fgNEBFIOE amdmgementi porkigieationBy using a
hi gher i njredache printedhi gharit Gosdobimi hed a hadtaigsodddy, feltamear ati on at
2xfH, andpfgreo¢O2T @chebt 288 O¥1d QU PEVeF A%Sl%ﬁeser ix%%e ST 2003

relatively greater number of turns, driven at a lower current) to

20 obtain a given amount of focusing field variation, than with
focusing coils connected in series. By using a higher impedance, a
higher Q is obtained that is apt for operation at 2xfy, and is

characterized by low power losses.



8 WHAT IS CLAIMED IS: 1. A video display apparatus, conprising: a first
cat hode ray tube (24, RED) including an evacuated gl asg3@&scembae2003

di spl ay screen (22) disposed at one end of said envel ope and an el ectron
gun assenbly di sposed at a second end of said envel ope, said el ectron gun
assenbly producing an el ectron bean1g§qt forms a raster at electron beam

| andi ng | ocations on said screen; a deflection w nding (LI)disposed on a
neck of said cathode ray tube; nmeans for generating a deflection current

(i H3) i nwmerdsdef heotsppgw nding for producing a nmain deflection field in
a beam path of said e%\ect .on beamthat varies in a manner to vary the
el ectron beam | andilng *o¥¥tePoAisPAa ranpaEtiug.e gopprising:ansf or mer (X2) havi ng

a first winding (W) fitdtatathede caypludd (u,saﬁm)dﬂ{dlﬁ:@ﬁ]goglnm ndi ng to conduct

t hrough sRi e i Rl t t [t1on,0f  sai efl ection current
during a traglé?eai. %aes\rénve%ﬁqv%gp% 3e??§é?§o%%§%l@??awﬁpasef ™t %%%cusi ng coi
(L4) di spd¥el! oitid ssnyelepk axd aai glecsronhgun assgmblpedispdsedespomsi ve to a

t ransf or reecond upid dfssgidaknyédopl] aged i dleBon t i dsSeg@N\erated in a second
wi ndi ng ( f .said sf r..and that is derive rom sai d deflection
current ﬁ;?é??lac% ?g_r elgeté:?l%;ﬂattﬁ%%gf tp%t gﬁ?%? d%nr@ége% fh esegtgen beam
transforﬁé?d'@éub?‘@dloﬁsgﬁal saig geneeent (1) in said focusing coil at a
frequency (fH) thau Befleaied adinding WSHHRGLLAN dif GOHEAEYr sAkd focusing
coil cur rc%ﬁltn Cp(%or%g,m Ng..8 magnetic focus field in sard neck of said cathode
ray tube t 2% Jésé4%%ai d beam at said beam landing |ocations as said
beam | andi ng | ocat MfrNsaflegenerating apphufbictionacaoredt NGyt Grai m 1

char act ersazedefTectichatvinding ¢sf 'P‘%Ba%‘?ﬁ c%rL ,]rl.sg% Q(fcidéc%)onpfigﬁd des, hori zont al

deflecti réama_nd ﬁa(iap SdleJ lRECtI on W n nprises a nori Zont al _ _
def | ecti o *MiRfdT ngt S310 AICCHRpLRRAR that oradiesgin @ anannar it varact eri zed in
t hat sai dhﬂeﬂeebphorbeam lendin@H18gaticn;t chaskcosrigyd ¢supl ed to said second
transformer winding (Ritciffbe" {02 HaBifd o thoF Yoiithg PW1) (hd 1 23 December

coupled to said deflection winding to conduct through said first

winding at least a portion of said deflection current during a trace

interval of a deflection cycle; and

a first focusing coil (L4) disposed on said neck of said

cathode ray tube and responsive to a transformer-coupled signal

(voltage in W2) that is generated in a second winding (W2) of said

transformer and that is derived from said deflection current

portion for generating, in accordance with said

transformer-coupled signal, a current (Ig) in said focusing coil at a

frequency (fy) that is related to a deflection frequency, said

focusing coil current producing a magnetic focus field in said neck

of said cathode ray tube that focuses said beam at said beam

landing locations as said beam landing location varies.

2. An apparatus according to Claim 1 characterized in
that said deflection current (ig/3) provides horizontal deflection

and said deflection winding (L1) comprises a horizontal deflection
winding.

3. An apparatus according to Claim | characterized in
that said deflection current (iy/3) is transformer-coupled to said
second transformer winding (W2) and flows in said focusing coil
(L4).



9 4. An apparatus according to Caiml characterized in that said focusing

coil current (If) varies in a parabola-like manner at a3Deegubac30032xf H)
that is substantially higher than that of horizontal sync pul ses (15.7
KHz) in the NTSC standard. 5. An apparatus according to Claim1l
characterized by an inpedance (O, Rl) coupled to said transformer for
controlling at |east one of a phase anhd an anplitude of said focusing coil
current. . 6. An apparatus according to Claimb5 characterized in that said
i npedance conprises an R-C network (C 1, RI ). 7. An apparatus according
to Gaim5 characterized in that said second transformer w nding (X2),

sai d focusing coil fL4)An aApparmisl acepatingc (Tailn R dharasterieedighed in

paral | el tthatoneidafotdsing il Aurahiall }%r@%cﬂfcﬂ rﬁ!?oléilﬁ{én 1 characterized

b t t al
dgflgcfleg(r?lﬂ@m-l .Egda? f&?é/uekggads’éﬁ@c}n "?to?%ssln tae&afly( qu’ﬁlo q’eg t her eon,

sai d secord atf@ d@rwgméah synseipntpes edpohdHe) tin thei INTIC ansdduraer coupl ed
signal (voltage in W2) for generating a second focusing coil current (If
in L5) in said seco d OCUSI npatcml (LL5), wherein said first and second

cathode ray tube ard' i nth (FPPATALES %CBF‘BPECEQ §rairg| byehdraerenigpdrbr us. 9. An
appar at us aic évpedanget 6C¢1 &R Soupﬂ&dam ecrandadansformhﬁtfoﬁaddixtfdllxﬁh (L4) and

second (L%} 16RQUSHGCE! bitasBNhe hdaippaidt, Ji” ANGT AT MELMI N0 (X2) are

coupl ed in par {) el with one anot AV appar atus ding to daim?9
char act er (287 y an R'-C network (RI Cl) coupled in parallel with each
of said first (L4) and second (L5) focusi ng coils to control a phase of

each of said focusigng Dece r 2003 -10 11. An
appar at us ccorgl n 5 %del%gggtﬁﬁgrcgg% J‘éz%) Fﬁntﬂb&%{ﬁ?tﬁ“ﬁ sf* (LI) and
second (L3 ? Al g1 P%‘iia‘lféf Fe@prises an Ralnhgetworkm(&lpaRb).l el arrangenent

that is coupled in series wth said first transformer wwnding (W). 12. An

apparatus accordingzto A4 agplg'at'latu?ha% %9&16\“ e(Elaim 5 characterized in
that said second transformer winding (X2), said focusing coil (L4)

and said impedance (C1, R1) are coupled in parallel to one
another. -

8. An apparatus according to Claim 1 characterized by
a second cathode ray tube (24, G) having a second horizontal
deflection winding (L2) and a second focusing coil {L5) mounted
thereon, said second focusing coil being responsive to said
transformer coupled signal (voltage in W2) for generating a
second focusing coil current (If in L5) in said second focusing coil
(L5), wherein said first and second cathode ray tube are included
in a projection television apparatus.

9. An apparatus according to Claim 8 characterized in
that said first (L4) and second (L5) focusing coils and said second

transformer winding (X2) are coupled in parallel with one
another.

10. An apparatus according to Claim 9 characterized
by an R-C network (RI, C1) coupled in parallel with each of said

first (L4) and second (LS5) focusing coils to control a phase of each
of said focusing coil currents (Iy).



by a capacitor (C) coupled in parallel with said focusing coil (L4) and
with said second transformer w nding (W) of said trans®Deesmbelefiosi ng a
shunt, for adjusting a phase relationship of said focusing coil current
(If) relative to said deflection current (iH). 13. An apparatus according
to Caim12 characterized by a resisgpor (RI) coupled in series with said
capaci tor (CI) in said shunt (RL, d), the resistor adjusting an anplitude
of said focusing coil current (I1f) and said series coupled resistor and

capaci tor being coupj.edam aP hath€laci H?n?afod(ﬁgﬁx?néj At %ﬁ%ﬁer wi ndi ng
e

W2 f d df 14. A
gpp;r gt u: accé{ gf“ﬁf c%i gF(Sinﬁ( nSEFI‘\éM‘F E%szog‘ggl 2%&9%0(124 G 24-B) azd

third cat Woadingsyf Ql‘tmtbe& pexallah ammgr&men(tLﬂl)at aigdcblipted (d-Gerfegcusi ng coils,

respecti valth Sal fieqUBASIGALS wikdthy Iy 1) Of The three cathode ray
tubes being coupled in paral riv corrrmnl y fromsaid second

transfornmer w nding (W2) of said transforrrer (X2). 15. An apparatus
according to C ai ml2. char appemtlzedxccbfﬂlhgaﬁo E&hﬁntraeﬁir‘%{&fzeﬂxz) IS a

Current s bgPa A pANEN 9T ioted Sn, PLABPIE  RIPRLS BRI DR T 1
transfor nﬁ?g W@) spid seeond drasioraer s"alinélll&f(lvéél iafn sgiidndi ng (Ll) and an
S- shapi ngtmaptorites; defming14. smtamar@dmu@gcmﬂhm FQaftbad

h d h I I 2xf H.
23 Docenbes 263N ol I BRI HeRARR 1§ S8 G e H L shP ) by, a

per manent #8cus magnet (56, Fig. 3) that produces a portion of said focus
field. 19. A video display appar atus, conprising: first and second cat hode

ray tubes (24-R 24;4), .each cI udi ng..an evaguat ed, gl ass enyel ope, a
di spl ay screen (22)I§; %%’Ha u%naé:cg ngs t% a“Eng% GE@'E&FH"&Q el ectron
gun asseh¥l ¥ rﬁﬁ@ﬁﬁfsémhtcoaPMb@mdseem withs said eapaehmpe(,Clsaird saeidectron gun

assenbl y ph@gtucRng C1anhe! %‘s‘iit@f‘ amﬁﬁh% faﬁ{r?iﬁ @er(ﬁs f&L §-‘A ctron beam
| andi ng |88ﬂtbﬁ[{}§ pg 3a 15§60 tiorl wndi L1 uf i sposed on
a neck of ~~each of said*ffr a[ desseESHB eé’at‘?ﬁiﬁ‘é’r agitor

being coupled in parallel w1th said second transformcr winding

(W2) of said transformer (X1) and with said focusing coil (1.4). -

14, An apparatus according to Claim 1, characterized
by second (24-G; 24-B) and third cathode ray tubes having second
(L5) and third (L6) focusing coils, respectively, the focusing coils
(L4, L5, L6) of the three cathode ray tubes being coupled in
parallel and driven commonly from said second transformer
winding (W2) of said transformer (X2).

15. An apparatus according to Claim 1, characterized
in that said .transformer (X2) is a current step-down transformer.

16. An apparatus according to Claim 1, characterized
in that said first transformer winding (W1) of said transformer
(X2) is coupled between said deflection winding (L1) and an
S-shaping capacitor (C5).

17.  An apparatus according to Claim 1, characterized
in that the electron beam is scanned horizontally at 2xfy.



means for generating a deflection current (Ql) in each of said deflection
wi ndi ngs for producing a main deflection field in a bea&Deséhbaf200ai d

el ectron beamin each of said cathode ray tubes that varies in a manner to
vary the el ectron beamlanding |location; first (L4) and second (L5)
focusing coils disposed on said neckqqu said first and second cat hode ray
tubes, respectively, and coupled in parallel; and characterized by neans
(R, Cl) coupled in parallel with each of said parallel coupled focus

coil's for generatingsfirst {dpardhh At 7600 cn(ah’ia lr5l51£%{e§-‘1%8 in said

first (L4) . .and seco focusi ng frequency
(2xf H) thé‘&y f Rcé‘l"éf‘SH‘( lr8%%15 d%?&flé‘ét(ﬁ T éh%‘fo%CHICGSf%d?ﬁilﬁg coi |
currents ;S#fotﬁlélﬁﬁgua fagldnetic focus field in each of said cathode ray

t ubes. FOCUS CO L CURRENT GENERATOR FOR A CATHODE RAY TUBE ABSTRACT A
projection tel evisi?g receiver gas a cathode ray tube (24) wth an el ectron
gun for emtting an'ét ectrbideBedISPIaNk iAPPAratupn cAMETISERE! (22), an

el ect romagnet i c def figstt aod s&n:load( tdthode, rdySXub@'sn@za.rR .ehacty ogagnet i c
focusin , 7 ntal 'def | ion drivin
O G gt zo‘ln?éle ady PR et @E& ]

circuit ( % s .coupl e L5, L6) and
provi des Rasedi dh omgr padhrof Ff’é‘r enyelope amd arrbrellQthlalglmef | ection coil for

scanni ng tseethbhmdigpeaett aval yYeasnd tdhd &ﬁrﬁ%' chlﬂofJ@Ch'ﬁUngle%&'oln is driven

f h WL
coupl ed | 1 "Z‘Q?afiifﬁgfvf?%%?#'ﬂﬁiéﬁigﬁsg abef B, folh Tkl Ound, W ng
(V2) of ChEFHmReEs: nanding decaliens 0o said Somesing coil for driving the
focusing coil with a Jj)@md;(gnm a}maa{ge(g@r qggl d{g pSsd Rt a(Adc&r bF) - A

capact Lo ShER!5F G Y| el koo o iR Pt 2ot o T
adj usting a phase ré]ea*tn‘p‘of@hlgpn@fatmlgeapdcﬂbahmm aureen{Qikrliat each to the
hori zont a|0fdﬁ1Hedéﬂ@th@rW\K/ﬁﬂltin§’d1¢of Pro@dbity! N thaiflCde BRIl ¥iEd Gh t he
par abol i ¢ aC Bk Qt%npath o(f?'Usald electron beam in each of said cathode ray

tubes that varies in a manner to vary the electron beam landing

location; -
first (L4) and second (L5) focusing coils dxsposed on
said necks of said first and second cathode ray tubes, respectively,
and coupled in parallel; and characterized by

means (R1, C1) coupled in parallel with each of said
parallel coupled focus coils for generating first (I;-L4) and second

(Ig-L5) currents in said first (L4) and second (LS5) focusing coils,
respectively, at a frequency (2xfy) that is related to a deflection

frequency, said focusing coil currents producing a magnetic focus
field in each of said cathode ray tubes.





