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
Rh%t.
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15 on the CRT screen is closer to the CRT screen edges than to the
center, focusing provided by the permanent magnet is not
optimal. 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



Therefore, in accordance with an inventive feature, the focusing coils are
driven in parallel, rather than in series. |In accordanceg3ldcbmaan2dtsr

i nventive feature, the drive currents of the focusing coils are produced
fromat least a trace portion of the deflection current. The drive
currents are produced using a current-transfornmer having a primary w nding
23 Decenber 2003 -2 that is coupled in series with the deflection current
and a secondary winding that is coupl-ed to the focusing coils.

Advant ageousl y, since the trace portion of the deflection current has a
substantially higher anplitude than the sumof the driving 5 currents in
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the el ectron beam | aAdivided atisplagn appatatem sémbodyingasina afpecst of whadi ng that
I s coupl ediﬁ&ﬁt%,dﬁdlﬁﬁéé gﬁ c\eﬂm@d&qagot@&n%@ﬁmi%r:ﬁ#@éwahﬁaeﬁl rst w nding
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cat hode5r agnvelopeanddi sn ¢lesponsgwe dseembly ainsdnpored coupl @doadgnal that is
generat ed iQ43of the envelope. The electron ‘gun assembly produces an
electron beam that forms a raster at electron beam landing
locations on the screen. A deflection winding is disposed on a
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;.



second wi nding of the transforner and that is-derived fromthe deflection

current portion. A current is generated in accordance 328 Dacembeh2003
transforner-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 thye cathode ray tube that focuses the
beam at the beamlanding |ocations as the beamlanding |ocation varies. 3
5 FIGURE 1 is a schematic diagram of a horizontal focusing coil driving

circuit, enbodying RIGWREa3pecn efevhlien viBwest iaOPriot Rat CRT epitPised to a

hori zont aﬁtil@féd ﬁ{:ﬁ@g@ rlcui t;. 23 Decenber 2003 3 FIGQJURE 2 is an el evation

view of a prior a that is wutilized in FIGJREIl; . FIGURE 3 is a
partial section vi eWHIBHg3tisea Pardaloseation vieRT alongItBIREIC of thewi ng a
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an el ect $daipdegnthomicuinef FIGUREL hr ee CRTs 24, red CRT 24, is 10 shown
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coupled to a winding Xla of a horizontal flyback transformer X1.
The emitter of transistor Q1 is grounded. 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



The collector of transistor QL of FIGURE 1 is also 25 coupled to a danper
di ode D1, a retrace capacitor CR and a parallel arranged®Recehbersd03

hori zontal deflection coils L1, L1 and L3 having, each, an inductance of
750 H which produce horizontal deflection fields for scanning the beans
over a repetitive scanning period in each CRT of the receiver. A trace or
30 S-shaping capacitor CSis coupled i series with a paral | el arrangenent
of the horizontal deflection coils. A ranp, horizontal deflection current
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21, at the opposite end. Between the electron gun and screen 22,
a main deflection yoke assembly 32 is provided with main
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 to 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.



and L7 of FIGURE 1, respectively, for scanning the electron beam 20 in
successive vertically spaced horizontal lines. To the r@aDeoémtef200Sti on
yoke assenbly 32 of FIGURE 2, along the electron beam path fromthe

el ectron gun to screen 22, a magnetic focus assenbly 50 is provided to
focus the electron beam such that thg_bean1is i nci dent on the phosphors of
screen 25 22 as a sharp dot. FIGURE Illustrates a sectional view of
magneti c focus assenbly 50 of FIGURE 2. Simlar synbols and nunerals in
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produce dynam cal I% vary ocus net §uper| nposed
on the st&Ven by ‘éﬁmﬁ%lr ﬁﬁ%ﬁ?”ﬁﬂ@rﬂ@té couveIiipnal amagper, dgeanm cal |y

varying rgewt.anTheagselt & tieauthe fosdl diengfiplofegssemuifpes®! ectron beam is
| ess weak n n th A0S t t he.center of the screen 22
rel ative ti ﬂﬂ&ra”? Qgﬁgggfgé\r%ﬂﬁ%mtgfﬁpg edged 5’1“ POIUINOB e o1 t i cal focus

coil 152 $<®®8¢iven by a vertical rate current in a conventional nanner,
not 1shown. The resAitdording hatar m@chaf theniahbn@bn ass@rtyy 50 dynani cal |y

varies fogy,fBhdt 31l ind SeHR BbriZbntaPFolis 2% 59%0f each CRT is
driven by transformer-coupled horizontal deflection current ig
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



screen. 15 According to an aspect of the invention, each of dynamc

el ectromagnetic horizontal focus coil 52 of each CRT i s23 Becarelreri2p03

t ransf orner-coupl ed horizontal deflection current iH 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. Wndihg W of transformer X2, enbodying an
inventive feature, is coupled in series with the parallel arrangement of
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transformer.  Deflection current iy flowing in primary winding W1

of transformer X2 having a single winding turn is a sawtooth

current, as shown in FIGURE 4b. Current iy is at about 10A, peak-

to-peak, and at a frequency 2xfy. Transformer X2 has a winding

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



magnetic focus field. Static adjustnent of each of the resultant 10
magnetic focus field nay be obtained by conducti ng a DC28 ecanber 2088i ng an
adj ust abl e 1 evel through vertical focus coil 152, in a well known nanner,
not . shown. Transformer X2, which transformer-couples deflection current iH
to focus coils L4, L5 and L6, coupl ed.}to its secondary 15 winding W2, is
preferably a voltage step-up, current ‘step-down transfornmer. Deflection
current iHflowing in primary winding W of transforner X2 having a single
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capaci torsmﬂahdmk%satumg%t reqeiremesen dleod, bbedusehef ploage and anplitude

of par abolaltaey afbodiidd” $AHSSull pALAEL LG gi} BeqlREHRRG af al |

poi nts al hori zont,al axi e scre conpensat es
for the WI%PRW& FOndHBioRs &t ?Wés nﬁ a@'l*fiﬂeq GHE center of the
screen anguirpatsedgedrom athdre cORiyctarsd oml s0 ptimted herefif éatasd othat he 23
Decenber ARACS RuGH ! Milduchirs! B *aﬁ@ma&&btyhmef SRS CREE b2 yorRl MROners

154 and 54 at th ]gﬁ he screen nam c hori 20 ing coils
L4, L5 anfowaask eTrie ipp pPidvcaBducion arangemegteepafiguration

in such printed circu1t board can be, advantageously, obtained.
Moreover, each of the coils can be of a higher impedance (a
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.



flux to dynam cally vary by about 5% the flux-1evel produced by 5 the

per manent nmagnets 54 and 154, typically about 330 gauss23 Depeabedzddnce

wi th anot her aspect of the invention, horizontal focusing coils L4, L5 and
L6 for the three CRTs are coupled in parallel, rather than in series.
Therefore, the voltage in wnding W,of transfornmer X2 is, advantageously,
smaller than if 10 they were coupled in series. The result is that
transfornmer X2 is subject to | ess stringent requirenent. Al so, because of

| over  volWipgeISassA@egsw th such parallel coupling, the requirenments
for insulating conquctors, of coils L4, L5 and L6, that carry currents I|IF,

from ot her conduct ors ‘OnYilesr AitPday AppaAtusheamprising: 15 i ncl udes such
conductors are al | avfiattechthdde mgsulbe {34,t RED)2idBMifingCoRPACT

driver-f QeMe8dCeidssC roare ment . confiiguration in such printed
circuit board carjgt)es,S th\séiaﬁbg'ggo&éﬁapqgﬁoﬁ)ctré?nne@% %P%‘?ﬁg?} ¥Uch of the
coi I's carfMe ObfSad hemyelepe ransdancelecironr guat hssemplyr dispesecharber of turns,
driven atseaohdverrd wfr seit knielodl, daidi dledrh Vs afRemblyf focusing field

variatio n Wt h oy f Si cqQjls .connected in serie€s. usi ng a hi gher
irrpedanc%y,m%t:fglﬁiggﬁtgr CBC?s“ot?{ggfnn hat[ HAEMP <3 138t opt Sleqieen dieam oxfH, and
is char déRENEz ERFAIPOSORR peAIEr S¢I6eRES. 23 Decenber 2003 8 WHAT |'S CLAI MED
IS: 1. A video displ ayfle@psd abinStin H&bBged ol iar h ray tube (24,
RED) inclctégfl@%arg ?Vﬁquat ed gl assgg('rg}gl oge, a C?I Spﬁgg/lgggr g%ﬁ (22) disposed
at one end o sard envel ope and an el ectron gun assenbly disposed at a
second end of sai d RGARS| épFe,geaarating ectdeflection gasenbl| (i Bloduci ng an

el ectr on saRrdefeatiohOWiRdmel 8¢ Prodlcifikeq! mllh REHMBCHLANAERD hogati ons on

sai d scrgen.. a flectipn W ndi Ll ) di sposed, on a nec sald cathode
ray tube;ebﬁr%;\r}irpsa(ii O?Fééﬁgreéﬁ’qtﬁ%“ I%‘éf i VRHELES U HE e tMENTQr 340 (YATY sai d
def | ecti shewelegineg beamprlenidinigndoeaticei;n cHefdcentiicdh Hyi el d in a beam path of

said el ectron beamyt hahstRfe?S(X) haVMPY thSt Wnding (W1) that is
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).



the el ectron beam | anding | ocation; characterized by a transfornmer (X2)
having a first wwnding (W) that is coupled to said dekB®scemben20idi ng to
conduct through said first w nding 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 transforner-coupl ed sighal (voltage in W) that is
generated in a second winding (W) of said transfornmer and that is derived
fromsaid deflection current portion for generating, in accordance with
said transforner-coupled signal, a current (1) in said focusing coil at a
frequency (fH).that%is A®lappatatup azcdafihpcto dHaim etjudnesctedaéd! inf ocusi ng

coi | currehst paiidfocuing cwEynQirientl AeHS/akie! th ianr%)%"i‘ﬁﬁjol 8pk of said cathode
ray tube o] i e t 1.d. bea | andi ng,l ocations as said
beam | and?ﬁ?q%cgtj?&gﬁréﬁeﬁgg . ?{}é‘,&n%@ifpésr aﬁ“géta&&‘@ Yaihgharothami m 1

char act er itb@8dof fhorizeatalssyne guiseectliSoh KKHe) dnt thei NITHC ptawdageés hori zont al
deflection and said deflection winding (LI) conprises a horizontal
deflection w ndingc 3., An apparatus according to Claim1l characterized in
that said deflection cdtt é&pa%lwx§)achr LY ﬁﬁﬁﬂ-éo‘ﬁkﬂf@@‘fﬂéﬁéabﬂ second
transf or @ Wpedange( Y2), &) thopledi  said kamfsimgr dot | conttdlling23 Decenber
2003 9 4. zAneaqip t di 0 i har.acterized | ‘that said
focusing coil cu?é%nﬁfs?lé) \%aﬁ}gg’]i% gﬁﬁ‘gﬁréaﬁgl gatlﬁi toguslr?&nﬁg at a frequency
(2xfH th&'TT€"Substantial Iy higher than that of horizontal sync pul ses
(15.7 KHz) in the NTSC standard. 5. An apparatus according to Caim1l

characterized by apg i . coupled. to.said transtarnmer for
control ling at. | eag't g‘?@%ﬁ“ﬁ?ﬂ%&%ﬂ%ﬁ’oéﬁﬂm 0%‘36?‘:@5? f¥cusi ng coi
current. % S Lppedancgscampsises mp RoCongtweek dFds aRikrized in that said
i npedance conprises an R-C network (C 1, R ).

7. An apparatus according to Claim 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).



7. An apparatus according to Caim5 characterized in that said second
transfornmer winding (X2), said focusing coil (L4) and g8abDdceémpadmose (C 1,
R 1) are coupled in parallel to one another. 8. An apparatus according to
Claim1 characterized by a second cathode ray tube (24, G having a second
horizontal deflection winding (L2) apg_a second focusing coil (L5) nounted
t hereon, said second focusing coil being responsive to said transforner
coupl ed signal (voltage in W2) for generating a second focusing coil
current (If in L5) in sad f T Oirly ) 2rejnysaid first
and secong, gﬁl;p%ge rgx tEgéﬁggﬁ@?sncﬁ%gﬂ%lgilﬁ),?l%lrnéjLSZc%a\é\%?%@%%vi si on
apparatus. 9. A ladppga LiTd) b saserd ¢ borizantahdeflecdpized in that said
first (LAYVindidgsetorma 4 LHraflet usiangeawnt stteawdiss abdpledc omderfegansf or mer

wi ndi ng ( %2th aaed cREN! BdnkfbrRaabl)iflhiny ne anot her. 10. An apparatus
according to Caim?9 char actrerirzedﬁbglg g?ﬁ%’-c network (RI, C1l) coupled in

parallel with each of said first (L4) and second (L5) focusing coils to
control a phase of EhchArofappafaiud eeusidige Croi ICI&i: f ENEBarktbferized3 Decenber

2003 -10 . I; I s characterize i, that said
first (LI g}gﬁlﬁﬁ gg@%qﬁg)&ﬁ@%@éﬁ?%agg I%'g@jl %Sﬁ%af%d?%ﬁlfg‘ﬁ?a par al | el
arr angemeARd t Wi Saidc sepprdy transfermer wimding V) fafr saidt r ansf or mer wi ndi ng
(W). 12. transtoypeeratdefiiagos dingnt! Fofl adjibdng ChappakerdldfbnsiRy 8fcapaci tor

a . | \ _ PiRRLCriIAAg 8rcap |
{ ranst o pef L RIRE ) R BB R, SRhcatiaupd i 7or ¢ o

adj usting ‘él)phase relati onship of said focusing coil current (If) relative
to said deflection current (iH). 13. An apparatus according to Claim12,

(G insara sﬁﬁnf‘li-%i',ffé"#p ks rePefite’ fytdatmnblas iaereriarde of sai d
focusi ng by a resistor (R1) coupled in series with said capacitor (Cl) in said

shunt (R1, C1), the resistor adjusting an amplitude of said focusing

coil current (If) and said series coupled resistor and capacitor

being coupled in parallel with said second transformer 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.



coil current (If) and said series coupled resistor and capacitor being
coupled in parallel with said second transfornmer w ndi ng3 Ded&hbaf2003i d
transfornmer (Xl) and with said focusing coil (L4)... 14. An apparatus
according to Claim1l, characterized by second (24-G 24-B) and third
cat hode ray tubes having second (L5) gnd third (L6) focusing coils,
respectively, the focusing coils (L4, L5, L6) of the three cathode ray
tubes being coupled in parallel and driven comonly from said second

transf or mer WI ndl nms(\/\&)nQI p%?étQStﬁc,%'&?éﬂ 1>§§ﬂ1 1len "r‘A c?ﬁe{i“ atus
sal t ranst or ner

accor di ng 0 ;}ar act erized é\l X2) is a
current stép- d Sﬂ% BF e rmaghst 'af)';ﬁar (RAta PERAUSCR G RPTEPEI m 1,

char act er iofettid | fipcupdicldai d first transforner w nding (W) of said
transfornmer (X2) is coupl ed between said deflection w nding (L1) and an
S-shapi ng capaci tor g 8 ﬁ{)ar atus according to Claim1,
characterized in that t e“é’legc {SBIAY,) PRAFAUS,c SARWMISIRGr | zont al |y at 2xfH.
23 Decenber 2003 18firstn aappsacands cathode diayg rheesC(d4R:124b@y,ag4@ i zed by, a

per manent Fi 3 pr.o orti of said focus
field. 191ﬁ%’l‘ﬁ\k}!|§n di spF'%md gﬂrsgt %J%\;J]g n’p i g?ﬁiﬁ%ﬁ‘&%‘f“ a@g)second cat hode
ray t ubes JiSPRSE 9‘4 one ° idc endelegeannd arc giedtoryigues envel ope, a

di spl ay S(alssfemb(yZZl)lspd;leép@SQd s@éorﬂh%n@ndfosfaiéaérﬂweﬁ&?@' omeg él’%u%llﬂ e![ ectron
said el ectron gun

gggengls;sle g‘éﬁgeﬁnﬂgﬁﬁir% regl(r?\nglgg%%flﬁé?as%o?ﬁ goﬁ‘%‘gtderr AT i ectron beam
| andi ng | (S‘&%‘itf‘ﬁh slap l%crl@‘éﬁlo@ @af [saish isoreemi ndi ng (L1, L2) disposed on
Sone st o et OO o0 B O SR
?gpegfghﬂg"‘gg (gif r?gf&n fgrgh :i'gt g%%o affqds ray btggﬁ”?'pat h of said electron geam
in each of said cat Fsa@srfgr gengraginghat defledtéen i qureenta(Qé) ihoeagiry t he
el ectron hfagailagefie@ion OFRdiRgs for producing a main deflection field in

a beam path of said 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.



first (L4) and second (L5) focusing coils disposed on said necks of said
first and second cathode ray tubes, respectively, and ecgurkesibedpqoarall el ;
and characterized by neans (R, Cl) coupled in parallel with each of said
paral |l el coupled focus coils for generating first (If-L4) and second
(I'f-L5) currents in said first (L4) and second (L5) focusing coils,
respectively, at .a frequency (2xfH) that is related to a deflection
frequency, said focusing coil curremtk®-producing a magnetic focus field in
each of said cathode ray tubes. FOCUS CO L CURRENT GENERATOR FOR A
CATHODE RAYFOCBE GHTRATARENT pGENERATOR KGR 6viCGATHODR AW AUBEAs a cat hode
ray tube (24) with an electron gun for emtting an el ectron beam i nci dent
on a screen (22), an el ectronagnetABSﬂRﬁbl(éEti on yoke (L1, L2, L3) and an
el ectromagneti c focugi ( h rlzotal

defl ecti-on ?Mavm c?‘rgﬂ g é:cqﬁg\(igg’%n:—rg c{vor or| V4 *F‘%ﬁ Q%Péfﬁ &tion coil
(L4, L5, L6 r%R/i CUART %ne%ﬁﬂr%tan( ﬁ[t@rtqu) beem tineideot i zont al
def | ect i onosoal sdreen S@Apniangeleberohemmetie peéfléd i delé i heLQCVI?IB)n The

focusing cqpli 4 eijér.‘)tfb?ﬂztéyl{c?%‘ Poc%léﬁ{rqe%llsc\ﬂ%hﬂﬁh 6 ( 2) having a

prinmary w ndin | ection
coil. A selR F‘ F‘h‘g‘"{ N VigE cirpeitt QQh)stS)rcrmrplc(t moaph@dzmrdai he

focugl Ing cmieﬂcf;nonda:oﬂn(mgl ths, Lfycusd ngrooidds dbﬂbct?oﬂTQrdr?é?ﬁt@l{)rtéte :
Coupl od | n G Bt dorlecrfon, EBBTFL? B5ahTRAS1GF  earh orepabENALY Wi nat ng
of the traniB®ockesn. f&heabjousingngod matrl?lmelfmmomstturpemf stepedgpan abol i ¢
cur r ent Or elepdris¥@rméro (K29 thzgorat pli | %EHH%EQWIF%U%M fifr s@géyisting
the anpli tvw.ﬁ t?lf Bonzgr?tr ?bé)cfie%tl%lrjlr rcoH A secondary winding (W2) of

the transformer is coupled to the focusing coil for driving the

focusing coil with a horizontal rate parabolic current Ig). A

capacitor-resistor circuit (C1, R1) is coupled in parallel with the

15 focusing coil and with the secondary winding of the transformer

for adjusting a phase relationship of the parabolic current relative

to the horizontal deflection current and for adjusting the

amplitude of the parabolic current.

FIGURE 1



