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Correction and driver circuitry means one or more of the following: digital to
analog converters, interpolation engine, pulse width modulators and pulse density
modulators, as well as summing amplifiers, oscillators, op-amps, inverters
comparators or any other components necessary to produce and condition correction
signals to synchronously apply to control circuitry to generate an aligned video
mage.

Correction control signals means correction factor signals that have been
combined in a manner to be applied to either horizontal control circuitry, vertical
control circuitry, coils, or electron gun circuitry.

Correction factor data comprises the encoded digital bytes or any other form
of data, such as term multipliers that adjust standardized fransformation equations,
that are representative of the amount of correction required to align a video signal at a
particular physical location on a cathode ray tube to counteract distortion
characteristics at that location, Correction factor data may include data from the gain
matrix table, data relating to electron gun characteristics and/or data relating to

geometry characteristics of the cathode ray tube.
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driven at a high horizontal scan frequency, whereas the vertical coil is driven at the

lower vertical scan frequency. Other coils may also deflect, rotate or reshape the
electron beam or beams and be incorporated within the Deflection Yoke assembly.

Device means any apparatus which incorporates a cathode ray tube as part of
its implementation.,

Digital correction signals means signals that are generated by decoders, such
as pulse width modulators, pulse density modulators, digital to analog converters, eic.
in response to correction factor data.

Digital monitor board means a circuit board that includes one or more of the
following: vertical control circuitry, horizontal control circuitry, electron gun control
circuitry, correction and driver circuitry, a logic device, digital to analog converters,
and 2 memory, A Digital monitor board may comprise an actual chassis monitor
board used with a particular monitor, an ideal chassis board, a chassis board that can
be adjusted to maich the characteristics or specifications of a particular monitor
board, etc.

Digitized signal is any electrical signal that has a digital nature.

Direction means up, down, left, right, clockwise anti-clockwise, brighter,
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Mermory comprises any desired storage medium including, but not limited o,
EEPROMs, RAM, EPROMs, PROMs, ROMs, magnetic storage, magnetic floppies,
bar codes, serial EEPROMSs, flash memory, etc.

Non-volatile electronic storage device means an electrical memory device
that is capable of storing data that does not require a constant supply of power.

Patiern generator means any type of video generator that is capable of
generating a video signal that allows measurement of distortion data.

Processor means a logic device including, but not limited to state machines,
NIiCTO-PIocessors, elc.

Raster means all or part of the horizontal traces produced on the face of a
CRT.

Rotation coil means a coil or winding used to rotate the raster in a CRT.

Rotational distortion characteristics means the amount of rotational
distortion as indicated by the rotational distortion data measured at a number of
different points on a cathode ray tube.

Rotational distortion data is a measure of the amount of rotational distortion
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Al nost al | TVs i nFaéeble Besisfor BegrsAT app sggp%ﬁ%aﬁprggl}lgﬁga?g 548 °r ay t ube,

or CRT, to di;sp &idchial rek¥m@es. | n order to display an image on the entire
screen, electronic circuits inside the TV use nmagnetic deflection coils (a
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Video pattern is the video image of a pattern that appears on the cathode ray
tube raster as a result of the video signal generated by the patiern generator.

Video signal means the electronic signal that is input to the electron guns of
the cathode ray tube.
C. DESCRIPTION OF RELATED ART

Almost all TVs in use today rely on a device known as the cathode ray tube,
or CRT, to display their images. In order to display an image on the entire screen,
electronic circuits inside the TV use magnetic deflection coils (a horizontal deflection
coil to move the beam from left to right and a vertical deflection coil to move the
beam up and down) to move the electron beam in a "raster scan" pattern across and
down the screen. Fig. 1 illustrates a raster 100 on a conventional cathode ray tube
where an electron beam paints one line across the screen from left to right 102a and
then quickly moves back to the left side 104, and paints another horizontal line 102b,
while continuously moving down slightly. When the beam reaches the right side of
the bottom line 107, it is moved back to the upper left corner of the screen, as
represented by line 106, When the beam is "painting" lines 102 it is on, and when it

is “retracing” lines 104, it is off so that it does not leave a trail on the screen. The term
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wever a vastlgzas%n;glléxb Sonition presents itself, when this downward tiliing
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SUMMARY OF THE INVENTION

According to the present invention, a method and apparatus for dynamically

generating a rotational magnetic flux on a line by line basis in a cathode ray tube is
described.

I an embodiment of the invention, a rotation coil is added to the deflection
yoke assembly on a cathode ray tube. Accordingly, magnetic flux generated by this
rotation or Line Twist Coil (LTC) is set going in the lefl to right direction but
switches polarity when going from the right to left direction. It is this reverse twister
flux that combines with the vertical deflection flux to step the scan line. Therefore,
the L.TC produces an additional flux field combining with the linear vertical flux field
to produce the stepped line effect.



described. In an enbodi nent of the invention, a rotation coil is added to
the deflection yoke assenbly on a cathode ray tube. Accordingly, magnetic
flux generated by thi sﬁ,r‘otation or Line Tw st Coi(l (LTC) is set going in
the left tBVQP%’H%W?‘? ection but switches polarity when g&tHIRPEMIBR
right to left direction. It is this reverse twister flux that conbines
with the verticaln def dspetticdnhd nw¥nticn, SHediTC hea Reainduttagee chliehatfcande  t he
LTC produces an additignal flux field conbining with the Iinear vertical
flux field dfigerppovaliae fegeensy sigpabinordes te pravide ths degiralogbapmior2gg \ ' (
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embodi ment. of -t Ney LR MbaiRedTRl MUl QoY RAGHER fo¥ ayspimRERSat i ng for t he
magnetic flux generated by the vertical deflection coif on aline by line
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pattern. | np%%césao&%hte‘?fﬂu&fﬁ‘eld V@RIhOR veRich! figk ﬁ\éﬁfﬁx%éu%gi}%\le&iéa'l ux 1s
generated by a LTC when a raster scan is going in the left “to right

di rection. Wiertivheoil &speduscasteppraidmefrasten pattern.i ght to the left direction,

a second vari ed netic fl is generated h the LTC that comhi.nes with a
vertical defl ect Pofiid 1ohas Te 3rEHen T o Bed magbslops Beniaed b apr) on o
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conventional cathode ray tube ( ). Fig. 2A shows an ideal zig zag:g'type

raster scangodsiigm AB wgvwe theded witspiain, dissecardviasad ofegnpiéc flee il genergted

vertical delRad S EambherhBR Ly ot MR A Bl SRATIALET oY or "

di spl ayed upon a cat hod@RI®F DESTRIPIRFON OHTeHERDPRAOWANIGS coil, and
associ ated signal_correction circuitry. FIG 4A is a schematjc illustration
of uniformrotat Fea bf shaweACPREetigEalgpster scan suitable for a conventional cathode

ray tube (CRT).

Fig. 2A shows an ideal zig zag type raster scan.

Fig. 2B shows rotational distortion of the ideal zig zag raster of Fig. 2A due
to linearly changing magnetic flux generated by the vertical deflection coil.

FIG.3 is aschematic illustration of a raster displayed upon a cathode ray
tube (CRT), the CRT rotation coil, and associated signal correction circuitry.

FIG. 4A is a schematic illustration of uniform rotation of an entire raster.

FIG. 4B 1is a graphical representation of vertical rate signals applied to the
rotation coil.

FIG. 5A schematically illustrates the manner to independently rotate the
bottom half of a CRT raster.

FIG. 5B is a graphical representation of a typical time variable rotation driver
signal applied synchronously to independently rotate the bottom of the CRT raster.

FIG. 6A schematically illustrates the manner in which the present invention

can be used to independently rotate the top half of a CRT raster,

T



FIG 4B is a graphical representation of vertical rate signals applied to
the rotation coil. FIG 5A.schematically illustrates the manner to

[ ndependenwgzﬁ[ﬁ}(ﬁzg?t he bottom half of a CRT raster. 'Fl ggﬁﬁﬁ%(\%@?}’ssgi gnal

gr aphi cal repfrese ion of a typical tinme variable rotat
applied synchronously to independently rotate the bottom iﬁthe, CRT raster.
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can be used {:.@.J . : : WO
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can be used {5 JNAEPRNER énﬁ?ﬁtgﬁﬁtta@e Ehré;%eﬁ:t&n&ieiCRfI‘ stefXT raster. FIG 7B is

a graphical representation o typical tinme variable rotation driver
signal as appl i edFEyiiEhionguaphigaltreprcswiéition d€nttypicaldirat varidhde wéatiopdrivér a CRT

raster, as depicted.in Fl 7B..FI G .8 schematically ill ust es,the
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typically di gdoiibesh T 7gaster. FIG 9 is a graphical representation of the
rotational effect of the flux from the Line Twist Coil. FIG 10 is a

graphi cal represeftGtd onchematingly dustratesie megnerin which thepresenbingentioni cal
representation,of the cyrrent in th i he 1 il. FIG 12 is the

schematic f oF* "t é:o_flﬁggrtegﬁ? g‘f%’r?@@“’é‘ﬁ%b&?"r@ﬁwgﬁﬁ% current path when
scanning left to pi@ht . ifd GaphidaliiSprebittich oMpid 1©tdtRdial éfeect bf ik Tk &oed r ed
enbodi nent and the current path en scanning right to left. FIG 14 is

t he schemat i ©efére Tist Solond enbodi nent that can produce currents in
Ref orente w11 nothe miafbey BB E R San e A AR ek e e
invention, an exafid dlofs apiaphichlaeplebantdtiontod thd qurtene iraithe dripaTyisnGodr awi ngs.
vhile FIG. 12 is the schematic for the first preferred embodiment and the current
path when scanning left to right.
FIG. 13 is the schematic for the first preferred embodiment and the current
path when scanning right to le.
FIG. 14 is the schematic for the second embodiment that can produce
currents in either polarity.

DESCRIPTION OF SELECTED EMBODIMENTS OF THE INVENTION

Reference will now be made in detail to a particular embodiment of the

invention, an example of which is illustrated in the accompanying drawings. While
the invention will be described in conjunction with the particular embodiment, it will
be understood that it is not intended to limit the invention to the described
embodiment. To the contrary, it is intended to cover alternatives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined
by the appended claims,

The description herein details selected embodiments of the invention directed
at providing a method and apparatus for dynamically compensating the magnetic flux
generated by the vertical deflection coil on a line by line basis. In one embodiment, a
Line Twister Coil is used to dynamically compensating for the magnetic flux

generated by the vertical deflection coil on a line by line basis in a zig-zag raster type



the invention will be described in conjunction with the particul ar
enbodinent, it wll b? understood that it is not intended to limt the
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cover alternatives, nodifications, and equivalents as may be"inc

within the spirit and scope of the invention as finped, the pended
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i nvention directed el . : : i |y
conpensat i nét@o&f%&ﬁé&%ﬁﬁ%&ﬁﬂ(&%ﬁgﬁ tfg? %glt%gp ﬁ@%&?% %ﬂggg eclg]ir%ﬁ{ coi |
on a |ine byo ldfindirdbdsn.sIt i$ thionreeeaboidientint thaicombimes Tuthsheverficdll is used to
dynam cal |y conpensating for the magneti ¢ fl ux ner.at ed .the vertical
def oct i on’ A6NFOGR TR0 tP ALaigytenionLoaASa e iiﬁ%g?a&eﬂdg? Q‘r/‘“%tvp%mﬂ )
20047017289 P&Eh[{céisﬁﬁﬁlﬁhgﬂ@&%i%%ﬁvﬁmﬁ HrRYr JeifiGal FRKTRIC RGkiNg TR RfidaC flux

gener at ed byt e Line Tw ster Is set going in the left torig
direction biine sffittc fesomekases,ttie MrerivgisienGoil ioalavh exduiighte rotasionebil
direction. It , is . this reverse twister flux that.caonbines with the vertical
def 1 ection FFIS bba e Seghr Siatel BREAerdR BIPVHGs 28 SRR e Li ne

Tw ster Col |com8l%ﬁ£‘ﬁﬁ&?§n%lfﬂegh§ l{de%lags.cﬁﬁﬁdﬂ%, YAd Dink Mevidtkn€ail cehd | cal flux
field resulting 1n a steppe ine effect. In some cases, the Line Tw ster
Coil is a | aworpmteicd diveetly withtheovertwil deflation epilbyr wherire deselyuastipledsi gnal
in order toalgqrovi de the desired dynam c conpensation on a line by line
basis. In adfi®®Pon, the Line Twister Coil can be incorporated directly

W th the verti calpydet ireldseda &8hdde ey u%faekwgseo eheiaghyageugobetkpldyeedr et o.
FIG 3 discloses a cathode ray tube (CRT) 300 havi n% a raster 302 djspl ayed

on a scr een ohacerdn facsf3 0 IERIRIGH0. Numsrays snd aerplspniesrelationships exist

interrel ati gnshi ps_exi . en vari L Y/ i cal
correction %g@wgﬁ VB%?‘éSrsrﬁe(fnezlrgg{arg%d;‘r’]ergé%%ﬁ?#@g)fﬁﬁﬁf @%’f?ﬁg%gs @‘%/d tube i mage
di spl ays an%e&ﬂﬂ@@i@s riglcattiodB $4yi RBe fRdpchisplaasd tiede acldtiahaipaciebé zed by
correction factor data to automate CRT video inmage alignpoent, Such
correction fueeswed aad eharastened hyrdorsetionstoptos dpta de autpraly GR T padeo inggee

5, 216, 204 | 0 j e RRlvbl LEHistIAMORRY SCPRI Rel ST on
Video Ali g%ﬁgﬁﬁe@ygglgﬁéﬁr&gf eseri %gdnt%ee&&?g o$ 1aSC'P\%ilsgsc?lon systemto
measur e CRT 5,i6sa0d ni¢sued tc Fanadt. eV eldt, ietd., anttleds" Aweniafit Cadciisyori Holgppor at ed

IR TR EHE W ML S M T S L

it is storedi®sieRERAGLARISARY & spdaitidallyin@orPBIREY herein for all it discloses and
teaches. When distortion data is obtained (from, for example, a vision system or
derived from a gain matrix table) it is stored as correction factor data in a memory
associated with the CRT (e.g., characterization module 306, et.) or in the device
monitor board circuitry or other location for later retrieval. This correction factor data
is then used by device circuiiry to generate and apply driver signals as disclosed by
and U.S. Patent 6,014,168 filed Apr. 26, 1996 by James R. Webb, et al,, entitled
"Screen Mapping of a Cathode Ray Tube" and U.S. Patent 5,825,414 filed Jan. 16,
1996 by James R. Webb, et al., entitled "Method and Apparatus for Making
Corrections in a Video Monitor" which are specifically incorporated herein for all that
they disclose and teach. As disclosed herein, these same techniques can be used to
store rotational correction factor data in the characterization module 306 that can be
mounted on CRT 300 or provided by external circuitry (not shown for sake of
simplicity). Typically, rotational correction factor data are transferred to and

interpreted by monitor board circuitry 308 to generate rotation driver signals for each



associated wth the CRT (e.g., characterization nodule 306, et.) or in the
device nonitor board circuitry or other location for lLater retrieval. This

correction a 1is then used by device ci rcuitigy t o _generate_and

apply dri v@l&g(}ﬁgfr%ﬁg‘; as disclosed by and U S. Patent 6, 0&9?’%%2290?’?’18&& Apr .
26, 1996 by Janes R \Webb, et al., entitled "Screen Mapping of a Cathode
Ray Tube" afertionSf tipdtRRE08 f@2ashiall thefrotaidnad aprrection fadigodatbhastemes R \W\ebb,

et al., entitled " Mthod,and ar.at ys_for. Makin rhections i Vi deo
Vot or * “wn Pt e Derr e GhRr e o v 3G SER 4 ey

di scl ose anghste2a0D is AmcHidclkas ﬁ%ﬂtdﬁon@ﬂi@&%i%@a@'ﬂne{tmbm fap be used
to store rotational correction tfactor data in the characterization nodul e

306 that caphanges ppilipCEd wuteCRPeaIBoFhip tis vadablp yolglemfnvdr signaui try (not

shown for s f i 1GLL Typi.cald .. rotati rrection factor
data are tr g%gefré;cg ?1 Bg *@J&‘%‘%%’%Ede%ﬁ%i@%d? I%B?ﬁ‘steg&%%eo%?a&m(n,fﬁrcg{ﬁe?tf’o% 308 to
gener at e r ofstdrafatLie thearsyadlgaahusly plie@eha BRVELIEA04 L1 Z2BD dynamically

PCT/ US2003/ 018855 section of the CRT 300 for which the rotational
correction PadteRTdaste 34s been generated. These rotation driver signals

vary 1hrough one seiieR) REERTHELA BSALRT @i Abud0Pab aagensy at od

resulting in a rotatior-driver is a orm changes as
t he CRT r astemtérscisdavistet. shdividn Figrd Avarhadt ¢02 aidt iy mespectivety wighnik
generated by the monitqr board circuitry 308 in response to the rotational
Sorrect i on fsATOTGHODY DPRHEHE g%&m%%&a%b@%a@éa?h UG LERPSEHERT on

coil 310 t OF@WOFI?E Rt &ltétg)ﬂ g@ﬁ@lb?ﬁi@@taﬁg&etﬁﬁw %t%bﬁﬁoﬁ Nidddda raster

302 can be statically rotate | ockw se or counter-clockw se as shown in
Fig. 4A as nmaist wesildd? anrtdodOdgt alléspedisioviédnintesiah¢p theesCR'T odsatrifonr coi | 310

by applying a ngn-.tj varjabl e (DC) signal i, and i illustrated in
PG a6 t o PP PBae Fshogis o o M 207 bt ReeHRosme AubEy TRbt at i on
is limted stafic Hefhod BELAhAABS@S nb inARRSoMRtre@tld @&IndaBbANbAAR tHNt €rnal to
the CRT raster. For exanple, if the top and bottomtracés of raster 302

are not par#eleel to one another, this static nethod of rotation offers no

nmet hod of correct,i j i et h aster Ac ingly, FIGS. 5
through 10 ill us%‘rg gcﬁgfn{éhrg? rﬂggyé{hrr%[&l oflﬂggréﬁ&?%\s yetgacesoﬁgf](g{ggr %rr ing a
finite timesceamedéunngtafidet g bachsRY] ByndtRaSICRE entiksoncappl i cati on of

the required tine varjable correction signal to a CRT rotation coil. FIG
5A di scl ose®PURBIoReTTR? ISayitGh K weHablssprssHonsignablo aCRAgpltiongdilcan be

FIG. 5A discloses the manner in which the bottom half of a raster 302 can be
rotated either clockwise 502 or anti-clockwise 504 by the application of time variable
rotation driver signals 506 and 508, respectively, as shown in FIG. 5B. The time
variable rotation driver signals 506 and 508 begin at zero magnitude and have no
effect uniil mid-way through the vertical scan of the CRT. At this time, the time
variable rotation driver signals 506 and 508 increase in magnitude smoothly untit the
end of scan or the bottom of the raster is reached. In this manner signal 506 will rotate
the bottom half of raster 302 clockwise when applied to the CRT rotation coil.
Likewise, signal 508 will rotate the bottom half of raster 302 anti-clockwise when
applied to the CRT rotation coil 310. Similarly, FIGS. 6A and 6B discloses a method
for rotating the top half of the raster 302 either anti-clockwise 602 or clockwise 604
by the synchronous application of the time variable rotation driver signals 606 and
608, respectively. The time variable rotation driver signals 606 and 608 are at
maximum magnitude at the start of the raster scan and smoothly change to zero at the

midpoint of the raster. In this manner the rotation driver signal 606 when applied to



rotated either clockw se 502 or anti-clockw se 504 by the application of
time variable rotati o\rc driver signals 506 and 508, respectively, as shown

in FIG 5B [ ariable rotation driver sidnals 506 _and 508 begin at
zer o nmagni E‘Yfgg&é‘m@%ve no effect until md-way through tpﬁg/wp?ﬁ’éﬁﬁfsgscan
of the CRT. At this time, the time variable rotation driver signals 506
and 508 i ncileaCBTimtatiaynod tetes thedoi hglf ofitdster 80 cloddndise ind catatior drives bot t om

of the raster_ i ache n .t hi n signal 506 will rotat bott om
el 1ot 1 as ceeb R D el A S R e et Red B R
Li kew se, sikghRgbn 66883y ll rotate the bottom half of raster 302

anti-clockwi se when applied to the CRT rotation coil 310. Simlarly, FIGS
6A and 6B di scl 09855a74enhdb digcedeses aterbiigyeutibzadap Uh8| Patefit 1,826, dsmay 302

ei ther anti-g¢l i r. cl.ockw s 4 b he synchr onops, application
of the ti ma&Q%%% %Forrgfai% t?lgr?elﬁtgf %ﬁleg%?g‘ﬂéﬁs@é%e@w&)fﬂ %g{m?cgygbg@g ively.
The tinme vadireltich 70 @tad Qeckdise/difectiblTeb by GROpPIEaRRD RS tiRle vaRBNE UM
magni tude at the start of the raster scan and Snoothly change to zero at

the i dpoi hetaben drgersigelsr’06jard /A8 srepnagheely tdsshown in FiG. . Vhe timegnal 606

ot at oot he P iRn ot bERR B 0 20 B G e petfo e Pl e rg)

608 r ot at es at laxingyn halshitafe 4t alsd Bidp30R ofild CRT eadoM s, Whedls applthed to the
CRT rotation coil 310, FIGS. 7A and 7B discloses a technique utilized in

U.S. Pat ent 728eypdrvas siggy! 700 whenppplisd do the Gt mtelianeoibiomies thef the CRT
raster 302 ei: . J A KM ireet ] r l.apckw se

di rection 7%}213%?1{1? gf%%gfﬁza?lﬁgﬁ%gw(ﬁgt |Jr¥le(ﬁ%/‘)§?|&§%%g70%rr8%gf%i tg% driver

si gnal s 706nadstciBof mespded antbtlpckwise shenappliedib Gc CRT roteiohicol. vari abl e
rotation driver signals_ 706 and 708 begin and end at zero magnitude and are
at maxi mum magni t‘\}g’é?“%}i thFﬁ‘goYﬁ @??SPR?‘})’@F%PHQOW apd apnavatyges Are Wisflpn s way

the rotati @&Q%inggstaﬁ&maistgﬂﬁnw\g%eéﬁ@fh%@nﬁ&ai &Rﬂl@%ﬁ%ﬁfog%ﬁ&k' .

rotates the mdsection of raster ockw se and r ot river signal
708 r ot at eslinheurvaiugsdetortom dfthe dsagerorG0inaby linchastkasi does Weanvapiohi ed t o

the CRT rotation.coil, Al though.the abqve descri bed t hodol ogi es . and
appar at ysesiﬁ?(ga&g%f’&lim ﬁnﬁenqbo&rq?'%lcquﬁge ﬁ%ﬁ“&%@ﬁéﬁm&ﬁ %‘{T%Y’HP%ﬁ%S(%%Ul nt in
convent i onahtiRE atiagpliays, tuBO RetbR fofbke inl d NBeCHBEMAY Yy Redl sl@rki@pp of the
image on a line by Iine basis as does the invention. ~Accordingly, the

i nventi on WXResyR e visreacsysseyWE knewio tosaskiiletbi thy artenAdthereh uti i zes a
cathode raygldiife i b & f Rleviih 4yt Y 0R1HSR Y 13V GL M ertdG LafBe TOT
used in any raster based video display system.
In one embodiment of the invention as shown in Fig. 8, a CRT 800 includes a
Deflection Yoke 802 incorporating a vertical deflection coil 801 a horizontal
deflection coil 804 and a closely coupled Line Twister Coil 806 that is used to
compensate for the raster rotational distortion of the horizontal scan line 102
primarily caused by the effects of the magnetic flux ®yger generated by the vertical
deflection coil 801. In the described embodiment, the LTC 806 incorporated directly
with the horizontal deflection coil 804, or otherwise closely coupled thereto thereby
taking the form of a self powered twister coil 806. By being placed on or in
proximate location to the horizontal deflection coil 804, the self powered twister coil
806 receives the requisite power to provide the twister magnetic flux by the magnetic
coupling with the horizontal deflection ¢oil flux.
In described embodiment, the twister coil 806 is arranged to provide a counter

flux field to the linear vertical flux field produced by the vertical deflection coit 804
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exanple, a television systemwell known to those skil I ed in the arts.
Al t hough described in terrrﬁ of a television system shoul d be noted
S

that the i RVgHEJRPKEN be ed in any raster based VI %St em

I n one errbod‘?rrer#t 172? the invention as shown in Fig. 8, a &gﬁ@%@xmicr%des a
Defl ecti on Yoke 802 incorporating a vertical deflection coil 801 a

hori zont al uvd@'tieret@mﬁuce:@)stﬁpmmr@rﬁffeat cTlais epynterdbvs fed.pfearethip 88 @r  Coi | 806

nori zont al - Stse: TEARRE0BR Corr b 2T S 9 B BPpalbel Gl 0%

flux 'vERT ﬂﬁ%ﬁhﬁie&df Witerd the rafaﬁrtsbaﬁl in tl@kelfeﬁashgﬁtrmfe@hbn Bﬁ)d.a sdad’mntihe descri bed
enbodi nment e LTC 806 incorporated directl with the horizontal

def | ecti on e@RPOIBOUD oK opperdemokEitY, igsePy ‘coépzl) &gt ubsteatiyl Wéﬁ%‘ﬁ? t aki ng

the f f t I
prgm ?r;tmeol %%%@?Aoc{r? I—'«Bg%ff netﬂ %é(r&:te;rgg asﬁﬂéﬂﬁﬁglﬁtt?%\#(@%cﬁg%gﬁcﬁﬁg %I f power ed
twi ster coi hbs(809). I’E&ﬁtdiﬁ@y,td‘lﬁhlbé@tw iShister Mmﬁo@emcé@hdend e, )W ster

magneti c fl ux bythenanetlc coupling with the zont efl ection coil
flux. In de%%?‘i’lﬂ%wé%ﬁﬂil?ﬁéﬂ’{‘ mgﬁ@mpmﬂttefﬂ@d*emcs Hlegtion &ﬁ to provide

a counter f r ve duced t he
verti cal deﬁawfl |H(3)fr?1 02%%9 %@goﬁéfgﬁa\)@%‘b / %}gg %&%@%803 lﬁefg%StSObyl n order
t o produce forsitappdtint jaster fhsf é)gye,shﬁhmnd?mgld@eﬂnpdum;culfar,elutingrtbébﬂrted to as a
tw ster magnetic flux, TWST (sho first co nent <1 LR
e o oRg Eor S doemobae P bR il e b etk EShgS R Aot et | on
and a Secon@hﬂ@ﬁ{m@&ﬁﬁ%oﬁbn&ﬁ dg@&%bin%s Rethakd fidhttd 18 codffdbnent ® Qr@tobut

substantially the same nitu FV when the raster scans in the right to
| eft direct foom the re@ultanatﬁs(e(f BRK YD e kbgf(r(eba_llﬂlemfor%w@dﬁmm‘gﬁrycalé?@% of t he

tormonent | oRoRRERGRRgrehschm? adutariy R Arde Moty Al lF BRI R

conponent (ﬁ‘éﬁﬁEdenﬁi@s@s mltgéﬂievtaﬁeld%&mﬁpm@wmmﬂaxﬁﬁ@ tRe bbt@ved e a
resultant raster flux <l >ns,ershown in Fig. In particular, during the

left to ri Wﬁtagaawleméndﬁﬁ@pfeﬁmﬁbﬁlﬁtmwwmwwwh tSP?éHeft to

right conp G&kiones with
the right ?Igﬁ\%g’ ﬁBE:{onpo X‘%@%@ 1%%? a%ﬁ%{ﬁce’[ﬂrﬁg%aﬁ Tant raslyer flux
D,,,,. In @eaeesadndtaﬁér@fngmto Wﬂudcﬁnﬁdmenw@cﬁwﬁalrhéneﬁjrd, thowesniteni foad | y

i ncreases, the counter flux fiel e., thet etlcflux (DTW ST)
provi ded byreme}secge%nf.maﬁ%hpw&éma% sty Wﬁg B ng the .

fﬁzelr ;fefl It Bﬁr%ylgﬁfkgbiisg@be@hw heveakand: i‘srsﬁsstal{uans;tﬁ%lo@@&husﬁamwusmaﬂs during

In the described embodiment, the Line Twister Coil 806 is typically a low
inductance coil (on the order of approximately 500 micro-henries) formed of a few
turns (approximately in the range of 30 turns, for example, is typical). This
configuration is substantially smaller than the larger rotation coil 805 that typically
has a few hundreds of turns and a large inductance of 10 milli-henries or more. In
this way, the inventive Line Twister Coil can be driven by a high frequency signal
(see Fig. 11) in order to provide the desired dynamic compensation on a line by line
basis.

Figs. 12 and 13 illustrate a twister power circuit 900 for implementation of the
twister coil 806 in the form of a self powered twister coil 902 wherein the self
powered twister coil 902 is magnetically coupled directly with the horizonta}
deflection coil, or otherwise closely coupled thereto. In the case of the self powered

twister coil 902, power to drive the twister coil 902 is derived primarily from the
horizontal deflection coil 802 by juxtaposing some turns of the twister coil 902 in
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During the return right to left scan, the tw ster magnetic flux TWST
conpletely reverses and-adds to right to |l eft conponent (') VERT, RL

Therefore, \I\/B%ﬁﬁ@%s%a t flux remains constant fdr each lﬂﬁ}'ﬁ%@”}@‘%‘eﬂds

increnentally a he“end of each line providing a "steppe
scan t hat ispﬁgbstantjall free of rotational distaortions. In the described

embodi ment , ¢ poyEnicsiie horgantalgigglestion Gppi 8041 10y this Wayy mpgegictBi¥ce coi |
th des; ' L o= ' f
(oppr oxi nat oliiRiacERRLBTBSIckn BESnBl IR (R BRI B BoftioRtal difeol 1°

confi gur at i oroil 803 albbtha mimabf the swhkdreniltdoa pravid thangesssarpBENIFalonpdhd 805

that typicall. has a few hundreds of turns and a |arge inductance of 10
mlli-henri eil}r/xgsrot%ot;aél_sl'qrwer 3%¢8PWay, the inventive Line Twister Coil can be

driven by a high ff gRURRGHeS %&B@hirrﬁén%,eﬁ%d:rz@n‘allab]}&&géég}tg&&go;ts QuifQ¥tee the

desired dynam c conpensation on a [1ne by Iine 12 and 13
i Ilustrate achaugstler amoweof cirrand ist tHeG@idiarcoil ¥p2.ehrethe alesaibedfenttodimendi st er

coil 806 in the form of sel ower ed .t wi er coil 902 erein the_self
pover 60t s FEH B cBB9 T asr RO PRI (& BISPGHe 4 BEog RISt CEHEN Tuse
horizontal  detlseqt iAol ,u_sﬁag éa%w};’?ﬁ}éfﬁ&i FORUR NorAHAL Egﬂéd?rzoh%ﬁ;sohn t he

case of the self powered wi ster coil 902, power to drive the tw ster coil
902 is deri védie porizmtilllsakbgafint theougiothe teisteaboitlafth act iremsfounér i8dRcinga

i t i t f the tw st .coil 902 i WO 2004/ 017289 \ ('
b R o008 oy 8 Eas iR B omlelchit) Tletfyistfromer Pt S0 HSPFaeH G 28 1 802,
In this way, dpRahieiliEcdntiélablé ilhades aRfhinPbosehetBRwidier sRDoOEt da bki el d

generated by the horizontal deflection coil 802 and the turns of the

tw ster coil cogmlisdaiibdbe eerdrolieblessurent Far 984 olnghistaerangement, gfe tavister

t ransf or ner ; - i bed di . || abl ent
pach 904 canthc gt o850 obnErfE R BB M honRp T AL bRl PR B oT

902. In the deseibiec: esbool aentll adopfidas bletiydrddsad confrdleddirdetion flows from

right to left and then a second twister current 1tsQ flows left to right.

By using powdRvefernswdhe yeks threorérelofesicybPIQutilizes cugppt depringdiofss

hori zont al 'Eﬂ“tﬁ%gﬁ %o LM ﬂi?:&:ﬁ%n%%éj‘tﬁ&‘é§ tﬁﬂhﬂle%ﬁ}én 18 ol G ELHSTESS

i nducing a voltagé across the twster col IS the tw ster power circuit 900

i s sel f - powes@d ravedses dy rrapocealkd ywitcnng elchmbiseSWh tlirhagh 8Wal amangest] imfucbur r ent
..controlled with the controllable current

path 604, 1 n S Reptp SG S SRES TGt dros 0 seerE BisteB 0 Trnes
pul l'ing power out raf, 4 Bsdieies & 980l afddaaddi 8niteQhlef Wikre an amplifier is
used to supply line rotation cuxreﬁt of either polarity during the line time.

Although only a few embodiments of the present invention have been
described, it should be understood that the present invention may be embodied in
many other specific forms without departing from the spirit or the scope of the present
invention. The present examples are to be considered as illustrative and not
restrictive, and the invention 1s not to be limited to the details given herein, but may
be modified within the scope of the appended claims along with their full scope of
equivalents.

While this invention has been described in terms of a preferred embodiment,
there are alterations, permutations, and equivalents that fall within the scope of this
invention. It should also be noted that there are many alternative ways of

implementing both the process and apparatus of the present invention. It is therefore

intended that the invention be interpreted as including all such alterations,
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run the twister coil 902 as well as optional electronics to control
correction waveforns in the yoke. Accordingly, the cigcuit 900 utilizes
current st i iafles Dl ‘through D4 to rectify the cur he .
controlIabﬁgééﬂgggﬁ$gpath as the direction of scan reverggghﬁ%&P&¥§8hse to
switching el enents SW through SW arranged in such way as to provide
Che first tRPGTEAIGS HEAINIEIeNtsRS fall wathitn e Swe shiit £U5 S0BE 06 QrRtet 1 se.
FIG 14 disg¢lRggsya second enbodi ment of the invention where an anplifier
is used to supply Iine rotation current of either polarity during the line
time. Although only a few enbodi ments of the present invention have been
described, it should be understood that the present invention may be
enbodied in many other specific forns without departing fromthe spirit or
the scope of the present invention. The present exanples are to be
considered as illustrative and not restrictive, and the invention is not
to be limted to the details given herein, but nay be nodified wthin the
scope of the appended clainms along with their full scope of equivalents.
While this invention has been described in terns of a preferred enbodi nent,
there are alterations, pernutations, and equivalents that fall within the
scope of this invention. It should also be noted that there are nmany
alternative ways of inplenenting both the process and apparatus of the
present invention. It is therefore intended that the invention be
interpreted as including all such alterations, 12 WO 2004/017289

PCT/ US2003/ 018855 pernutati ons, and equivalents as fall within the true
spirit and scope of the present invention. 13 WD 2004/017289

PCT/ US2003/ 018855 IN THE CLAIM5S 1. A method of dynamically correcting, on
aline by line basis, rotational distortion of a raster scan in a cathode
ray tube, conprising: during a left to right scan, generating a first
correction magnetic flux conponent having a first nmagnitude and a first
polarity; adding the first correction magnetic flux to a first vertical
deflection nmagnetic flux component in real tine;
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during a next right to left scan, generating a second correction magnetic

flux conponent having a .second magni tude and a second polarity; and
generati ng resul t\vertical deflection magnetilc flux hy adding the
second cor r‘g(atzﬁ%dﬁl%?%gneti c flux to a second vertical deflé%ﬂ(‘bﬁ?mf?&é%t“i c
flux conponent in real tine. , 2. Anethod as recited in claim1, wherein

the first correctNFHERGAIME nagnitude and the second correction magnetic
flux magni tude ar,e approxi,nat el equal to each other. 3. et

Feci ted i ol ai mis, aRerEl dYprRHR oS RRE et By oo RuFE Mg
degrees out d@fioribasea taseMséNEnSQetIde PB} @bk Ibmpfising: met hod as recited in
claim1, wherein the resultant magnetic flux iS a substantially free of

rotational distortiongurigg apetia sg@Lrecited in claim1, wherein the

Ceparate the lines. o CnRnbAnTEESARDR o Do bR STV,

by line basipgagniti@ &id DRt pelhsfyprtion of a raster scan in a cathode ray
t ube having a defl ectian, yoke containing a vertical deflection coil, and

a horizontal deflecti ¢Adiasithe firssarrrstion magpeticsiitigto afirshiatiss! dsBrPsti®oupl ed
to the y“%ﬁgﬁé‘f"@ﬁ {;&m%n%ﬁ ﬁln%altﬂﬁé-i ng a left to right scan, a first
n

) t ; ! ; :
correction nmagnetic ux’ conponent hdving a first nagnitude and a first
pol arity, during a nexfrihgghextighted fefiseam, 14 WO 2004/ 017289
PCT/ US2003/ 018855 a second correcﬁ&i on nagnet i c,fhux congl%{legt .having a
second magni tude and &CBEREHR FEPRY FORCCIRASRAEPRI G SoMPRIHt JR-TEE Ral

defl ection @?&B@%é@dth&@‘?d asseg&ga/i')agggﬂm@ddi ng the second correction

magnetic flux to a second vertica ection magnetic flux conponent in
real tine. 7. An appargaherstigsa rasektans deiticalcdediecti) magestiei fluxt headdmigsther coi |

5 meoneticel L FLRies, ol lor son l Gel P 9 ERb il o PP i
component in real time. ,

2, A method as recited in claim 1, wherein the first correction magnetic
magnitude and the second correction magnetic flux magnitude are approximately
equal to each other.

3. A method as recited in claim 1, wherein the first polarity is
approximately 180 degrees out of phase from the second polarity.

4. A method as recited in claim 1, wherein the resultant magnetic flux is

a substantially free of rotational distortions.

3. A method as recited in claim 1, wherein the resultant magnetic flux is
adjusted during the line time to uniformly separate the lines.

6. An apparatus for dynamically correcting, on a line by line basis,
rotational distortion of a raster scan in a cathode ray tube having a deflection yoke,
containing a vertical deflection coil, and a horizontal deflection coil, further
comprising:

a twister coil coupled to the yoke arranged fo provide,

during a left to right scan,
a first correction magnetic flux component having a first magnitude
and a first polarity,

during a next right to left scan,
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powered by the horizontal deflection coil by way of the magnetic |inkage.
9. An apparatus as recited in claim®6, wherein the resujtant nagnetic fl ux
is a substa@ iﬁbif%ﬁgrgee of rotational distortions. 10. An appar.at us as
recited in claimb, wherein the resultant magnetic flux iP$TdGU808F uring
the line time to uniformy separate the lines. 11. A rotational_ distortion
correction circuit arraif§eed egrechpr eegneticoiug qommement viad veond a raster

scan di spl ayﬁg%?f&dg afi®d Q&ggd 'i’g%f% gﬁlte\gﬁ%g{g}esﬁﬁﬂﬁ \elical @&fegﬁ&%ggg%e@? éfglx

defl ection yo conprisin er col'l "arrange

during a | efis ptaviddddiytaddimnthe sedond sbrr&dioh @gdghet flagRed éohd Wetiegmponent
having a first, nagnitude and a first polarity, during a next right to left
sean, a sec ey BagncHA g gREpPRe iy seakB®Bonent havi ng a second

magni tude and a second; pol Akt MIERELBIA R @KL HRdlebliset | on

magnetic flux 1is provided by 0 cdrrection magnetic flux to
a-second vermageticaljdinkedteo dr hvaigmehi deflebiion @dirponent in real tinme; and a
current anplifier cou GOi rranged to prqvide a

péted tﬁgﬁthelinetvﬁst,er e
control | ed current to the | _@Pii’%‘@? %‘“_rrel%’_(tﬁdl n cypm eF%g'te tyasiereetliad in
cl ai m 11, Wkl e hbRorill RARE UG oy BARE LAk AUB! ed 1O Lhe

hori zont al efl ecti'on coil. 13. A circui clte claiFm 12, wherein
the line twister coil 9.s aAsepfargones editdd ineldmi G vdrerdoile rssulieat t he power

used to drive the line tw.ster. cojl is derived substantially all fromthe
pur posel y mafa?\%’teﬁﬁgflﬂf ac%_ﬁ’ﬁfaé‘ha]??’ohf:ez%ﬁf’ﬁ‘l Ionﬂéfslt‘é'g’f)?%n coil. 15 GENSP009. W'
14. Acircuit as recitigd | NAghgbMtkSas NMBRIEINRIARS, WRRSE iakiiahnduced
voltage across the line twist coil is rectified by diodes and | oaded by a

cont rol | abl éneanetie Aux Feadivstes dyingrthe ling Yimadg usifornty seppsaib therlipesl ux produced
oy e Lime tutst cotl. 19, b YblyR RIS b L
time to produttiosellistoctibhad a raster scan displayed on a cathode ray tube (CRT) coupled
thereto having a deflection yoke, comprising:
a line twister coil arranged to provide
during a left to right scan,
a first correction magnetic flux component having a first magnitude
and a first polarity,
during a next right to left scan,
a second correction magnetic flux component having a second
magnitude and a second polarity, wherein a resultant vertical deflection magnetic flux
is provided by adding the second correction magnetic flux to a second vertical
deflection magnetic flux component in real time; and
a current amplifier coupled to the line twister coil arranged to provide
a controlled current to the line twister coil.
12. A circuit as recited in claim 11, wherein the line twister coil is
magnetically coupled to the horizontal deflection coil.
13. A circuit as recited in claim 12, wherein the line twister coil is
a self powered line twister coil since the power used to drive the line twister coil is
derived substantially all from the purposely magnetically coupled horizontal

deflection coil.
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uniformy separates the raster lines. 16. A nethod of dynami cally
scorrecting, on_a line byiline basis, rotational disfortion of a raster
scan in a cat HeBSPRYO-MBe, conprising: generating a first correction
magnetic flux conponent; adding the first correction magnetic flux to a
first vertical deflection magnetic flux conponent in real tine;, generating
a second correction magn&ti c PIGSEUEGRpRsHehin claim 13,gdreeiathamagnetiedlyl t ant
vertical defl I | Coof 4 ; I t eco cofrecti.on magnetic
T fo a seoamn R A G e i ko S IP e e B S0 BRL RS el e

wherei n the rexsulibHaltle vagesdtpath ol dyxaiialy adiostBe tdsalting ffuxgRodiced bPHRLTIRNA
di stortions. l[gv A {IEt hod as recited in claim 16, wherein the first
correction magAdePt flux and the second correction magnetic flux each has,

respectively, a first cofrechi LE: I nd .a secand
correction nmagnetic fl uxpjﬁagn%t%gﬁt%%gbt%%glrnga%g{pigm lgﬁ‘@e%"gﬂﬁw% each
other. 18. A rarigotindbe Heeiwisticdinis abisted Horingtherlicninh®® frbdisde 2GRN @EL | ON
magneti c fl ux dnzo?ngﬂjed duEi 39 a %}i E'St scan and wherein the second
correction maghar Bl FPaH SN Sea iBh i ng a second scan wherein the first
polarity is approximately 180 degrees out of phase fromthe second
polarity. 19. A nethod as recited in claim 16, wherein the resultant

magnetic flux is adjustetf durAngethod pidynainielly comadting, ohy line parme datihe

lines. 16 CE tw.ster coil arran to correct, on a line
by |ine basi sl,}@r%g? g%li\é?é%%ﬁ%%aiog\tagg\%t%ﬁﬁarb\‘n %Gﬁt%gﬁ)gg@gncqmprgl%t hode ray tube
having a deflection yokegenaratinglfirst@lor@ed dreehdfic ¥Rkl oondRde; hori zont al

defl ection coil, conprising: a first correction magnetic flux component

generator unit for genetddfigfge frsticpaectionmassetio fukdgadrityefticabdeflentimment

that is added rhnatié 002 boMBbhdrt 2l reafiff,beCtion magnetic flux conponent in
real tinme; and a second cofrection nmagnetic flux conponent generator unit

for generating a secondeoertieghisesondmgnedtion rhighetic SRR@BSMbnéMAnd S added
to a second vertical deflect.ion naﬂneti c.fMJx conmponent in real tine

thereby generating a reSUFEHAR 2VePPdleriar ¢dloction meggetia e by eddmate is a
subst anti al | y s¢dogé cofrest@dnaib @ik flux to a second vertical deflection magnetic flux

component in real time wherein the resultant magnetic flux is a substantially free of

rotational distortions.

17. A method as recited in claim 16, wherein the first correction
magnetic flux and the second correction magnetic flux each has, respectively, a first

correction magnetic magnitude and a second correction magnetic flux magnitude that

are approximately equal to each other.

18. A method as recited in claim 16, wherein the first correction
magnetic flux is added during a first scan and wherein the second correction magnetic

flux is added during a second scan wherein the first polarity is approximately 180
degrees out of phase from the second polarity.

19, A method as recited in claim 16, wherein the resultant

magnetic flux is adjusted during a line time to uniformly separate the lines.
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distortions. 21. A twi stir coil as recited in claim20, wherein the first

.correction mg{}%ﬂsﬁ) %%\and the second correction rfagnetic flux each has,
respectively, 9 cOrrecti on nmagneti c nmagni tude and a second correction

magnetic flux magnitude that are approxi mately equal to each other. 22. A
tw ster coil as recited ?6 clgicm.%o, erein the first correction magnetic
flux is added during a fFrst Scfstghfiel gpthtorgearese o8 rdinedyrlinedizsion

magneti c fl ux sosatpadedsidHidner & ‘ Lo, e fr st larity is
approxi matel y 18Q degrees out oﬁ%ﬁégé&gir?%g%h%{%gagg@& bn&aa‘??f‘[e@g‘)%?k%
twister coil a¥rhealide@ertion collaind Digyrizehat déflectibe cbiSddhipaiing: magneti ¢ fl ux
is adjusted during a li ng ﬁ_g’tge tg. uni for{ﬂﬁ separate the lines. 24.

Conput er program product fits QY FEPT CaAERg e Ok sempaRent genegator wnikfasy | i ne
basi s, rotati ogemkrating adirst @hredfiorBme r ' i r ke,

conpri sing: copput ergcode for gener%ﬁtlﬁé}uz&??l g&%&?@é??@%ﬁ@éﬁﬁ%{ﬁeglﬂ ux
conponent ; corfgglﬁéﬁlorb@é@qﬁﬂﬂmﬂmnﬂﬁénwai $itnegand ecti on magnetic flux to a
first wvertical deflectipp, onent in real time; conputer

ic fl
code for generating a secoﬁ%‘%%@%&@ppgﬁéﬁ%@%ﬂw8oqpoBpnt SPERIpHRit for 7

CENSPO09. VIO gopliig seatel doneoientialoliodlud coRphéiha: 1O4ddeid) adelihgot i on
magnetic fl ux %%ﬂglfﬂ% the second correction magnetic ux to a Ssecond
vertical defl &CtTEnYehRgABorasneliqfiue enmppnnent iniealrta¢ theraby gehemshgat he

resul tant magnekilg ' g free of rotational distortions;
and conputer r eadaﬁt{t&ﬁn%%iﬁggne%t%?qﬁg%rg %l%gh{( ﬁhea ¢ E:So"’rﬁ%ﬁtgtgpnﬁz@d%?e olgtgRplut er
program produdtisteionscited in claim 24, wherein the first correction
magnetic flux and the second correction nmagnetic flux each has,
respectively, a first correction magneti c nmagni tude and a second correction

magnetic flux magnitudeit hat A akRtcRRHHI Qéqe‘é?c&?%ciﬁ%%, ‘:’E’I’%r?lﬁgﬁle ﬁ}éger. 26.

Conput er program product as recited in claim erei’n ul t ant
magnetic fl ux CPEeduBrEEtia dluk ayd ghe sepend ¢areection mmighatoflyx sRhasgt e t he
lines. respectively, a first correction magnetic magnitude and a second correction magnetic

flux magnitude that are approximately equal to each other.

22. A twister coil as recited in claim 20, wherein the first
correction magnetic flux is added during a first scan and wherein the second
correction magnetic flux is added during a second scan wherein the first polarity is

approximately 180 degrees out of phase from the second polarity.

23, A twister coil as recited in claim 20, wherein the resultant

magnetic flux is adjusted during a line time to uniformly separate the lines.

24, Computer program product for dynamically correcting, on a
line by line basis, rotational distortion of a raster scan in a cathode ray tube
comprising:

computer code for generating a first correction magnetic flux
component;

computer code for adding the first correction magnetic flux to a first

vertical deflection magnetic flux component in real time;

computer code for generating a second correction magnetic flux
component;
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27. Conputer program product as recited in claim24, wherein the first
.correction magnetic flux(is added during a first scap'and wherein the
second correéEENSP@ﬁﬁﬁﬁﬁlc flux is added during a second scan wherein the
first polarity is approximtely 180 degrees out of phase fromthe second
polarity. 18 GENSP009.w~~ 7 ABSTRACT OF THE DI SCLOSURE METHOD AND
APPARATUS FOR PROVI DI NG ‘Ampwkganpds RoBATIaipg 2 f%E‘It@QIVENFFa@EﬂACT@WH@BEtPAY

TUBE RASTER AR R0anatigonsnl et 80 404 sk Sehich 1 Rest | o0 o

raster |ines |n Sin ion’s I'ni ng

t he magnetic fmagﬁegeﬂekabmgonm hhreal ik &ticldin f.HeViﬂeﬁﬂﬁht magtdtm(f&aﬁé. aand a
vertical deflection,coi| scan li.nes can be uniformy spaced and
separ at ed nearSF-‘?Stﬁ‘éimt“B{efFere Oéﬁ%féﬁ'c’%@éﬁﬁlﬂ@ﬂ y2dthe magnetic flux generated

with the twster coil dp%@rPuk&rQéHaertxﬁQd Qﬁ'fBQsthn%%% Joﬁ{ litdr Qo fid, 9Nt

direction then reverse polarity and read) ust Pe T 6t UT Ni ng from
right to left. It is this controlled tw ster flux that conbi nes vmth t he

| i near vertical deflectig fI(Lngto straighten and th frgﬁ E %|Ine
to produce an aligned r er @paptegprfgrmnproduct as recite 1nca1 2 erein the

first correction magnetic flux and the second correction magnetic flux each has,
respectively, a first correction magnetic magnitude and a second correction magnetic

flux magnitude that are approximately equal to each other.

26. Computer program product as recited in claim 25, wherein the

resultant magnetic flux is adjusted during a line time to uniformly separate the lines.

27. Computer program product as recited in claim 24, wherein the
first correction magnetic flux is added during a first scan and wherein the second
correction magnetic flux is added during a second scan wherein the first polarity is

approximately 180 degrees out of phase from the second polarity.
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