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Coordinate locations means the discrete physical locations on the face of the
cathode ray tube, or a physical area on the CRT screen.

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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CRT. Of these coils the major power consumer is the horizontal coil because it is
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 a 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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Internal to raster means any part or section of a CRT raster as defined by its

location on the raster.

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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a pattern that appears on the cathode ray
Video image means the displayed image that appears on the cathode ray tube
screen that is produced in response to a video signal.
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



tube raster as a result of the video signal generated by the pattern
generator. Video signal neans the electronic signal that is input to the

el ectron guns of the cat hoé!e ray tube. C. DESCRI PTI ON{OF RELATED ART

Al most al | WOSLWWIIER t oday rely on a device known as the PERVBOBMNERFS t ube,
or CRT, to display their images. In order to display an image on the entire
screen, el aetizamilGeigicedstided to Afhcke thdlecalVinusiag ragntet the ldedd teetidel coils (a
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(producing vertical ringing at the beginning of the lines).
However a vastly simpler solution presents itself, when this downward tiliing
of each line is characterized as simple scan line rotational distortion.
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.
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FIG.1 shows a conventional raster 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,



LTC when a raster scan is going in the left to right direction. Wen the
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vertical defbsdpictsl mdEIG. 6K G 3 is a schematic illustration of a raster

di spl ayed upon a ode ray . tube (CRT), the CRT ratation coil, and
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representation of vertic rat ghals applied to the rotation coil. FIG
5A schematical |y FIG.U3 isd gsphiba represtetativo of ndgpesidane Variabde mtasiotldeivebot t om
half of a CRT raster...FIG 5B is raphi cal, representati a pi cal
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i ndependent | Yo @b@inerichgpbot tom of the CRT raster. FIG 6A schematically
illTustrates the manner in which the present invention can be used to

i ndependent | y r ot Bi(s & hecheopiinally tllvsiraiesCR nreaapeen, wigchegesshpmyagon
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schematically illustrates the manner in which the present invention can be

used to indefehdemtwistCoilate the center of a CRT raster. FIG 7Bis a
35 appl | ed synchr el 3 LB Rerb R o i ARRRE B 2" LV Oy =1 O
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manner in which tIQIeGr. plrze ?set?lg séh%\zégl?i% Ifgrnthe 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



can be configured to align a typically distorted CRT raster. FIG 9 is a
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contrary, it nt ended to cover alt ative i.fi.cati ons, and

equi val ent Sdg,ge X/ag‘é‘ arense S18RRE Sqrﬁgpgoa'}(fq tlhngl%ﬁregc‘g’ﬁl the invention
as defined B%ﬁptsﬁzg%u@&@ﬁ'aqm c]ﬂ;bfﬂamsTt}Padaﬁw EHEIL&B TRRSSY Goﬂj@a‘hﬂbé s sel ected
enbodi nents o e invention“directed at providing a method and apparatus
for dynam cahdoypaatepdivecily with threvartept deflestibh gsil, @@i@rms@wlwlytmplﬁért i cal
defl ection @_(I)H on a line by line basis. In one enbodinent, a Line Tw ster
Coil is used¥¥°dynanical ly conpensating for the magnetic flux generated by
the vertical deflGts aRciibd a Ohdtiel b am@s(ckrf?eoogavmghna@erzaog -dgplayedst er
type 7 WD 2004/017289 PCT/ US2003/ 018855 hode ray .tube. Accordingly,
magneti ¢ f| @R apereen éacgcﬁodwfﬂhpecﬁifrﬁ@()mmme@us @oft pomﬁlexw@rr@@tlﬂ@ 0§ SKHE | ef t
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di rection. I nes ® the vertical
defl ection fgbb&ﬂﬁeﬁ‘@s}ihb@ﬂ@ﬂ&%}! Qbé nﬁ@gémmiﬁ@@ ah{l nigsse Téati@fships cat be Li ne
Twi ster Coil produces a flux field conbined with the |inear . yertical flux

field resul fRgaguedasd gl@eggﬁ@azed by correction factor data to automate CRT video image
alignment. Such correction factor data can be derived as disclosed in U.S. Pat. No.
5,216,204 issued to James R. Webb, et al., entitled "Automatic Precision Video
Alignment System" that describes the use of a vision system to measure CRT
distortion characteristics and is specifically incorporated 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



line effect. In sone cases, the Line Twister Coil is a |ow inductance
rotaticon coil driven by a line frequency signal in orgder to provide the
desired dy 1 ensation on a line by line basis.In_addition, the
Li ne ijstg&yhﬁfwgﬁgﬁ be incorporated directly with the VelPPoaj018sss

defl ection coil, or otherw se closely coupled thereto. FIG 3 discloses a
cat hode r ayseaiies of GRIGRBGO0 fervilnigh therratational 3ozeadionghetgednta bas twescr een face

304 of the CRT 300...Numerous and conplex interrel ationships exis et ween
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specifically. i ncg&porat ed herein for all it discloses and teaches. Wen

di stortion #aHCRd BHeiBed (from for exanple, a vision systemor derived
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menory associ ate cé\lﬁu. 5 t’ﬁ%é%r?%%ﬁg C%ﬁg;ég%ﬁ“ga%)z%ﬁt%ﬁa%éﬂgﬁég%, et.) or
in the devi cemteretiodkovisduzahdwaiin Eig. BAyasatstat BO2 ahd4®d, irespettbrely @iy the
retrieval. This correction factor data is, then used by deyige cirguitry to
generate antP'3 %PIW%J)@M@W@W EO%%WB@ZQCW@%&H@P %) plegaed m

6. 014, 168 1 £l thapRy ino SRT LAARNRS1IATCE t bl knireSer een
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1996 by JanesitRiseiidindss agit dabs noteddsesd didtot et ihtethah ol tha(RIF atstes. Foor  Maki ng

Corrections_in g Mideg Monjtor" which ar cifically jincorporated.herein
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techni ques gatic ﬁ@tﬂéﬁ@ﬂ*rét@tioﬁ@@ér@nb%e’%ﬁd&é@omﬁ&iﬁé@ﬁi aliggheft of@ica i n the
characterization nmodul e 306 that can be nounted on CRT 300 or provided by

external ci¥&@rtry (not shown for sake of sinplicity). Typically,

rotational corregtjon. f I ransfterred to a gt erpreted by
noni t or board ci rg%hﬁﬁlrn §E§%§é§g§%g% h:ltotelh}l%f%? {hgﬁarafrﬁr%cg;?}%&(aggragp or each 8
WO 2004/ 01 7288n T dS 2003 {088 o bseedtedss @kedshe vyRTe 3Pthi@ouwhi ch the

rotational correction factor data has been . ) ] .
application of the required time variable correction signal to a CRT rotation coil,

=

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



generated. These rotation driver signals vary through one vertical scan
cycle as CRT raster 302.is generated resulting i?.-a rotation driver signal
that is a qr at. changes as the CRT raster i's scanned. This tinme
vari abl e r%?émf?%ﬂer signal generated by the nonitor 4 V%O%}/"r‘ﬁﬁ’try
308 in response to the rotational correction factor data is then

synchr onous ltye @Bl iotation ooihradmTs thettap halfi of vister 3ADclbdkowdign andl cathtion drister gn  CRT

raster 302. Acc jnaly,.the aster..302. can he statically rot d
cl ockw se O;lgﬂgﬁ@ﬂ%@?@t&%ﬁt@%%ﬁ@%@m ?ﬁ‘gﬁ) WISEAW %n?%é’ceértgt nd 404,
respecti vel yotdgbmeoit Bgy, rotation coil 310 by applying a non-tine variable

(DC) signals (i, and i2) illustrated in FIG 4B to the CRT rotation coil
310. This static FHBhdd and 7Baliscdeses atethhisme ulitddin b8, Patent 1,89 E¥fmbness as

it does not r [ rkion .intern 0 1h raster. .For. exanple, if
the top and agsgﬁiegir%ng% g)ar%{eage %’F’ Ot %&5 31}“;;8@%65 g?%‘%{ M &g a?tb"cg’r‘?gwéfﬁot her,
this stati cireidiothacdr & Madiwigndiadctien somog%rmx HetonCsTthéeGieNdribtik er nal
alignnent of the raster Accordi ggl&y FIGS. 5 fhrough 10 illustrate that

any trace ofotgligRiriygsismeals 796 and 08 agsnasvelyfasshewn in FEG.CHM Bhe tioeat ed as

necessary by, .t chr . ' [ of. the required timne variable

correction %F%%@Fa%%ah @%yglgfl glg ?Q?%@Pﬁgbﬁlﬁmgﬂlﬁﬁs@f%?ggn% *Wﬁr?ﬁeer in
whi ch the bet mexinah inaghitiader A St POHtOIMOERT k@ sesh, h HISkvagltRe kwi se 502
or anti-clockw, se 504 by the agqpl ication of time variable rotation driver

si gnal s 506 AECLGRYer Rk RG Waenappaigd éndwCR hirgteion ®Bl rowies e vari abl e

rotation drij j | E‘,@l@ i at jot have no
effect unti Pﬁ%@gﬁagg?%aﬁtre gg%atg e vgﬁ{?‘?g%{m@c%ﬁ%égg{@gméﬁg g?eﬁ? H'%jhi s tine,
the tinme varidsblien phimeter 802 alrti-vleckwisgmdien apflfedan thSORTirocat@aweili n

magni t ude snoot hly until the nd ,of scan or the bottomof the raster is
reached. In this HERHE thé’iagﬁ&‘f g@?@%b%} W“P&%OQ?}QB’QS G PG FRIIYAN r ast er

302 cl ockwi s& ¥R raiRibh e distibRCe i i gxga&weﬂﬁbr&flojc T V\?i%%lﬁg%{]"in%ﬁe cokgppal 508

will rotate the bottom half of raster 2 anti1-c S en applred to
t he CRT r ot bn¢ owrveiid diStoaionSifithe amage orFd B8 bknalrdistiB dbies tedsesntmnnet hod

for rotatin he. t hal f of the rasier, 30 I ther ti-clockw se 602 or
cl ockwi se 6 ﬁgorgylg?)ﬁéhesvﬁ%rﬁ}‘)&n% OéY)tST“' flgﬁgp%gﬁm&famgsncgfna[ Yidgo SEHTRERE ot ati on
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driver signals 606 and 608 are at__nmaxi mum magnitude at the start of the
raster scanSaPlsrfoistemisioncsvaisgeveld knewn tathophkilled in the arts. Although

described in terms of a television system, it should be noted that the invention can be
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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m dpoint of the raster. In this manner the rotation driver signal 606 when
applied to 9 WD 2004/ 017289, PCT/ US2003/ 018855 t he CRT(rot ation coil

rot at es thgmt)%{”n@l,zfg%gf raster 302 cl ockwi se and rot atl.onpgg%%oég?sggﬂ]e

608 rotates the top | f of raster 302 anti-clockw se when
CRT rotation coil 310. FIGS. 7A and 7B discloses a technique utilized in
U.S. Pat ent imsprdenio preiupag steppesidineeefipst dThis coutertfb irdd.qefrried 19fS #he CRT

raster 302 gj.ther in.. i-cC i.S€. QT i chockw _se
i recti on_708NEE gkl PR o DLRGIHE Rig. 3)1REL 10N ofBolaii  HARKMLSS
signal s 706mapitu@FV wBaPES kasielsyansds tidleWio righfdifsctidiBand heedontde  vari abl e

rotation driver signals 706 and 708 begin and end at zerq magnitude and are
at maxi mum PRIBRATEDUG AL OPPRSIEPAFSIt: (1-of Ciufe- ERY bredbatandallnthespgneni s way

oh ati : . - T . |
ot at s ¢ he o AT ShAES rla LA PR, 1 AREERTLL RRIZEY i gnal
708 1 ot at esalisi®, ; )i Aswedingln, @ich b sheetwiGOABdNEdmpinottk (bge antbeny, appl i ed to

the CRT rotation coj]. Although the above ci‘escri blcef?g{get,ho ol ogi es and
appar at usesCAPRNEE B p comesPRRYIPE £PTRENGIS ChtheoREIcaiediestion BHE Bwirdent i n

conventiona & Sk OR& @RI ec ii vy figtortign of the
i mge on a {I}ag‘\g&ggﬁﬁqﬁ@(%@gps as cYBIgéR%W?eA %j%éﬁ%onwoigcorﬁ%%?y, t he
i nventi on widrin amesuitaet dasciiivbéd, . i showarindigfl0a Iy pattioulsy, skreimgtthaleft tat i | | zes a

ool o, | o HEHGGRS KIS I FraieBIE S D BB GOTHORHE Capran <
Al though . desge iRededs cbRbBRertp 2otk Siasiahi et doifididhelabe, pobed

that the invention can b used T'n any raster based video display 'system
| n one enbofiirmghe resbltzmhesionflent®.on. dsgoteoalithdaefor, whilg theavertimalgetl i ncl udes a

Def |l ecti on Yoke 802.incorporating .a wertical deflection coj.l a

hor i sont i, MaSreBERRSERRE 850 {5 el e. B E Rl herBis o 1 806
that is usegrobiled BOMRSASE 18 thOfeveRe diRSH theRbRhiaaNahirl tht 0bsdrodt die t he
horizontal scan line 102 primarily caused by the effects, of the magnetic

flux ' VERT gerentslbdens) aphees of ratatanal distarden duimedse letgorighiscdhe descri bed
crbod: et ki G ARRRERIPETh o ASs el A a0 ot
the form of reacised dndpdietoaiitit vé RfiecongminknBD6y., By Thedcfige phacesiltent fork i n
remains constant for each line, but jumps incrementally at the end of each line
providing a “stepped flux” field scan that is substantially free of rotational distortions.
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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proxi mate |l ocation to the horizontal deflection coil 804, the self powered
tw ster coil 806 reCﬁigves the requisite power to provide the tw ster ‘

magnetic fl gnetic coupling with the Horizont 13 [ coi |
flux. In de‘gérzig%é(hp%r%bodi ment, the twister coil 806 is ar rada% g%ioﬁgﬁl:g%vi de

a counter flgé field to ti;he l.i near vertical flux field produced, by the
vertical def CESE PEFIBEY (o Behorizquialdedlogmneri A3, by maponreadigdEX i n or der

t d § i i p i . .
i St er  nagndTraRRAR GF BNEEE tne ARSI Shei ) B -t iR, 25 2
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and a second,. co onen% ORL of g&posite polarity (i.e., ORL = - OLR) but
subst ant i al | VREHe! ERSTorRgtasembl. Fv when the raster scans in the right to

left direction (i €pe &%&@%8@\%@%é&%ﬂa&e mﬁ‘f@ﬁb%h%ﬂcan%&%s@{o the

twi ster flux conponents ) conbl nes wi a correspondi ng
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ri ght conponent cDVERT, L t he second conponent ines with
the right to(thehorizamigl derdsage dveElRTough the twister noil hes nes trhasformerdisdering 4 ux

D,,,,. In gengral therefor {].e the vertical .field notonjcally
increases, tRe EoRE {hfelq’ﬁ("‘(te P@ﬁhh’ﬁﬁ” ’feé‘?r RO £t ée(fd %ﬁlg%qwcérﬁ (DTW ST)
provided by dpgdiidsiScdnitollile LENAT §R AMIREHT QrechlRNBMWIRENEG] J0N@nbhe
observed line substantially |evel and free of rotational distortion during

the left to epgrrlledsdth thpoeitredlableccurentipaih POghkn this arengersenty therdsterni st er

oot (- DoR RO SRk pEENE R Bt RorlAplal SBhedibe Glisodto

each line, buin fhempister 06il eOEM REN ¥s aptidiie clefrebrids t6aehtrdl digrecboVi di ng a
"stepped flux" fijeld scan that is_substanti al I&er_ee of rotational.

di st orti ons. WaNcloHes wdbe ¥olse P errbagive e ciewe 990G walizaicurent seringghgics s
i [ 1 i . il j :
typically a mv\%uglruﬁg gﬁ:)t? @gc?lg'}g %e cuﬁi%ﬂt &ﬂﬁe %Iﬂl%ﬁlaﬁ)lfe c?liﬂ/@#%tﬁ% ﬁleydlﬁsg{??n %fO

m cro- henri es) turns (approxi nate e range o
turns, for ezampbersdssn toppimsalk) swiktiisg ckorhis@W athrongh SWalbstretiiablch a

AL R T R e TR NT T A,

FIG. 14 discloses a second embodiment of the invention where 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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this way, the inventive Line Twister Coil can be driven by a high frequency
signal’ (see Fig. 11) in order to provide the desired Qynanic conpensati on

on a line Qy?b&ﬂﬁuﬂggsis. Ftgs. 12 and 13 illustrate a«lm%g%ﬁ%zﬁgﬁﬁ%ai
[ a

circuit 900 for i1nplenentation of the tw ster coil 806
self powered twi ster cojl 90 mhereﬁn,ﬁhe self powered twister coil 902 is
magnet i cal | PEEBUATE: Mdreatvalrni as2k méthibihe Juasemit 2pd fope G i Bt or

ot herw se chgsshy,coupled thereto. In the case of the self powered tw ster
coil 902, power to drive the twister coil 902 is derived primarily fromthe
hori zontal deflection coil 802 by juxtaposing some turns of the tw ster

coil 902 in 11 WO 2004/017289 \ ('' PCT/US2003/018855 <close proximty to
the horizontal deflection coil 802. In this way, magnetic flux |inkages
and phase between the magnetic field generated by the horizontal deflection
coil 802 and the turns of the twister coil 902 provide the necessary EMF
along the lines of a transfornmer assenbly. In the described enbodi nent, a
controll able current path 904 can be used to change the anount of current
inthe twster coil 902. In the described enbodinment, a first tw ster
current I " flows fromright to left and then a second tw ster current
ItsQ flows left to right. By using power derived fromthe horizontal

defl ection coil 804 (the horizontal |eakage flux through the tw ster coi
acts as a transformer inducing a voltage across the twister coil) the

tw ster power circuit 900 is self-powered and dynamcally controllable in
that the anount of current in that tw ster coil 902 can be controlled with
the controllable current path 904. In this arrangenent, the tw ster power
circuit 900 conbines pulling power out of the horizontal deflection coi

804 to run the twister coil 902 as well as optional electronics to control
correction waveforns in the yoke. Accordingly, the circuit 900 utilizes
current steering diodes D through D4 to rectify the current to the
controllable current path as the direction of scan reverses in response to
switching elenments SW through SW arranged in such a way as to provide
the first twister current It,,;st, and the second tw ster current |1ise,
FIG 14 discloses a second enbodi nent of the invention where an anplifier
is used to supply Iine rotation current of either polarity during the line
tinme.
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Al t hough only a few enbodi nents of the present invention have been
described, it should be understood that the present invention nmay be

enbodi ed i ek..specific forms without departing fromthe spirit or
the scope &’Ogﬁg%ﬁﬁégent i nvention. The present exanpl es P&rléustzgmﬂ’é&“
considered as illustrative and not restrictive, and the invention is not
to be limted toINASIHETAHIMS gi ven herein, but may be nodified within the

scope of the appended cl ai long with their full.,.sc of _.equi nts.
Wi e this i nventt on KaEebee R 4eBdeEtc it be el pREOE Paf b SRR o
there are alfigdéibh0ng rasRekeas iata @fifode adBgWorpligks that fall within the
scope of this invention. It should also be noted that there are nmany

alternative ways of i sgrisgenel kyigldsmn he process and apparatus of the

Ptorpreted as i nel uaieaeraitie EhEh Sarveloar Seh i bulfobiRiF Biyags oo
PCT/ US2003/ @338hbde arramisepblans; and equivalents as fall within the true

spirit and scope of the present invention. 13 WD 2004/017289 X
PCT/ US2003/ 018855 | Natips dasfingbearrechonstagpeicoftprintiist setipal dsflediot ng, on

a line by lil)ﬁh r%h&c%ﬁéﬁ.%%pgﬁj%lftﬁh%t ortion of a raster scan in a cathode

ray tube, c I'S1Ng: o right scan, generating a first
correction magnetic flduxingampoindgiit thkefisegn,a first nmagnitude and a first

polarity; adding the first correction najgneti C f,IHx to a fi rEt .verti cal
defl ection magnetic EEHSAERMPEIFERT CPHeGHRMAPAYES LY FPHBORERAKEE Fght to

| eft scan, ggé&gaqﬁd 8e SECPHA, L(r)g&gﬁ ';gﬁﬁmagneti c flux conponent having a
e a po

second magnitu a secon rity; and generating a resultant vertical
defl ecti on magnetic f Igererbyngalchisulgart verticsledediecticomeaguadticdhnomisiingthé| ux to
a second Versetacio%glcogggtlo?icz}}égon%ﬁg?lgg % ia%ecfolng)x(/ertical deflection magnetic flux
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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conponent in real time. , 2. Anmethod as recited in claim1l, wherein the
fi'rrst correction magnetic magnitude and the second cor{ecti on magnetic
fl ux magni twﬁew&r’,@7ﬁ8proxi mately equal to each other. 3. A nethod as
recited in claimd, “Wherein the first polarity is approxifrd{Ei2)03Passs
degrees out of phase fromthe second polarity. 4. A method as recited in
claim1, wherein the rae$GredeRrraelion atagactio i qompogeripyingn seatdy free of

dy

tati i . _ _ e . L i | .
osul tant. nbdeie s sebonplRHRE GiRRH ERARH\ Bl dliclrof REEFLE hit”
separ at e t heisprovéded Hy. addingahp s¢cand sorfreutiof Ykt fihy tcCHsdeead véitcalon a |ine

by Iine basi%, rotational_ distortion of a raster scan in a cathode ray
tube havi ng ETEeIUERFSHE JReompepent 41 Fiehlg™8: verti cal deflection coil, and

a horizontal deflecti Coi i S N0 i £0i | .coupl ed
to the yoke arranged fjg) pr o‘%}’ﬁéfé‘?%‘ﬁ%éﬁrﬁgﬁ‘g@#‘&ﬁ“ﬁl‘?%“?}% %egg/rl\s?aémpi%r)st
correcti on nagneticalyflinked cothedneindnthiaddflegian édik st magni tude and a first

polarity, during a ne right to left scan,.

Fnip 30041 017289
PCT/ US2003/ 018855 a second ‘B 8PREEHS Bhremghadams | Jocramfsrantentaihg a
second rragmﬁd«@&é@emdthlehgﬁﬁaﬂﬂ Rpkat ntaegawa bfth@ a%ﬁ&kéﬁrgéag&ert' cal

defl ection magnetic flux 1s provided by adding the seco orrection
magnetic flux to a secbnd vénapeambtus aefebibet inaheimeg wdteran theuesdenponent i n
6,. wherein the twister coil

real tinme. 7. An.apparatu s..recited.in clain

is magneti gfﬁ?wu_? ﬁﬁﬁésoa ?@Sﬁaﬁga thez%ﬁ_'}PEf‘lth@f‘{p%‘&?‘iOBﬁ coil. 8. An apparatus
as recited in claim7,onherghBpidgud ¥ LRI BRUImI 6 wiRANE itRAcMtahe

hori zontal deflection coil Q/@V\l/ay of the magnetic |inkage. 9. An apparatus

as recited iTagIcHS ABis agiest he izetimarie unifergrp separdte the linss.a

substantially free of 110t atA?&%&iondail s, i(iJIP OStection circuit arranged to correct
rotational distortion in 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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10. An apparatus as recited in claim®6, wherein the resultant nagnetic
sflux Is adjusted durin he line time to uniformy s@parate the lines. 11.
A rotati onal d@gi\@ﬂ)ﬂ%g‘/ orrection circuit arranged to correct rotational
distortion in a raster scan displayed on a cathode ray tube (CRT) coupled
thereto having a deflectifn yoke, conprising: a line twister coil arranged
to provide during a |eft%to Aigrpites seitedin¢lpim 13ovhadnitmaggtietlisc f | ux
conmponent havi; fil 1 JLr | &k i ri a next
infu@diolfke SR8 thy' 8. Ev?igfjco"f‘i it 1‘60?1:?188 gy %@ég% ﬁ%‘gﬁéﬂfﬁ

right to left scan, a sécond correction nmagne &ing a
second nmagni tasgrolalde auseqath palyanitcslly whiesehe re%ul”tﬁlglﬂukgﬁ\éddé@cﬂ b%r 8R! line
defl ection magnetic. flux is provided by adding the second correction
magnetic fl uxq?N(SStongecond vertical deflection magnetic flux component in
real time; and a currentyanpl kfder.: 19 . |J LW ster..coi
arranged to provide a cio%trO{A]dé%ﬁgggyégﬁtggino&%lhgﬁ’i"{ﬁt«ge??l\l}mx&et%o arggiapc!\l 12. A
circuit as reciurmdt intheling twisticoild edpisted idheing itRdidewlté & pré@ide a ffux that
magnetical |y (iﬁ‘:llrﬁ%l eg to the ﬂoritzo?tal deflection coil. 13. A circuit as
recited in clarmordy SREPESING S A8 twi ster coil is a self powered Iine
tw ster coil since the power used to drive the line twister coil is
derived substantially all fromthe purposely magnetically coupl ed

hori zontal deflection cbil. AsSncEMEPOORaMallyTérredting, oo uilinedy linedhsied in
claim 13, whergj : t] l.y. i nduced wvol t age,across.the |line tw st
coil is recti frﬁiégo{%}%&%@g{ég Og(éggﬁ%fcﬁ%rﬂmb@c@&éaﬂg f‘*\!ﬂei NRISRE rent path to
dynam cal |y adjust the rgsetaingg firktworRE@duagchoy TuR&ohipdgentt W st coi . 15.
Acircuit as recited in claim1l, wherein the polarity and current in the
line twist coil is adjustdiedthe by comectionyeagnctie flus top fdsivertizal daflectidrat

uni formy sepanghegc 108 cbApbEint bd PSPtime;

generating a second correction magnetic flux component; and

generating a resultant vertical deflection magnetic flux by adding the
second correction magnetic flux to a second vertical deflection magnetic flux

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

rotational distortions.

i7. 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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16. A method of dynamically correcting, on a line by line basis,

.rotational dis J .a raster scan in a cathode (ray tube, conprising:
generating a fbﬁﬁgi)@@?% tion magnetic flux conponent; adding the first
correction magnetic flux to a first vertical deflection magnetic flux
conponent in real tine, g ner gt i n& a second correction nagnetic flux
conponent; and generati @ a E%@“& P60l Apeanged it coset, eb wiline bydipedtasis, f 1 ux by
addi ng the seowibnelbdiRetdidY ABgReLLE i 4 & verilcal deflection
magnetic flux conponent in real time %elﬁ%ﬁ%%ﬁ&gg{t}l@fﬂ%ﬁ&%@ﬁﬁyﬂﬁPux

i s a subst ant i Wrligal deBection cotloarltd lporidondi defbectibaisil, cbfapraidget hod as reci ted

in claimi16, wherein the tir %E’ ccgrrecti og magnetic flux and the second
correction rmagnetic flux®SR¢RORELIONMAENs s Fompenent generatgnymibfri on

magneti ¢ magni gendetiapd fRsSRERBLICAREREEIRR diﬁﬂﬁi‘gy 11Gndd; L tdude tha

are appr oxi rmtcfelg]%/e equal to, each ot héeT%fﬁ_lB. A tﬁ%ﬁlggh{atéyé%({:glﬁg‘g ﬂl%sgwc?f%a% 16,

wherein the fi Ct magrstisfluxaggmenens if bea tine; andled during a first scan

and wherein the second ¢ i mgnetic. flux is added during a second

scan wherein the first ngéaCr%ﬁ%&?%cr@ﬁ&%?F%{‘B’FW@B@iﬂ%@%@é@rwtf%f phase

from the secorginpmling atsgcontiorréetiodl MOchefs fRRCohfEndm 1t Eﬁd%ﬁzt? %%Oghn t he
a itormy

resul t ant rragvnetifdé ux, i s adjusted during line tinme to un

separate the [NHEE! detiestioprpganeios x capponsnt in rsaldime thietebargeaag sty b0

correct, on arb&i@nPVerlit 083105 ' |..distortion of a raster scan in
a cathode ray tube having a deff':)ﬁ(gcl:’{EI(Pl %’)ﬁé kylglﬁ]g}atg“ Z’FWI&QFY %@?‘P%@fﬁ“@ﬁalcoi l,
and a hori zontdtordiens.ecti on coil, conprising: a first correction magnetic
flux conmponent generator unit for generating a first correction nagnetic

flux conponent that is added to a first vertical deflection nmagnetic flux

conponent in real time; snd S FORRAGoT QL IRALA ALITROBE L L W, fopponent

generator unit for generating a second correction Wegneti’c conponent

that is added °PBEHosgBEHSlic K ané the sdedrldemtrieotiompggréticcfiid esch dagponent in
real time the r.at.i : . .
' FEBYCBRNE W Retion 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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resultant vertical deflection nagnetic flux that is a substantially free of
.rotational distortions. (21. A twister coil as reci t@"d in claim20, wherein
the first corsBYEPYP.Wlnetic flux and the second correction magnetic fl ux
each has, respectively, a first correction nmagnetic nmagni tude and a second
correction magnetic flux magnitude that are approxi mately equal to each
other. 22. A twister coidompsitarsede & genereling aroltaniyertisphdafleation mggnetic
correction magpet, : i i . j :

second correc |oBr?P arf{ggllzjr%tp %ge@ﬂggg{rg&g)& e%&gh?irﬂ% tgggé‘l}ggﬁ eﬁ%gfn&é 8{#@?n t he
first polaritynigetiafipk @sinpaick yn #3011 0e gteasn it reafltaph@dsgnetic duxtihe second
polarity. 23. Atwister coi|l as recited in claim20, wherein the resultant
magnetic fl ux spestapiallyifess duptationad disteyons;gadt o uniformy separate the

| i nes. 24. Conputer pr Ogﬂ{oﬂgi,“%fqgé&gleffﬂ%dig%ﬁgﬁfgﬁhé%ECC%{,?%%i°9 on a line

by line basis, rotation stortion o can 1n a cathode ray
tube, conprising: conputer code for generating a first correction magnetic

flux conponent; conputer code for adding the first .cqrrecti netjc
flux to a first vertic 5_'def %‘E‘PWSH’WMPYO@WH%)@e‘aﬁﬁﬂ’_&ﬁéﬁf‘%ﬁn‘%&g}n t;ths;
conput er code f:0f cRRBEMaBR HBCARALE $4HORE LS HIR ke filkXacta@EpONent ;
17 GENSP009. WO' conputer code for generating a resultant vertical

def | ecti on magegtecdvdly,uxfitsycathtiing ntagestvanegn ticlo rné ¢ stemd ragngidncmagnetict o a
second vertic def | ect.i an naa%neti.c ux c ongnt, in real tinme wherein
the resultant gﬂlﬁ'dﬁ%&a{% RTORTS %?ﬂ”iag{g) CEIQ Lof rotational
distortions; and conputer readable nediumfor storing the conputer code.

25. Conmputer program product as recited in claim24, wherein the first
correction magnetic fluxtand Eerapsieepiograsd prosivel asespgrieclaami2Sywhemahthgas,

:rgz E:&t L"e' Y. rBadidahthagit Hik'iQ 0 TRER Ahiife FRACLRNAS wANGAy IESANE (OGS On
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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flux magnitude that are pproxi mately equal to each other. 26. Conputer
.program product _as recit d in claim25, wherein the (resultant magneti c
flux is adjuster@PHa Oline time to uniformy separate the lines. 27.
Comput er program product as recited in claim24, wherein the flrst
correction magnetic flux is added during a first scan and wherei'n the

second correction magnetic fl CTeQFITHEMISCEOSORYG, scan wherein the
first polarityyk§yndp X e, l. e rees out o se fromthe second
polarity. 18 Gg 8 RRD 4 Fg% _2’ “.,‘ R THODA TANDY A L
APPARATUS FOR PROVI I‘rl@t%o drdyipar altitg 1&

TUBE RASTER A net.hod cﬂ{} paratus used to Step an corr%‘?ﬁtl%cérﬁﬁtﬁ {lFﬁdnof
raster lines in SAUS§Y QBF‘@aﬁag@PﬂQ@t@nﬁa’@temeﬁcbmbnuxsglﬁfeexliﬁ Biic paRbibAlagq

the magnetic flwixh genahist ot t at.i on coil” (806) and a

vertical deflection Coil %68%\4, claﬂzﬁé@ Hda Y:eéﬂcal@éhﬁﬁioﬂﬁcﬁoﬂﬁ (ﬁgébacaedhmcban

separ at ed near by uniformdy spaend and Aesased Rghiy b Mg e c%ordm%'jly t%?ner at ed
t o

with the tw st 06). i,s  adj usted oing int magnetic
direction t hegfu?( é%?@é% ‘1)1|h %@It‘é{ﬁtﬁwodlﬁ @)e&@ﬁjumz@gomguﬂi ElerleﬁWHnggilfécﬁﬂh
right to left. then reSershd $n pSIAAtY 8ld [ f' combines wth the
linear vertical deflection fi uf%g I%g‘%ﬂéy:egt“f ]'Elﬁ ng fight knlat. skds thisne

to produce an 5131]1%@@ F\glgteerﬂu)q:ﬂgtt @nines with the linear vertical deflection flux to

straighten and then step each scan line to produce an aligned raster.

Fig. 9
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