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SCAN VELOCITY MODULATION APPARATUS

This invention relates to the field of beom scan ve!ocﬂy modulation apparatus for
cathode ray tube displays.

SOOn velocity moduiation Is known in- beam deflection of cathode ray
tubes, and is employed In order fo obtain improved contrast and sharpness of the

5 picture. The basic idea is to change the hoﬁzontol scan velocity of the electron
“beam during a transition from light to dark or dark to light olong the scanning
pattemn. Assuming. for example, that the scan is fo pass across a bright vertical
line on @ dark background, the objective us to reproduce a display wherein the
luminance of the screen for each horizontal scan crossing the line rses instantly
10 from a minimum in the dark areq to a maximum at the line, and drops instantly
from the maxdimum to the mnnlmum upon pcssmg the line. However, the rise and
fall times of the electron beam current and phosphor light output are not zero.
The actual display (with scan velocity modulation not in use) has shades of gray
-at the transitions, which the viewer perceives as a lack of sharpness or a blurring '
15 at the transitions.

With becm scan velocﬂy moduiohon, circumy is provided to anticipate the_
transition in Iuminonce. and io modify the hodzontcl scanning speed such that the
beam is occe_lercted at the dark area adjacent the fransition, i.e., scanned ata
rate in excess of the average scan rate. The fime gained by this acceleration of

20  the beam is used on the bright side of the transition, where the beam is

| decelerot_ed to below the average scanning rate, thereby exciting the'phosphors

of the bright side of the transition longer. This causes the transition to appear

sharper than would occur if the beam is scanned across the transition at a rate

which did not take the transition into account. The fofal time taken to scan

25 horizontal lines remains constant, with the acceleration Snd deceleration

canceling one another. At fransitions from a light background to a dark area the

process is reversed. The net effect is fo n(,l_ll out béorh spread and rise fime,
increasing the sharpness of image edges as perceived by the viewer.

The beam velocity modulation is applied ‘'using an additional deflection

30 coll operable fo modify the horizontal deflection of the beam. The additional
‘deflection coil is exéﬂed ‘by a driver ci}cuit that amplifies the luminance video
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tubes, and is-enployed in order to obtain inproved contrast and sharpness
~of the 5 picture. The basic idea is to change the horizontal scan '
e y of the electron .- - beamduring a transition fromlight to dark
‘to l'ight along the scanni ng pattern. Assum ng, -for exar_rpl e,
t the scan is to pass-across a bright ver i cal line on a dark
‘background the objective i's to reproduce a ‘display wherein the .
é'_-'-'-Ium nance of the screen for.'each horizontal scan crossing the lipe rises
instantly 10  signahnPifferenfioles he numinongg, Rng hen t@scg’%ﬂq nefre "{A‘?@ fione!

and. drops i nst agichit the level 1 neiﬁa:ﬁshen@svmntww» oAve: RLUfatLROUNd iesihatedt he
| i ne.: However, ﬁﬂ? rise_ang: 'E tines of tge e‘{étron beam current
: and- phosphor li Yﬂm" Y{B!f/s? F Gonvergence g 3 '? display (with
. :scan Vel oci ty nodul adéfiectierotolsnarestgpichlysmeletedstood gigsapicture tubezen dhplastic
transitiong, wh - PERC oL h I
blurri ng 1% Jj&{éc{‘%? yt\&r‘%\r/\}«a&"l ﬁ\ ﬁbﬁi@ﬁto@%e?l \ﬂ?‘Ej Ebafdrqlgggn%e osgfj?)?

' modul ation cir cihiopeg cell wnen _d@@nt dlegad G dhe neek of the tube.ygad: oo effigal
I umi nance, and &éhegﬁéﬁ i-.a.lndtr - QQ}&'for%ﬁﬁi‘ ebN@r&Rg&HetUsuridaiouhlica core

beam is accel er at rk-area adjacent the transiti

at a r at Roped tubgnecke  thgse §8§(‘n°'?ea‘fnép°s?ﬁe on ﬂ}?eﬁﬁ‘g?%gra

this accel erat lpdsrﬁai ofGne tutidlfbnbmf i eteetior guh.ehibhilght the derame réar of
: transiti 0#3 é\e the beam ‘i's decel erated to bel ow t he aver age
. scanni ng gt ﬁé\’%%y exciti:ng the phosphors of the bright side of
. the transiti on | onget Is dedirgbleatosplacetthetSVih soll iasrciose appessible to the elealraner

~ than.voul d occugedd, §GnEPHY GRGIRIR PRAER GrORE BBNéc ASIt beRerdted? térabdon
. velocity moduloﬁo ;:i's' applied to the electron beam without decrease in field
pacing. Moreover, spacing is ot @ premium. A typical SVM coil is

nned

15 _mounted ina mo ripr that represents certain compromises. While the SVM coill
~may be ptooed‘éigsé fo the beam, it is aiso close to ferrous and/or conductive
materials.

Acoording to the prior art. the SVM coil is mounted on the .rear of the

defiection yoke form. ‘in close proximity with the electron gun and overlapping

20 portions of the ._c___ale_g_:,i_ron gun along the Io__ngitudinol Z-odis. The SVM coil is

‘associated with th static convergence mognets, which are fypically defined for o

_nonadjustable type: by means of a tape of plastic binder with embedded ferrous

| | ‘powder (e.g. barum ferite), placed 1o the rear of the deflection yoke ot the

L : elefcitéh gun, and gnehzed during inifial séfup of the deflection yoke to cause
e 25 ‘the réspecﬂve b of the electron gun to oonverge at a point.

s the SVM coll to the: recr of the deflection yoke aiso places

the SVM coil in

‘gun normally Inct permeable fenomdgfjéﬂc material (e.g.. steel) that to a

certain extent 1 onfine the fines of ﬂw("};'fof the SVM field fo the permeable
30 mateiial, prevénting ppllooﬁon to the becm path of the full ﬁeld strength which

the SVM cail could produce lnsofar as the electron gun includes non-

ferromagnetic ve material, eddy curents may be induced, tending fo
VM field: in reslshve eating of the conductive materials.
‘conductive material ¢ f the eleciron guns tends fo reduce
M-ﬁexd inferacting with the electron beams.

' waste' the power-
- In short, the fertou
35  the strength of
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whi ch did not take the transition into account. The total tine taken to
. scan_ 25 horizontal lines remains constant, with the acceleration and
eration cancel i ng one another. At transitions froma |ight

-~ background to a dark area the processsgi s reversed. The net effect is
10 null out beam spread and rise tine. I ncreasi ng the sharpness of
. -image edges as perceived by the viewer. The beam vel oci ty

ol ot on LS PP ! Hinageh 5. BBl 2Bl e etk ohers® b 8SIALS 10
‘defl ection coi Imoenﬂngciobewbrbyf encSMMebu@yriwed:slndlate diiye chrerd, mkrebérumﬁ exdnce
\[”e?(raf tums or the like until-the resultop__t _mq_gneﬂc_.ﬁel_d applied 1o H%Em'\qd#ET
- - to obtain the requlred'---exfer'\t of deﬂecﬁon for scan velocity modulation, there are -

5 other problems  assoclated with such chcmges For example, increasing the

~ number of tums of the- SVM ‘coll affects its inductance and operabiity at the

required frequencles for the: dtfferenﬁcfed video signal. Increasing the cument

requires improved performance_ current dﬁvq;s andfor a higher voltage power

supply. These me'ohs'_ for reSoI\iing':need_ed' improvements in SVM performance

10 can be expensive. ' - _ |

The problems mentioned are more_difﬁ'cult in télevision apparatus using a "
progressively scanned raster rather than @ raster of successive interleaved fields.
A progressively scanned rcster ope'rat_es at :d'euble the usual horizontal scanning
rate In order to scan all the fines of the video frame (e.g., 625 lines In PAL) during

15 - the time previously allowed for one of two interleaved fields. The frequencies
employed in the video signal, wh‘l'ch Is dif_f_erenticted fo obtain the SVM drive
signal, are twice as fast (2fH_) as the -frequencies in the interleaved field
arrangement (f). “Nevertheless, the mcgnet_ie field required of the SVM coail to
obtain a given amount of deflection must be about the same as before, because

20 . the extent of auxdliary. deflection of the electrons in the beams is a fonction of

' field strength. As a result, the SVM driving c’iécuihy must produce large amplitude
current pulses, but due to the higher scanning rate, the cument pulses are of .
shorter duration. This’ places severe demonds on the SVM coil driving circuitry,
and may lead . to oddmoncl expense in the provision of higher powered and

25 . fasier components. _

s an ospect of the invention to relieve demands on the SVM driving
circuitry insofar as posslble by maximnzmg me sensiﬂvliy of the SVM coil. "

~ Htis a further cspect of the !nvenﬁon to distance the SVM coil arangement
from ferrous and other metaliic met_erials _essgeioted with the eleciron guns.

30 it is also an aspect of the invention fd;_ochieve an improved sensitivity SVM
coll mounﬂng in a manner thot does not- cdd fo the dimensions of the picture
tube along the elec'rron beam cxus or Z-o:ds ond readily can be accomplished on
a short neck tube. :

In on lnvenﬂve crrangement Q. scan velocity modulation (SVM) coil

- 35 arrangement wheretn fhe SVM cdoils -are orranged to overiap a rear portion of the
main horizontal deﬂecﬂon coils dlong the Z-exls The mcin horizontal coils may be

II fill
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-2- si gnal, differentiates the | um nance and then discords all of

the video signal except the level transitions. The SVM coi l

ot cally drives a flat wound | an nat ed "coil on or within the
urity/static convergence nagnet holder. . .4 Defl ection coils are
typically nmounted to a glass picture tube on a plastic 5 defl ection

yoke form A horizontal .deflection field.is produced by a saddle

 Shaped ol | g RGEBPABE SV i bndruhl el oL YR s 88 e o

defl ection fiel a toro wound around a
core pl adewpomm ting: le theesutfocsfJh :chP'P@ g@é deiV%d’%ﬁ‘W

funnel’ or flariBced over w%oﬁétfrear ﬂinstéfqhé WRiin heHUMAl dnebiich BbIE &5 MR reg f
which is at the extreme rear” t he tupe.*

desirable to pl §eLcaraarasnd weqch "asvase@ defleqts -"'#‘Pﬂ s wigPped: éheeléwo??“ Is thus
beam so that tb@cauaménaéué@r FFrersmabnéiiteant gt Eonductivel nestaraisbsdckoted witan

yeppaity. modul Akl 0Betion Hin! a'i vy Sish Bronay i 13 biedfiSH Baah. e
sensitivity of the. SVM coll Is improved to the int that the coil can be driven in a
progressive rosfer dlsplcy. at iwioe the hor!zontol rate(.e., 2fH) for interleaved
raster display. using substonﬂclly the some sort of driving circuitry formery

10 employed with SVM oouls used in odn]uncﬂon wuth inferiaced scanning at fH..

FIGURE 1'is :a.partial side’ secﬁon vcew._in elevcmon. showmg a cathode roy
tube, defiection: " e and SVM. coil arrong ent according to the invention, the
tube shown parﬂy cut away fo reveol the et >tron gun structure:

FIGURE 2 ls a -side elevo’aon thereof showlng the full television tube;

15 ' FIGURE 3 Isa verhoolly exploded perspechve view showing the relationship
-of the electron gun, static oonvergence mcgnets. horizontal deflection coils and
. SVM coil;

FIGURE 4 is an elevation view of o felevision screen, having a confroshng
bright bar dnsposed-on a background;

20 FIGURE 5 -fime diogram shownng the video drive signal and the SVM

drive signal opphed ‘in the case of o dlsploy os shown in FIGURE 4;

FIGURE 6 Is. a schematic circuit diagrom showing the beam deflection
arrangement dm)m the'SVM coll of the invenhon

25

phosphors at ¢
30 charges and !

creen. The electrons are mov_ing
electrons are deflected by lncldent

_ning rate to cause the successive
ther on the screen, the scanning

35 scans of each successlve llne in tum

Thls Sheet Has Been R

I Illlﬂ IIII I




it

strength due to spacing. Mreover, spacing is at a premum A typical SVM
~coil is 15 nounted in a manner that represents certain conpron ses.

.the SVM coi l may be placed close to the beam It is also close
._ “ferrous and/ or conductive mat eri al §. According to
the prior art, the SYMcoil is nounted on the rear of the defl ection
"yoke form in close proxinity with the el ectron gun and over| appi ng 20

cportions of the ele 50 t cojl
is © associ at e%w@%ﬁgqg%%'c&?‘@r#\?e@ %‘gg mag ne?%tjirﬁlsf&?ﬁ'eq §>/ang .
typical ly defi reetionBébetween thenelegtipn gua sing agmduyemem ¥ Beflegion shoils

- plastic binder g (omeahsshdesod 8hé %ﬁzont?(l deﬂe@ﬁ&ﬁ%Fe (rﬁ)uﬁted &%‘ aﬁﬁeEﬁéﬁ y&@

ptaced to the rear of the deflection el ectron

 magnet i zed dur i FFNGEMent 700n the fHP"?‘HP"@%‘f %et %%w:@"w&@s weund oewb
" respect i ves beanslastic yore fome ok nm nu rrhbofeﬂmvahaexoaionmimﬂabnon coils 80, 90 are

- The mounting of the SVYM coi | r ear d ction | so pl aces
Che SVM col | | reiPRRR a0eng, 8 e 4 ot fesfiony peteld i fecs
el ectron bepm axisr42nbhg follost akbeg- the fadady Iserfdoer 38)oagieelube matraewathcol

(e.g.. steel) t ux
of .the SVM fi el %Ef{ecﬁé’n @vindm%org bgw *%%‘?3"} &f% ve%llh}négﬂawé { oﬁ to
t he beam pat h odnd the *ﬂQﬂZPﬂfﬂl @9@9‘%‘9? eﬁrg:!-mgwwgomsf the suriaeeSA\efctbe tube. The
otherwi sey goul drgpicfl Wirkiingsn&ref éi&péb‘édt RANE! ARG GG GHA 12'GLiHdR Sos MBwed along

st ot he. poner gD g tehotrorEl G BBl Aot Lrhead hendgaa
mat eri al s. deflection coils produce horizontal magneﬂg: flux lines intersecting the beam pcth
' L (causing verfical displacement) and the horizontal coils produce vertical flux (for
horizontal displocement) The horizontal - deﬂecﬁon coils operate at a higher
15 frequency than the vertical coils fo ccoompllsh line scanning, and for saddle type
coils are h/piccuy placed on the inside of the deflection yoke liner, adjocent the
outer surface 38 of the tube 30, closg_; to the_ electron beams, as shown in FIGURE
1. The vertical deflection coils are outside the liner on the core, as shown in
FIGURES 1 and 2. . |
20  Assuming that an electron beam scanning across the screen encounters a
change In luminance such as @ vertical bnght ine as shown in FIGURE 4 (l.e., when
the curmrent of the electron beam Is increosed -or decreased to achieve brighter or
darker emission from the phosphors on the screen), the rise and fall time of the
electron beam current would normally oocur ‘while horizontal soonmng proceeds.
25  This produces, in combination with the effe_cts of beam spot profile, an-area of
increasing brightness abproaching a trcns’iﬁéii fo the brighter shade, and an area
of decreasing brightness proceeding away from the transition to the darker shade,
in the direction of scanning. To combat fhe Icnck of resolution or clarity inherent in |
such @ situation, the video drive signal (e.g. f_the stepwise vanchon in luminonce as
30 -shown in FIGURE 5) is prooessed by a bed .scon modulation circuit to obtain a
slgnal used fo modify the honzom‘ol defiecti 'of the beam at the transitions. For
example, when the beom during horlzo scan line 66 as shown in FIGURE 4
passes from a darker bockground 62 to a brighter.area 64, the circuilt accelerates
the beam opproaching the ircnslﬂon ond!i decelerates the beam offer the
35 fransition. Conversely, when passlng from brighter area 64 to a darker area
_-62. the beam is deceleroted approcchlng 1he fransition and accelerated upon
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Hllllﬂ A



¥ i

In short, the ferrous and conductive material of the electron guns tends to
r_educe 35[ the strength of the SVMfield interacting with the el ectron
] err] : : ' ' '

-6

p’dsslng the ﬁonslﬂon 'The net change of the accelerations and decelerations
encountered along edch scan llne is zero, such that the scan rate for each full
fine is equal to the average scan rate. Curculls for producing the SVM ourrenf
signal shown In FIGURE 5 are known in lhe at.  Such circults anficipate a
5 transition in luminance. and differentiate the lumnnonce of the video signal. The
differentiated signal is AC coupled to ‘on cuxiliary horizontal deflection coil
provided in oddlllon fo the moln ‘horizontal -dfejﬂ__ectidn coil, to obtain the required
scan rate modulation by oddirlg the SVM déﬂecﬂon {o the deflection produced
by the main horizontal deflection coll. |
10 Scan velocity moduloﬁon as known in the art may typically be executed by -
placing an auxiliary coil on the static convergence mogpets disposed adjocent
lhe-eleclron gun of the tube. "However, lhe"'i_el_eolron gun includes ferromagnetic
and conductive mateiial. A portion of the _r'ﬁdgnelic flux produced by the SVM
coil accordingly is applied in an area where the feromagnetic material of the
15  electron gun tends tfo confine the lines of | fiux to magnetically permecble
' materials. Part of the maognetic field produced by the SVM coil thus becomes
confined to a path that does not intersect lhe electron beam. Furthemmore, much
of the structure of the gun is COnductiVe metal. Magnetic field variations
produced by the SVM coil lherefore induce currents in the conductive elemenls of
20 the gun. Although the SVM coll is placed _'__'c,::los:e to the source of the electrons
(i.e.. close to the electron gun), part of its power is wasted on resistive heating via '
eddy currents In lhe conductive elements of lhe oun,
An electron gun arrangement is shown m side elevation in FIGURE 1. Ina
_ color telewsuon opporolus. the electron gun hos three spaced inline cathodes
25 disposed at the rear end 32 of the tube 30 for red, blue and green colors,
" respectively, only one belng shown in the d'owmg ‘The gun also has: a control
giid -electrode G a screen grid electrode a first prefocus lens. electrode G3:
a second prefocus lens electrode G4; a combined third prefocus lens electrode
and first quadrupole (mulhpole) lens el "'r\ode G58; a combined second
30 quadrupole lens electrode and first main " foc! sing lens elecirode GST. and. a
second main focusmg lens and occeleroh n - electrode G, these’ items being
' plooed in order proceedlng from the rea ) of the tube. The main focus lens
point of the gun is in- the gap belween the: ST and G6 electrodes. At the front
of the eleciron gun, o shleld cup 142 Is d posed forwardly of the final electrode
35 - or anode G6. Shield.cup 142 is provided e front or exit end of the gun 40
and Is open on ifs fronl At various ones --.of the three apertures, by whlch the®

“llllilllllﬁllm lill



Al though it i's possible to conbat adverse effects i nherent In a particul ar
mounting | ocation of an SYMcoil by increasing the drive current, nunber of

_'.'_(:OII . turns or ‘the like until the resultant rragnetlcfleld
"-'appl iied to the beamis sufficient 7. to obtain the required extent
of deflection for scan velocity nodul ation, there are 5 ot her .

probl ems associated with such changes. For exanple, increasing the

nunber of turnso the SYWM coi | affe tSI duct C d operability at
the B et P RlerdE Gt el cupe PR hoif %8 drbnce s us

" I ncreasi ng thepmvdezhio shield the emergimgebaoms’.rormwwmqmeﬁélds roak eonadt famad
drivers and/ or supply. These neans for
resol vi ng needﬁ"@%&%ﬁ‘% ‘?’Pl%%\\l%r%aeﬁrgrnance 10 can be

expensi ve. The gun elecifm preoisoadectivertnc eedaiar enem ot the feléadindesi n
tel evisi 0B aPDHd! oo 8 BoRagnelic. Electrode RPA'TRGS Y8 bcHRBIR8F o Hicks! 4s.

rat her than a roster succe sive I nterleavediiie .

progressi vel y Spentaidy the beomy Jrarp ofray vegingh (fieldsHie peayant sreti comeale- to

scanni n925 . r]psevleﬁt gérﬁabeoﬂ ?e?lé’@fod@e&ﬁ@os%l schidif, |1'h5§\!;mel& cbbﬂd?:diehbié? a;re

(()ﬁegbf '?vvo i nt r‘P@X\?@@ m%@ngaﬂ?gﬂergummcggnhonoersp}’or s‘“e@'?%l % ovve ge

- video si gnal veanls remdi Vertiob nfieldd. e The ogridbt deutrddea SYMwhich/ emust wﬂhstcmd

STanal 5P PHRoRRS okl Huoh, W BOBRY e oed Nl AR forl ¢

to extynplen of steiinfesy siee) u4l0, cfor Ur 2 |fbermctb @mmmmﬂwm Jhisre

as before, becw&gdol is al$® magn eﬁé@ly%rﬁ?&bl@f auxiliary deflection of the -

el ectrons int eans |sa onction o

' Static convergence magnets 52 are disposed on the fube in immediate

proximity to the electron gun as shown in FIGURE 1. The convergence mognets are

15 permanent magnets (.e., producing static magneﬂc fields) and are used fo adjust
the convergence of the three electron becms when initially sefting up the
felevision tube. In known arrangements, SVM colls are disposed directly on the
static convergence magnets, the magnets be_;pg formed by ferromagnetic powder
efnbedded in a plastic, for exomple a plcsﬂé‘i'to_pe atiached to a rearward of the

20  deflection yoke liner. .
‘The present Inventive arrdngement ‘may also use stalic convergence
magnets, for example in the fom of a plastic tope 52 with embedded barium
fenite powder, -as shdwn in FIGURES 1-3. However the SVM coil Is located at a
distance from the convergence magnets 52. lie., forward along the beam axis 42,

- 25 ond also substantially foryvard' relative to most f the metaliic structure of electron
gun 40. According fo an-inventive feature, ‘the SVM coll Is amanged to ot least
party overiap the fiat rear windings 94 o ffie main horizontal deflection coils
along the Z-axis.. According to’ a different inventive fecture, the SVM coll is
aranged longitudinally forward of the gun  focus lens point and rearward of

30 core 71. ' : '
' In such an amangement, the magnetic field produced by the SVM coll
does not slgniﬁcanﬂy interact wiih ferromog fﬂc and most of the conductive
elemients in the electron gun More of fhe ent used to excite the SVM coil Is
used to produce a magneﬂc ﬂux whlch Intersects the eleciron beam path, ‘As a

35 result the SVM coll is more sensitive than in arrangement wherein the SVM coil
is placed on the eonvergenoe mognets otherwise over several of the

‘This Sheet Has Been
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“field strength. As a result the SYMdriving-circuitry nust produce |arge

- anplitude current pulses but due to the higher scanning rate,

- the current pulses are of shorter “duration. This places severe
~.demands on the SVM coi l dr|V|ng circuitry, -8 and may lead to

5 addltlonal expense in the prOV|S|on of hi ghér powered and 25 faster
. conponents. ' It | s an aspect of the invention to relieve

- demands on t he o :

e i 21 g ¢ he S8 i Nofg of e thdiblie S3BLPLr 8 P BiinG criir
further aspect ipput teadvandag mrd MBWMWW ibemomrv@lmggnbmcnmng
from ferrous a'\%&v@% éﬁ-fé%*t %F%&Hn@'tﬁll%ﬁx%o RbSsleditdnbddif dPldtre! shdfben

. guns. -al'sg anaspect.of the I nvention to achieve
an i rrproved sen@?t@f’?ﬁ? ofhe display at the ¢ °d88¥ RYfoNs N MMINGNGBNnner t hat does

: .eI ectron beam XIS or Z- I c' _
-a shprt neck t% ﬁx e_w éo%a‘ﬂ:iolx%sé WI ve arraﬁgeme dalower

. arranged to ovelr“J)
defl ection c0|Is a

eflection yORS." THESd ARRY 8t the
sly are laid fiat on the surface 38
or placed thereon. The SVM coils
tube nd from the electron beam) by only the
 thickness of the ear windings of the horizontal coll. In this manner the SVM
coll produces substantially improved beorn __ _l_eﬂecﬁon distance per unit of driving
. current). | " o
15 As shown FIGURES 1 ond 2, the SVM oonl 100 is mounted on a bobbin 74
‘at the rear of # _ 2. - T
lower SVM coil 56 Y 104 are connected: in parallel and when energized with a
current produce g .generally dipole vertically oriented rriagnetic field operable to
deflect the eleciron beam horizontally, effectively modifying the horizontal scan

20 rote of the beal btained using the horizontal deflection coli 90.

The mair rizontal deflection conl 90 the SVM coil windings 102 and 104,

and the electron gun 40 with static conv génce magnet fape 52 thereon, are
shown in AIGUR th the respective parts disposed in their relative positions

10 of the tube, wit

along the Z but in an exploded radially of the beam axis. The
25 windings of the onfal coll 90 run along. the inner surface of the deflection
yoke finer 72 (not shown in FIGURE 3), defining loops winding along the funnel

deflection yoke linér and extending in a fiat configuration
“the coll. Successive rear end tum
ther on the surface of the colil as

at the rear
conductors in fi

30 rested on the s
The SVM

along the Z-oxi

coils can ovérkf;

shield cup 142,

35 |
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-4- of the 'saddl'e type and have straight end turns, |.e., flat
w ndings at the rear of the deflection coil, lying along the surf.ace
of-the picture tube. The SVMcoil may be ~ placed over the flat rear

. turns of the main horizontal deflection coilg-to the rear of ) the
~core around which the vertical deflection coil is wapped. The SVMcoil is
thus 5 pl aced well clear of -ferromagnetic- and nost conductive

e terl al s associ ate 0.
roxt mty wih the arScyM sensiy lehficrbl fryfiiba BYboiborEy 3o Wik P
i'nproved to th&ohSMANgements: hihisc enqbley, thensVM r¢allcppparatys %o operater afcieistively e

roster displayjovdr &Wiei® 16V, NGRd 2Bk Iihd Hethdnd: on 2hé)ardving birduiRy fRYGE:,

raster display, S tantlall the sone-sort of drivin C|rCU|tr
formerly ptay ﬂ?cu[d?ly a"t‘I Wy scan’ rates as used for progressrve raster scanning. y

5 " Due fo the increased sensmvrty of theSVM coll according to the invention,
the SVM coil even at a 2f, soanmng rote oan be excited by circuifry having
reduced drive or component oonstructron requrrements As shown In FIGURE 6, the
video signal (in partlcular the Iuminanoe) is ooupled to SVM differentiator and
preamplifier 122, whtch develops. the scan- modulaﬂon signal. The video signal is

10 also coupled to th_e __verﬂ_oal and hortzontal deﬂectron coils 80, 90, to synchronize
appropriate 'vertica'l' -and horiiohtal deﬂection circuits, Differentictor and
preamplifier 122 provldes Qa push-pull output to driver stoge 124 of the SVM circuit,
which includes a pair of transistors 130. connected to conduct at opposite polarity
and biased by sertes/parallel resistors 126 and capacitors 128. The output of

15 driver 124, coupled between tronsistors 130 is AC coupled to the SVM coil 100 via
capacitor 132.

in an advantageous arrangement the upper and lower windings 102, 104
- of SVM coil 100 are rectangular windings of about six tums, and are simply taped
' (non-ferromagnetroally) to the outer surface: of the bobbin 74 at the rear of the

20 l deflection yoke Iiner 72 The bobbin may have an outer diometer, for example of
about 4.0 cm, and the upper-and lower SVM oorl windings can be about 42 mm x
25 mm, each wrapped circumferenﬁally part way around the bobbin.

. Advantageously, the SVM coll windings eaeh occupy more than 90°, and in the
" Mustrated example .oécupy about 120°' around the circumference of the bobbin, -

25 - and therefore the tube_ The two ooil windings in pargliel define a resistance of
about 0.15 ochm and' n induota_noe of icroHenries. The colls produce a
dynamic sensitMty ot the ' ' n "of about 1.7 mm deflection per
ampere of coil excltatlon ourrent "It has determlned that the good effects in
shampness of transiﬂons‘tn lumrnanoe Is aohiev When the coill is driven to provide

30 a maximum deﬂectaon of about 2.2 mm, | at a maximum driving current of
about 1.3 amps. : ' |

tube, and the SVM :coll is qutte-‘foompa to‘ng the -Z-axis. The SVM coll is
disposed on bobbi near. the-. extreme of the horizontal deflection yoke.
35 The rear of the yok : substontxally ad;aoent the static convergence magnet 52.
The defiection yoke protrudes rearwardty by__.a" short distance to engage under @
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10 enpl oyed with SYM coils used in conjunction with interl aced scanni ng

at fH. FIGURE 1 is a partial side section view in elevation.
- showing a cathode ray tube, deflection yoke and SVM coi l
- ‘arrangenent according to the invention, thew- - tube shown portly cut
. -away to reveal the electron gun structure; FIGURE 2 is a side

el evation thereof, showing the full televisi on tube; FI GURE

'3 is a verti cg‘&,;{n?&pé@gf%ﬂ%eﬁﬁ%%gﬁhsg e’(& ?@ﬁp% %elr{ef‘ogkf%{ilaom

of the electron convergence nma ori zZont ion .
coils and distarcgiremsins;to the edge of the. stc @R@fﬂe"@ mageeidapei 2nwhich\b of
a tel evision sghegn2.8'&m rlﬂ ﬂdﬂpntsmtéeﬂﬁlﬁvﬂy i Impr&iddg%ﬂé)%hll thaiRfifitg & 2
background: 20 E 5 is a tine diagramshow ng the video
drive signal aﬁemn?@fsmgemen* drive signal applied in the case of a

di splay as shown in FlI GURE 4; ' FIGURE 6 is a schematic circuit
di agram showi ng t he beam defl ect i OR-—— w------'---------—arFang\(-}r-nent driving the SVM coi l

' rear end 32, -enitting a stream of el are accel erated
: toward the phosphor screen 34 at th ront end. The

| umi nance (brightness) of light emission by the screen is ‘determned in
part by the current |level of incident electrons emtted by the

- electron gun 40 and striking the . phosphors at any partlcular poi nt
. on the. screen. The electrons are noving -

of the invention. t FI GURES 1 and 2, a
tel evision picture tube 30 is arra ﬁ‘ ﬁ wﬁ}fir an el ectron gun 40 at a




“charc ges and CONSTTY ut e a current, whereby the electrons are
def | ect Hmw magneti c f| el ds. The electron beamis
def | ect ml‘m ﬂ tscanning rote to trace successive |ines,
and at a*veftiwcals seanhn ng rate to cause thH-successive lines to
be vertically spaced fromone another on the screen, the scanning
defining a raster pattern which Is repeated in i nterl eaved fields or In
progressi Ve 35wnat is iiied@d €ach successive line in lerr] )
1. A scan velocity modulation apparatus for a cathode ray tube, the
cathode ray fube Includmg an eiectron gun adjacent a rear end of the tube, for
' emitting an electron’ beom along a beam path from the electron gun through a
5 funnel of the tube to_a screen at a front of the tube, the apparatus comprising:
a static convergence magnet osse‘mbi__’y'disposed over the electron gun;

_ Qa primary deﬂeeﬁon yoke including _'c_: vertical deflection coil for vertical
deflection of the beam and @ horizontal deflection coil for horizontal deflection of
the beam, ihe.horizohtol' deflection coil having end tums at a rear end, disposed

10 substantially adjacent fo the static convergence magnet:

a sccmvelocuy modulation colil for modifying said horizontal deflection of
the electron beam, the scan 'v_eloeity modulation coil located along the
Iongitudinol axis of the tube at least partly overlapping the horizontal deflection
coil: and,

15 ’ means for exciting the scan velocity modulation coil for varying a horizontol
scan rate of said eleciron beam.

2. The apparofus acoording to claim 1, wherein rear -end tums of the
horizontal deflection ooil lnclude fiat windings posmoned along ¢ surface of the
20 tube and extending for a distance along the longitudinal axis.

3. The opparotus according to claim 2, wherein the scon velocity
modulation coll is d’f'!eosf partly superimposed on the rear end tums of the
horizontal deflection coll,

25 .

4. The. opporotus according to claim 2, ‘wherein the rear end fums are

arranged between the scan velocity modulation coll and a surface of the tube.

5. The apparohis according to claim 1, wherein the vertical deflection coil
30 “Is wound on a core_:_,,_’_ n the funnel. and 1he scan velocﬂy modulation coll is
‘disposed without overlap to the rear of the oore

é. The apparotus ocoording to daim 1, wherein the scan vefocity
modulation coll Includes an upper coll secﬂon and a lower coll section
35 connected in paralll_e_l.._ said upper coll’ section and said lower coil section being

“ﬁﬁ?iﬂ‘ri’iirﬂﬂi"m i



I sion tube or cathode ray tube 30 has a funnel
shaped or“lwmug“lumumﬁortlon 36 between the electron gun end 32 and the
screen 34 : for vertical deflection and horizontal
defl ection are mounted on & deflection yokel2-. - =~ arrangenment 70 on the
funnel  portion 36 of the tube, typically be€ing wund on a 5 pl astic
yoke formor liner 72. The vertical and hori zo'nt al deflection coils 80, 90
are 0, u ééﬂyﬁa | R Ny W@l | el
to the el ectro(%%%Elg % &%dLQS B %ﬁ&dm @ph ow'a ong {t‘ehlg fbgﬁfléﬁg ?srg?dfgce
38 of the tub@%ﬂ@'@éﬁqm@d@dmwﬂo' o¥ef | ection windings are wr apped
toroidally on a magnetically perneable core 71- and the horizontal
def l'ecti on w ndi ngs_ reest ag

Vert1 cal “wi ndl nge. ok 08I HARRS oDl Sdip G, ey Ind Uer PG Sler oot

along 5  tdeciibeacn e ssoandiddie ndulation: edll edchdexiged avkstantially mete shan
o' clock. The vedical [ 'EQI | s" produce horizontal nagnetic
flux lines i ntﬁ s%(?f"f'ﬂé’ ?‘hcé‘_"gga];’r‘%% the'1es. (causing vertical

di spl acenent) and the horizontal coils produce vertical flux (for

hori zontal di spl acegregiy)

p Hﬁus‘%béﬂm 'toda&lneqt IHerGiR | e PEc iGwért call
hi gher 15 frequenc?/ thg* t vertlc coil sto acco l'i sh Long ganni ng,
and for saddl esqot;g@s of the scan velocity modulation ooll are orrong on a bobbin
10 on a rear of a deflection yoke liner, orronged forword of the electrode structure in

the electron gun thot lncludes the prefocuslng eleclrodes

9. The opporotus occordlng to clalm 8, wherein the coll sections are
arranged forwcrrd of the final anode electrode of the electron gun.

15

10. A televlslon apparatus comprising:

a plcture tube with-an electron gun ot a rear end, a screen at a forward
end, and vertlool ond horizontat deﬂectuon coils disposed on a funnel of the
picture tube; , '

20 a static convergenoe mcgnet drsposed over the electron gun;

~ means for exoihng the vertical and honzontol defiection coils at a vertical
rate and a horlzontol rate, respectively to soan the electron beam from clong a
raster pattem on the screen

an SVM driver circuit responslve to o Iumrnance component of a video
25 signal, the SVM olroult being operable to prowde a drive current as a functron of
' changes In said luminancé component; and,
a ‘scan velocrty modulation coil. r_:' ng the drive curent of the SVM
'clrcult for modlfylng the horizontol scan fate 'of the electron beam, the scan
velocity modulotron coll belng spaced longlluctrnolly from the static convergence

30 magnet and at leost partly overiapping the ‘horizontal deﬂecﬂon coll.

11. The televlslon opparotus oooording;to claim 10, wherein the horizontal
deflection coll hos end tumns at the rear end. orranged fiat on surface of the tube
for a distance longltudrnally e S
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.COI|S are t n the inside of the deflection yoke l-i ner,

,adJ acent tAﬁ"’"ﬂ""ﬂlﬂ”ﬂﬂﬂ"ﬁurface 38 of the tube 30, closef to the

el ectron beans,c agz show i " '1. The vertical deflection coils
are outside the liner on the:core, as shownrl8n - FIGURES 1 and 2. 20
Assum ng that an el ectron beam scanni ng across the screen encounters a

change.in lum nance such as a vertical bright line as shown in Fl GURE 4

(i.e when . the e rts@usisﬁ é&&@hﬁcae@&aiaeafa I&u«hnw e@ﬁ&@tnoﬁ'\e soan
decreased to achi eve brl? dar ker "em SSI on romt e g} hors
on the screen) YelpRY F\°§’é‘°§‘ﬁﬂ ‘¥°§I s qt; 'ﬁﬁs*d?"’f"hé“pe"mm Anethe ? ent
woul d nor mal | y hofsontal Wefleetidnagdilzont al scanni ng” pr oceeds. 25 _ Thi s

produces, in conmbination with the effects of- beam spot profile, an area of
i ncreasi ng ‘bri ght ness approaching a transition to the bright er shade and
an area 5 of d&c‘ﬁ'!@ateievglonrdxmnrawscquw@ reipimidy wheegin ttveeend tums

transition to bheoHERde) nShHAlR e soan velobll nBBuEN6F Bbi 8Rd He RERNI Ng. TO

conbat the |oc ution or arl erent in
situation, the video drive signal (e.g. the stepwi se variation In |um nance

as 30 shown In Eh&ﬂ%Et&évld:&a R Rﬁé@@:o%rdﬁ\d)ﬁ"a&ﬁam Wb.atmemémdc@w t

to obtain a used om)dlf t he horizon Iectlon t he
beam at the trgﬁg‘?‘fﬁoﬂn&ﬁllﬂé wound ‘on %xﬁ%ﬁ 'W?L 'é‘gnl% "V

hori zont alb scamddurtsiontcallds gigoosedi wmﬁ;ﬂdﬁ&ldb to the rear pfdthe €ord.r om a dar ker
background 62 to a brighter area 64 the circuit accelerates - t he
beam approaching the transition and decelerates the beam after the 35
transition. Conver sdb.yThehdelegsieni appdratun cbeorbinggta aloiar 3@ $herein thedscamer

area velocity modulation coil includes an upper coil section and a lower coli section

coupled in parallel, said upper colil section dnd said lower coil section being

15 operable to produce a generally dipole ‘magneﬁc field oriented vertically,
perpendicular fo the longitudinal cxds.

16. The television opparatus according to claim 15, wherein the upper and -
_ lower coll sections of the scan velocity modulchon coll each extend more than
20 90° around a curcumferenoe of the tube.

. 17. The tele\_?!sion apparatus according fo claim 10, wherein upper and
" lower coil sections of the scan velocity modulation coll are arranged on a bobbin
formed on a rear of a deﬂechon yoke liner, arranged forward of feromagnetic

25 material in the electron gun.

18. The felev_léion apporotus acoordifr-‘_\g to claim 10, wherein ihe_ horizontal
deflection coils ore'fexcited_ at a 2fHd scanning rate for progressive scanning of the
roster. ' '

19 The televlsion apparatus occording fo claim 10, wherein the horizontal
deflection coils protrude rearwordly along 1he axis of the electron beam from the
vertical deflection ‘coils,. said scan velocliy ‘modulation coil being disposed
rearwardly of -the veﬂical deflection colls ond forwardly of most of the metallic

*35 s’rructure in the electron gun, '

This Sheet Has Been Re

IIIIIIH IIIIIIHI I




the beam 1§ aeC‘éTETargd approaching the transition and accel erat ed upon

i Ll IIIM ] W

-14- -

20. The television apparatus accor ""'ng to cloim 19, wherein the scan
velocity modulohon conl has a sensifivity - 't least 1.7 milimeter deflection pef
ampere of modulation .coil current at the een er' of the screen.

5 21. A television apparatus compﬁslng
a picture tube with an electron gu f“‘"”t_'fa rear end, a screen at a forward
end, and vertical and horizontal deflect '_pdls disposed on a funnel of the
picture tube substantially adjacent a redr"_ f-the horizontal defiection coil;
a static convergence magnef dis ¥ :"'over the electron gun;
10 - means for exciting the vertical cnd
' rate and at a horizonal rate in a progressiv__f @Ster scanning manner;
| an SVM driver circuit coupled fo a'ilt
signal, the SVM circuit being operable to provide a drive curent as a function of
_ changes in said luminance component' and
15 ’ a scan velocity modulation coil cogql_ed fo the drive cument of the SVM
circuit for modifying the horizontal scan rcte of the electron beam, the scan
velocity modulation coil being spaced fromthe static convergence magnet and
at least partly overiapping the horizontal déﬁécﬁon coll,

'ﬁi_onicl deflection colls ot a vertical

fuminance component of a video

20 - 22. The television apparatus oocordmg fo claim 21, wherein the horizontal
deflection coll has e'nd tums at the rear ond. drronged fiat on surface of the tube
for a distance olong a Z-axis defined by e electron beam, the scan velocity
modulation coil being at least partly sug _mposed on 1he end tumns of the
horizontal deflection ¢oll relative to the Z-axs.

25 _
_ 23. The ftelevision apparatus accor "g to claim 21, wherein the vertical
deﬂecﬂon coll is wound on a core onithe funnel, and the scan velocily
"~ modulation coil is disposed without overia _t_o‘--fhe rear of the core.
30 24. The television apparatus a jg t6 claim 21, wherein the scan

velocity moduldﬁon coil has a sensitivity o i l_easf 1.7 miillimeter of deﬂecﬂon per
cmpere of modulohon coil current ot the center of the screen.
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passing the transition. The net change of the accel erations and

decel erati ons “"“"“é’"ri'(':"()’"l]‘rﬁ'é"r”é“a""’é'l'—d‘hg each scan line is zero, such that
.1’he scan rote for line is equal "to the average scan rate.
"Circuits for pr odu E“la "I I““Mll“‘mle”t "5' Si gnal shown in FIGURE 5 are
known in the CLI Cui anti ci a 5 transition in =~

| um nance, and d| fferentiate the lum nance of the video signal. The-
differentiated signal is AC cotipled to an auxiliary horizontal deflecti on

coi | provi dg& |£ add| t ‘to t nai n hor| z nt al . defl ect| nbeCOJhl
aﬂ‘@dﬁ% %[d |9f%h 3»

obtain the require N
regdlechron gun h;djdadmt arear bod ict ding &lbe, for

deflection to modeidnem
defl ection coi ap. V. n art

blonP e Yddr o o Ind biBSia QU meBudr B B
agt a front of ﬂleh@bél thetarnargiys CQﬂ‘DL"Si@Gt ube.

may typically %‘Bmé‘%e teéed:frg
conver genge rra@neelsbfdh%pli@e@_@
However, the el ect r@rg,oqerbdn .

material . A portion of the nagnet 1 ux produce '
accordingly is appl @(mmqwa#ﬁ,,_, ke indycling &Y@ﬂ%@n@@ﬂ%ﬂ%@f‘lf% V@‘i"c‘t"he

15 el ect r ogefiiéRon ONGHe bEaMEHA Behdrbshtbll dReecidn Ebilitor horishRi foreetonyof
per neabl e mat er ; roduced b%ift he SVM

coil. thus becdhgPeam. "'alt}?g. .F'%" ﬁgnfﬁcﬁé\fe"faggég O toqf 8Pg e

_-__sfo_hc comiergéneesmagmture of the gun is
conductive metal. Nagnetje.ds Gldbk 'ohaéam% modifyin sarooﬂ&&sgfap&ehwoﬁw
coil therefore induCe curre

the conducti-ve e
the electron “bear
15

26. A scan vetocﬂy modu!ohon opporcius for a cathode ray tube, the
cathode ray tube incl "g. an electron gun adjacent a rear end of the tube, for
20 emitting an e!ectro_ '"ck')ng a beam poth from the electron gun through a
funnel of the tube 1 n at a front of the tube, the gpparatus comprising:
a static convergs ce mognet cssembly disposed over the electron gun;
a primary ¢ 1 yoke including a vertical deflection coll for vertical -
deflection of the by rizontal deflection coll for horizontal deflection of
25 the beam, the horizontal défiéction coll having end tums at a rear end, disposed
substantially odjdq.en ﬁc convergence magnet; '
" /e on coll for modifying said horizontal deflection of
n velocify modulahon coll located clong the
fowva_rd _cng without overap of the static
 and reorwcrd and without overlap of the core;

the electron bea
longitudinal cods
30 - convergence m_og____
and

means for excihng the scan velocity modulotlon coll for varying a horizontal
scon rate of soid elec ; beom e
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20 t he gun. Although' the SYWM coil is placed close to the source of thes/ ™"

el ectrons (i.e., close to the electron gun), part of its power is

wast ed on resistive heating via ' eddy currents in the conductive

el ement.s of the gun. An el ectifon’ gun arrangenent is shown in
~side elevation in FIGURE 1. In a col or. tel evision apparatus, the

el ectron gun has three spaced inline cathodes 25 di sposed at the rear

end 32 of the tube 30, for red, blue and green colors

respectively, only one bEIgé ﬁﬁbﬁﬁﬁﬂﬁ al so has: a

control grid el ectrode ‘a screen grl electro &X; a first

prefocus | ens el ectrode G3; .a second prefocus Iens electrode 4; a

conbi ned. third prefocus |ens el ect rode ABSTRACT and first quadrupol e

(nmul tipole) Iens el ectrode G6B: a conbined second 30 quadrupol e | ens

el ectrode and first mai-n focusing | ens el ectrode G5T; and, a second

mai n focusi ng A e8en a88cRCABUBIAb BVMY GSIdraRle 16icathdds Ryl meéssdbﬁmg
pl aced i n order l_R‘Pr?ceedl ng fromthe rear 32 ofi the tube. The main focus

| ens . the gun is in. the gap between the GBT and G6
el ectrodes. At the front of the electron gun, a shield cup 142 is

di sposed forwardly of th | #5 0r anode G5. Shield cup 142
is provided at the front e%%fagélctoﬁv éé'{‘%dﬁ'ﬁéﬁe 5t?n and i s open on

its front. At various ome§ dgflectien V%@"&B@?‘Pﬁ'ﬁ"e@ ipgudingca vertical

REPLACEMENT SHEET defiectidn coil 80 and an horizontal deflection coil 90 having
end fums 94 disposed@ubstcnt_lg_llyf adjacent 1o the mognet
52. | -
-a beom velocity modulchon ooil 100 locoted along 1he
longlfudinol oaxis 42 party - overloppmg the horizontal
deflection coil 90.
The SVM apparatus is . employed in order fo obiain steeper picture
transitions in the line scan direction as d!sployed by cathode ray tubes.
The Invention finds use In television sefs.
(Figure 1)
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[err] o ' st : S Eeew
el ectron beans exit el ectrode G6 into shield cup 142, shunts and enhancers

are. B provi ded to shield the emerging beans fromstray vertica
fields, and correct for a convergence error known as conm
error., - The gun el ectrodes are conductive and certain

ones of the el ectrodes
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Ij?gg' é_ﬁ_
\ -
: 'ﬁ~‘ SET i w

A "P[ G5B
ot Gl

94
f
00

FlG. 1
Y 80 "

~
‘Q .
= B

—— N

*  This Sheet H.

m m Tr”“’ |



5 may al so be ferromagnetic. Electrode Ga—' made, for exanble of Iron

ni ckel 48, and shields the be omstray vertical fields
" to prevent spot coma i.e., to prevent flaring of the electron-
beam cross sections. The shield cup 142 as noted " is provided

with ferromagnetic shunts and enhancers for shielding the energing

‘beans fromvertical fields. The grid electrode G . which nust withstand

10 tenperature cycling due to its proximty to the heated cathodes, is
made for exanpl e of stainless steel 430. for |ow therma

~ expansi on characteristics. This ‘material is also magnetically
per nmeabl e. Static convergence nmagnets 52 ar-e di sposed
on the tube in I nmediate o proximty to the el ectron gun as
shown in FIGURE 1. The convergence maghets are - 15 per manent
magnets (i.e., producing static magnetic fields) and are used to adj ust
the convergence of the three electron beans when initially setting up the
tel evision tube. In known arrangenents, SVMcoils are disposed directly on

t he static convergence magnets, the magnets being fornmed by
ferromagneti c powder enbedded in.a plastic, for exanple a
-plastic tape attached to a rearward of the- 20 defl ecti on yoke’

| i ner. _ , The present inventive arrangenent may al so use
static convergence magnets, for exanple in the formof a
plastic tape 52 with enbedded barium . ferrite powder, as
shown in FI GURES 1-3. r, the SYMcoil is Iocated at a

di stance fromthe Con{E ggnce\ magnets 52, i.e formard al ong the bean1aX|s
42

’ 30
| Ve
ER ,\G. .

72—"H] =) :? ..

Mo4
3%
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25 and al so substantially-forward relative t®p/post of the netallic
structure of electron _ _ - gun 40. According to an inventive

. feature;  the SYMcoil.is arranged to at |east - partly overl ap
‘the fldat rear windings 94 of the main horizontal deflection coils _
al ong-the Z-axis. According to a different- inventive feature; the SVM coi
is . : arranged longitudinally forward of the gun main focus

| ens point and rearward of .30 core 71. ' I n
such on arrangenent, the magnetic field produced by the SVM coil

does not significantly interact wth ferronmagnetic and nost of the :
conductive elenents in the electron gun. Mire of the current used to excite
the SVMcoil 'Is _ used to produce a nagnetic flux which

I ntersects the electron beampath. As a - 35 result the SVM<coil is
nore sensitive than in an arrangenent wherein the SVM coi

is placed on the-convergence magnets or otherw se over several of the

:  This Sheet Has Be
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el ectrodes of the gun 40. More of the avallakaL tput of the SVNIdr|V|ng

circuit . is put to advantage toward the obfective of varying the
hori:zontal beam scanning = velocity, to correct for the rise and
fall ‘time of the electron beam and to sharpen: the contrast of the
di'splay- at the edges of transitions in |uminance. 5 - The SVM

coil 100 Is placed substaritially dear of the el ectrodes of the

el ectron gun 40. The SVM coil 100 has an upper coil winding 102 and a | ower
coil winding 104, arranged to overlap (along the Zj is) the rear turns of
the main horizontal deflection coils at ear of the "deflection
yoke. These tuwrns of t = nal - | ection w ndi ngs

flat on the surface 38 10

advant ageously are | ai of the tube, with the
- SVM coi | superinposed, for placed thereon. The SVMcqi | s hus need
be spaced fromthe tubg¢ 30 (and fromthe electron b an) I
t hi ckness of the flat fear w ndi.ngs X,I-hél{norl zont coi I n th| s nmanner
t he SVM coi | pjoduces substgntfally i mprove beam defl ecti on
di stance per unit of ditwifge = = =f=lrc = — o
. ' - \\ /éé
) - :
" Viveo
. DRIVE SIGMAL
r N
nlew
N
SVM Cugeent
K3
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current). 15 As shown in FIGURES 1 3nd<2, the SVMcoil 100 is

“nounted on a bobbin 74 at the rear of the“deflection yoke |iner 72.
The upper SVM coil - sectiaon 102 and _ | ower SVM coil section 104 are
connected in parallel and when energized with a - current produce a

general ly dipole vertically oriented magnetic field-operable to
defl ect the electron bean1hor|zontally effectively nodifying the

hori zontal scan 20 - rate of ‘the beam as obtai ned using the main
horizontal deflection coil 90 - The main horizonta
deflection coil 90 the SVMcoil w ndings 102 and 104, and the

el ectron gun 40 with static convergence nagnet tape 52 thereon, are

shown in FIGURE 3 with the respective parts dlsposed in their relative
posi tions along the Z-axis 42, but in an exploded view radially of
t he beam axis. The 25 wi ndings of the hori'zontal coil 90 run along the
i nner surface of the deflection yoke liner 72 (not shown in FI GURE
3), defining | oops windi.ng al ong the funnel . shaped portion of the
defl ection yoke liner and extending in a flat -configuration - at' the
rear wi ndings 94 of the deflection coil. Successive rear end turn
conductors In the coil pass al ongside one another on the surface of the
coil as 30 rested on the surface of the tube when the defl ection yoke is
in place. The .SVM coils overlap the flat rear wi ndings of
the horizontal deflection coil - along the Z-axis at the rear of the
defl ection yoke. As seen in FIGURE 1.the SVWM coils can overlop the
extreme front of the electron gun structure in the area of the

otV
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h
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SJ‘]I eld cup 142; However,the SVYM coils do not overlap the main bodyroé-tthe

“gun. .35 and al so advant ageausly da _not. overlap the rear end of core 71
or the rear of the verti cal def | RERLASTEMIENT SHEETS  SG
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D/", at OF RECEIPT

SCAN VELOCITY MODULATION APPARATUS

This invention relates to the field of beam s',cjghvelocity modulation apparatus for
cathode ray tube displays. '

Scan velocny modulation is known ‘in beam deflection of cothode ray
tubes, and is employed in order to obfain ump._roved contrast and sharpness of the

5 picture. The basic idea is to change the hQrizdntol scan velocity of the electron
. “.:: . beam during a transition from light to dcr-ii_:_'_o_r' dark to light along the scanning
- }" _ pattemn.  Assuming, for example, that the scan is fo pass across a bright verical .

line on a dark background, the objective is.to reproduce a display wherein the

luminance of the screen for each horizonté_l _scan cros'sing the line rises instantly

“10 from a minimum in the dark area to a mdi&imum at the line, and. drops instantly

from the maximum to the minimum upon pessmg the line. However, the rise and

fall times of the electron beam cument and phosphor light output are not zero

‘The actual dlsploy (with scan velocity modulohon not in use) has shades of gray
at the transitions, which the viewer perceives os a lack of shorpness or a blurring '

15 at the transitions. .

With beam scan velocity modulcﬁon;.‘_ 'dr_cuifry is provided to anticipate the

transition in luminance, and to modify the hb‘_'_ri__iéntal scanning speed such that the

Becm is accelerated at the dark area odja'c_:_éh_t the fransition, i.e., scanned af a

. - rate in excess of the average scan rate. Thé{ﬁme gained by this acceleration of
: 20 the beam is used on the bright side o’_f-._fhe transition, where the beam is

decelerated to below the average scanning: rate, thereby exciting the phosphors
of the bright side of the transition longer.
sharper than would occur if the beam is $
which did not take the transition into ac

‘E.J
N

is causes the transition to oppear
ned across the transition of o rate
nt. The fotal time taken fo scan
25 horizontal® lines remains constant, with the acceleration and deceleration
canceling one another. At transitions from'_. :
process is reversed. The net effect is fo,

increasing the sharpness of image edges a

t background to a dark area the
out beam spread and rise time,
e’rt:eived by the viewer.
The beam velocity modulchon is opplled usung an additional deﬂechon .
30 coil operoble to ‘modify the horizontal deﬂechori of the beam.- The  additional”
: deﬂechon coil is excited by a driver c:rc"""

that amplifies the luminarice video
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-9- The SVM sensitivity |Is substantially inproved as

conpared to known SVM coil arrangenents. This enables the SVM coil
apparatus to operate at relatively |l ower current levels, and eases
the demands on the driving circuitry therefor, particul arly at

2f[err] scan rates as used for progressive raster scanning. 5
Due to the increased sensitivity of the SVM ?ml according to the

i nventi on. the SYMcoil even at a 2f[err] scanning rate can be _
excited by circuitry havi ng reduced drive_gr conponFnt consﬁrugt:gp
requirenents. - video signa In particu

t he | uninance) i 5'8"@11&#3&3'{8”3\”% d??‘?@?%ﬂnat Ben itpards o of ’b‘?é@ﬁﬁﬂ sigP@r

122, which devel Gpeent e levartramsitiersatThersve goilalypicdiyedrivedadias wgoad Idrbindled
al so coupled to icBRoN@F tv\tl‘ﬁ@lthea&ﬂmﬁﬁﬁcz%@ujgﬁ __;;g;{?*agaé% pils 80, 90, to

synchroni ze riate verti d-:horizontal deflection
c?/r cuits. Di fferent Bgf[e&&’hﬁﬂ"s are typicaliy MosRiAd 10i @ 9lasp Piche fikeeen & plastic
push-pul | oui put deflealion weke Somge A%nﬁnfélh@ef&i%rc|ﬁé|lUistproduced by ahoalle

el v 2 bal 1 aloddtush Xyahgotdh cEABECE) e OB b B S

Illjglsar IT% out put 6’?"%%'0"‘ %2'3& P@gﬂ@v PR #ob erargament mn@pm«@d@gorer s
AC coupl ed to theidSe @oirdd Halube eck. These APAR &ifPosdddn the funnel or fiaring
portion of the tube forward of rhe electron gun, which is at the extreme rear of
10 the tube,

It is desirable to plocé the SVM coil as close as possible to the electron
beam, so that the available power of the magnetic field generated for scan
velocity modulation is applied to the ele'éfr'c?);n beam without decrease in field
-strength due to spacing. Moreo:/er, spacingis at a bremium. A'iypicol SVM coil is

" 15 mounted in a manner that represents cerfgin compromises. While the SVM coil
may be placed close to the beam, it is also close to ferous and/or conductive
materials.

According to the prior art, the 'SVM'eoiI is mounted on the rear of the
defiection yoke form, in close pro;crmiiy wrth the electron gun and overapping
20 portions of the electron gun along the’ lohgitudinol Z-axis. The SVM coil is
associated with fhe sfohc convergence mognefs which are fyprcolty defined for a
nonadjustable type by meons of a tape of plcshc binder with embedded ferrous
powder (e.g.. barium ferite). placed to the rear of the deflection yoke at the
electron gun, and magnetized during'iniﬁal 'se_fup of the deflection yoke to cause

25 the respective beams of the electron gun to_c_,onverg-e at a point.
The mounting of the SVM coil to the reor of the deflection yoke aiso places
the SVM coil in immediate proximity with ihe electron gun structure. The electron
gun normally Includes permeable ferromcgnehc material (e.g.. steel) that fo a
certain extent may confine the iines of ﬂux of the SVM field to the permeable
30 material, preventing application to the beo =pcfh of the full field strength which
the SVM coil otherwise could produce. Inso '

f as the electron gun inciudes non-
ferromognehc conductive material, eddy currénts Mmay be induced, tending to,
- waste the power of the SVM field in reslshve heohng of the conductive materials.
. In short, the ferrous and conductive material ‘'of the electron guns. tends fo reduce
35. ... the sfrength of the SVM fi eld mterccﬂng with fhe .electron beoms
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. I'n an advant ageous arrangerrent, t he upper and | ower w ndings 102, 104
‘of SVMcoil 100 are rectangul ar wi ndings of about six turns, and are sinply

t aped (non-ferromagnetically) to the outer surface of the bobbin 74
at the rear of the 20 defl ection yoke liner 72. The bobbin may have an
outer dianeter, for exanple of about 4.0 cm and the upper and

| omer SVM coil w ndings can be about 42 nmx - 25 mm each w apped
circunferentially part way around the bobbi : Advant ageously, the
SVM coi |l wi ndi ngs each occupy nore than 90[3err] and in the

Il lustrated exanpl e occupy about 120[err] around the circunf erence of the
bobbi n. 25 and erefqre the tube. t Wo.. coi ndi ngs I

define a resistance ougt‘ i & posspls o ePrta %o‘?ﬁﬁ_ _éfﬁdeftﬁ‘fw 'H'(ﬂ@& AR "%?'Ca'loé

m cr oHenri es. Tmamtzrm lecatiprodtice SYM coil by lnccbpa ) ';fbempurrenftrymmertdﬁ@otent er
of tthetscreen %mabpmte r.ikeznméeéslé@ct%l d 'htct aangéeeor\.stcwfdcrem
excitation curren een ete a od effects in :
shar pness of t PRSI h’}’?’eﬂqudu?ﬁ*?fﬁrﬁfé:{qwgcq‘geﬁ?'em Fr?é’“[%’a?" heed? ven
to pr ovi de5 30 other apnrblemeuassdebiedc iitio nsuch eﬂmnues 2. Brnemomple. incabsiag i num

driving currenty,gfoer of fums ofBR& tsvila %oﬁ”a?f%cts its inductance and J&ﬁcbrﬁt@‘fﬁ%éon I's
particul arly adgﬁ!lrca e to a 34V.16 x ect ‘ratio picture :

and the SWM ‘f"ef’s"‘%jlh‘ﬁf‘%e%{)‘?fp'ﬁetd'ﬁ?fﬁﬁ’ﬁ" 3P0l 'nﬁrﬁas'e/necarrefr
di sposed on bobequirey Ampesed tdmfoeud:rmaeneurdenoérstdmi/omorImolmtwlfodefrbm| on

yoke. 35 The 6r€arrh8§e HI% %’qgﬁrésémﬁb'qgeé%'@wlpl'cyzeﬁw@hﬁcrﬁrgvﬂ erSthRink&

convergence nagnet 52. | ection yoke protrudes rearwardly by a short

di stanee 1% endHLX ??iﬂ’@f‘s'\‘?

.The problems mentioned are more drfﬁcult in television agpparatus using a
progressively scanned raster rather than a ro_s_t__er of successive intereaved fields.
’A progressively scanned raster operates at do’(_rble the usual horizontal sconning
rate in order to scan all the lines of the vrdeo -;frome (e.g.. 625 lines in PAL) during
15 the time previously allowed for one of two interleaved fields. The frequencies
' employed in the video signal, which is différenﬁcted to obtain the SVM drive
signal, are twice as fast (2f) as the ﬁé&dencies in the interleaved field
arrangement (fH). Nevertheless, the magnetic field required of the SVM coil to
obtain a given amount of deflection must be* about the same as before, because
20 the extent of cuxiliory deflection of the elecfrbhs in the beams is a fonction of
field strength. As @ result, the SVM driving c;ir_(:‘_uitry must produce large amplitude
current puises, but due to the . higher sconnfng rate, the cument pulses are of
shorter duration. This places severe demcn&s' on the SVM coil driving circuitry,
and may lead to additional expénse in the 'provision of higher powered and
25 faster components. -

it Is an aspect of the invention to reiieye demands on the SVM driving
circuitry insofar as possible by maximizing th ensiﬁvity of the SVM caoil.

it Is a furtther qspect of the invention :
from ferrous and other metallic materials ass

listance the SVM coil arangement
igted with the electron guns.
chieve an improved sensitivity SVM

coil mounting in a manner that does not odd to the dimensions of the picture

tube along the electron’ beam axis or Z-axis and reodily can be accomplished on

o short neck tube. i ) ) . . :

' in an rnvenhve orrongement a scon velocity modulotron (SVM) coil =

35. 'orrcngement wherern the SVM | coils are. crro ged to ovenop a. reor portion of the.
. ~'main honzontol deﬂectron coils olong the Z :

30

ntal coils may be
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clonp for affixing the liner to the tube. To the rear of the liner only
‘about 3 mmdistance remains to the edge of the static convergence nmagnet
tape 52. which is about 2.5 cmin width. SVMsensitivity is inproved while
still maintaining a

of the 'saddle type and have stroight' end Mrﬁs. Le. fiat windings at the rear of the
deflection coil, lying along the surface of the picture tube. The SVM coil may be
placed .over the ﬂct rear tums of the main rjérizontol deflection coil, to fﬁe rear of
the core around which the vertical deﬂecfio\r{-—_c.oil is wrapped. The SVM coil is thus
5 placed well clear of ferromagnetic and mosf’ conductive materials associated with
the electron gun, and in relatively close proximsfy with the electron beam. The
sensmv:ty of the SVM coil is improved to the polnt that the coil can be driven in @
progressive raster dispiay, at twice the ho__nzon’rol rate(i.e., 2fH) for interleaved
raster display, using substantially the son%é sort of driving circultry formerly
10 employed with SVM coils used in conjunction with interdlaced scanning at fH..
FIGURE 1 is a partial side section view in elevation, showing a cathode ray
tube, deflection yoke and SVM coil orrongéh'nent according to the invention, the
fube shown partly cl:t away to reveal the eléctron gun structure;
FIGURE 2 is a side elevation thereof, showing the full television tube;

15 FIGURE '3 is a vertically exploded péré_p_ech’ve view showing the relationship
of the electron gun, static convergence magnets, horizontal defiection colls and
SVM ¢éoil; '

FIGURE 4 is an elevation view of a félevision screen, h}Jving a contrasting
bright bar disposed on a background;
20 FIGURE 5§ is g time diagram showing} the video drive signal and the SYM
drive signol applied in the case of a display as shown in FIGURE 4;
FIGURE 6 is a schematic circuit diqgram showing the beam deflection
arrangement driving the SVM coil of the invelfiﬁon.
With reference to FIGURES 1 and 2, a television picture fube 30 is arranged
25 with an electron gun 40 at a rear end 32, "_e"mitﬁng a stream of electrons which
are accelerated toward the phosphor screqn_ 34 at the opposite or front end. The
luminance (brighiness) of light emission by fh -Scréen is determined in part by the
current level of incident electrons emitted by the electron gun 40 and striking the
phosphors at any ';)orticulcr point on the.screen. The electrons are moving
30 charges and constitute a q:unenf, whereby the lectrons are deflected by incident
magnetic fields. The eleciron beam is deﬂecied at a horizontal scanning rate to
titGce successive lines, and at g vertical s'éb‘n'ning' rate 10 cause the successive
lines to be verhcolly spoced from one ono'rher on the. screen, the scanning
def'mng a roster poﬂem WhICh Is repeotedf :

} mfeﬂecved f' elds or in progressrve'
35 ' 'scons of eoch successlve fine in 'U'REPL AU N‘FNI SHEET .
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The television tube or cathode ray tubeso has a funnel shaped or flaring
portion 36 between the electron gun end 3 i'd__fhe screen 34. Deflection coils
for vertical deflection and horizontal deﬁection re mounted on a deflection yoke
arrangement 70 on the funnet portion 36 of 'rhtube typically being wound on a
plastic yoke form or liner 72. The vertical ch ¢

.,_:_:,o"riiontol deflection coils 80, 90 are
elongated along the funnel in a Ionglfudmel dnrechon parallel to the electron
beam axis 42, and follow along the ﬂonng surfoce 38 of the tube 30. The vertical
deflection windings -are wrapped foroidally on __o_ magnetically permeable core 71
and the horizontal deflection windings rest qéﬁfﬁst the surface 38 of the tube. The
verical windings are disposed in the area oi‘_ib'ohd 12 o'clock as viewed along

the beam axis and the horizontal windings ;q_'ré ot 3 and 9 o'clock. The vertical

defiection coils produce horizontal mcgneﬂ'c"ﬂhx lines intersecting the bearn path
(causing vertical displacement) cmd the horizontal colils produce vertical flux (for
horizontal displacement). The honzomol deﬂechon coils operate at a higher
frequency than the vertical coiis to cccomphsh__lme scanning, and for saddle type
coils are typically placed on the inside of fhe deflection yoke liner, adjacent the
outer surface 38 of the tube 30, closer to the. electron beams, as shown in FIGURE
1. The vertical deflection  coils are outside the liner on the core, as shown in
FIGURES 1 and 2. |

Assuming that an electron beam scchriiri,‘g across the screen encounters a

- change In luminance such as a vertical brigh'_t;'_?iihe'os shown in FIGURE 4 (l.e.. when

the current of the electron beam Is lncreosgdi-b_'r decreased to achieve brighter or
darker emission from the phosphors on the _sEreen), the rise and fail time of the
electron beam curfenf would normally occur, '%ile horizontal scanning proceeds.
This produces, in combination with the effects.
increasing brightness approaching a tronsiﬁ'

of beam spot profile. an area of
'ihe brighter shade, and an area
of decreasing brightness proceeding owcy from:the fransition to the darker shade,
in the direction of scanning. To combat the- ock-of resolution or clarity inherent in
such a situation, the video drive signal (e.g. fhe sfepwise variation In luminance as
shown In FIGURE 5) Is processed by a bedi
signal used to modify the horizontal defiect
example, when the beam during hori’zoni'
passes from a dorker bcckground 62 to at
the beom cpproochmg the transition é
tronsmon Conversery when passing from- h bdghfer oreo 64 .10 ‘a darker.-ared -

an modulation circuit to obtain a
of the beam at the transifions. For
can lire 66 as shown in FIGURE 4

or area 64, the circuit. accelerates

.- 62, the beom Is decelerated opproochun' 'me transition and accelerated upon .
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disposed at the rear end 32 of the tube 30,

‘and is open on its front. At various ones.of:

passing the transition. The net change of the accelerations and decelerations
encountered along each’ scan line is zero,

that the scan rate for each full |
line is equal to the average scan rate. Circ fs for producing the SVM cument
signal shown in FIGURE § are known in the art.  Such circuits anficipate a
transition in luminance, and differentiate the ldrﬁinonce of the video signol. The
differentiated signal is AC coupled to an ouxlhory horizontdl defiection coil
provided in addition to the main horizontal deﬂechon coil, to obtain the required
scan rate modulation by adding the SVM de_f_lechon to the deflection produced
by the main horizontal deflection coil.

Scan velocity modulation as known in 1he art may typically be executed by
placing an auxiliary coil on the static conver_gence magnets disposed adjocent
the electron gun of the tube. However, the ele_cfron gun includes ferromagnetic
and conductive material. A portion of the_m_g"gneﬂc flux produced by the SVM
coil accordingly is applied in an area where--'fihe ferromagnetic material of the
electron gun tends to confine the lines of flux to magnetically pemmeable
materials. Part of the magnetic field produced by the SVM coil thus becomes
confined to a path that does not intersect the-electron beam. Furthermore, much
of the structure of the gun is conductive: __ij)etcl. Magnetic field variations
produced by the SVM coil therefore iriguce currents in the conductive elements of
the gun. Although the SVM coil is placed cl_ése to the source of the electrons
(i.e.. close to the electron gun), part of its powef Is wasted on resistive heating via
eddy currents in the conductive elements of 1he gun.

An electron gun arrangement is shown' In side elevotnon in FIGURE 1. Inag
color television apparatus, the electron gun has three spcced inline cathodes

-_for red, blue and green colors,
respectively, only one being shown in the drgyv_ing. The gun also has: a control

grid electrode G1; a screen grid electrode G2, a first prefocus lens electrode G3;
a second prefocus lens electrode G4: a combmed third prefocus lens electrode
ond first quadrupole (muitipole) lens elee"Ode G58; a combined second
quadrupole lens electrode and first main f¢ ing lens electrode GST; and, a
second main focusing lens and acceleratio . eleclrode G6, these items being
pldced' in order proceeding from the rear f the tube. The main focus lens
point of the gun is in. 'me gap between the & T and G4 electrodes. At the frent .

of the electron gun, a ‘shield cup 142 is daspo ’ed forwcrdiy of the fihal electrode S

or anode G6. Shield -cup 142 is provided. ot he front or exit end of the .gun 40'_
_ e three opertures, by which the :
REPLACEM&NT SHEFT
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electron beams exit electrode G6 Into shleld cup 142, shunts and enhancers are
provided to shield the emerging beams from stray vertical fields, and correct for o
convergence efror known as coma error.

The gun eleclrodes are conductive and certain ones of the electrodes
may also be feromagnetic. Electrode G3 Is 'm_dde. for example, of iron nickel 48,
and shields the beams from stray vertical fields to pfevent spot comaq, lLe. to
prevent flaring of the electron beam cross sections. The shield cup 142 os noted
is provided with feromagnetic shunts and enhancers for shielding the emerging

‘-beams from verical fields. The grd electrode G1, which must withstand

temperature cycling due to its proximlh} to the heated cathodes, is made for
example of stainless steel 430, for low thermal expansion characteristics. This
material is also magnetically pemneabile. '

Static convergence magnets 52 are disposed on the fube in immediate
proximity to the electron gun as shown in FIGURE 1. The convergence magnets are
permanent magnets’ (i.e.. producing static magnetic fields) and are used to adjust
the convergence of the three electron beams when inifially sefting up the
television tube. In known arrangements, SVM ¢olls are disposed directly on the
static convergence magnets, the magnets being formed by fenemcgn_eﬁc powder
embedded in a plastic, for example c plastic tape aftached to a rearward of the
defiection yoke liner. _

The present inventive amrangement may also use static convergence
magnets, for example In the form of a plastic tape 52.with.embedded barium
fei'n'te powder, as shown in FIGURES 1-3. However, the SVM coil is located at a
distance from the convergence magnets 52, L.e. forward along the beam axis 42,
and also substantially forward relative to m_q_s‘t; of the metaliic structure of electron
gun'40. According to an inventive feature, ‘the SVM coll Is amranged to at least
portly overlap the fiat rear win&ings 94 of. the main horizontal defiection colls
along the Z-axis. According to a diﬁereq}\fi inventive feature, the SVM coil is
aranged longitudinally forward of the gun rhdln focus lens point and rearward of
core 71. : - '

In such an amrangement. the mognetlc field produced by the SVM coil
does not sugniﬂconﬂy lnteroct with ferromogneﬁc and most of the conducﬂve

. &lements in thé electron gun More of the cument used to excite the SVM Coil Is-
~ used fo produce a magneﬂc ﬂux which lntersects fhe electron beamn poth As a

result the 'SVM coil Is more sensmve fhcn in an orrongement whereln the SVM. coul‘

i placed on- fhe convergence mcgnets or oﬂng__gf_ the
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[er] -1 1- What is
claimed Is: 1. A scan velocity nodul ati on apparatus for a.

cat hode ray tube, the cathode ray tube including an el ectron gun

adj acent a rear end of the tube, for emtting an el ectron beam al ong
a beampath fromthe electron gun through a 5 funnel of the tube to a
screen at a front of the <tube, the apparatus conprising: a
static convergence nmagnet assenbly di sposed 'éVe_r the el ectron gun; _

a primary deflection yoke including a vertical deflection coil for vertical
defl ection of the beam and a horizontal deflection coil for horizontal

def l'ecti on of electroqesof e gun ¥he Mase iof dhe avoildbiel adputod tooSIYM lievngn gireitd

turns at a rear gt t6loarMSRSL Hhard theSSLRIE bk dhl kg Hh AGES L Scarhib! C

ul at1 on col or
?rgg;/fe ;?ﬁgcgainggRgér'?%'%'n'toa?f’"&& foégfaq %%a%’fdvf%l" ?'%etgftﬂg |Ee? PEAMASHIC PAPScan
vel oci ty nodul at fhercanipst df Seadisrianbbihg edges of ransitiohoingirtindiaeal axi s of the
tube at leagt portly méesvraRiinmot DHibQdd siaiafeEbEChi MY electrodesCE the
and, electron gun 40. The SVM coil 100 has crf upper coil winding 102 and o lower
coil winding 104, aranged to overiap (olongthe Z-cods) the rear tums of fhé main
horizontal deflection coils at the rear of thé_._'-d_.eﬂecﬁon yoke. These turns of the
main horizontal deflection windings advantageously are kaid fiat on the surface 38
10 of the tube, with the SVM coil superimposé& or placed thereon. The SVM coils
thus need be spaced from the tube 30 (and-from the electron beam) by only the
thickness of the flat rear windings of the hé@ontol coil. In this manner the SVM
coil produces substantially improved beam d’éﬂecﬁon distance per unit of driving
current).
15 As shown in FIGURES 1 and 2, the SVM.coil 100 is mounted on a bobbin 74
at the rear of the deflection yoke liner 72. -The ubpef SVM coll section 102 and
lower SVM coil section 104 are connected’ i;h';_p_aranel and when energized with a
current ‘produce a generally dipole verﬁoclly' :prienfed magnetic field operable to
deflect the electron beam horizonfally, eﬁe¢ﬁvely modifying the horzontal scan
20 rate of the beam as obtfained using the main .horizontal deflection coil 90. .

The main horizontal deflection coil 90, the SVM coil windings 102 and 104,
and the electron gun 40 with stafic convergence magnet tape 52 thereon, are
shown in FIGURE 3 with the respective porfs disposed in their relative positions
along the Z-axis 42, but in an exploded wew radially of the beam axis. The

25 windings of the horizontal coit 90 run clon_igf;.f-fhe inner surface of the deflection
yoke liner 72 (not shown in FIGURE 3), deﬁﬁi__ng loops winding dlong the funnel
shaped portion of the deflection yoke Imercnd extending in a flat configuration
at the rear windings 94 of the deﬂec'ﬁip - coll.  Successive rear end tum
conductors in the coil pass alongside one nother on the surface of the coll as

30 rested on the surface of the fube when the ¢ fiection yoke Is in place.

The SVM colls overlap the flat rear windings of the horizontal deflection coil
along the Z-axis at the rear of the deflectior 'y_oke. As seen in FIGURE 1, the SVM
coils can overlap the extreme front of the electon gun structure in fhé areq of the
‘shield cup 142: However, the SVM coils do:npff'overlop the -main body of the gun,. -

: 35 and also ‘advantageously de not pveﬂop ‘h

rear end of core 71 or the rear of -

the vertical deﬁecﬁoh_ coil.
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15 means for exciti ng the scan velocity nodul ation coil for

varying a horizontal scan rate of said electron beam

2. The apparatus according to claim1, wherein rear end turns of the

hori zontal deflection coil include flat w ndings positioned along a surface
of the 20 tube and extending for a distance along the | ongitudi nal

axi s. 3. The apparatus according to claim2. wherein the
scan velocity nodul ation coil is at |east portly superinposed on the
rear end turns of the hori zontal defl®ction coil. 25

4. The apparatus according to claim 2. wherein the rear end turns are
arranged between the scan velocity nodulation coil and a surface of the
t ube. Thé .SVIh eeraitiptyr Iatsutsst@rsiony hprgvedoas lcampodbd tonkresaei SVM he

vertical deflectd éﬂrb,ﬁ,%leméﬂts Thlssean'h@gvﬁl %rﬁa&ﬂa@% foHQH& ot ?&91\/&2

scan velocity nodulation coil 1s i sposed W t hout over
rear of the cordower curent levels, and eases the demonds on the driving cnrcumy therefor,

particulary at 2fH scan rates as used for progressive raster scanning.

5 Due to the increased sensitivity of theSVM coil according to the Invention,
the SVM coil even at a 2f, scanning rate can be excited by circuitty having
reduced drive or component construction red_p___i'rements. As shown In FIGURE 6, the
video signal (in particular the luminance) is coupled to SVM differentiator and

( preamplifier 122, which develops the scan rqeauloﬁon signal. The video signal is

10 also coupled to the vertical and horizontal deflection coils 80, 90, to synchronize
appropriate vertical and horizontal deflection  circuits. Differentiator and
preamplifier 122 provides a pushpull output fe driver stage 124 of the SVM circuit,
-which includes a pair of transistors 130, oonheeted to conduct at opposite polarity
and biased by series/parallel resistors 126 ond capacitors 128, The output of

15 driver 124, coupled between fransistors 130, is AC coupled to the SVM coil 100 via
capacitor 132, .

In an advantageous arangement, tﬁe upper and lower windings 102, 104
of SVM coil 100 are rectangular windings of dbout six tums, and are simply taped
(non-ferromagnetically) to the ouler surface of the bobbin 74 at the rear of the

20 defiection yoke liner 72. The bobbin may have an outer diameter, for example of
about 4.0 cm, and the upper and lower SVM: coil windings can be about 42 mm x
25 mm, each wrapped ' circumferentially ' pcrr way around the bobbin.
Advantageously, the SVM coil windings each bccupy more than 90°, and in the
illustrated example occupy about 120° oround the circumference of the bobbin,
25 and therefore the tube. The two coil wmdmgs in paraliel define a resistance of
about 0.15 ohm and an inductance of 18 mncroHennes The colls produce a
dynamic sensifivity at the center of the screen of about 1.7 mm deflection per
ampere of coll excltation current. it has ; ‘determined .that the good effects in
sharpness of transitions in luminance is ach ed when the coill Is driven to provide
30 a maximum deflection of about 2.2 mm, i
abouf 1.3 amps.

at a maoxdmum driving current of

The. invention Is particularty cpphcobl. to a 34v 16 x9 cspecf rotlo picture |
-.tube, and the SVM coll is quite compoct olong the . Z-axis, .The SVM coil is
dlsposed on. bobbln 74 near the extreme _reor of_the. horizontal .deflection yoke )
'35 E The rear of the yoke is substonholty od;oce ; the static convergence mogne'r 52.
The deﬂechon yoke profrudes reorwordly by a shor# -distanee-to en ege- nder a -
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6. The apparatus according to claim 1, wherein the scan velocity.

‘modul ation coil includes on upper coil section and a |lower coil section 35
connected in parallel. said upper call section and said |ower coil section
bel ng [err] = -12-

10-

clomp for affixing the liner to the tube. To MQ-ﬁeor of the liner only about 3 mm -
distance remains to the édge of the static cqn\(é:_[gence magnet tape 52, which Is
about 25 cm In width. SVM sensitivity is In:"}jproved while still maintaining a
compaet arrangement. l

15 AUG 1996




operable to produce a generally dipole nagnetlc field oriented vertically,

90[ err]

per pendi cul-ar.—to-the longitudinal axis. ~L.._Ihe apparatus
according.to claim®6. wherein the upper and | ower coil{ REp MERG f
t he scan vjﬁﬂlﬂmmﬂlﬂﬂﬂ coi |l each extend substantfi g .‘;Acrgnm %'%t;ﬁ—?
ce of the tube. . The appgr gt us
accordi ng! to cl’aim 1" wher®ei n: upper and | ower coil E@o‘wfbmﬁ)f t phe
scan vel ocity nodul ation coil are arranged on a bobbif formed 10 bn{ a
he el ectrode

rear of a deflection yoke |liner, arranged forward of

structure in
el ect r odes.

of the el ectronwbalrs clbned s:

t he el ectron gun that ireludes th focusing

9. The apparatus according to claim8. “wherein
the coil sections are arranged forward of the final anode el ectrode

10. A television apparatus conprising:

a picture tube wth an %L:ggt\fe%ityg%cﬂofﬁmrgﬁﬁorgmwoﬁ é%ﬁ%e%%ﬁ&r ard

10

15

20

25

30

35

. modulation coll includes an upper coll se:

cathode ray tube including an electron gun o_'_dj_acent a rear end of the tube, for
emitﬁng an electron beam along a beam poih from the electron gun through a
funnel of the tube to o screen at a front of thefube the apparatus comprising:

a static convergence magnet ossemb&_d_isposed over the electron gun;

a primary deflection yoke including o_*\:erﬁcol defiection coil for vertical
deflection of the beam and a horizontal defiection coil for horizontal deflection of
the beam, the horizontal deflection coll having end tums at a rear end, disposed
substantially odjocéni to the static convergence magnet; :

a scan velocity modulation coil for modifyjpng said horizéntal deflection of
the electron beam. the scan velocity mdduloﬁon coil located dalong the
longitudinal axis of the tube at least partly overlappmg the horizontal deflection

~ coll; and,

means for exciting the scan velocity modulation coil for varying a horizontal
scan rate of sald electron beam.

2. The apparatus according to claim 1, wherein rear end tums of the
horizontal deflection’ coil include flot windings positioned along a surface of the
tube and extending for a distance along the longitudinal axds.

3. The apparatus according to clqim 2, wherein the scan velocity
modulation coll' is at least partly superimposed on the rear end tums of the
horizontal deflection coil.

4. The apparatus according fo claimi 2, wherein the rear end fums are
arranged between the scan velocity modulation coil and a surface of the tube.

5. The apparatus according to claim -; wherem the vertical defiection coil
is wound on Q core on the funnel, and the' ‘scan velocity modulation coil is
disposed without ovencp to the rear of the co e.'_

6 The opporotus occordlng to cloim l wherem fhe scon velocnfy
ﬁon and a Iower coll - section -

' connected'- in parallet.. sald upper qoll section rnd said lower coil section.being

7.

-



end, and vertical and hori zont al deflection coils di éposed on a funnel of

t he pi cture tube; a static convergence magnet di sposed
over the elect means for exciting the vertical and
hori zont al deflmmmﬂ I“H"II”M! a vertical rate and a horizontal

rate, respectively to scan the electron beamfrom along a roster
pattern on the screen; an SVMdriver, circuit responsive to a
| um nance conponent of a vi deo 25 signal, the SYMcircuit being
operable to provide a drive current as a qu@’tlon of changes in said
| um nance conponent and . a scan velocity nodul ati on coil
receiving the drive current of the SVM . circuit for nodifying the

hori zontal scan FRYRBf1or REECEC Or R FelimIinqle megpetic field ofjentest | vegtically.
nodul ation coi | desperglicafadethd longhidindt oad.| y from the static convergence 30
magnet and at |east partly overlapping the horizontal deflection coil.

11. The tel evision apparatus according to claim10. wherein the horizontal
defl ection coil has énfhe APRICls qacerdingfo elgim Sawherrigdte fupRer ard wer ok of
t he tube 5 ° sections of the scan velocity modulation coil each extend substantially more than

90° around a circumference of the tube.

8. The apparatus according to claim 1, wherein upper and lower coil

sections of the scdn v_eloclfy modulation coll are aranged on o bobbin férmed

10 on a rear of @ deﬂe_cﬁbh yoke liner, crrcngéd fgtword of the electrode structure in
the elecfron gun that Includes the prefocusing electrodes.

9. The oppdrofus according to ciaim 8, wherein the coil sections are
arranged forward of the final anode electrode of the electron gun.

15

10. A television apparatus comprising:

a picture tube with an electron gun at a rear end, a screen at a forward
end, and verfical .and horizontal deflection coils disposed on” a funnel of the
picture tube; _

20 a static conv_etgjence magnet disposed over the elecfrén gun; -

means for éx_c’_;_i_ﬁhg the vertical and horizontal defiection coils ot a vertical
rate and a horizon'_tgl_:_i'_.g:ate, respectively, to scdn the electron beam from along a
raster pattern on th"é screen; '

an SVM driver circuit responsive to a Iumuncnce componenf of g video

25 signal, the SVM clrcuut being operable to provnde a drve current as a function of
changes in said Ium ce component; ond. _

a scan veloc' modulation coll recemng the drive current of the SVM
circuit for modifyi) ; the horizontal scan rqte.g of the electron beam, the scan
velocity modulation .coil being spaced Iong_!tuqnolly from the static convergence

30 magnet and at least: pon‘ly overlapping the horizontol deflection coill.

1. The 1elevus|on opporotus occordm f_o claim 10, wherein the honzontol
deﬂechon coil hos end turns of the recr en l‘_'__rcnged' fiat on surface of the tube
for o dlstcnce Ion_ i$ro : '
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Lerr] -13-

12. The tel ewll“m”lﬂ"'mmllll Imccordl ng to claim 11. wherein the scan

-13-

12. The telet/isiOn ~apparatus occording to claim 11, wherein the scan
velocity modulation: coil Is at least parity superlmposed on the end turns of the
horizontal deﬂectron corl

5 13. The televrsron apparatus occordrng to claim 12, wherein the end turns
qare arronged between the scan vetocrty modulotron coil and the tube.

14. The felevision apparatus according to claim 10, wherein the vertical
deflection coil Is woiund on a core on the funnel and the scan velocity
10 moduiation coil is disp_é_sed without ovedap fo the rear of the core.

15. The teIeViSIOn oppcrctus occordi'ng to claim 10, wherein the scan
velocity modulation corl mcludes an upper coil section and a lower coll section
coupled in pcrollel sord upper coil section and said lower coll section being

15 operable to produ_ce a generally dipole magnetic field oriented vertically,
perpendicular to t_h,e__'tdngimdinol axis. * ’

16. The television apparatus according to claim 15, wherein the upper and
lower coil sections: of the scan velocity modulotron coil each extend more than
20 90° around a cxrcumference of the tube.

17. The tetev._i_S_iqn apparatus according to claim 10, wherein upper and
lower coil sections of the scan velocity modu_tatien coil are aranged on a bobbin
formed on a rear 'Q__f_fq defiection yoke liner, arranged forward of femomagnetic

25 material in the electron gun.

18. The televt ion apparatus occordin'g' fo claim 10, wherein the horizontal
deflection coils are excrted at a 2fH sconnlng rate for progressive scanning of the

_ raster.

30 T -,

: 19. The televisl"dr\ apparatus occord'irtg't'o claim 10, wherein. the horizontal
deflection coils protrude recrwordly along the cxts of the electron beam from the
.vertrcol deﬂectlon corls sold scan veloclty' rhodulation coll being disposed

- reorwordly of the vertrcat deflection corls ond 'forwordty -of most of the metollrc )
35. structure In the eléction gun. '
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vel oci ty nDduIatiOn coil Is at least partly superinposed on the end turns
‘of the °~ "~ Horizontat-deftection coil. 5 13. The

television ng to claim12, wherein the end turns

are arrange [@ﬁﬁj &n, vel ocity rmdul ation coil and the tube.

14. The televisd according to claim10. wherein the vertical
deflection coil is mnund on a core on the funnel, and the scan vel ocity 10
nmodul ation coil is disposed wthout overlap to the rear of the core.

15. The television apparatus according to cl-a&m 10. wherein the scan

vel ocity modul ation coil -includes an upper coil section and a | ower coil
section coupled in parallel, said upper coil section and said |ower
coil section being 1520. Theofaevilane apparpiius docsrding adeciain Yo, divRereR’ theBghAt i C

field oriented veabéifPhbduiation coil haf S RHMAIG W acrt 158 He bR, i nal | axi's.

ampere of modulation coll current at the center of the screen.

5 21 A relevisi"on apparatus comprising:

Qa picture fube with an electron gun at @ rear end, a screen at a forward
end and vertical and horizontal deflection coils disposed on a funnel of the
picture tube substantially adjacent a rear of the horizontal deflection coil:

a static convergence magnet disposed over the electron 'gun-

10 means for exciting the vertical and horizontal deflection coils at a vemcol
rate and at a horizontal rate in o progressive raster scanning manner;

an SVM driver circuit coupled to a* Iummcnce component of a video
signal, the SVM circuit being operable to provide a drive cument as a function of
changes in said luminance com’ponentﬁ and, _

15 a scan velocity moduiation coll coupled fo the drive cumrent of the SVM
circuit for modifying the horizontal scan rate of the electron beam, the scan
velocity modulation coil beiﬁg spaced from__ the static convergence magnet and
at least partly oveﬂépping the horizontal defiection coil.

20 ~ 22, The television apparatus cccordihg" to claim 21, wherein the horizontal
deflection coil has end turns at the rear end “arranged fiat on surface of the tube
for a dnstonce clong a Z-axis defined by 'rhe electron beam, the scan velocity

modulation coil p_emg at least partly su_penmposed on the end tums of the
‘ horizontal deflection coil relative fo the Z-axis. '
25 ' .

23. The television apparatus according fo claim 21, wherein the verical
deflection coil Is wound on a core on fhe funnel, and the scan velocity
modulation coll is disposed without ovenop t_q:; the rear of the core.

30 . 24. The television apparatus occording to claim 21, wherein the scan

velocity modulation coll has a sensitivity of c" least 1.7 milimeter of deflection per
-ampere of m_oduloﬂon coil current at the center of the screen.

' | REPI L\cwsm sa&gr
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16. The télevision apparatus according to claim15, wherein the upper and

| ower coil can velocity nodul ation coil each extend nore

t han 20 ﬂ lamﬂr" [ Lﬂ ci rcunference of  the tube. 17.
The teIeV|S|9n appar ordlng to claim10, wherein upper and

| ower coil sections of the scan velocity nodul'ation coil are arranged on a
bobbi n formed on a rear of a deflection yoke |iner, arranged
forward of ferromagnetic 25 material in the el ectron gun.

18. The television apparatus according to QLa|n110 wherein the horizontal
deflection coils are excited at a 2fH scanning rate for progressive
scanni ng of the ' raster. 30 19. The television
apparatus according to claim10. wherein the horizontal defl ection
coils protrude rearwardly al eng the axis of the. el ectron bean1fron1the

vertical deflection?ofl °”svﬁ9f'f§d‘é‘?f"{f¥'l°ﬁc?‘i‘3p’°%dﬂl 9t VPP BdPn

di sposed cattiogiar rap hubleyindbidind eanveledtionagurdedjbeartt icorrac end sf tedubartear dl y
of nmost of the gAY ldhG tect%n5oecm BIIYCE Wobim! Sath Hrf BCHEARAILUN through o
5 funnel of the tube to a screen at g front of i'ne tube the apparatus comprising:

a static convergence magnet ossembly dlsposed over the electron gun;

Q prmary qeﬂectlon yoke including o_; vertical defiection coil for vertical
deflection of the beom and a horizontal deflection coll for horizontal deflection of
the beam, the hOriz"ontol deflection coil having end tums at a rear end, disposed

10 subs'ronhclly odjoceni to ihe static convergence mognet

Qa scan velocuy modulation coil for modlfynng said horizontal deflection of
the electron bec_r_n, the scon velocity modulohon coil located along the
longitudinal axis of the tube forward of the rnoin focus lens point of the gun and
‘rearward of the yoké.core; and,

i5 means for exciting the scan velocity modulation coil for varying a horizontal
scan rate of said ele_cfron beam.

26. A scan 'v'elociiy modulation oppofdths for a cathode ray tube, the

cathode ray tube mcludlng an electron gun odjocenf a rear end of the tube for

20 emitling an electron beam dalong o beam pofn from the electron gun through a
funnel of the tube to a screen at a front of fhe tube, the opporotus comprising:
a stohc convergence magnet cssembty dlsposed over the electron gun;

a primary “deflection yoke includmg a vertical deflection coil for vertical

deflection of the' beom and a horizontal deﬂ'ecfi‘on coil for horizontal defiection of

25 the beam, the hor zontol defiection coll hcmng -end tums at a rear end, disposed

' substantially odjocent to the static convergence mognet

' a scan velocﬂy moduloﬂon coil for modnfymg said horizontal deflection of

fhe electron beom. the scan velocity m_oduloﬁon coil located along the

jongitudinal axis of the tube forward :wufhout overiap of the stafic

30 convergence mognet ossembly and reorword ond without overlap of the core;

and

means for excmng the scon velocxty modulohon coil for vorylng a horizontal
scan raté-of sold '_"ecfron beam.-




[err] [err] - 14-
*20. The television apparatus according to claim 19, wherein the scan

PESYVY
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SCAN VELOCITY MODULATION APPARATUS
ABSTRACT

A scan velocity modulation (SVM) cbpcrctué for cathode ray tubes display
comprises : '

- a stafic convergence mognet 52.
- a deflection yoke cnong_ément 70 including a vertical
deflection coil 80 and an hdﬁZdhtol defiection coil 90 having
end turns 94 disposed substfg___:nﬂclly adjacent to the magnet
- a beam velocity modulation coll 100 located along the
longitudinal axis 42 partly “overiapping the -horizontal
deflection coil 90. '
The SVM apparatus Is employed in order fo obloin steeper picture
transitions in the line scan direction as. dnsplayed by cathode ray tubes.
The invention finds use in television sets. o
(Figure 1)
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vel ocity modul ation coil has a sensitivity of at least 1.7 mllineter

“defl ection per anpere of nodul ation coil current at the center of
the screen. ~ 5 21. A television.apparatus conpri sing:

a picture tube with an electron gun at a rear ‘end: a screen at a forward
end, and vertical and horizontal deflection céils disposed on a funnel of

t he picture tube substantially agf acent a rear of the horizontal
defl ection coil: a static convergence magnet disposed over the
el ectron gun: 10 means for exciting:the vertical and horizonta
deflection coils at a verti cal rate and-at a horizontal rate in a
progressive raster scanni ng nmanner; o an SVMdriver circuit
coupled to a |um nance conponent of a video . signal, the SYMcircuit
bei ng operable to provide a drive current as a function of changes
in said | um nance conponent; and. 15 "~ a scan velocity nodul ation
coil coupled to the drive current of the SVM . - circuit for nodifying

t he horizontal scan rate of the electr am-.the scan -velocity
nodul ati on coil being spaced fromthe llc convergence magnet and

at least partly overlapping the horg v = ¢83) ggon coi l

g.’ ¢
\J‘

Y
—

52

@57

1

FIG. 1
Y 80 25
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20 22. The tel evision apparatus according to claim21 wherein

‘the hori zontal defl ection coil has end turns at the rear end,
arranged flat on surface of the tube for a distance along a Z-axis
defined by the electron beam the scan velocity nodul ati on coil
being at |east partly superinposed on the end turns of the

hori zontal deflection coil relative to the Z-axis. 25 23. The
tel evi si on apparatus according to clai ®21. wherein the vertical

defl ection coil is wound on a core on'the funnel, and the scan velocity
nodul-ation coil is disposed without -overlap to -the rear of the core. -30
24. The tel evision apparatus according to claim 21. wherein the scan

vel ocity nmodul ation coil has a sensitivity of at least 1.7 mllinmeter of
defl ection per anpere of nodul ation coil:current at the center of

t he screen. [err] : ' ‘

72

'REPLACEMENT SHEET




Jerr] 25. A scan velocity nodul ati on apparatus for a
cat hode ray tube, the cat hode ray tube including an el ectron gun
adj acent a rear end of the tube, for

3/5
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emtting an electron beam along a beam path fromthe el ectron gun through a
5 funnel of the tube to a screen at a front of the tube, the apparatus

conpri si ng: : a static convergence nagnet assenbly di sposed over
the el ectron gun; ' a primary deflectiaon yoke Including a

. vertical deflection coil for vertical defl ection of the beam and a

hori zontal deflecti.on coil for horizon4/gl defl ection of. . t he beam
the horizontal deflection coil having end turns at a rear end, disposed 10
substantially adjacent to the static convergence a
scan vel ocity nodul ati on di o zontal defl ection of
the el ectron beam the \ | ocated al ong the

| ongi tudi-nal axis of tlge tube forward of the main fogus | ens point of the
gun and rearwar @ of the yoke core; and, -15 nean for
exciting the scan velogity nodul atiop_coil for varyipg aPh& I

scan rate of said el ecfron beam . 26. scan VPJnFltV

nodul ati on apparatus fpr a cathode rfja cat hode ray tube

i ncluding an el ectron JUR adjatem = r‘énd’bf’ tybe, for 20

emtting an el ectron bfam al ong a bdanfpath from thej<€®@tron gun through a
funnel of the tube to screen at al nt of the tubp, the apparatus

conpri si ng: a static convergence magnef assenbly di sposed
over the electron gun; 67
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.a primary deflection yoke including a vertical deflection coil for vertical
defl ection of the beamand a horizontal deflection coil for horizontal

defl ection of 25 the beam the horizontal deflection coil having end
-turns at a rear end, disposed substantially adjacent to the static
conver gence nagnet; a scan velocity nodul ation coil for

nodi fying said horizontal deflection of ~the electron beam the scan
vel ocity nodul ation coil |ocated along/%he | ongi tudi nal axis of the
tube forward and w thout overlap of ?he stati.c 30 conver gence magne
assenbly and rearward and w t hout overlap of the core; and
‘means for exciting the scan velocity nodulation coil for varying a
" 'hori zont al scan fate of said electron beam f[err]
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| SEARCH REPORT " | Application %o 9602249-6

"TEXT OF THE ABSETRACT

SCAN VELOCITY MODULATION APPARATUS

'A scan velocity modulatwn (SVM) apparatus for cathode ray tubes dlsplay in television sets
comprises a static convergence magitiet:(52), a deflection yoke arrangement (70) including a
vertical deflection coil (80) and an horizontal deflection coil (90) having end turns (94),
disposed substantially adjacent to the magnet (52) and a beam velocity modulation coil (100)
located along the longitudinal axis (42) partly overlapping the horizontal deflection coil (90).
The SVM apparatus is employed in ordér to obtain stéeper plcture transitions in the line scan
direction as displayed by cathode ray tubes. '

Figure 1.
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