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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. _

Scan velocity modulation is known in- beam deflection of cathode ray
tubes. and is employed In order o obtain improved contrast and sharpness of the
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 along the scanning

pattemn. Assuming. for example, that the scan is fo pass across a bright vertical
line on @ dark background, the objective us fo reproduce a display wherein the
luminance of the screen for each horizontal scan crossing the line rses instantly
from a minimum in the dark areq to a moaxdimum ot 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 grcy

-at the #ransitions, which the viewer perceives as a lack of sharpness or a blurring

at the tronsiﬁons

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
the beam is used on the bright side of the ansition, 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
horizontal lines remains constant, with the acceleration gnd 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
coll operable fo modify the horizontal deflection of the beam. The additional

‘deflection coll is excited by a driver ci}cuit that amplifies the luminance video
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signal, differentiot
~ except the level tr

-deflection yoke
“shaped coll am
- deflection field 1

‘velocity modulation 1

‘gun nomnally Inct

the SVM coil

'_ wcste the power
- In s_hort. the fer_rou

the luminonce ond then discards all of the video slgﬁal
isitions. The SVM coll typicaly drives a fiat wound laminated
Urﬂy/stoirc convergence magnef holder.

ils cre typicalty mounted to a glass picture tube on a plastic
m. A horizontcl deflection field is produced by a saddle
ement placed on. the ‘neck of the tube, and a vertical
roduced by a toroidal coil ‘arangement wound around a core
tube neck. These coils ore disposed on the funnel or fiaring

coll on or within th
Deflectior

placed around :

-portion of the 'rube forwcrd of the electron gun. whlch is at the extreme rear of
- the tube.

it is 'desirgﬁie- fo place the SVM coil _cs close as possible to the electron
beam, so that the: available power of the ‘magnetic field generated for scan
is applied to the election beam without decrease in field
‘strength due to spoclng Moreover, spacing is at a premium. A typical SVM coll is

_mounted ina rr_r_.o n_.:er that represents certain compromises. While the SVM coill
~may be ptooed‘fci_sisef fo the beam, it is aiso close to ferrous and/or conductive

materials.

According 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 overiapping
portions of the .electron gun along the Io__ngitudinol Z-odis. The SVM coil is

‘associated with the-static convergence magnets, which are typically defined for a
. nonadjustable type: by means of g tape of qusﬁc binder with embedded ferrous

gnetrzed during inifial setup of the deflection yoke to cause
'-'o‘f the electron gun to conver'ge at a point.

'permecble ferromcgneﬂc material (e.g.. steel) thot to a
conﬁne the lines of ﬂux of the SVM field to the permeable
pplication to the beom pcth of the full field strength which
fis could produce. lnsofcr as the electron gun includes non- ‘.
ve matericl, eddy currents may be induced. tending to
VM field: in reslshve 'heohng of the conductive materials.
conducﬂve mcteria __of the eleciron guns tends to reduce
ﬁeld lnferccﬂng wﬂh the electron beams.

certain extent r
mateiial, preven

ferromagnetic
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Although 1t is possible to combat adverse éffects inherent in a particular
mounting location of an SVM. coll- by iricre'c':'smg the drve curmrent, number of coll.
tums or the like until-the resultont mogneﬂc ﬁeld applied to the beam Is sufficlent
to obtain the requlred -extent of deﬂecﬁon for scan velocity modulation, there are
other problems  assoclated wlth such chcmges For example, increasing the

" number of fums of the SVM coii offects its Inductance and operobimy at the

required frequencles for the: dtfferenﬁofed video signal. Increasing the cument
requires improved performonoe current drivers andfor a higher voltage power
supply. These meons_ for resoving needed improvements in SVM performance
can be expensive. ' - |

The problems menhoned are more dlfﬂcul'r in television opporofus using @ "
progressively scanned raster rather than a raster of successive interleaved fieids.
A progressively scanned roster ope'rot_es at :d'ouble the usual horizontal scanning
rate In order to scan all the fines of the video frame (e.g., 625 lines In PAL) during

- the time previously cliowed for one of two interleaved fields. The frequencles

employed in the video signal which is differentiated fo obtain the SVM drive
signal, are twice as fast (2fH_) as the -frequencies in the interleaved field
arrangement (f). “Nevertheless, the mognet_io field required of the SVM coail to
obtain a given amount of deflection must be about the same as before, because
the extent of auxliary. 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 oddmonol expense in the provision of higher powered and
fosier components. :
s an ospect of the invention to relieve demands on the SVM drivmg'
circuitry insofar as posslble by moximnzmg me sensiﬂvliy of the SVM coil. "
It is a further cspect of the !nvenﬁon to distance the SVM coll arrangement
from ferrous and other metaliic mdteriols essocidted with the electron guns.
it is also an ospect of ihe invention to ‘achieve an improved sensitivity SVM
coll mounﬂng in a manner thot does not- odd fo the dimensions of the picture
tube along the elec'rron beam oxus or Z-o:ds ond readily can be accomplished on
a short neck tube. :
In an lnvenﬂve crrongement Q. scan velocity modulation (SVM) coil

arrangement whereln the SVM cdoils -are orronged to overiap a rear portion of the

main horizontal deﬂecﬂon coils dlong the Z-oxls The moin horizontal coils may be

II fill
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of the saddle type ond have sirclght end :tu' s, L.e.. flat windings at the rear of the -
deﬂecﬁon coll, Iying, along the surfoce of he picture tube. The SVM coll may be
: ‘of | : ontal deflection coil, to the rear of

the core oround thCh the vefhcal deﬂech eoil is wrapped. The SVM coil is thus
enducﬂve mcfenols associated with

placed well cleor of ferromogneﬂc and mo'

progressive rosferj*displcy. at iwioe the hor!zontol rate(.e., 2fH) for interleaved
raster display. using substonﬂclly the some sort of driving circuitry formery
employed with SVM oouls used In oen]uncﬂon

FIGURE 1:is @,
tube, defiection y oke and SVM. co:l orrongement according to the invention, the
tube shown parﬂy ut away to reveol the et “tron gun structure:

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

FIGURE 3 Isa verhoolly exploded perspechve view showing the relationship

wdh inferiaced scanning at fH..

"'in elevcmon. showmg a cathode roy

-of the electron gun, static oonvergence mcgnets. horizontal deflection coils and
. SVM coll;

FIGURE 4 is an elevation view of o felevision screen, having a confroshng
bright bar dnsposed-on a background;
' a-time diagram 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 dnw ""-'-the SVM coill of the invenhon

With reférence to FIGURES 1 and 2, _o felewslon p:ciure tube 30 is orranged
with an eleciron o] "40 ata rear end 32; emithng a stream of electrons which
' 4 ot the opposite or front end. The

screen is determined in part by the

trace suooessive lines, and ct a vertiocl ”f_ning rate to cause the successive
lines to be verﬂoclly spoeed from one onother on the screen. the scanning
defining a raster pottem which is: repeo
scans of each successlve llne in tum '

in: interleaved fields or in progressive

Thls Sheet Has Been R
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_ The television tube or cothode roy tube 30 has a funnel shcped or ﬂonng
portion 36 between. the electron gun end 32 -and the screen 34, Deflection coils
for vertical deflection and horizontol deﬂech h. are mounted on a deflection yoke
arrangement 70 on fhe funnel porﬁon 36 of the tube, typically being wound on @

5 - plastic yoke form or liner 72. The verhccl and horizontal deflection colls 80, 90 are
elongated along the funnel in' a lqnguiud{pql direction, parallel to the electron
beam axis 42, and follow along the-flaring §"u:foce 38 of the tube 30. The vertical
deflection windings are wrapped. tér’oiddliy on a magnetically permeable core 71
and the horizontal deflection wlndungs rest ogolnsf the surface 38 of the tube. The

10 vertical windings are disposed in the area of 6 and 12 o’clock as viewed along
the beam axis and the horizontal w_indmgs___are at 3 and 9 o'clock. The vertical
deflection coils produce horizontal magneﬂ?:'ﬂux lines infersecting the beam path
(causing vertical displacement) C:"f'\'.d.% the hcﬁriiontcl coils produce vertical fiux (for
Horiionfal 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 a védico! bright I_ine as shown in FIGURE 4 (l.e., when
the curmrent of the electron beam Is increoséd' 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 brighiness approaching a trcns’iﬁéii fo the brighter shade, and an area
of decreasing brightness 'proceedlng‘ away from the transition to the darker shade,
in the direction of scanning. To combat fhe Icnck of resolution or clarity inherent in |
such a situation, the video drive signal (e. g.."
30 -shown in FIGURE 5) is prooessed by a beo'
signal used to modify the horizontal defiect
example, when the beom during horlzom‘; Ecan line 66 as shown in FIGURE 4
passes from a darker bockground 62 to o _ ’hter .area &4, the circuilt accelerates
the beam opproaching the tronslﬂon ond decelerates the beom ofter the
35 fransition. Conversely, when passlng from t brighter area 64 to a darker area
_-62. the beam is deceleroted approcchlng 1he fransition and accelerated upon

“ﬁﬁ‘iiﬂ‘tii‘itﬁﬂi"m fin

e stepwise vonchon in luminonce as
lscon modulation circuit to obtain a
i‘of the beam at the transitions. For
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' ploced in order proceedlng from the rea

p’i:sslng 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 currenf
signal shown In FIGURE 5 are known in lhe at.  Such circults anficipate a
transition in luminance. and differentiate the lumnncnce of the video signal. The

differentiated signal is AC coupled to ‘on cuxiliary horizontal deflection coil

provided in addition fo the main horizontal -g_'lfe‘ﬂ__ectiOn coil, to obtain the required
scan rate modulation by oddirlg the SVM &éﬂecﬂon {o the deflection produced
by the main horizontal deflection coll. |

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_ec':lron 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
electron gun tends to 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 COnouctiVe metal. Magnetic field variations
produced by the SVM coil lherefore induce currents in the conductive elemenls of
the gun. Although the SVM coil is placed _'__'c,f: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 cpporolus. the electron gun hcs three spaced inline cathodes
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 - ;- first prefocus lens electrode G3;
a second prefocus lens electrode G4 a cemblned third prefocus lens electrode
and first quadrupole (mulhpole) lens eleclrode G58; a combined second
quadrupole lens electrode and first main’ sing lens elecirode GST. and. a
second main focusmg lens and occeleroh n. electrode G6, these’ items being

) of the tube. The main focus lens
point of the gun is in- the gap belween the: 5T' and G6 electrodes. At the front
of the eleciron gun, o shleld cup 142 Is dls sed forwardly of the final electrode
or anode Gé. 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
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electron beams exit electrode Gb into shleld cup 142, shunts ond enhancers are
provided to shieid the emerging beams from: strdy verticol ﬂelds and cormrrect for a
convergence error known as coma error.

The gun elecirodes are conductive Q'ond certain ones of the electrodes
may also be ferromogneﬂc. Electrode G3 Is: Fiade, for example, of iron nickel 48,
and shields the beams from siray ‘vertical fields fo prevent spot coma. le. to
prevent fiaring of the electron bedm cross sections. The shield cup 142 as noted
is provided with ferromagneﬂc shunts and enhonoers for shielding the emerging
beams from verlical fields. The grid electrode Gl which must withstand

" temperature cycling due o ifs proximliy fo- fhe heated oothodes, is made for

exdmple of stainless steel 430, for low the__rmd! expcnslon -characteristics. This_
material is also magnetically permeoble -

Static convergence mognets 52 are disposed on the tube in lmmediote '
proximity to the electron gun as shown in FIGURE 1. The convergence mognets are
permanent magnets (l.e.. producing static maqneﬂc fields) and are used to adjust
the convergence of the three electron becms when initially sefting up the
felevision tube. In known arrangements, SVM oolls'ore disposed directly on the
static convergence magnets, the magnets benng formed by ferromagnetic powder
ernbedded in a plastic, for exomple a plosﬂo'i'tope atiached to a rearward of the

~ defiection yoke liner.

‘The present Inventive arrdngemenr ‘may also use stalic convergence
magnets, for example in the fom of a plastic tope 52 with embedded barium
fenite powder, -as shown 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,
ond also substantially foryvord' relative to mo§t3_of the meildaliic struclure of electron
gun 40. According to an.inventive -fedmre,' @ SVM coil Is aranged fo at least
party overiap the fiat rear windings 94 of #ie main horizontal defiection coils
along the Z-axis.. According to’ a different: inventive fecture, the SVM coll is
aranged longitudinally forward of the gufn:r:h'd_lri focus lens point and rearward of
core 71. B '
' In such on arrangement, the magn ' field .produced by the SVM coll
does not significantly inferact with ferromo netic and most of the conductive
elemients in the electron gun More of fhe current used to excite the SVM coil Is
used to produce a mogneﬂc ﬂux whlch Inte the eleciron beam path, ‘As a
result the SVM coll is more sensitive than in ( rangement wherein the SVM coil
is placed on the eonvergenoe mognets or otherwise over several of the

‘This Sheet Has Been
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' eléctrodes of the un 40 More of the cva ble output of the SVM driving circuit

colls at the tédr‘of ' eflection yoke. These tums of the
lection’ windings odvon igeously are laid fiat- on the surface 38

_, SVM coll supenmpe or placed thereon. The SVM coils
i:from the tube 30 (and from the electron beam) by only the
réar windings of the ‘horizontal coil. in this manner the SVM
nfially improved beam ;'eﬂecﬁon distance per unit of driving

GUREs 1 ond 2, the svin coll 100 Is mounted on a bobbin 74

lower SVM coil st
current produee=

Succes_sive rear end tum
ther on the surface of the colil as
ecﬁon yoke is in place.

the vertical defie
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‘The SVM sensitivity s substantially ambfovea as oompared fo known SVM
coll arangements.. This enables 1he SVM colt apparatus o operate ot relatively
lower curmrent levels, - and eases the demands on the driving clroultry therefor,
particulardy at 2fH scan rates as used for progressrve raster scannlng

" Due fo the increased sensmvdy of tne_SVM coll according to the invention,
the SVM coil even at a 2f, soanmng rate oan be excited by circuifry having
reduced drive or component oonsfruchon requrremenis As shown In FIGURE 6, the
video signal (in pamcular the Iuminanoe) is ooupled to SVM differentiator and
preamplifier 122, whlch develops. the scan- modulaﬂon signal. The video signal is
also coupled to th_e __verﬂ_oal and hoﬁzonfal_ deﬂechon coils 80, 90, to synchronize
appropriate vertical -and horizontal deﬂeéﬁon circuits.  Differenfiator and
preamplifier 122 provldes Qa push-pull output fo driver stoge 124 of the SVM circuit,
which includes a pair of transistors 130. connected to conduct at opposite polarity
and biased by sedes/parallel resisfors 126 and capacitors 128. The output of
driver 124, coupled between ﬁansistors 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 recfangular windings of abouf six tums, and are simply taped
(non-ferromagnehoally) to the outer surface: of the bobbin 74 at the rear of the

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 obout 42 mm x
25 mm, each wrapped circumferenﬁally par'r way around the bobbin.

: Advanfageously the SVM coll wrndrngs eaah oocupy more than 90°, and in the

illustrated example - oecupy abou_t }20°' oro_una. the circumference of the bobbin, -

‘ ieroHenries. The colls produce a
dynamic sensiﬁvﬂy at "___; ‘of about 1.7 mm deﬂecﬂon per

ampere of coil excltaﬂon ourrent i has

disposed on bobbl near the extreme of the horizontal deflection yoke.
The rear of the yok : substanfxally ad;aoent the static convergence magnet 52.
The defiection yoke protrudes rearwardly by___a’ short distance to engage under a

E This Sheet Has Been Reﬂ
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clamp for affidng the liner fo the tube. To 1he rear of the liner only about 3 mm
' distance remains to the edge of the static cor :.genoe magnet tape 52, which is
about 25 cm In wldth SVM sensiﬁvﬂy is mﬁfoved while stil maintaining a
compact arrangement.
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What Is claimed is: .

1. A scan velocily 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 o ]
funnel of the tube to_a screen at ‘a front of the tube, the apparatus comprising:

a static o_.onv'e@.enoe magnet osse‘mbi__’y'disposed over the electron gun;

Qa primary deﬂéoﬁon yoké including _’c_: vertical deflection coil for vertical

~ deflection of the beam and o horizontal deflection coil for horizontal deflection of
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the beam, ihe.horizohtol' deﬂeoﬁon coll having end fums ot a rear end, disposed
substantially odjdcenf fo the static convergence magnet;

a scan velocny ‘modulation coil for modifying said horizontal deflection of
the electron beam, the scan velocity modulation coil located along the
Iongitudinol s of the tube at least partly overlapping the horizontal deflection
col; and,

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

2. The appa_rofds acoording_ to claim 1, wherein rear -end tums of the
horizontal defliection o_dl include flat windings positioned along a surface of the
tube and extending for a distance along the longitudinal axis.

3. The oppgr_otus according fo claim 2, wherein the scon velocity
modulo_i_ion' coll is c_:'t'!_eosf parlly superimposed on the rear end fums of the
horizontal defiection coil.

4, The. opporotus according to claim 2, ‘wherein the rear end tums are
arranged between the scan velocity modulation coll and a surface of the tube.

5. The apporohis according to claim 1, wherein the vertical deflection coil

“Is wound on a core___,,_’_ n the funnel, and the scan velocﬂy modulation coll is
‘disposed without overlap to the rear of the oore

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

“ﬁﬁ?iﬂ‘ri’iirﬂﬂi"m i
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operable ‘1o produce a generally dipole ‘mognetic field orlented vertically,
perpendicular to the -_ldngltudlnol axis.

7. The oppcrctus occordlng to clolm 6 wherein the upper and lower coil
sections of the scon veloclty moduilation ooll eooh extend substantially more than
90° around @ clrcumference of the tube.

8. The opporotus occordrng to clerm l wherein upper and lower colil
sections of the soon velocity modulation ooll ore aranged on a bobbin formed
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 clclm 8, wherein the coll sections are
arranged forwcrd of the final anode electrode of lhe electron gun. '

10. A televlsion apparatus comprising:

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

a static convergenoe mognet drsposed over the electron gun;

~ means for excihng the vertical and honzonlol defiection coils at a vertical
rate and a horlzontol rate, respectively to soon the electron beam from clong a
raster pattem on the screen

an SVM driver circuit responslve to o Iumlnonce component of a video
signal, the SVM olroult being operable to provrde a drive current as a functron of

" changes in said luminancé component; and, "

a scan veloclty modulotlon coll. r ng the drive curent of the SVM

'clrcuit for rnodlfylng the horizontol scan fate ' of the electron beam, the scan

velocity modulotron coll belng spaced longrtudrnolly from the static convergence
magnet and at leost' partly overiapping the horizontal deﬂecﬁon coll.

11. The televlslon opporotus oooordln _ 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

“lllsl’iillllilﬁli"lil i
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12 The television apparatus according to claim 11, wherein the scan
velocity modulaﬂon coll Is at least partly superlmposed on the end tums of the
horizontal deﬂecﬂon coll.

13. The telev§§ion apparatus according to cloim 12, wherein the end fums’
are aranged between the scan velocity modulation coll and the fube.

14. The 'retevision apparatus according to claim 10, wherein the vertical
deflection coll is wound ‘on a core on the funnel, and the scaon - velocity
moduiation coll is disposed without overlap to the rear of the core. '

15. The television apparatus according to claim 10, wherein the scan
velocity modulation ‘coil includes an upper _¢oiI section and a lower colil section
coupled in parallel, said upper colil section dnd said lower coil section being
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

90° around o curcumferenoe of the. tube.

17. The t'ele\g!sion apparatus according fo claim 10, wherein upper and

: lower coil sections o’i‘ the scan velocity modulation coll are arranged on a bobbin

formed on a rear of a deﬂechon yoke liner, arranged forward of feromagnetic
material in the electron gun.

18. The felevlsion apporotus acoordmg to claim 10, wherein ihe horizontal
deﬂecﬂon colls are: excuted at a 2fH scanning rate for progressive scanning of the
raster. :

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
s’rructure in the electron Qun. ' '
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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.

21. A television apparatus compﬁslng
a picture tube with an electron gu ';'"""'t_'fa rear end, a screen at a forward
end, and vertical and horizontal deflect '_pdls disposed on a funnel of the
picture tube subsianﬂclly adjacent a redr" & horizontal deflection coll;
a static convergence magnef dis
means for exciting the vertical cnd
rate and at a horizonal rate in a progressiv__f 'qéter scanning manner;
| an SVM driver circuit coupled to @it
signal, the SVM circuit being operable to provide a drive curent as a function of

| over the electron gun:
rizontal deflection coils ot a vertical

fuminance component of a video

changes in said luminance component' and

a scan velocity modulation coil coupled fo the drive cument of the SVM
circuit for modlfymg the horizontal scan rcte of the electron beam, the scan
velocity modulation coil being spaced fro_r_!_\_,,,\,‘he stafic convergence mognet and
at least partly overiapping the horizontal déﬁécﬁon coll,

22. The television apparatus oocordmg fo claim 21, wherein the horizontal
deflection coll has e'nd tums at the rear ' crronged fiat on surface of the tube
for a distance olong a Z-axis defined by e electron beam, the scan velocity
_mposed on 1he end tums of the

horizontal deflection coll relative to the Z-oxl

_ 23. The ftelevision apparatus ocoor' i "g to claim 21, wherein the vertical
deﬂecﬂon coll is wound on & core on:ithe funnel, and the scan velocity

"~ modulation coil is disposed without overia _t_d--the rear of the core.

24. The television apporatus accor g fo claim 21, wherein the scan
velocity moduldﬁon coil has a sensitivity o least 1.7 miillimeter of deflection per
ampere of modulation coll current at the center of the screen. -
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o scan v'el_f_
the electron beom.
longitudinal axis - of
rearward of the yok

i n coil for modifying said horizontal deflection of
s n veloclly modulation coll located along the
> forward of the main focus lens point of the gun and
and; o

means for e iting .'9_ con velocity modulation coll for varying a horizonto!
scan rate of said..-e_'_i_,_.'__ i |

26. A scan’ _v‘__,_e-tb"c:'i'iy"-"?ﬁioﬁutoﬁon opborcius for a cathode ray tube, the
cathode ray tube incl ding an. electron gun adjacent a rear end of the tube, for
emitting an e!ectroj _ '"clong a beam poth from the electron gun through a
funnel of the tube 1 een at a front of the tube, the gpparatus comprising:

a static cor_g_vé mognet cssembly disposed over the electron gun;

a primary d 1 yoke Including a vertical deflection coil for vertical -
deflection of 1he__""' rizontal deflection coil for horizontal deflection of
the beam, the horizo

the ele‘cfron bea
longitudinal cods

and
means for excihng the scan velocity modulotlon coll for varying a horizontal
scan rate of said eléctron beam.
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