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SCAN VELOCITY MODULATION APPARATUS 

This Invention relates to the field . of beam scan velocity modulation apparatus for 

cathode ray tube displays. 

Scan velocity modulation Is known in- beam deflection of cathode ray 
tubes, and Is employed In order to obtain Improved .contrast and sharpness of the 

' 
plcture. The basic Idea Is to change the horizontal scan velocity of the electron 

beam during a transition frOfl'.l light to dark or dark to light along the s.canning 

pattern. Assuming. for example. th.at the scan is to poss across a bright vertical 
line on a dork background, the Objective is. to reproduce a display wherein the 

luminance of the screen for each horizontal scan crossing the line rises instantly 

from a minimum In the dark area to a maximum at 1he line, and drops instantly 

_from the maximum to the minimum upon passing the line. However, the rise and 
fall times of the electron beam current and phosphor light output ore not zero . 
The actual display (with scan velocity modulation not In use) hos shades of gray 
. at the transitions, which the viewer perceives as a lock of sharpness or a blurring 

at the transltlons. 

With beoni. scan velocity modulation. circuitry is· provided to anticipate the 

transition in luminance. and to modify the horizontal scanning speed such that the 
beam Is accelerated at the dork area adjacent the transition. i.e .• scanned at_ a 

rate in excess of the average scan rote. The time gained by this acceleration of 

the beam Is used on the bright side of the transition. where .the beam is 
decelerated to beloW the average scanning rote. 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 ls scanned across the transition at a rote 
which did ·not take the transition Into account. The total time token to scan 
horizontal lines remains constant. with the acceleration ~and deceleration 

canceling one another. At transitions from a light background to a dork area the 

process ls reversed. The net effect Is· to nu.II out beam ·spread and rise time. 

Increasing the sharpness of Image edges as perceived _by the viewer. 

The beam velocity modulation Is applied .. using on additional· deflection 
3 O coll operable to modify the horizontal deflection of the beam. The additional 

·deflection coll Is excited by a driver circuit that amplifies the luminance video 

-- ·'------·-···-· ·-·- --·--· ··--------· ----------
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signal. differentiates: :·the luminonce and then discards all of the video signal 

except the l~el-~~~$~ons. The SVM co11· typ~cally drives a flat wound l~mlnoted 
.coll: 0:n or wlthin.tf,~:Jurlty/stotlc convergence)ry,agnet holder. 

DeflectiOh/Ci)i1s . ore typically ·mounted to a gloss picture tube on a plastic 

deflection .yoke :rorm. A horizontal deftectt~n fie1d is ·produced by a saddle 
t. . ·.-.::-.:·:.·-··... • ... 

shaped· coil arrqr:)Q$inent J>laced on. the 'rieck of the tube. and a vertical 

deflection field ·is}·~~~Ced by a. toroidal coli -arrangement wound around a core 

placed around th~ tube neck. These coils ore disposed on the funnel or flaring 
·~·,:- :_.; . . ·. . . 

,. portion of the tU~ ·forward of the electron gun. Which ·1s at the extreme rear of. 

10 · the tube. 

15 

It Is desiiqble. to place the SVM coli os close as possible to the electron 

beam, so that ~J· dvollable p<>Wer of the ·magnetic. field generated for scan 

velocity modulo~oh' Is· applied to the eleeti:on beam without decrease In field 

strength due to ~~Pir)Q. Moreovei:. spacing Is at a premium. A typical SVM ~ii Is 

mounted In a ·n)orjn~r that represents certoin compromises. While the SVM coll 

. may be placed· qlqse to 1he beam, It Is also close to ferrous and/or conductive 

materials. 

AccordlnQ·• :tp .. ·the prior art. the SVM CQll is mounted on the rear of the 

defl~on yoke .fcirm, Jn close proximity with the electron gun and overlapping 

' 20 portions of the ~l~on gun along ·the longtfudlnol Z-oxls. The SVM coll is 

25 

30 

. associated with m•·stotlc convergence magnets, which ore fyplcolly defined for a 

. nonadjustable ~?t:>y means of o tape of plastic binder with embedded ferrous 

powder (e.g .• b.:J~4m··terrlte). pta~ to the· rear of the deflection yoke at the 

elebtron gun. c.t®:·fu~gnetized during inifial· setup of the deflection·yoke to cause 

the respective ~~~:·Of the electron gun to ~nverge at a point. 
. · .. ······"''···, ... · . 

The mouofl~g.9f'fhe SVM COii to the r&Jr of the deflection yoke also places 

.the SVM coil In ll'fl.ro~d1~te proximity with. fhe;-~tectron gun structure. The electron 

gun normally ln~y~;~ .. ~eable ferromogoetlc material (e.g.. steel) that to a 

certain extent. ~: ... @nfine the lines of flux;°}of 1he SVM field to the permeable 
.. ·: .· ..... <· . . . . ·'· ~ . 

material. prevenHng~aJ>plication to 1he beaf?l. po1h of the full field strength which 
. . : .:\,: - .:: .. ,.:'." .-;: :··.; . 

the SVM coll othefWise_(x>uld produce. lns0far as the electron gun Includes non- ; 

ferromagnetic '.~~J.~6tlve materl~I. eddy· cclrrents may be Induced. tending to . 

· waste' the poVi~ .. bf._,:~~·s\IM field In reslstl'{e/Heating of the conductive materials. 

In sh~rt. the terrtj4~;:;~rl~:·<;onductlve ma~I #t the electron guns tends to reduce 

3 5 the strength of th~ .. $'/M !field Interacting wHh fi'.'k electron beams. 

---·-- ----------- ---- -·--- ---··-·--- ·--·-- ----- --- ··- --
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Although It Is possibie to combat ac:JVerse effects Inherent In a particular 

mounting location of. on SVM. CQll. ·by incre<J~!~g the drive current. number of coll. 

tums or the like until ,the resultant .1T1ognetle · fi~d applied to the beam Is sufficient . - •.· 

to obtain the requ{recl extent of deftectlon for. scan velocity modulation. there ore 

s other problems a$$.oclated with such changes. For example. increasing the 

number of tums .of the· svM ~fl affects 1t.::1nductance and operability at the 

required frequencies for the: differentiated ;vtdeo signal. Increasing the current 

requires improved performance current driv~~ and/or a higher voltage power 

supply. These means. for resoMng ·.needed improvements in SVM performance 

1 o can be expensive. 

15 

The problems mentioned are more. difficult In· television apparatus using a · 

progressively scanned raster rOther than a ra.ster of successive interlea\led fields. 

A progressively scanned raster operates at double the usual horizontal scanning 

rate In order to scan <Jll the lines ofthe video.frame (e.g .•. 625 lines In PAL> during 

. the time previously qllowed for one of 1wo interleaved fields. The frequenc;:les 

employed in the video signaL which Is differentiated to obtain the SVM drive 

slgnaL are twice as fast (2fH) as the frequencies in the interleaved field 

arrangement Cf H). · Nevertheless. the magnetic field required of the SVM coil to 

obtain a given amount of deflection must be about the same as before. because 

2 o the extent of auxiliary deflectton of the electrons In the beams is a fonction of 

field strength. As a result. the SVM drMng circuitry must produce large amplitude 

current pulses. but due to the higher scanning rate. the current pulses are of 

shorter duration. This· places severe dema:nds on the SVM coil drMng circuitry. 
. .'• . 

and may lead. to additional axpense in the provision of higher powered and 

2 5 . faster e<;>mponents. 

30 

. It Is an asped of the inveritton to relieve demands on the SVM driving 

circuitry Insofar as ·possible by mOxlm!Zing ·th.~ ~'Sltlvlty of the ·SVM c011. 

It Is a further qspect of the fnventJon. to distance the SVM coll arrangement 

from ferrous and other· metallic materials ass®iated with the electron guns. 

It.is also an aspect of the lnVentlon to·:achleve an improved sensitMty SVM 

coll mounting in· o manner that: does not· (I~ to the dimensions of the picture 

tube along the electro~ beam O;>ds: or z~. a,nd readily can be accomplished on 

a short neck tube. 

In an invehtiye arrangem~t. ~· $(XJn velocity modulation <~VM> coif 

3 5 arrangement wherein• the SVM coils ·are arroriQed to overlap a rear portion. of the 
. . .... ·;·_;: 

main ·horizontal deflection coils dlong the Z-a>ds. The main horizontal coils may be 
. ~ ·:. 

---·----------·-- ·-·-··-··--·--·--· 



of the· saddle. type dhcj have stralQ.ht end '~m~. f.e .• flat winding~ at the rear of the 

deflection colL tytng along the suffQce of ~EVplcture tube. The SVM coll may be 
. . .. · .. · . . ·.: .·. ·':;:, ··.· . 

placed over the nQt ·:rear turns Of the main .:hQrlz()lltal deflection coiL to the. rear of 

the core around: ~ith the v~cal defl~tii, ~i1 Is wrapped. The SVM coil is thus 

5 placed well c1e6r9t f~rromognetic ·~nd m6.~·:coliducflve materials associated with 

the electron gult (Ind In relatively close proXimHy with the electron beam. The 
·. . . ';. ·==· •. 

sensitMty of ttie:SVMcoll ls imprbved to th~:(ppint that the coil can be driven In a 
·.' .. , . ·. .. . :::· · .. 

progressive rost~ · display. at tWiee · the h9rlzonta1 rate(i.e.. 2fH) for Interleaved 

raster display. .;u$1ng substontidlly" .. the · sdtne sort of drMng circuitry formerly 
··... . . . ' .. . .·.·· 

1 o employed with SVM Cpils used Iii ¢onjuncti6(\ With interfaced scanning at fH •• 
. . .····' . -:·.·; .. 

15 

20 

FIGURE 1:1~ :,~i .partial side· s~on v{~Jn elevation. showing a cathode ray 
·. '. . ·:·.:· ·. . . . 

tube. deflection. y¢k'.e and SVM . coil arrang~ent according to the invention. the 

tube shown porfl)t. :~ut oway .to rev~I the'. ~tron gun structure; 

FIGURE 2:~1$ a!'slde elevation .thereof. ·sh9w1ng th~ full television tube; 

FIGURE ~·· 1$ ·a vertically ~xploded ~Pective view shOwing the relationship 

. of the electron Q~n. static oonverQence magnets. horizontal deflection coils and 

. SVM coll; 

FIGURE 4 ls 9n elevation view of a television screen. having a contrasting 

bright bar dispqs~pn a background; 

FIGURE 5': Is' {p· time diagram shOwinQ .;,ttie vide0 drive signal and the SVM 

drive signal appliecf Jn the case of a· dlsplel'( as shown In FIGURE 4; 

FIGURE ().'ls. Q. schematic circuit. ~IQgram showing the beam deflection 

arrangement dQvih0.Jhe· SVM coll of the l~~on. 

Wdh reteren~ to FIGURES 1 and 2. 'o television picture tube 30 is arranged 
. . . . '.~ -.' . . . : 

2 5 With an electron g9n 40 at a rear end 3Z;.· emitting a stream of electrons Which 

are Qcceterat~ ~t~rd the phosptlor scr~ri·:~4 at the opposite or front end. The 

luminance Cbrlgh~~s) of llght ·emission t>Y;·~ screen is determined In part by the 

current level of;'J~~~~nt ete¢tron$·.~itted,J:>V·:~e electron gun 40 and striki_ng the 

phosphors at ariY particular p()lnt. on· til$ ;.~Creen. The electrons are moving 
-··,, ,_ ... : ·' ' . . ····· "i; 

3 o charges and cd~stlMe a current. Wheret>)':~tt,e electrons are deflected by Incident 

35 

mQgnetic fietd•L :The: electron ~m Is defl~ed at a horizontal scanning rote to 
· .. -;:: . .· ·.. . ._ .. ·: :·.: . 

trace successive• ·11".1$S. and: at·• .(:i · vertical, ~nning rate to cause the successive 

llnes to be vertically .spaCed · frQm .one•{·a~ther on the ·screen. the scanning 

defining a raster pattem Wh~ch)~s ·r~~~···i~' Interleaved fields or In progressive 

scans of each su¢9,s,s1ve line lr{tUm. 

---·-------- ····---~·---...:. · _ __j_: : :.·: 
- -~-~- ------·--·--· 



·• 

The television tube or cathode ray t\.lbe 30 has a funnel shaped or flaring 
. ·. '. . 

portion 36 ~fween the electron gun end 3,2 :Ond the screen 34. Deflection coils 

for vertical deflection ond horlzontQI deflection. are mounted on a deflection yoke 

arrc:mgement 70 on the funnel· portion 36 of ~~ tu~. typically being wound on o 

5 plastic yoke form or liner 72. The vertical and horizontal deflection coils 80. 90 are 

elongated along the ·funnel In· a, longitudi~OI direction. parallel to the electron 

beam axis 42. and follow along the.·flaring ~urface 38 of the tube 30. The vertical 

def!~tion windings ar(it wrapped. toroidally on. a magnetically permeable core 71 

and the horizontal deflectton windings rest q~oinst the surface 38 of the tube. The 

10 vertical windings are disposed In the area 9f 6 and 12 o'clock as viewed along 

the beam axis and the horizontal windings ore at 3 and 9 o· clock. The· vertical 

deflectloo coils produce horizontal magnetic· flux lines Intersecting the beam path 
. . 

(causing vertical displacement) anC(: the h()rizontal coils produce vertical flux (for 

horizontal displacement). The horizontal · deflection coils operate · at a higher 

1.5 frequency th~n the vertical coils to accomplish line scanning. and for saddle tyPe 

coils ore "typically placed on the Inside of the 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 ore outsld~ the liner on .the core. a~ shown in 

FIGURES. 1 and 2. 

2 o Assuming that on electron beam s.ca.nning across the screen encounters a 

change In luminance such as o vertical bright line as shown In FIGURE 4 (I.e .• when 

the current of the electron beo"m Is lncreas~ ·or decreased to achieve brighter or 

darker emission from the phosphors on the·. screen). the rise and foll time of the 

electron beam current would normally oc<:tJr while horizontal scanning proceeds. 

25 This ·produces. In combination with the effects of beam spot profile. on. area of 

increasing brlghmess approaching o tronsitio~ :to the brighter shade. and an area 

of decreasing brlgJ:liness proceed.Ing away ~<:)m the transition to the darker shade. 

In the direction of scanning. To combat thEt' l()ck of resolution or clarity inherent in 

such CJ situation. the video drive stgn9I (e.g.)tl'l~ stepwise vari~tion in luminance as 

3 o shown In FIGURE 5) Is processed by o ~~(scan modulation circuit to obtain a 

signal used to modify. the horizontal defl~~h '.of the t>eOm at the transitions. for 

example. when the· ~m c1ur1n9 hqrizo~t4r ;. ~con line 66 as shown In FIGURE 4 

posses from a darker bbckground 62 to d bribhter .area 64, the clreult accelerates 

the beam approaching the •tror:i$ition . of\d: i decelerates the beam ofter the .· . ·. ···;·:. ·: :;:. 

3 s 1ronsitton. Conversely, when passing frorrl --th~' brighter area 64 to a darker area 

· 62. the beam Is deeel~rated opproochlngi, the transition and accelerated upon 
;----·-------·-----------·-------· - ---- -- - ------
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passing the transition. lhe net change of the accelerations and decelerations 

encountered along edch scan line is zero. such that the scan rote for each full 

line Is equal to the 9verage scan rate. Cirbui,ts for producing the SVM current 

signal shown In .FIGURE 5 are known. in th~ art. Such circuits anticipate a 

s transition In luminance. and differentiate the. luminance of the video signal. The 

. differentiated signal is AC co1,.1pled to an. oUxillary horizontal deftection coil 

provided in addition to the main . horizontal Q~flection coil. to obtain the required 

scan rate modulation by adding the SVM deflection to the deflection produced 

by the main horizontal deflection coll. 
. ' . 

1 o Scan velocity modulation as known Iii 1fle art may typically be executed by 

placing on auxiliary coil on the static con¥~gence mog_nets disposed adjacent 

fhe. electron gun of the tube. · However. the •electron gun includes ferromagnetic 

and conductive material. A portion of the magnetic flux produced . by the SVM 

coil accordingly Is applied In an area where the ferromagnetic material of the 

15 · electron gun tends to confine .the lines of flux to magnetically permea~le 

materials. Part of the magnetic field produced by the SVM coil thus becomes 

confined to a path thot does not in~ersect the electron beam. Furthermore. much 

of the structure of the gun Is . eonductive metal. Magnetic field variations 

produced by the SVM· coil therefore induce currents in the Conductive elements of 

2 o the gun. Although the SVM coil is placed ~ose to the source of the electrons 

(I.e .• close to the electron 'gun), part of Its p0wer Is wasted on resistive heating via 

eddy currents In the conductive elements ot:the g1,.1n! 
' .. '· .. '.~ . 

An electron gun arrangement is showf,\. in side elevatiqn in FIGURE 1. In a 

color television apparafus. the electron gu" has three spaced inline cathodes 

2 s disposed at the rear end 32 of the· tube }o. for red. blue and green colors. 

respectively. only dne tJelng shown in the ~r(:twlng. The gun also has: a control 

gi'id ·electrode Gl; a .$<:reen grid electrode @2; :.o first prefocus lens. ~ectrode G3: 

a second prefocus t~s .·eiectrode G4: a ~ned third prefocus lens elect,rode 

and first quadrupole ' (m~ltlpole) lens .ei.~(ode G5B; a combined second 
.· . . . ;.--.-,.·: ., 

30 quadrupole lens ele¢ti'qcte and first main'i't#using lens electrode G5T; and. a 

second main focusing iens and occelerati~o electrode G6. these· items being 

placed in order pr~ing from the reai;'.~~ ·of the tube. The main f~s lens 

Point of the gun Is 1r{the gap ~1ween ·th~;~5y: and G6 electrodes. At the front 

of the electron gun,· a· shield cup 142 Is d~posect forwardly of the final electrode 
.·· ',··.::-··:· . . 

35 or anode G6. Shleld:cup 142 is provided at:ff:te. front or exit end of the gun 40 
: '. . ·"\ •• . @ 

and Is open on Its ·tr()nt. At various ones· ·of the three apertures. by which the 

-----·----- ··--···--·- . - - -------------- --- ---
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electron beams exit electrode G6 Into shtelct_cup 142. shunts (!nd enhancers are 

provided to shield the emerglng-·beams from·:~ttay vertical fields. and correct for a 
. . . ·.·· . 

convergence error known as coma error. 

The gun electrodes are conductive :·;t:Jhd certain ones of the el09frodes 

5 may also b9 ferromagnetic. Electrode G3 1$ ri)pde. for example, of Iron nfckel 48. 

and shields the beams fror:n stroY ·vertiCQI ~~IFJs to prevent -spot coma. t.e., to 

prevent flaring of 1he electron ~m cross. s~ons. The shield cup 142 as noted 

Is provided with ferromagnetic shunts and ~nhancers for shleldlng. th~ emerging 

beams from vertical fields. The grid el~ode Gl. whl~ must withstand 

1 o · temperature cycling due to Its proximity to·. the heated cathodes, is made for 

example of stainless steel 430, for low th~rtnol expansion·· characteristics. This 
···_, 

material Is also magnetically permeable. 

Static convergence magnets 52 are c:fisi:>osed on 1he tube in Immediate 

proximity to the electron gun as shoWn in FIGl;JRE 1. Th9 convergence magnets ore 

15 permanent magnets (I.e., produeing _static magnetic fields) and are used to adjust 

the convergence of _ the three electron t?eoms When Initially setting up the 

television tube. In known arrangements. SVM coils are disposed directly on the 

st~tic convergence mqgnets. the m<:Jgnets OO,ing formed by ferromagnetic powder 

em~ded in a plastic. for example a plastic tape attached to a rearward of the 

2 o deflection yoke l~ner. 

The present Inventive arrangement ·may also use static convergence 

magnets, for example In the form of a pla$fl,c ta~ 52 wHh embedded barium 

ferrite powder. -as shown in RGURES 1-3. H~er. the SVM coll Is located at a 

distance from the convergence magnets 52. te .. forward alonQ the beam axis 42. 

25 and also substantially forward· relative to most••_of the metallic structure of.electron 

gun 40. According to a~--inventtve feature, ;;f6e: SVM coil Is arranged to at least 

partly overlap the flat rear windings 94 oi''1he main horizontal deflection coils 

along the Z-oxls.. According to. ~ dlffererat)'lnventlve feature. the SVM coll is. 
· .. : ~ .... 

arranged longitudinally forward of the gun~ moln focus lens point and rearward of . .. . .. ,.·:.-

30 core 71. 

In such an arrangement. the magn~'flc field .produced by the s\IM coil . . . . ... 

does not stgnlflcantly interact wl_th ferromadr\etlc and most of the conductive 

elements I~ the e1ectl'Jn gun ... Mrir~ of. the cµ,t~t used to excite the SVM coU is 

used to produce a ~c;-gneflc· ~uX Which Int~~ the electron beam path. ·As a 

3 s result th~ SVM coil ts more sensitive· than In ~g iarrangement wherein the SVM coil 

Is placed on the convergence magn•i:::~r otherwise over several of the 
-----· - -- -----~---- - . .-.:··.: 
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etectroctes of fh~;:g~n 40. More of· the av(:ji1(J~e output of the SVM drMng circuit 

is put to odvant#~~--·!0word the obj~ of ;~rylng the horizontol beam scanning 

. velocHy. to co~~jd.f ·the rise q~ ._f;oll tlm~-a(1he electron beam and to sharpen 

~E~iEE!~:::: 
horizontal defle¢t1Qh:: coils at the rear. of. ~·-~:deflection Yoke. These turns of the 

main horizontal. ~~~on· wlndll:'lgs• aQvant9a~usly are laid flat· on the surface 38 

of the tube. w1J!i--f~~ ·SVM coil ;superi~~s~_,:·or placed thereon. The SVM coils 

thus need bes~~ from the Ju~ 30 (q~'.tr:om the electron beam) by only the 

thickness of the;.:~~t(~EkJr wlndl11gs of the -~ontat coll. In this mamer the SVM 

coll produces -~t;Jgnttally lmpraved be()m :'(j~ftecfion d'istance per unit of drMng 
"";. .' 

·:_:,.: 

current). ·:; ... 

AJ showo:ih~.ffGURES 1 and 2. the SvM coil 100 Is mounted on a bobbin_74 

·at the rear of tB~/~eflection yoke 1lner 72. ·. lhe upper SVM coil section 102 and 
. '. .. ··.·-··'·'·':··.,··. ' .· - -:;,_:. 

lower SVM coil S~Qh. 104 are. connectecflo parallel and wtaen energized with a 
current prod~ ·:tj·.~$nerally dipol~ vertle9i~>¢riented rriognetlc field operable to 

deflect the e1ecifijk beam horlzonta11y; eff~ely modifying the horizontal scan · 
···.'-".'··,.-.:··:·· . . :·".·;·:· 

2 o rate of the begtjl<i~~,C:>btalned using the ~9l~. ·hOrizontal deftectlon coll 90. 

25 

30 

The main-~rtzontal deflection ~ii ciQ;'._ the SVM coll windings 102 and 104 • 
... ,.·.···· . . ., 

and the e&ec~·:_gqn:· 40 with static coov~g~ magnet tape 52 thereon. ore 

shown in FIGU~~_.]-#T'.Wi~ the res~ p'g~- disposed in their relative positions 

along the Z-Ci>ds::4Z; ·.w in on exploded'~ew radially of the beam axis. The 

windings of th~·'.·~g~C>ntal coll 90 run al~-;the inner surface of the deflection 

yoke liner 72 <~fiI•.~~wn In flGlJR~ 3). ~~(.~no loops winding along the funnel 

shaped portion':;.Qf m~. :deflection yoke 11~.· ol'.'d ·extending in a flat configuration 
'"': . .... ; :- . . ,:_..,.~'.: .. ';~ 

at . the rear ~hctlng~ • 94 of the de~ coll. Successive rear end tum 

::~.:•a::~~ :;llt,oo; ~:::.IM coH as 
The s~·P<>1i~:;:9v~r1ap the flOt reaf~ndings of the hOrizontal deflecflon coil 

along the z-ox1~;:9.t·:~~; · ~ear of, th~ ·defl~fSri_ tc>ke. N seen tn FIGURE t. the SVM 

coils can oven(lpih4!1:_-e:)(rreme tront;of fh((eaectr0n_gun'ilructure tn the area of the 

shield cup ·142 •• ~;@~Jr. the $VM .. coiis ~g;r\bl overlcip the main body of the gun. 

JS and also ocM::J"t~Q~sly do not 'overla~·,·f.h_e:rear end' of core 71 or the rear of 

the vertical defl~ghfbn. ---·------····-·-··-:JJL:, ___ ------···--------

.·'·;.·· .· 
·:,: ..... 
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. The SVM sensitivity Is substonffally ljnpi,oved as compared to known SVM 

coll arrangements. This enables the. SVM . 0911 opparotus to op.erote at relatively 

lower current levefs, · ·Ond eases the derriqnds· On the driving Circuitry therefor, 

particularly at 2f H. Seo!"· rates as USed for prpqr~ssive roster scanning. . . . . : ·::. · .. 

Due to the Increased sensitMtv of ~·: $VM coll according to the Invention. 

the SVM coil even at a 2fH scanning r~!. ~n be excited by circuitry having 

reduced drive or·component.·oonstrucfion req\;lirements. As shown In FIGURE 6. the 

video signal On parti~lar the luminance) . 1$ :coupled to SVM differentiator and 

preamplifier 122. which develQps: .ftte scon··li'iodvlatton signal. The video signal Is 

1 o also coupled ~o the verti~I and ~ontat. deflection coils 80. 90. to synchronize 

appropriate · vertical and horiiontal defl~n circuits. Differentiator and 

preamplifier 122 provides a push-Pull oUfput.'t~· driver stage 124 of the SVM circuit. . : . . . . 
which Includes a pair .of transistors 130. c0nn~~ to conduct at opposite polarity 

and biased by series/parallel raslstOrs 126. ~nd capacitors 128. The output of 

15 driver 124. coupled between transistors 130,. is AC coupled to the SVM coil 100 yla 
' . 

capacitor 132. 

in on advantageous arrangement. ftie upper and lower windings 102. 104 
. . ·. ; 

· . of SVM coil 100 are rectong~tar ·windings of ptX>ut six turns; and are simply toped 

(non-ferromagneti(?<:llly) to ~e outer surface'. of the bobbin 7 4 at the rear of the 

20 deflection yoke llner·72. The bobbin may hoye,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 wrqpped clreumferenffallY : part WOf around the bobbin . 
. ' . : 

AdvantageousJy, the s\/M coll Windings ea~ 9ccupy more than 90°. and in the 

lllu.oted example ·<;>Ceupy abOut 120°· orb~nd the circumference of the bobbin. . 

2 5 · and therefore the· tube. The two coil wlnqin~•. In paroRel define a resistance of 
about 0.15 ohm and ~pn . lnductqnce of 1 :~, rnleroHenries. The coils produce a 

dynamic sensltlvHy cit<~~ center of the sci~.· of about ·1.7 mm deflectlon Per 
ampere of <?Oii ex9it(jfl?n current. , It hos ~ ~etermJned that the good effects in 

sharpness of transltl<>f'.\~:1n. lumina~ .Is achl.~ecf when the coll Is 'driven to provide 
3 o a maximum defl~fiQB: ·of about 2.2 mm.'\~~~· at a maximum driving current of 

about 1.3 amps. 

The Invention ;1s':partlcutpr1y, QppUcabl•;tc, a 34V ·16 x 9 aspect ratio ·picture 

tube. and the SVM<~ll Is quite 'compadf:.ioibng the Z-oxis. The · SVM coil ts . . . ·' . ·· ... ~ : . •. . . 

disposed on bObbin·. :'74 near the.extreme ':r~( ..lot· the horlzontol deflection yoke. 

3 s The rear of ·the yoke j~, substanffol* odja~t ~e static convergence magnet 52. 

The deflection yoke prqtrudes rckJrwordly bf':(]' short distance to engage under a 

Thii1i1iillff f .. • 
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clomp for affixing the :11ner to th~ tot;)e. To .ftie rear of the liner only about 3 mm 

distance remains to. th~ edge· of· the, stc::rtlc _tj)6_vetgence ·mag.net. tape 52. which Is 

about 2~5 cm In wldtt,. SVM: $en·s1tMty -·.jj: ::1rn~roved while still maintaining a 

compact o_rrongement. 
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What Is dolmed is: . 

1. A scan velocity modulation apparatus for a cathode ray 1ube. the 

cathode ray tube ln~uding on electron gun adjacent a rear end of the tube. for 

emitting on elec.fron · ~m along a. beam path from the electron _gun f!irough o 

5 funnel of the tube to o screen at a front of. the tub8. the apparatus comprising: 

a static oonvergence mqgnet assembly· disposed over the electron gun; 
. . . .· 

a primary (jefl_~on yoke including a vertical deflection coll for vertical 

deflection of th~ beam and a horizontal deft~ coil for horizontal deflection of 

the beam. the. horizontal defleCtion coll having end tums at a rear end. disposed 

1 o substantially adjacent. ·to the static convergence magnet 

15 

a scan· velocifY. modulation coll for modifying said horizontal deflection of 

the electron beam. ·the scan velocity modulOtion coil located along the 

longitudinal ~ of the tube at least partly overlapping the horizontal deflection 

coll; and 

means for exciting the scan velocity modulation coll for varying a horlzo~tol 

scan rate of said elE!Ctron beam. 

2. The apparatus according to claim t. wherein rear . end turns of the 

homontol deflection coll include flat windings positioned along a surface of the 

2 o tube and extending for a distance along the IOngitudinal axis. 

25 

3. The appar(Jfus according to claim 2. wherein the scan velocity 

modulation· coil is at least partly superimposed on the rear end turns of the 

horizontal deflection coil. 

4. The. appa_rofus according to claim 2. ·wherein the rear end turns are 

arranged between- the·· scan vek>city modulation coil and a surface of the tube. . . . . . . ~ - . . 

5. The appor<;itus according to clalm 1. wherein 1he vertical deflection coll 

3 o ··is wound on a cor$ . on the funnel. and the scan vek)clty modulation coll Is 
! ; ;,- .. ": .: . ~ 

. disposed without overlap to the rear of the eore. 

6. . The appc;natus according to Claim 1. wherein the scan velocity 

modulation coll l~Lldes an upper eo11· section and a lower coll section 

3 s connected In paraliet._ said upper coll sectloo and said lower coll section being 
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operable to produce a generally dlp61e ·magnetic field oriented vertically, 

perpendicular to ~e·longltudlnal aXts. 

7. The appqrq.tus according to claim ·6. wherein the upper and lower coil 

5 sectk>ns Of the sc6n ·v~loclfy modulation coll"~ extenq substantl~lly more than 

90° around a clrc~mt~r~nce of the· tube. 

8. The apPoratus according to clalr\1 1. wherein upper and lower coll 

sections of· the seon velocity moduloflon coti.·ore arranged on a bobbin formed 

1 o on a rear of a deflection yoke· liner. arrange<:f ~orward of the electrode structure In 

the electron gun ·that Includes the prefocusrng_ ,electrodes. 

15 

20 

9. The apparatus according to ·claim 8. wherein the coll sections are 

arranged forward pt the ·final anode electrod~ of the electron gun. 

. . 
10. A televiSlon apparatus comprising: 

a picture tube with ·on electron gun ot a rear end. a screen at a forword 

end. and· vertical· and horizontal deftecflon'. eoils disposed on a funnel of the 

picture tube; 

a static cprwergence magnet disposeQ over the electron gun: 

means for·. exciting the vertical and ~rizontal deflection coils at a vertical 

rote arid .a horizp~tCll ·rote. respectively. to s~n the electron beam from along a 

raster pattem on the sereen; 

on SVM tl~r, circuit responsive to a luminance component· of a video 

2 5 signal. the SVM -d~cult being· operable to prOylde a drive current as a function of 

changes In sold 1cim1nance component: afld. _:'" 
,: . .: 

a scan v~09ify modulation coll. r~ng · the drive current of the SVM 

circuit for modifylnd' ·me· horizor"itCll scan rat~' of the electron beam. the scan 

velocity modul~o11 •eo11 being spaced 1ong1fud1no11y from the static convergence 
. . .. ' ; : . , ; : . ··~ ~ 

3 o magnet and at l~st portly overlapping the' t\c:)rl,zontol deflection coll. 
. . :';. ·;" : :~ . . . . . ·;.;-

;{:; 

11. The te19VIS1c:>n apparcitus accordin~·to claim 10~ wherein the horizontal 
. ; .· . ... ~ . . 

deflection coll h~ ·end turns at the rear ~··•arranged flat on surface of the tube 

for a distance lof;l·grtudinolly. 

35 

• 
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12. · The teleVlsion apparatus occor(jing to claim 11. wherein the scan 

velocity modulation .. coil Is at least portly superimposed on the end .tums of the 

horizontal deflectiQn coll. 

13. The television apparatus ocCQrdlng to Claim 12. wherein the end tums · 
~.. . ·. . 

ore arranged between the scan velocity m~ulation coil and the tube. 

14. The television apparatus according to cl~im 10. Wherein the verticol 

deflection coll Is W<;)Und ·on a core on the ·tunnel. and the scan velocity 

1 o modulotlon coll Is disposed without overlap to the rear of the core. 

15 

15. The television apparatus occorc;flng to clo~ 10. ~erein the scan 

velocHy modulation' coil Includes Cln upper coif sectior't and a lower coll section 

coupled In parallel.· said upper eon section cind sold lower coil section being 

operable to produce a generally dipole magnetic field oriented verti<X'.Jlly. 

perpendicular to the longitudinal axis. 

16. The televi,Sion apparatus according to claim 15. wherein the upper and 

lower coll sections of the scan velocity modulation coc1 each extend more than 

2 o 90° around a circumference of the tube. 

17. The teleJ!slon apparatus according to 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 deflection yoke liner. arranged forward of ferromagnetic 

2 5 material In tne ·electron gun. 

30 

18. The television apparatus according to claim 10. wherein the horizontal 

deflection coils are. excited at a 2fH scanning' rate for progressive scanning of the 

roster . 

19. The television appar~s occordtriq to claim 10. wherein the hortzont~I 

deflection coils proti'µde reorwardly along ttj$ axis of. the electron beam from the 

vertlcof deflection :'coils.. sold scan ~odty ·modulaffon coil being disposed 

reorwordly Of •the Vertical deflection OOllS and forwordly Of most Of the metallic 
. . 

~ 3 5 structure In the electron gun. 
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20. The television apparatus accorQtl'\g to claim 19. wherein the scan 
. .···' .. '"· 

velocity modulation coil hos a sensltMty of'. .. :pt .least 1.7 mllilmeter deflection per 

ampere of modulation .coll current at the ce.rit~ of the screen. 
. . ,:~.- .: : : ·. 

21. A television apparatus comprisl.ng: 

a picture tube with on electron gun'>(lt' a rear end. a screen at a forward 

end. and vertical and horizontal· deflecfl¢n:'·c0i1s disposed· on a funnel of the 
; .··':.:·.':.' 

picture tube substantially adjacent a recir of:~e horizontal deflection coll; . .. ·:-· .. : 

a static convergence magnet dlspo@ over the electron gun; 

means for exciting the vertical· and ·~rtzontal deflection coils at a vertical 
..... ,, 

rote and at a horizontal rote In a progresslv~·raster scanning manner; 
·. ·.· .:.-

OA SVM driver circuit coupled to b :'tumlnonce component of a video 

signoL the SVM circuit being operable to ptO\itde a drive current as a function of 

changes in said lymlnance component and,, 

15 a scan velocity modulation coil cous>,I~ to the drive current of the ~VM 

20 

25 

... •;•" 

circuit for modifying the horizontal scan rcjt~ of the electron beam. the scan 

velocity modulation .coil being spaced. frorjt:ihe static convergence magnet and 

at least portly overlapping the horizontal dettectlon coll. 

22. The televls.lon apparatus according to claim· 21. wherein the horizontal 

deflection coll has end tums at the rear er)d;.; ~rranged flat on surface of the tube 

for a distance alqng a Z~s defined bv:·~e electron beam. the scan velocHy 

modulation coll being at least partly su~mposed on the end turns of the 

horizontal deflection Coll relative to the z-aXls~·. 
. . .. -.·:· 

23. The television apparatus occordlhg to claim 21. wherein the vertical 

deflection coil Is ~und on a core oii'_;:.:ihe funnel. and th~ scan velocHy 

· modulation coil .Is disposed without overlap'·t0 the rear of the c0re. 
>::-:./ . 

3 o 24. The television apparatus Cl~(jl.ng to claim 21. wherein the scan 

velocity modulation coil hos a sehsltivity of:.~t' ~st 1.7 millimeter of deflection per 

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

l : : ~ : 

: . .-... >::·~: 
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25. A scqn. y~isdity:-:m<>Qulotton apparatus for a cathode ray tube. the 
. . . . .. . ·. . .. ' , .. _ . ~ ·: .. ' 

cath¢d~ ray tut,)$ ,ip¢1µ~ir)g'-~fo :eteetroli gun oc:tjocent a rear end of the tube. for 

emitting on e1~C>~f~rn '.oibpg o beam path· from the electron gun through a 

5 funnel of the ~be t~ -~'$¢;.~f'l:::~,t o front of the tube. the apparatus comprising: 
·.-: . .-.· : .. ·;_:· ... ~:.·: . > 

a static conv~~geij'cE!:('Hqgnet assembly disposed over the electron gun; 

o primary -~~~~~ti __ .~6-~e Including. a vertical deflection coll for vertical 
........ :·-· .·.···'····:.'-·:.- ··:···· 

deflection of the t>e0'1):<l.o¢·,.A-'.~~rlzontal defl~on coil for horizontal deflection of 

the beam. the hofiic:>bto(f;t~fi~tion coil having end tums at a rear· end. disposed 

1 o substantially adjo~nt·f~>~~~ ~~~c convergence t:nagnet; 

().scan ve16d1Y:iT)()du16ttbn coil for modifying said horizontal deflection of 

the electron beOM; _-.. ~- --~~d~ velocity niodulatlon coll located along the 

longitudinal axis of tti~i\!4.t>.&·'f~rovard of the main focus lens point of the gun and 

rearward of the yok~: 96~~; :~n(i;; 
15 . means for ex:<:~ri6:JoE);:s~n velocity modulation coil for varying 0 horizontal 

. :,'; .- . 

scan rote-of saici.eleetron:beOm. 
--:··.· ... 

26. A scan· v~l<X:Jtv :·rrlodulation apparatus for a cathode ray tube. the 

cathode ray tube 1n.c?t~Ci1og _on electron gun adjacent o rear end of the tube, for 

2 o emitting on electr~r.'1- )~"1. 'atO~g a beam path from the electron gun through a 

funnel of the tube ~---:~\~dr~l'I- 9t a front of the tube. the apparatus comprising: 

0 ·static coriy~roi09e mqgnet assembly disposed over the electron gun; 

a primary d~~~<?K y<)~e Including a .vertical deflection coil for vertical 
. . ·"'"·\;.':· ·.· .... , .:.· .. 

deflection of the -~~'C~?~- ~f:Horlzontol deflection coll f~r horizontal deflection of 

2 s the beam. the ho~orit(lt- d~fl~on coll having end tums at o rear end. disposed 

substantially adjo~f?tci'::~: st&hc convergence magnet; . 

a scan veiddtY' ;ri~uidflon con for modifying sold horizontal deflection of 

the electron t>e0ri;!};'-}tt\e1'1~b .· _velOQity m<>9u1at1on coll located ol~ng the 

longitudinal axis ' -qt. ·the :X~~ -fo..Word . an~ without overlap of the static 

3 o · convergence macih~f as~m~ and rearwor~: and without overlap of the core; 
·-. ·.,·· "'•" ... ··-. . . 
. .... :." :.'··. :-· .·.y·>·· ; :··;. ·::~ ~ ~ 

and -· ::· .. <>> -.,·, : " 
means for -t)X~ltt~g: ;~e :$~n velocify mo0ulation coll for varying a horizontal 

. -<··· := • : ••• : ~::·.,. 

scan rate of sold eleptro~;"~ril. --- -- --------- ------ --

.• .. · .. 


