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.VIDEO _DISPLAY DEFLECTI<)N APPARATUS 
\ .. ... 

The present invention relates to a deflection circuit 
. of a video dis.play apparatut:; and more particularly to 

5 an apparatus with a raster distortion avoidance 
arrangement to correct ·linearity at the start of a 
trace. 

so-called "organ pipes" distortion .may appear in the 
10 left~hand ~ side of ·a. display screen of_ a· cathode ray 

tu~ (CRT) as brightness modulated, ·vertical stripes. 
This type of distortion may result from horizontal 
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deflection current ringing that 
velocity modulation visible as 

produces 
vertical 

a beam 
stripes. 

The deflection current ringing may be caused by a 
stray or parasitic capacitance, associated with· 
windings of a horizontal deflection winding, 
immediately after a retrace voltage pulse that is 
developed across the horizontal deflection winding 
ceases. 

The high rate of qhange of a retrace vo~ tage pulse 
that is de.veloped across the deflection winding, 
duri~g the second half of horizontal retrace 7 

~reduces a capaci ti v~. C?urrent puls~ flowing in the 
horj,zontal deflection winding. This capacitive 
curren~ pulse ends abruptly at the end of horizontal 
retrace, when the rate of change of 
voltage pulse beco~es zer.o and may 
deflection current· ring.ing and 
nonlinearity at the beginn,ing of trace. 

the retrace 
produce the 

deflection 

Organ pipes distortions may last, for ex:ample, 5µs 
. :. ...... .. .-- -. .·"; ; . :. . . : . :. !.,. 

after the beginning of the trace ,interval •.. · · .. '!l'he;~· 
defitactiok 

:·.·. 

effect pipes distortion "'"'or of organ 

······ ·.· 
·. •;. 
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nonlinearity at the beginning of trace is not visible 
: J to the user when a high· d~gree of overs.can is used. ·. 

overscan reduces the, l'ight output . of · tile . picture 
tube. The decrease i.n brightness is ~roportional to 

5 the :required oversc~n and is between 6% and 8% when 
the horizontal frequency is 1 x fH and 1.lP to 12% when 
·it is 2 .x fH, where fH = 15,265 Hz·. · Reducing 
over·scan may be desirable when using large·· picture 
tUbes. These generally suffer lack of bri.ghtness. 

10 However, reduction of overscan requires . maintaining 
acceptable deflection linearity at the start of 
trace. It may be desirable to operate CRTs with only 
a low degree of overscan. 

15 Color television receivers ·or display monitors 
operating at highe~ scan rates than,.for example,· 
fH = 15,625 Hz, may be eyen more susceptible to organ. 
pc\pes distortions. · The ringing depends upon the 
horizontal winding stray capacitance and the retrace 

20 pulse voltage width and amplitude and not. upon the 
de:f lection frequency. When a higher deflection' 

~· 

25 

:frequency is used, the trace interval is shorter. 
Therefore, the rising interval is proportionally 
qreater relative to ·. the trace .i,nterval. It may be 
desirable .to f?..Uppress._ the deflection. current ringing 
and maintain deflection .linearity during the 
beginning of horizontal trace without using a high 
degree of overscan. 

30 u.s. Patent No. 5,182,504 -(the Hafer! patent) 
describes a horizontal deflection circuit in which a 

.r 

35 

linearity correcting coil is eoUpled between a 
deflection switch and the horizontal deflection 
winding. A current pulse is injected by a ·current 
injection network at a junction terminal between the 

'".::.·- .. 
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':; :liorizontal deflection win4ing an(l the l.inearity 
:··correcting coil, during the end of retrace and at the 
•.·· beginning of trace. The injected current compensates. 
: for the sudden decrease in· the stray .o.r parasitic 

5 : capacitance current. In this way, tbe· de~.lection 

10 

: current ringing is prevented. It may also be 
i desirable to further reduce nonlinearity distortion 
. in the deflection current caused by the parasitic 
. capacitance current at the beginning of trace·. 

:According to a first aspect 9f the present invention, 
·.there is provided a video display deflection 
''.apparatus comprising: a deflection winding; a retrace 
•:capacitance coupled to said deflection winding to 

15 'form . a retrace resonant circuit; first ~witching 
•means coupled to said deflection winding for 
·:producing a· deflection 9urrent and a retrace pulse 
·voltage therein; an inductance coupled in a current 
·path of said deflection current between · said 

20 ·deflection winding and· said first swi~ching means; 
mt;!ans for generating a pulse of current that is 
'coupled to said current path via a junc:tion terminal 
;between . said inductance and said deflection winding 
;having both a beginning time and an end time in a 

.25 ;vicinity .of . .an instant when said retrace pulse 
'.voltage ceases; and an impedance . coup·led to said 
'1:erminal foz.: modulating a cur:i::-ent in said inductance 
\to form a low impedance current · path such that a 
:greater portion of said curre.nt pulse flows in said 

30 1i~pedance and bypasses sa,id iJ;tductance. 

According to a second aspect of the present 
invention, there is provideQ a video display 
deflection apparatQs ·Comprising: a deflection 
~inding;. 

. 
said 35 a retrace capaci t.ance coupled to 

··~ 
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deflection winding to form r~trace resonant circuit; ' ... first switching means coupled to said deflection 
winding "for producing a de(lection current and a 
retrace pulse voltage therei~; an inductance coupled 

5 in a· curre~t path of said d~J:·iection current between 
said deflection winding an~ said first. switching 
means; means for· generating a . pu1se of current that 
is coupled to said current path via a junction 

·terminal between said induct~rice and said deflection 
10 winding having both a beginning time and an end time 

in a vicinity of an instant :when said .retrace pulse 
voltage ceases; and means coupled to said inductance 

. for ·. modulating a current that flows in said 
inductance such that a ratio ·between said deflection 

15 current and said inductanc~ current changes, . during 
retrace, prior to the occur),'."ence of said current 
pulse. 

According to a third aspect of the present invention, 
20" there is provided a video · display deflection 

-· 

25 

a,pparatus comprising: a deflec:tion winding; a retrace 
capacitance coupled to saicl deflection" winding to 
form a retrace resonant ci-rcui t; first switching 
means coupled to said d~f lection winding for 
produqing · a defleetign curi;e~t and a retrace pulse 
vol t(ige therein; an inducta,.nrie · coupled in a current . : . . . •.:.. . . 
path of said deflection .: current between said 
deflection winding and said .·:~irst. switching means; 
means for generating a pli];~;~ of current that is 

JO coupled to said current ·patfl -:yta a junction ·terminal 
between said inductance and ··~;aid. deflection winding 
having both a beginning time. and an end time in a .. ,~ ·. : . . 

vicinity of an instant wh~~ said retrace puls~ . 
· voltage ceases i and means c~~J?led · to said terminal 

35 for narrowing said pulse of c~J7rent. 



-~ 

,. .• 

._::i.·-··· 
5 

-In accordance with an inventive feature, a modulation ' •.. n.etwork is parallel-coupled to t:he -linearity coil and 
provides a low impedance to the current injection 

:network to enable injection of a: ·narrow current pulse 
5 . dl.lring the retrace-to--trace transl tion. The current 

': • '• -: "• < I 

. pulse is injected to the junction· of the horizontal 
deflection. winding and the line~rity coil. The 
current pulse opposes the paras! tic effects of· the 
w;inding ~~ray capacitance for suppressing ringing of 

10 the · deflection current and i.,mprove deflection 
linearity. 

A . video display deflection apparatus, embodying an 

,aspect of the ~nvention, includes a deflection 
15 winding and a retrace capacitance coupled to the 

deflection winding to form a retrace resonant 
circuit. A switching arrangement produces · a 

deflection current and a retrace pulse voltage in the 
d~flection winding. An inductance is coupled in a· 

20 current path of the deflect;ion_ current between the 
deflection winding and the switching arrangement. A 

pulse of current is -generated and coupled to the 
current path via a junction terminal between the 
i11ductance and the deflection winding. The current 

25 pulse has .both, a -begi~ning. time and an end time in a 

vicinity of an instant when.the retrace pulse voltage 

ceases. An arrangement coupled to the terminal 

narrows the pulse of current. 

30 A_ preferred embodiment of the pr~sent invention will 
now be described, by' way of example only with 

reference to the accompanying_ drawings; of which:-

Figure -1 illustrates a horiz'.ontal deflection circuit 
J 5 with a ringing suppression network and a modulation 
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.n~twork, embodying a~ aspect c;>f the invention; 

' 
:Figures 2a-2c illustrate waveforms obtained in the 

:circuit of Figure 1 when bot:A.th~ :a;:inging suppression 

5 ,and modulation networks of th.~ aJ;rangement of Figure 

:1 are removed; 

Figures Ja-Jc illustrate additional waveforms 

obta,ined in the circuit of Figure 1 when both the 

10 :ringing suppression and modulation networks of Figure 

1 are removed; 

. 15 

' 20 

25 

30 

35 

·Figures 4a-4d illustrate wavef oi::ms obtained in the 

circuit of Figure 1- wµen the modulation network is 

removed and the ringing S\lppression network is 

install~d; and 

Figures Sa-Se illustrate waveforms obtained in the 

.circuit of Figlire 1 when both the ringing suppression 

and moqulation networks are installed. 

Figure 1 illustrates a horizontal deflection circuit 

.100, embodying an aspect. of· the invention, operating 

at twice the horizontal frequency fH, where fa ::= 

·15,625 Hz. De_tlectio~. circuit 100 includes a flyback 

:trans.former T, a deflection switching transistor Q, a 

· damp~r diode D, a retrace c~p.aci tor ~, an s-shaping 

capacitor c6 , a linearity coil Lr.in with a parallel 

; coupled damping . resistor · 'R.n and a horizontal 

deflection winding La~ Lipearity coil Lr.in is 
. ··:<.:·. 

coupled between winding La 'and transistor Q. A 

.conventional East-West raster correction circuit 400 

is coupled to an end terminal .·.1oob of winding ~ that 

'is remote from linearity coil LLin4 
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· U~s shown _adjacent to winding LH. a stray or inter-
winding c~pacitance Cs TRA y is associated with the windings of . 
windiµg LH. . Stray capacitance CsTRA y is formed between · ..... ·-··· 

horizdnta~ ·:deflect~on wi~ding LH ~nd, for example, a vertical 
5 deflec.tiq~ .. ~inding L V, a yoke ferrite core, not shown, and/or 

other :components in the . vicinity. 
In operation, a ringing suppression network 200 is 

coupl~d to· a junction terminal lOOa. between coil LLin ·and 
winding LH. Additionally, a current modulation network 300, 

1 O embodying in aspect of the invention, is coupled across linearity 
· coil Lun· 

For · explanation purposes only, assume that networks 
200 and 300 are. disconnected from terminal lOOa and resistor Ro 
has. a ·value of 200 Ohms to form a deflection circt,1it · that operates 

1 5 in a ~onve~tional manner. FIGURES 2a-2c illustrate waveforms 
useful : for · ex:plaining how Organ Pipes distortions are produced 
when networks 200 and 300 are disconnected. Similar symbols 
and numerals in .FIGURES l and 2a-2c indicate similar items or 
functions .. 

· 2 0 · As a result of the switching operatfon of transistor Q of 
FIGURE l, a retrace voltage Vl of .FIGURE 2a is developed across 
deflection tntnsistor Q of FIGURE 1. A retrace voltage Vy of 
FIGURE 2b is dev_eloped across winding LH of FIGURE 1. FIGURE 2c 

illustrates a ,deflection current iy that flows in a current path ·of . 
2 5 winding LH of FIGURE I. 

For explanation purposes, a· time tO ·of FIGURE 2c 

indit:at~s the· start of retrace. a time t1 indicates the center of 
retrace,'. a time t2 indicates the start of trace and a time t3 . 
indicates an instant after the start of trace such that intervals tO -

3 0 tl, t1 -'. t2 a~d t2 - ·t3 have equal lengths. Parasitic or stray yoke 
capacitance CsTRA y of FIGURE 1 causes ringing of the yoke current 

. iy of FIGURE 2c at times tO a~d t2. Retrace voltage Vy of FIGURE 
2b overshoots at time t2. A more -detailed illustration .of the 
wavefoqns _is'. . shown in_ FIGURES 3a-3c. Similar symbolS and 

3 5 numeral~ in FIGURES 1, 2a-2c and 3a-3c indicate similar items or 
functio)ls. 

A stray capacitance current ip of FIGURE 3a in stray 
capacitance CsTRA Y. of FIGURE l has its highest amplitude ~here 

-------·--·-······ - .... -----····-·-----····--~--·-
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the rate of ch'ange of voltage Vy of FIGURE 3b is hig~est, at times 
tO arid ~2.. Curr~nt ip can be measured using an appropriate 
curre~t probe. Iii a . Philips saddle-saddle yoke 400 shown in · ·· ;,.. __ _ 
FIGURE 1, that is mounted on a Philips picture ·· tube 
A66A.EK220X43 used in flickerfree CTV receivers,. stray 
capac~tance Cs TR.A y is equal to 150 pF. The rate of c6ange of 
voltage Vy :changes· from a high vaIUe. to a low value at ti~e t2 of 
FIGURE 3b, .. causing current ip of FIGURE 3a to become zero. 
Curre~t ip i_s negative prior to time t2 and reduces current iy. As 

1 0 · a result, current iy increases ·at time t2 of FIGURE 3c. The fast 
incre~e in ~urrent iy produces ringing of c~rtent iy of FIGURE 3c 

15 

20 

25 

. and oyershoot and ringing of voltage Vy of FIGURE 3b and also of 
current, ip of FIGURE 3a. The ringing produc.es an image ~istortion 
that is. similar to organ pipes. Ringing suppression network 
200 of FIGURE 1, reduces · such ringing. Network 200 includes a 
series arr~ngement of a resistor R3, a capacitor ·c2 and a parallel 
arrangement that includes a resistor R2 and a switching diode 02. 
Linearity coil LL in is interposed between deflection transistor Q 
and winding LH for separating winding LH . fr?m transistor switch 
Q. L~nearity coil LLin is non-saturated at the beginning of trace 

· havjng an inductance of about 10%-20% of· the ·inductance of 
winding LH. 

F.IGURES 4a-4d illustrate waveforms useful for 
explaining the. ~peration of the circuit of FIGURE 1 when network 
200 is; included in ·the circuit,· · but when network 300 ·is 
disconn~cted in a way similar to that shown in the Haferl · patenJ. 
Similar _symbols and numerals in FIGURES l, 2a-2c, 3a-3c and 4a-
4d. indi~ate similar items or functions. In FIGURES 4a-4d, the 
amplitude and the time _base scales are expanded relative to those 

3 0 of FIGURES 2a-2c. 
Capacitor C2 of FIGURE 1 is charged during retrace. via 

resistors R2 :and R3 to a voltage determined by the value of 
resistor R2. 'Just before time t2 of FIGURE 4d, capacitor C2 of 
FIGURE · l siarts to discharge via resistor R3 and diode D2, 

3 5 generating a pulse of an injection current i2. . Current i2 of FIGURE 
4d has a fast : rise time, reaches the peak amplitude at time t2 and 
has a sfow fall time. Current i2 is divided into a smaller, first 
portion current that is included in current iy and .into a larger, 
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second Tport~cm current that is included in current i3 of FIGURE 1, 
according t'~ th.e relative impedances "in the current paths. The 
major: portion of ~ui'!ent i2, or about 80% - 90%, flows through · ··-'"'--· 
line~rity ·coll Lun having a lower impedance. As a result, current 

5 i2 genetates a decrease of current i3 · at time t2 as shown by 
. .. . .. .. .,. . \ 

FIGURE 4c~ . The decrease in current i3 dampens the tendency of 
. current iy to increase fast at time t2 of FIGURE 4c, when current 

ip of : FIG.URE 4a decreases. . The result is a slower fall time of 
current ip and an effective damping of the ringing. 

1 0 Without network 300, . the pulse-width of pulse 
current i2 may be large. The result is ·•that exce~sive magnitude of 
current iy may be produced · at the start of trace, during interval· 
t2 - t3 of FIGURE 4c. Th.e excessive magnitude of the portion of 
the waveforO,:i of current iy in FIGUR~ 4c shown in broken line 

1 5 causes deflection non-linearity at. the start of trace. The excessive 
amplitude of current iy may. produce deflection nonlinearity and 
overshoots in voltage Vy of FIGURE 4b and in current ip of 
FIGURE· 4a. Without network 300 of FIGURE 1, deflection current 
iy of FIGU~E · 4". reaches its . nominal .value only . at time . t3 after 

2 0 whicl\ currents i3 and iy are equaL 
Network 300,. embodying an inventive feature, 

includes a resistor R 1 coupled in series with a parallel 
arrangement of a diode Dl and a capacitor Cl. FIGURES Sa-5d 
illustrate waveforms useful · for explaining the operation of the 

2 S deflection circuit of FIGURE 1 when both networks 200 and 300 
are included and functional. Similar symbols. and numerals in 
FIGURES 1, 2a-2c, 3a~3c, 4a-4d and 5a-5e indfoate similar items or 
functions. Advantageously~ network 300: ·~f FIGURE" l provides a 

30 

35 

low impedance current path for injectio1t current i2. 
Current i3 of FIGURE 1 splits into a first pertion, 

current. il flo;wing ihrough network 3,do, a second portion, a 
current i4 flowing in lin~arity coil LLIN, and a negligible current 

flowing• in re~istor Ro. Increasing current .•• i3 of FIGURE Sa drive~ 
linearity coil . LLin of FIGURE 1 out of ::saturation, during the first 

half of interval t1 - a of FIGURE 5a. After time tl of FIGURE 5a, a 
voltage prop9rtional t~ the rate of :~:~trnge of current i4 . is 
develop~d. adoss· linearity coil Lun of:: .~IGURE 1 that generates 

current il ,of FIGURE Se. Current il of FIGURE 1 charges capacitor 
-------·- ----- - -- --- ---·-- ---- ------------
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C 1 u~til current ii of FIGURE 5e becomes zero. The voltage across 
.lirieari~y coil· LLin of FIGURE l decreas·es and becomes zero at time 
t2. Th~ degrease in the voltage across coU LLin of FIGURE 1 causes ·. · ·"'""" .. 
c~pacitor C~ to begin discharging and c~rrent i4 of FIGURE· Sa to 
increa,se. Thus, current i1 modulates · current i4 and ca11ses the 
:ratio i>etwee.n currents i4 and iy to incr~~se prior to time ·t2. . As a 
result,· immediately pri~r to time t2, the difference between the p~ak . amplitµde of current i4 and current iy is larg~r than during 
trace. . Inje~ted curreni i2 of. FIGURES I and 5b adds to current ii 
of· FIGURE ·1 an~ ·causes a fast discharge of capacitor Cl until diode .· . 

DI st=:trts conducting. 
Because of the low impedance path formed by 

network 300, a greater portion of pulse curr~nt i2 flows in 
netwo~k 300 than in coil LL in· . Becaqse of the. low impedance 

1 5 forme~ by network 300, pulse current i2 of FIGURE 5b becomes 
narrow, for example, 0.2 microseconds. Therefore, 
advantageously, excessive current iy at time t2 o~ FIGURE 5a is 

·prevented. Thus, proper deflection lin~arity is provided at the 
start of trace. 

2 0 The fast decrease· in current i4 of FIGURE Sa in the 
vicinity of time t2 is produced by the corresponding change in 
current: il of FIGURE 5e. Current il of FIGURE Se generates across 
linearity coil· LLIN of FIGURE · 1 a voltage which is positive on the 
side of : terqiinal 1 OOa. Advantageously, this ·voltage ·prevents 

2 5 · overshdcit of 'voltage Vy _of FIGURE Sc~ The result is that ringings 
and deflectiqn nonlinearity are prevented . .; 

The difference between the ~rnplitude of current i4 of 
FIGURE 5a and current iy at time t2 i~ larger than during trace. 
Advantageously, the gradient of current "i4 of FIGURE -Sa is not 

3 0 affect~d : sjgni~cantly by the injected curren:t i2 of. FIGURE 5b. The 
re~illt is: that 'overshoot of voltage Vy of)t~GURE 5c and excessive 
amplitu~e . of 'deflection current iy of FIGtJRE Sa does not occur at 
start of: trac~. · 

During trace, diode DI byp:~s:ses capacitor C 1 and 
3 5 prevents; paras.itic oscillations. Current iJ.fdlffers from current iy 

of FIGURE Sa only· during the inject~·bn interval, when pulse 
current i2 of FIGURE 5b is .produced. . 

.: •.• : •.. w.···•·-·-•· .. --·-•-••·• .... ·•·•·•-·-- •·••--·•••···•·"··--· 
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A deflection circuit similar to that shown in FIGURE l 
can be use'd. for a saddie-toroid yoke mounted on a video color ·-· 
pictur~ tub¢ W86EDL093X101 with the inductance of winding LH · .. ;,.. __ _ 

being ;equal:: t9 350µH. and with the horizontal frequency being 2fH . 
. 5 Stray .·capac,itance CsTRAY is equal to 47 pF. In such cirfuit, the· 

value ·of th~ following component valu~s are modified as follows: 
~ Cl = .lSOOpF, Rl ~ 120 Ohms. R2 = 72k and C2 = 500 pF. The 

component v~lues depend on the linearity coil, the circuit lay-out, 
the retr~ce :. time, the retrace voltage and the type of East-West 

1 0 raster correction. If a diode modulator is used for East-West 
pincushion ~orrection, fine tuning of. the bridge coil l_llay be 
desirable to avoid parasitic oscillations at the low side of the yoke_. 
East-~est pincushion correction may be obtained, advantageously, 
using a circuit shown in U.S. Patent 5,115,171, entitled RASTER 

15 DISTORTION CORRECTION CIRCUIT, in the name of P. E. Haferl . 

. ' -- - - - ··- -- ------- ---- --- ----------------
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~laims 

,,._: .. _ uo 

1. A video display deflection apparatus comprlsing: a ·· 
defl~ction winding; a retrace capacitance coupled to 

•. s.~id: deflection winding to . torm a retrace resonant 
5 c'.ircuit; first · switching 111eans c~>Upled to said 

·.deflection winding for producdng a deflection current 
and a retrace pulse voltage therein; an inductance 

coupled in a current path of said def l~ction current 
between said deflection winding and said first 

10 s_witching · means; means for generating .a pulse of 
current that is coupled to said current path via a 
junction terminal· between said inductance and said 
d~f lection winding having both a beginning time and 

15 

20 . 

25 

30 

an end time in a vicinity of an. instant when said 
retrace pulse voltage ·ceases; and an impedance 
c_oupied to said terminal for modulating 

. 
current in a 

said 'inductance to form a low impedance current path 
.such that a greater portion of· said current pulse . 
flow$ in said impedance and bypasses said inductance•. 

2. An apparatus according to . Claim 1 wherein said 
pulse of current is AC-coqpled to said junction 
.terminal between said inductance and said deflection 
winding. 

3. An apparatus according tq Claim 1 or 2, wherein 
said inductance comprises a _linearity correction 
inductance. 

4. An apparatus according 

·wl:lerein said pl,llse of 

to any preceding 

c~rent generating 

Claim 

means 

pc;)mprises ·a first resistor and a second capacitor 
. coupi;ed in series and· ilherein said impedance 
,compri~es a second resistor and a third capacitor 

35 cqupled _i.:i.!_ ___ ~~~~~~---!~--~-().:r:.:1!1_ .. ~ series arrangement that 
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ts coupl¢d across said inductance. 
\ 

5. An apparatus according to Claim · 4 further 

comprisi:ri~ ~ a first diode coupled across said third 

5 . ·capa~i tor~ 

10 

6. An a~paratus according to Claim 4 or 5, further 

comprising, a second diode coupled between said 

second ciJ.pacitor and said junct:ion terminal. 

7. An .apparatus according to Claim ~ further 

comprisi11g, a second resistor coupled in parallel 

'with· said. second diode. 

15 a. A:rt apparatus according to any preceding Claim, 

wherein said impedance substantially reduces a pu.lse­

.·widt~ ariq increases an amplitude of said current 

:Puls~. 

20 9. A.vidE;!O display deflection apparatus comprising: a 

·defl~cti9n· winding 1. a retrace capacitance coupled to 

'.said.: deflection winding to form retrace resonant 

circuit; ··first· switching means coupled to said 

:defleotioft w'inding for producing a deflection current 

25 and a +eti;ace. pulse yoltage therein; an inductance 

coupled·. Hi a current path of said deflection current 

'between said deflection winding and said first 

· swi tchi~g : . means; . means for ·generating a pulse of 

current that is coupled to. said current path via a . . . 
30 'junction:' 'terminal between Siiid inductance and said 

;def lectfdh winding · having both a beg,innlng time and 

:an end time in a vicinity!. of an instant when said 

35 

. . ... . .. ,: . 

'. r~trc:ld,e · : pulse voltage cea~es; and means coupled to 

:said·• indpptance for modulating a current that flows 

·in said inductance such that a ratio between said 
·--...:..·-···-·-·-···--- ···---·-·····-·--·- ... --·-·····-· .. --·-.. 

.... ~·-·· 
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'deflection current and s~id inductance current 
\ 

;changes, during retrace, prior to the occurrence of 

isaid current pulse. 

10. An apparatus according . to · Claim 9, wherein 

'the amplitude of said ·inductance current is 

'substantially higher than the amplitude of said 

deflection current at the beginning of said pulse of 

'current and said inductance current decreases during 

10 :the occurrence of said pulse of current to an 

amplt tude that remains afterwards higher than the· 

:amplitude of said deflection current. 

11. An apparatus . according to Claim 9, wherein 

15 said inductance ~omprises a saturable linearity 

;correction coil and wherein the current in said 

'inductance rema~ns at· a. higher amplitude than the 

20 

·amplitude of said · deflection 

.occurrence of said pulse of 

current after the 

current until said 

;saturable 

saturation. 

linearity correction coil reaches 

:12. An apparatus according to any of Claims 9 ·to 

'11 wherein said modulation means comprises a parallel 

25 . ;arrangement Of a capacitor , ~nd a diode to Which .' a 

'resistor is coupled in sel':-ies to form· a series 

arrangement that is coupled a·~ross said inductance. 

30 

A video display deflection apparatus 

'comprising: a deflection •.. · winding; a retrace 

'capacitance coupled to saict; ··•• def].ection winding to 

'form. a retrace resonant c.it:cuit; first switching ,.,. ·.:·· 

:means coupled to said ~~f iection winding for 

;producing a deflection curr~!lt and a retrace pulse 

35 •voltage therein; an induc.tari¢e coupled in a current 
... ------- -------·-----·--------. ·-·--- ·-·---·----·-··---: 

• 



·,· .. 

'_path of 

15 

said deflection. current 
\ 

between said 

:. deflection winding and· said first switching means·; 

, means for generating a p-ulse of current that is 

i .coupled to said· current path via a junction terminal 

5 ;.between said inductance and said deflection winding 

10 

having both a beginning time and an end time in a 

vicinity of an inst~nt when said retrace pulse 

vol tacje ceases; and means coupled to said . terminal 

for narrowing said pulse of current. 

14. A video display deflection apparatus 

substan.tially as herein described with reference to 

the accompanying drawings. 

.. ... =- .. 


