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10

15

. mprovmg ‘the vertical linearity of the ‘scan-

$a '_Wtooth ‘waveform generatm ,
the “Miller- Integtator fype 1n-

method by which it:is to/ be performed, t:;clo
neans for linearis:-

bé. pamcularly descnbed_ in and by- -the
followmg statement: — :

~This invention’ relates to electromagn, 3 aw
cathode ray beam’ deflection circuits. of the also ‘for pro rapxd ‘turn-on ‘of the
type; ‘employ ed in television receivers: and, in cu.'cmt at’ the begmmn g of the stroke.
particular, tO transistor - ver tical deflection u_rt_hermore ‘the “Miller Integrator”
circuits including: apparatus for substantially ..an’ essentlally hnear ‘output wav: 011.11'_,__

" ning: raster produced on an assoclated cath- .connectlon “with' a ‘cathode ray tube having -

20

- tooth shaped’ current for application:

25

30

. oscillating by : -supplymg -to--the sw1tchmg . ‘capacitor, said. auxiliary transistor being

ode ray: tube. a -wide deflection’ angle (ie. “S”-shaping of

One: type of transxstor vert1cal deﬂectlon the’ deﬂectxon waveform is' req!

ircuit utilizes the- principles of f the “Miller ¢ . linéar vertical, raster).

Integrator” to generate 2 ‘substantially. saw- ©In. accOfdanOe::wnh__therpre_s
the therg is- provxded a television ve i

yertical deﬂectlon inding associated with':a: tion - circuit including a ‘transistor
rii-

cathode ray tube. ‘In such circuits, the. arranged during trace- portions
cal deflection:. winding s traversed by a.de- ‘deflection cycle’ to-.cause. current to flow in .

s current . waveform-in response 0 ‘the vertical” deflection windings coupled to the -
generationof . sawtooth voltage waveform amphﬁer output, a capacitor coupled to the:
across 4 capacxtor, the - capacitor’ “being -amplifier: ‘input angd-arranged to be charged.
coupled in'a negative: “feedback path associ- . :from 2 primary; current :supply during trace.
ated with a high-gain- transistor amplifier.: ‘A - portions: of the deflection C cycle and to '
switching: device is.‘coupled in circuit with_ 'dis'cha'rge'd by ‘wayof switching means which -
and is: utilized to: dxscharge the capacitor: at is rendered Operatwe during retrace portions R

a predetermined time in the deflection cycle of ‘the-deflection. cycle, wherein an a,uxx :
to initiate -the retrace portion-of suchiicycle. “transistor has: its ts emitter-collector

The deflection circuit may" ‘e rendered self- ~ranged in a;-?:rapld chargmg pith ¥Ol' sal

" device a :retrace VO ltage pulse’ ‘which_is de- " .arranged. t0. be ‘conductive to supply chatge -0 .

40

. ‘means : of. verti synchromzmg signals.‘re- -transistor amphﬁer causes trace gurrent 10 .

45

‘veloped - ‘when “the current supphed to ‘the 1o, said’ ‘capacitor during an interval between
yertica! cal ~ deflection’ windings - is -decreased. - the time’ when -said -switching means is ren--:
The "deflection . ¢ cycles are synchronlzed by dered -inoperative and ‘the tim¢ whex said

TLiTA embodnment of the mventmn g
‘will_now be described in comunctlon wit]

ceived by the’ televxsxon: receiver- along w1th

the image representatlvc mfo:matxon
~In such’circuits, -a finite vOltage is: ré

qun'ed to. initiate Oondqctxon in’the amplifier the accompanying drawing..

and’ thereby to:commence producuon Of the ;. -'.‘_ In ‘the’ drawmg, the clrcults Of

[Pnoe 5s 0d: (25p)]




© R

1.201,808 . -

e

10

15

20

vision receiver serving to provide signals for

energizing an image reproducing device such

as. a kinescope 10 are represented by a
single block 12 labelled “Television Signal
Receiver”. The receiver unit 12 .incorpor-

-ates the usual elements required to provide
. video signals at output terminal L for ap-
propriate intensity modulation of the ‘elec- -
tron beam of kinescope 10, as well as to:

provide suitable synchronizing pulse inform-
ation at terminals P, and P, to synchronize,
in respective horizontal and vertical deflec-

tion circuits 14 and 16, the energization of-

the respective horizontal and vertical wind-
ings 18 and 20 of a deflection yoke associ-
ated with kinescope 10. - -

In the vertical deflection circuit shown in
the drawing, a sawtooth current waveform
is caused to pass through the vertical deflec-
tion windings 20 of the deflection yoke, the
windings 20 being coupled in series with a

" current sampling résistor 22 across the

25

30

35
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secondary winding 24b of a vertical deflec-
tion output transformer 24, The flow of the
desired sawtooth current waveform in the
winding 20, which appear essertially resis-
tive during the relatively low frequency trace
portion of the television vertical deflection
cycle, is produced in response to the devel-
opment during trace of a sawtooth voltage
waveform acfoss the primary winding 24a
of output transformer 24. As will be noted
below, during the relatively rapid (higher
frequency) retrace portion of “the vertical
cycle, the deflection -windings 20 are sub-
stantially inductive and the retrace voltage
waveform across windings 20 is an approxi-
mately triangular pulse. The development
of the composite recurring pulse-sawtooth
voltage 'waveform across transformer 24 is
accomplished in the illustrated embodiment
of the invention through use of a transistor-
jzed arrangement employing principles of
‘the “Miller Integtator™. o

" The integrator comprisés transistors 26,
28 and 30 which are cascaded to form a
high gain .amplifier.. Negative - feedback is
established between the amplifier output and
amplifier input via a path incorporating. a
 Amplifier 26 comprises a N-P-N transistor
having a base electrode 26b, a collector elec-
trode 26¢ and an emitter electrode 26¢. The
emitter electrode 26e of amplifier 26 is con-
pected to ground potential while the col-
lector electrode 26¢ is supplied with operat-
ing potential from the B+ voltage supply
via a resistor.34. The collector electrode
26¢ is directly connectéd to the base elec-
trode 28b of amplifier 28 (a P-N-P transis-
tor). The collector electrode 28c of ampli-
fier 28 is coupled to ground by means of a
‘collector Ioad resistor. 36 while the emitter
electrode 28e is coupled’ fo’ the junction of
resistors 38 and 40 which form a voltage

divider across the B+ voltage supply. The
collector electrode 28c is directly coupled to
the base electrode 30b of output amplifier

30. (an N-P-N transistor). The emitter elec-

P

trode 30e of amplifier 30 is coupled to-#}

ground by means of a relatively small
“starting™ resistor 42 while operating volt-
age is supplied from the B-+ supply to
collector electrode 30c by means.of primary

“winding 24a and a de-coupling network com-

prising resistor 44 and capacitor 46.
Capacitor 32 is subject to alternate charg-
ing and discharging ‘to produce the desired
recurring sawtooth waveform, the main
charging occurring during trace via a path
comprising the B+ voltage supply (e.g.+65
volts), a resistor 48, a variable resistor
height control 50 and current sampling re-
sistor 22, and thé discharging occurring
during retrace via a vertical oscillator stage
52 and sampling resistor 22. The charging
supply may be compensated for changes in
image. brightness by coupling the junction
of resistors 48 and 50 to the brightness con-
trol (not shown).provided in the receiver.
Furthermore, & stabilized voltage supply
comprising the “series’ combination of a re-
sistor- 72 and a zemer diode 74 coupled
across a low voltage sourcé (e.g. +18 volts)
is  coupled to the. junction of resistors 48
and 50 by means of a resistor 76 to prevent
image - sizes changes in the event the B+
supply voltage is subject to variations..

In accordance with one aspect of the ‘pre-
senit invention; an auxiliary means for chatg-
ing capacitor 32 before the commencement
of vertical trace comprises a fransistor 54
having a base” electrode’ 54b, a collector
electrode 54¢ and an emitter electrode 5de,

Pt

75
80
85
90
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the emitter 54¢ and  collector 54c being 105

coupled by means of the resistors 34 and 22
in ‘circuit with ‘the’ B+ ‘voltage supply and
the capacitor 32. The voltage divider com-
prising resistors ‘40 ‘and 38 provides a. bias
voltage for the base electrode 54b of tran-
sistoi 54 and, at the same time, provides the
supply voltage for the emitter electrode 28e
of amplifier 28. - o
" Furthermore, an S-shaping network com-
prising a resistor 80, a clipping diode 56, a
first” R-C intégrator 58, a second R-~C inte-
grator -60 and ‘a coupling resistor 62" is
coupled betwen deflection . winding 20 and

“Three additional feedback’ %ths “are, pro-
vided between output ampli

self-oscillating.  Specifically, an_integrating

110

115

the input (base electrode 26b) of amplifier
26. Co - o 120

: er 30 -and
- oscillator 52 to tender the deflection . circuit

network - 66 is coupled between deflection 125

winding 20 and base electrode 52b by means

of a.capacitor 70 to provide:atrigger im- ..

_pulse to base electrode 52b of ‘oscillator’ 52

periodically to turn oscillator 52 on to initi-

ate retrace and off to perinit the occurrence 130



..o iof strace. ~ A feedback. ‘winding 24¢ associ-
" -ated with’ output.dransformer 24: is coupled.
+"viaa variable resistor hold. control 64 to
= base electrode 52b-to provide, in conjunction

‘crease ‘the. rate- at ‘which the input to. base

Aimmunity of the system. . Finally, the voltage-
-produced across resistor 42 (approximitely

I ohm) is coupled via winding 24¢ and. hold
;control 64°to the base electrode 52b to pro-

tion when the receiver is first tarned ‘on.
The:"operation . of oscillator stage 52 is
nchronized with . respect to - the - image-
- representative portions of ‘the ‘received “tele-
" “vision sighal by means of: vertical synichro-

-hizing " pulses “applied from terminal P, via
20

.. 'A stabilized base: bias voltage is provided
" by means of a resistor 78
<~ The :Operation’ of - the verti lectio:

25 circuit now. will "be” deseribed. ' Vertical

=i.: - oscillator stage 52 is operated o' ‘recurrert
"basis alternately to alternately charge capaci-

v tor 32 from a substantially ‘constant cur

" for. oscillator: stage 52 from zener diode 74

__ charging ‘supply and to-discharge it -,
:30 . During the trace portion” of each vertical
.+ - deflection “‘cycle, - oscillator stage 52 and-”

-transistor 54-are maintained in 2 nonconduc-
tive’:state while ‘the transistors 26, 28" and
__ ;30 i the-high gain amplifier are all biased
35 “for 'conduction, A charging - circuit " for
<., rcapacitor 32'is establislied between ‘the' B+

- terminal (or; more specifically botween. the S-shaped
© compensating supply point at the junction of def

tesistor 48" and - height - control - 50)" and
‘ground.. The charging’ ¢ircuit- comprises -the
.series combination * of hejght’ control : 50,
.capacitor: 32 -and’ current’ sampling_resistor
22: (neglecting the -windings 20 an

‘parallel With " resistor .22
circuit- provides:a: substantially
‘rent at the junction of capacitor 32 and base
electrode "26b.. -That ‘is; the voltage at the
juriction: of ‘resistor-48 and: height.control 50

~ ~Temains: substantially constant” by virtue of -
50 .the -operation: of  zener "diode’ 74 =and the
- Voltage ‘at the base 26b."of transistor 26
‘remainssubstantially constant (e.g. 0.7 Volt
‘while, transistor: 26 is. conductive, The re-

45

‘sultant constant ‘Voltage' across height' con-

55 trol:50.provides the desired constant chatg-

ing current for producing a linearly: increas--
ing ‘voltage -during -traces across .capacitor

32. At the same time, the current sampling. ~ oscillatc
' vides "a reference | voltage: condy
across capacitor 32, which: voltage -is repre-_ then. is
€ : deflection’ wind~ -maintain’ c on -1
e moment. the : :all.of theitransistors 26,28 -and 30 are driven
to. cutoff.. . The.current in. deflection wind-
:ings' 20 then begins to decrease and, at the
:same' time, a ' voltage pulse is produced 130

g [SSiSor 22 provides
sentative of ‘the: current
ings: 20: Neglecting '

- - S-shapnig ‘network 3:
: across resistor 22 (and

65 - ings:20) varies |

16 -moment.’ the
, . if -the voltagé
_ ie’current: in wind-
early; the ‘Constant ‘current.

with the capacitor 70, a - waveform - to-in--

b ‘changes near the end of trace; thereby." 1
« improving the frequency stability.and ‘noise -

“vide feedback 'to “insure initiation" of - oscil-

- Tesistor 68 and.capacitor 70 to base 52b: .. -

an

and base 'pa

-vertical.

supply -(height - contr
I€Cessary . constant . current -to. permit. the
voltage-. across: capacitor 32 'fo increase
linearly- -and : thereby * follow" 'the  voltage
across resistor 22.  Howéver, if ‘the. current
in.windinigs 20 varies from the desired linear
vaveform and the voltage across. resistor 22
a like manner; the.current required
32 to follow the voltage across
esis| will change, - Since a substantially-
constant: currént. is, supplied -to the - junction
pacitor. 32 and base 26b, the. difference
. the-current demanded by capacitor 32 will
be. supplied. to ‘thy -1 base electrode.. 26b. of
transistor.26, " This-relatively small, “‘error”
current:'then will be amplified in, transistors
d 30- to: provide ‘the' required: cor-
rectio; 1e.:current supplied to, windings
20; to" maintain-a ‘linear trace current wave-
form: . . The gain (amplification) provided- by
transistors 26, 28 ‘and 30 is selected suffici-
ently: high so that a relatively small variation
from-the desired’ output :

119 FOR I T
ne- Miller“integrator
1all variation -at-the
red to effect a signifi-
ant..change:- at- the. output 'is applied .ad-
Yantageously in :-the operation of .the
S-shaping’ network. Specifically, .an .essenti-
-parabolic current waveform-is: supplied
o the.input. (base electrode 26b): of the high
gainamplifier -by-means of .the. components
24—62 ‘to. modify the linear current wave-
ection windings: 20. . In practice,
roltage - across -resistor 22 is
- rather ‘than'linear. where a -wide
onangle kinescope ;10 is employed.
uired parabolic.current waveform s
ouble_integration..(in. networks

58 and 60) of a portion of the voltage wave-

form appearing :across transformer , winding

- That. waveform, which.is:made up of
_S-shaped trace portion :and - a -relatively
seé&.triangﬂ.larz pulse. retrace .portion, - if
ssed.

Tetrace” pulse, - produce:: the desired ““par-

-abolic” waveform. . Therefore, the clipping

diode 56 is provided.to remove a substantial

. portion; of -the: undesired ‘rétrace pulse.

Nea end of the trace portion of each
eflection cycle, the voltage: at the base 52b
of “oscillator - stage ' 52'‘approaches the re-
quired turn-on lével. The retrace portion of
each - deflection "c¢yclé is initiated when a
synchronizing ‘pulse is applied to

“The base ‘26b of transistor 26
en below the:voltage required to
onduction -in. transistor 26 and

ntrol. 50); provides -the

eform. will. pro- -

tage. 52 to. drive stage 52 into.

70
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assed. through' the networks 58 and 60 ...
:would ‘mot; -because; of ‘the . presence of - the

115

120

125
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across windings 20 as was mentioned above.

When: oscillator stage 52 conducts, a dis-
charging ciicuit- is completed for- capacitor
32 comprising, in- series, oscillator stage 52,
capacitor 32 and resistor 22. Furthermore,
as transistor 26 is driven to cutoff, transistor
54 is driven into conduction and, initially,

the emitter-collector current thereof passes

through oscillator stage 52. Capacitor 32
discharges relatively rapidly through oscil-
lator stage 52 essentially to zero voltage. The
peak voltage pulse produced across deflec-
tion windings 20 begins to decline and, at a
somewhat later instant determined by the
time constant of integrator network 66, the
voltage applied to base 52b also declines.
Oscillator stage 52 is -then driven towards
cutoff. At that- time, transistor 54, the
current from -which “previously had been
passing through oscillator stage 52, supplies
charging current to capacitor 32. Capacitor
32 is charged rapidly by this current to a
voltage of a polarity to initiate conduction
in transistor - 26.. -When the base-emitter
voltage of transistor 26 reaches the nominal
turn-on voltage (e.g. +0.7 volt), the tran-
sistors 26, 28 and 30. all are driven into
conduction whereupon ‘-transistor 54 -is
driven to cutoff. The next track cycle then
commences. ' - -

It should be noted that while it is com-
‘mon practice in television receiver design to

provide an adjustable vertical linearity con-

trol in a vertical deflection circuit, in the
illustrated embodiment of ‘the invention
there i$ no need for such a control, The
basic Miller integrator enhanced by the
auxiliary charging ¢ircuit constructed in
accordance with the present invention pro-
vides an exceptionally linear deflection.

WHAT WE CLAIM 1S:—

1. A television vertical deflection circuit
including a transistor amplifier arranged
during’ trace portions of the vertical
deflection cycle to - cause current fo

flow in_ vertical deflection windings
coupled to the amplifier output, a

capacitor coupled to the amplifier input
and arranged to be charged from a primary

current supply during trace portions of the
deflection " cycle and ‘to be discharged by
way of switching means which is rendered
operative during -retrace portions of the de-

50

flection cycle, wherein an auxiliary transistor -

has-its emitter-collector path arranged in a
rapid charging path for said capacitor, said
auxiliary transistor being arrarged to be
conductive to supply charge to said capaci-
tor during an interval béetween the time when
said switching means is rendéred inoperative
and the time when said transistor amplifier
causes frace current to flow. ’ _

2. A vertical deflection -circuit according
to claim 1 wherein said transistor amplifier
comprises -at least -a first amplifying tran-
sistor requiring a predetermined input volt-
age to initiate conduction therein, and
wherein said auxiliary transistor provides

sufficient current -to charge said capacitor -

sufficiently to provide said predetermined
input voltage at the commencement of the
trace portion of each vertical deflection
cycle. _ :

~ 3. A vertical deflection circuit according
to claim I, wherein said transistor amplifier
comprises at least two -amplifying transistors
connected in cascade, input signals -being
applied to the base of the first of said two
amplifying - transistors, and the collector of
said first amplifying -transistor being"con-

nected to the base of said second amplifying

{ransistor; the emitter of said -second ampli-
fying transistor being- connected to-a point
on a voltage divider connected between said

-primary current supply and a point of refer-
-ence potential and the base electrode of said

auxiliary transistor being connected to the
emitter eléctrode of said second amplifying
transistor. S _ -
4. A vertical deflection circuit for a
television receiver- substantially as described
with reference to the accompanying draw-
ing. : :

A. A. THORNTON & CO.,
Chartered Patent Agents,
Northumberland House,
303/306: High Holborn,

London, W.C1. ~

Printed for Her Majesty’s Statiotiery Office by Burgess & Son (Abingdon), Ltd.—1970.

Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY
) ‘from which copies may be obtained., - o
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across windings 20 as was mentit?:x_iédj_éboye.

-When _oscillator stage .52 conducts, a: dis-

charging circuit is completed for capacitor
32 comprising, in series, oscillator: stage"52,
capacitor 32 and resistor 22. Furthermore,
as transistor 26 is driven to cutoff, tfansistor
54 is driven into conduction and, initially,
the emitter-collector current thereof ‘passes
through oscillator stage 52. Capacitor -32
discharges relatively rapidly through :oscil-
fator stage 52 essentially to zero voltage: The
peak voltage pulse produced across: deflec-
tion windings 20 begins to decline and; at a
somewhat later instant determined by the
time constant of integrator network 66, the
voltage applied to base 52b also declines.
Oscillator stage 52 is then driven ‘towards
cutoff. At that time, transistor. 54; the
current from which previously, had been
passing through oscillator stage-52, supplies
charging current to capacitor 32. ‘Capacitor
32 is charged rapidly by this current to-a
voltage of a polarity to initiate iconduction
in transistor 26. When the base-emitter
voltage of transistor 26 reaches the nominal
turn-on voltage (e.g. +0.7 volt), the tran-
sistors 26, 28 and 30 all are ‘driven into
conduction whereupon transistor :54° is
driven to cutoff. The next track cycle then
commences. o
It should be noted that while it is”com-
mon practice in television receiver design to
provide an adjustable vertical linearity con-
trol in a vertical deflection circuit, in-the
illustrated embodiment of the - invention
there is no need for such a control. 'The
basic Miller integrator enhancéd: by the
auxiliary charging circuit constructed: in
accordance with the present inveiition :pro-
vides an exceptionally linear deflection. - .

WHAT WE CLAIM IS:— S
. 1. A television vertical deflection: circuit
including a transistor amplifier arranged
during trace portions of the - vertical
deflection cycle to cause ‘current - fo

flow in vertical deflection . Wwindings
coupled to the amplifier ' output,:' a

capacitor coupled to the amplifier input
and arranged to be charged from.a primary

current supply during trige portions of the
deflection cycle and to be .discharged by
way of switching means which is rendered
operative during retrace portions of the de-
flection cycle, wherein an auxiliary transistor
has its emitter-collector path arranged in a
rapid charging path for said capacitor, said
auxiliary transistor being ‘arranged to be
conductive to supply charge to said capaci-
tor during an interval between the time when
said switching means is rendered inoperative
and the ‘time when said -transistor amplifier
causes trace current to-flow.:

2. A vertical deflection:circuit according
to claim ‘1 wherein said-transistor amplifier
comprises -at least a first 'amplifying tran-
sistor requiring a predetermined input volt-
age .to -initiate conduction therein, and
wherein said auxiliary transistor provides
sufficient - curient to charge said capacitor
sufficiently to provide said predetermined
input voltage at the comimencement of the
trace portion of each Vvertical deflection
cycle. T
3. A vertical deflection circuit according
to claim 1, wherein said transistor amplifier
comprises at least two amplifying transistors
connected in cascade, input signals being
applied to the base of the:first of said two
amplifying transistors, and: the collector of
said first amplifying transigtor being con-
nected to the base of said sécond amplifying
transistor, the emitter of said second ampli-
fying transistor being connected to a point
on a voltage divider connected between said
primary current supply and a point of refer-
ence potential and the base electrode of said
auxiliary transistor being connected to the
emitter electrode of said second amplifying

transistor.

4 A vertical deflection circuit for a
television. receiver substantially as described
with reference to the accompanying draw-
ing.

A. A. THORNTON & CO.,
_Chartered Patent Agents,

" Northumberland. House,
7. 303/306 High Holbom,

- London, W.C1.

Printed for Her Majesty’s Statio

Office by Burgess & Son (Abingdon), T4d.—1970.

Published at The Patent Office, 25 Southampton Buildings, London, WC2A'1AY,

from which copies may be obtained.
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