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COMPLETE SPECIFICATION
"'Deﬂectlon Clrcults for Telewston Recelvers "

_1_0 CORPORATION OF AMERICA, & to the.’ g frequency f,. ‘An eler:trode
Corporauon “organized under the faws of the of the damp__ ‘diode;, an ‘anode of the output 45
State ‘of Delaware,. United States of America, ing d'ev1ce,'and source' €C
- of 30, YRo;ke%ller"zPlaza, City ‘and State of “potential. are coupled to, ‘th

States of Americd, do network in niner both’ for controlhng the .
"th tion, - for which we flow of current in ‘the diode during a trace,

' t may be granted to us, interval and .thereby correcting non-linearities. .
by which it is_to be per- iblishing 2 B—boost voltage, acros

© formed, fo: ‘be particularly described in and
10. by the following statement { —

" This invention-relates to deflection mrcuxt
arrangement for providing’ electromagneuc
deflection: of .an’ electron beam in the €
tube of .3 telev1sxon ‘receiver. i
. Television reéceiving: apparatus mcl

honzontal _deflection ; system for

peiiodic’ deflection of an, electron be_j
" P nn‘e'mbe of the appar__ 5. 2

g r'e""uxremen with re peet 10 the'
. 'ented to. them by the’ eiﬁc;enc. .
( netior K

foad impedance ‘i
ns "On the other
source of a. “boosted dxrect current

ential for the; outpit, amplifying . :
ccordingly  a., “source .. lmpedance' .
,e dampmg nnpeda' -

- ing . ‘device and

- the. deflectio

" vice: A, damy diode i§i¢ )
on: the . transformer and is arran"g'e
circulating electrical energy in; the "d
_ wmdmg ‘during ._-trace ;mterval of
D: tion cycle For: furt ' e

p
'to the amphfym

aly’ th amplifying -device- is ‘cutoff and.
] drode ‘comprise ‘@’
: ce for the oscrl—
th1s energy to the recéiver. ating: t,__,_Theinetwork_c:uting --th1s_-i7,n '
The preferred form of output stage mcludes val “appeirs to ‘the oscillating” ‘circuit”as. ‘& 80
" an: L-C ‘efficiency network which functions. .para el circuit. arrangem ein’d ‘branch -
both to establishy ‘B-boost voltage . for is ed: b 15t of the ne ork capacitors,,
, receiver. and, to increas  the, linearity . of on of inter
An- 1nductor ‘and two- capacitors..are proy
and. are arrenged to form. a n Tk :whi

resonant at a. frequency;:-_ -approxrm'at y
 [Price-4s. 6d.) '

_output stage in @ manner.
gy from the stage during tl
“and for. subsequentl'

' "current ‘and -the. network similarly ‘appears ‘as
a parall reuit arrangement forming a_fpart

Du ng a frst portion - of the- trace\§75

- val,: the amplifying. device . conducts: anode "
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of a load impedance for the amphfymg dev:ce
However, because of the circuit arrangement, a

“branch of the parallel network circuit is

formed by the second network capacitor, rather
than the first network capacitor. The effi-

ciency network therefore represents a circuit-

of differing impedance for the amplifying
device and the oscillating circuit. -
In known circuit arrangements, the dlﬁerent

impedances provided by the ‘network are de-
termined to & large extent by properly select- -

ing network capacitors. Since the efficiency

network is common to both the oscillating cir--

cuit and the amplifying device, the nnpedances
are interdependent and the capacitors are
therefore selected to provide an impedance for

each circuit which is a compronmse in view of -

the interdependence.

Small variations in the capacxty ‘of the net- -

work capacitors cause corresponding variations
in the aforementioned impedances and these
variations disadvantageously affect the ‘load-
ing, linearity of the deflection, ‘and the effi-
ciency of operation. Consequently, close toler-
ance capacitors have been utilized to reduce
this adverse affect. .

In accordance with the present mventnon,
there is provided in a television receiver de-
flection circuit which includes a deflection
winding, ar output amplifying device, an out-

_ put transformer for intercoupling the winding

 the amplifying device and which together

resonant_circuit; 4_damper diode coupled to

. the winding, a source of potential, and an effi-
“¢lericy. network: having  a linearity inductor
- and first and second capacitors coupled, re-
“spectively, to first and second terminals of the
“inductor, said network being coupled. to -the
- transformer winding, an electrode of the
- damper diode and to said potential source in

a manner adapted for shaping a portion of
a trace segment of a sawtooth current of a
waveform generated. by the output stage, for

deriving energy from:the deflection circuit and’
© establishing a B-boost voltage, for varying the

conduction of the diode in accordance with the

. flow of current through said amplifying device

and . for.damping oscillations in said resonant
circuit during a portion. of the conduction

-/ interval; wherein a third capacitor is coupled

between said inductor terminals to reduce the

- -éffective capacity. of said first capacitor during
* the interval the network damps said resonant:

circuit“and to reduce the effective capdcity

-of said second capacitor when the amphfymg_

device is :conducting curent.
The invention will fow be: described with

- reference to the accompanymg drawmgs, in

which:

FIGURE 1 is a dlagram, partly in block

and partly in schematic form, illustrating a
television receiving apparatus utilizing an em-
bodiment of deflection circuit according to the

‘present invention;

"§4id deflection winding forms part of a

FIGURE 2 is a smphﬁed diagram of a

pnor art efficiency network arran, it illds-
trating the impedance which the network pre-
sents to the output stage durisg’a’portion of

.a trace interval of the deflection cycle;

FIGURE 3 is a simplified diagram of a

prior art efficiéncy. network arrangement ilfus~
‘trating the impedance which the network pre--

sents to the output stage during another por-

‘tion of a trace mterval of the deflection cycle;

FIGURE: 4 is a diagram of: the current
flowing in the output stage;

FIGURE 5'is a diagram of- the efficiency
network of FIGURE 1 arranged for illustrat-
ing the impedance presented to the output
stage durmg a portlon of the deﬂectlon cycle;

FIGURE 6 is a diagram of the efficiency

network of FIGURE 1 arranged for illustrat-

ing the impedance presented to the output
stage during- another portlon of the deflection
cycle.

The television. receiver 111usttated in
FIGURE 1 includes a radio frequency ampli-
fier, a. converter, an intermediate frequency.
amplifier, a_video detector, a video amplifier,
a synchronizing signal separator,.and a ver-
tical deflection stage. These stages, which are
indicated generally by a block 12 are conven-
tional,

“The  receiver mcludes a horizontal deflec-
tion system having an automatic frequency
control - stage represented by. the block 14,
a horizontal deflection waveform generator
represenited by the block. 16, and. a hori-
zontal output stage indicated generally as 18.
A horizontal “synchronizing signal is derived
from the sym:hromnng signal separator stage

of block 12 and is coupled to the automatic

frequency control stage 14. This latter stage
is conventional and is adapted to generate a
direct current voltage for providing synchro-
nization - of the waveform generator 16 with
other stages of the receiver. The. generator
16 is :conventional and may comprise appa-
ratus such' s a multivibrator or blocking oscil-
lator adapted to generate a waveform 20,
which is suitable for driving an ampllfymg
device in the output stage 18.

The output deflection stage 18 for the re-
ceiver includés a deflection winding 22, an
amplifying device 24, and an auto-transformer
26 for mtercouplmg the deflection winding
and the amphfymg device. The deflection
winding 22 comprises coils 27 and 28, which
are positioned about a neck of a picture tube
29 and .are adapted " electromagnetically to
deflect the one or more electron beams of the

. tube when a current having a sawtooth wave-

form flows in the coils. A capacitor 30 is

connected across the coil 28 for suppressing

undesired oscillations in'the winding 22 caused
by unbalanced circuitry. "The winding 22 is
coupled to a winding 32 of the transformer
26 at terminals 33 and 34.
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ce 70;an equivalent resistarice 72, and
t-capacitance 74. Electrical energy

ted in:the’ electromagnetic - field of ‘the
equivalent jnductance 70 at time: Ty As the
“device 24 isicut: off;:this energy causes . the
- equivalent’ circuit :to ‘pscillate at its ‘natural
f - resonant - frequency.: One - half of a cycle of
oscillation occurs during a retrace .interval
T;; (FIGURE '4)..During this interval -the
to. ehergy:transfers ‘to: an electrostatic field : of
the capacitance 74 at time: Ty and. succes-
6. sively toan electromagnetic field .of reversed
. polarity:in the inductor 70 at time T;: During
y. thi§-same interval; a voltage, not illustrated,
is. developed between points 76 and: 78 in
the circuit' of FIGURE 2. This" voltage: has
lectron: beam 4l an‘amplitude ‘anda’ polarity‘which causes the
- for : the’ picture tube’ 29 _ . diode: 54 tobe back-biased- and inhibits cur-
* _.An ‘efficiency network ally rent flow in'the diode. At time ‘T, however;
ovided and is coupled ‘to an anode the’ voltage ‘between points 76 and 78 causes
5 ' S iinice  the diode to- become forward-biased and . cur-
rent - flows in the’ diode; A load .impedance
provided by ‘the: diode: 54 and “the. efficiency
neiwork' overdamps ‘the oscillating circuit,-in>
hibits further oscillation ‘and helps-to shape the
diode current i, during the trace interval T}

e: efficiency. neétwork: of FIGURES: 2
23 substantially -compfises ‘a reactive. im~
_ pedance load and-the, energy in the’ field of
. rity induct inductor. 70 at time ‘T, therefore can be dis-
" and second terminals 60 aind. 61 respectively;: sipated -only ‘in"the -equivalent -resistance’ 72.

-« first and s'econd_capaqixors"'ﬁz_.__and""64'_res;'i<:él - Since: this ‘resistance is relatively :small, a
. ively connected to the inductor 59,and & third- large ‘part-of the.‘energy is stored in the re-

. capacitor 66 connected: in ‘parallel with the active components of the efficiency ‘fetwork.
: ' ' During the interval T; to T; a current iy flows

in branches 79" :and 80 of the efficiency net-
. work of FIGURE 2 and causes the' capacitors
62 and 64 to charge with a polarity as indic-
gted. The capacitors 62 and 64 were initially
with well-known reaction es.. charged by the B+ -voltage source 58 when
For a.brief. description of the -operation *of. the circuit ‘was: placed.in' operation. This.
an output stage utilizing a prior art ‘éfficiéncy,  additional” flow of charging current therefore
network, reference is-now made to FIGURES provides 'a B-boost "voltage at point 78 in
2, 3, and 4. Components of the output stage  the circuit. At ‘approximately time T, the

" of FIGURES 2 and 3..which function in a - wvoltage. waveform 20, (FIGURE 1), causes
similar manner to components of FIGURE the. amplifier device 24 to again conduct anode

i me . reference num ur- ‘ciitrent i;. As:shown'in FIGURE 4 the cur-
fent: i, combines with the diode current iy to
provide a composite deflection <coil: current iy,
over- the. ‘intérval ‘Tt. This current i;, ‘which.

flowsin ‘the'winding 22 has a_generally saw=

tooth ‘waveform:. The current i, is partially sup-~
plied by: the capacitors 62 and 64 -which: re=
store ‘energy to: the: circuit: during the interval
e rapidly T, to T, At time ‘T;, the amplifying-device
or .causing: the. anode is -once -again cut -off and the. deffection cycle
 Asis well ‘known; the. is repeated; - % L
e coprising déficcrion winding 22 and ~ A-trace lineatity carrection of a Scanning
the ‘transformer’ 26- forms.a resonant:circiiit  electron beam s, effected by controllirig the:
having a frequency, of natural resonance which  rate: of ‘change in the flow of the currents iy
is of four to five times' the-horizontal deflec- -dnd 4. As the’ mplifying device 24 conducts:
tion frequency, fu. The resonant;circuit:re~ current at about time T;, a portion of:"the:
ferred: to'-as the *oscillating circuit, is repre- ahode current i, flows through the inductor:

65 sented'in FIGURES---2'%gnd-jB_-Zb‘y_---axi-"eqxlxdi_lgﬁtl 59 and capacitor 62. The currerit flow in
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inductar.59 estabhshes 4-voltage- at. the anode -

electrode 53° of diode 54 :which: controls the

flow of currentin ‘the diode. By- surtably selects

ing the inductor :59; a desired voltage is ;gener-
ated at the anode 53 and . a..combination of
the ‘currénts i, and:iyis provnded ‘which' cor=

rects for nonhneantles m the trace of - the-

scanmng beam.

‘As indicated prevrously, the eﬂicrency net-
work ‘répresents a source: of energy and- accord-
ingly the impedance ‘which. it presents to the

amplifying device is to be desirably low where- -

a8 the impedance- which the’' nétwork’ présents
to -the oscillating circuit is :to be -desirably
relatiVely. higher. As.shown in FIGURE 2,
the load .impedance. presented to the: osmllat-

ing circuit includes-the branch 80 comprising
the series coupled capacitor 64 and inductor - ;

59 in parallel with the branch: 79 comprising
the. capacitor 62. As shown . in FIGURE: 3
the impedance: presented to the- .amplifying
device comprises -a ‘parallel - circuit' in series
with ' the: source 58. The parallel -Circuit- in~
cludes a’ btanch:-6_5 compr_ising-t. the..i;series
coupled * capacitor. 62 -and “inductor 59 - in

parallel . with- a: branch . 67 compnsmg -the.

capacitor 64. A DC circuit glso exists foi' the
amplifying device when the device is conduct-
ing current.. The DC circiitimay:be traced

. in FIGURE 3 from.the soutce of DC . potéen-

tial- 58, -through the linearity: indiictor - 59,
through -the diode 54, through :an -inductance
69 .which represents 4 portion: of the trans-

former winding 32, through -the: ‘amplifying’

device 24, andretumto thesouree 58 vraa
ground “circuit.

It can be'séen in FIGURES 2 and 3 that
the capacitors 62 and ‘64 altérnaté -as: shunt
capacitors' in ‘the two describéd -patallél. cir-
cuits ‘formed by the - efficiency :nétwork and
presented respectively - to - the oscrllatmg cir-
cuit-'and the amplifying device. In"view -of
this arrangement and since a- DC load iniped-
ance is also provided for the: aniplifying de-~

vice, this circuit arrangement itself partially -
provides. for the. desired different load imped--

ances - for the oscrllatlng circéuit: and': for:: the

amplifying device, It s desirable . that:: the

capacitance 64 which is arranged.in series with

" the inductof 59 in‘ the branch 80 of FIGURE
2 have a'relatively low vahie ‘of capacity with

respect to the capacitor 62; Xt is- also desir-
able that ‘the capacitance 62 whrch is arranged
in seri¢s with the. inductor 59 in-the branch

65 of FIGURE 3 have a relamvely low value '
of ‘capacity. with respect ‘to .the. capaditor 64.
These requitements are contrary since -in the
one instance capacitor 62 is desrrably larger‘

than capacitor 64 ‘while in. the -other. instance

eapacrtor 64 is desirably-larger than capacitor
62. The load impedances provided by such
a prior art:efficiency network-are thus, inter-.
dependent in -that an.efficiency network:adep- .
ted for -best: B-boost source impedance - -does.
not pravide. .best shaping of .the current iy

1o 1!1ustrate the 1mpedances-
oscrllatm ; circuit ‘and to the: amphfymg de- -

'whrle -an eﬂicrency network ada{ted for: best
damping impeddnce” for the asc

lating cxrcurt
does not provide "best- operation of the ‘B:

boost_circuit:: Accordingly, heretofore a com-
promise was drawn and the capacitors 62 and
64. were ‘selected  to adequately satisfy: the -
circuit requirements-of both the oscxllatmg cir-
'curt-:-and the: amplifying devu:e BRI e

; '_duces the aforementroned mterdepen
den of impedances and provrdes for 4 ‘more
j 'loost nnpedanoe and a more d.- .1r~

third capacitor 66 is shown _connected:

work loads the oscrllatmg circuit; the’ magni=

- tude of the” eﬁecuve “capacity i series with
the inductor” 59" - feduced by the capcitor -
66 since. the effective series’ capacrtance, Cs,,. .

of branch 82 in FIGURE 5 ns
Cﬂﬁ x CG'4
Cu FC0

When the amphfymg ‘device- conducts cur-
rent; the . full *‘capacitance - of capacitor 64:is- .
presented to ~the "amplifier 'in - parallel ‘with"

the ‘“Branch 84, FIGURE 6, while éffective
seues"capacrtance, Cw in the branch 84 is Iéss
than the capacrty 62 in aocordance wuth the

relanon
. Css X C52
' Cu +Cea o

The capacrtor 62 is selected  for prov1d1ng in
conjunction -with the inductor 59, a desired

-dampmg load for the oscillating cifcuit while

the capacitor 64 ‘is selected for provrdmg a
desrted fow - B-boost impedance. The added
use ‘of capacitor 66 therefore provides dn effi-

ciency network ‘which can more closely sausfy-
-the’ impedance requirements of ‘the two cir-

cuits to which it'is’ commonly coupled

* Thus, an lmproved eﬂicrency citetit” “has’
been described which presents: lmpedances to
g circuit in the output stage ‘and.
i _phfymg device- in the output stage

“The followmg circuit . pararneters have been
found;- to ‘provide satisfactory” operation. .

1 with the: hneanty Anductor 59.-This -
itor . functions -to - réduce - the’ effective -
.capacrty--m' a ‘branch 82, FIGURE' 5, and -
. i a-branch 84, FIGUR’E 6. When the net-

indtes the need for. providing close.”
_t014 an_oe components. -

us
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Picture Tube 29: 21FJP 22
Amplifying Devices 24: 6JE6
Damper Diode 54: 6DW4
Transformer 26: Type RCA XD3708—22
Turns measured from terminal 34:
To terminal 33 377
To terminal 56 459
To terminal 38 739
Deflection Winding 22: .
Inductance—118 mh. (unloaded)
Linearity Inductor 59:
Inductance— 0.5 mh. to 1.3 mh.

Capacitors:
30 — 100G ppfd
43 —0.1 pfd
46 — 0.01 ufd

62 —0.022 pfd
64 —0.033 pfd

66 —0.068 ufd .
Resistors:
42—13 K ohm

48 — 1.5 megohm
B voltage source 58: 405 volts d.c.
B+ -+ voltage: 810 volts d.c.

WHAT WE CLAIM IS:—

1. In a television receiver deflection circuit
which includes a deflection winding, an out-
put amplifying device, an output transformer
for intercoupling the winding and the amp-
lifying device and which together with said
deflection winding forms part of a resonant
circuit, a damper diode coupled to the wind-
ing, a source of potential, and an efficiency

network having a linearity inductor and first
and second capacitors coupled, respectively,
to first and second terminals of the inductor,
said network being coupled to the transformer
winding, an electrode of the damper diode
and to said potential source in a manner
adapted for shaping a portion of a trace seg-
ment of a sawtooth current of a waveform
generated by the output stage, for deriving
energy from the deflection circuit and estab-
lishing a B-boost voltage, for varying the
conduction of the diode in accordance with
the flow of current through said amplifying
device and for damping oscillations in said
resonant- circuit during a portion of the con-
duction interval, wherein a third capacitor is
coupled between said inductor terminals to
reduce the effective capacity of said first
capacitor during the interval the network
damps said resonant circuit and to reduce the
effective capacity of said second capacitor
when the amplifying device is conducting cur-
rent.

2. A television receiver deflection circuit
constructed and adapted to operate substan-
tially as described herein with reference to
and as illustrated in Figures 1, 5 and 6 of
the accompanying drawings.

A. M, & WM. CLARK,
Chartered Patent Agents,
S5, Stone Buildings, 14,
Lincolns Inn, i\
London, W.C.2.

Leamington Sra: Printed for Her Majesty’s Stationery Office by the Courier Press.—1967.
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies may be obtained.
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Picture TFube 29: 21FJP 22
“« Amplifying” Devices 24: . 6JE6
. Dampér Diode 54: 6DW4 ,
.. ... Transformer 26: Type RCA XD3708—22
- Turns measured from terminal 34:
To terminal 33 377
To terminal 56 459 o
To terminal 38 739
Deflection Winding 22:
Inductance—118 mh, (unloaded)
- Linearity Inductor 59:
Inductance— 0.5 mh. to 1.3 mh,
Capacitors:
30— 100 uufd
C 43 —0.1 ufqd
= 46 —0.01 ufd
62 —0.022 pfd
64 —0.033 ufd
. 66 —0.068 ufd
" Resistors:
42—13 K ohm
48 — 1.5 megohm
" B+ voltage source 58: 405 volts dc.
B+ voltage: 810.volts d.c.

. .WHAT WE CLAIM IS : —

7. . 1. In q television receiver deflection circuit
" which ‘includes a deflection winding, an out-
- put_ amplifying device, an output transformer
for intercoupling the winding and the amp-
lifying- device and which together with said
- defléction winding forms part of a resonant
- “circuit, a damper diode coupled to the wind-
' ing, a source of potential, and an efficiency

network having a linearity inductor and first
and second capacitors coupled, respectively,
to first and- second terminals of the inductor,
said network being coupled to the transformer
winding, an electrode of the damper diode
and to said potential source in a manner
adapted for shaping a portion of o trace seg-
ment of a sawtooth current of a waveform
generated by the output stage, for deriving
energy from the deflection circuit and estab-
lishing a B-boost voltage, for varying the
conduction of the diode in accordance with
the flow of current through said amplifying
device and for damping oscillations in said
Tesonant circuit during a portion of the con-
duction interval, wherein a third capacitor is
coupled between said inductor terminals to
reduce the effective capacity of said first
capacitor during the interval the network
damps said resonant circuit and to reduce the
effective capacity of said second capacitor
when the amplifying device is conducting cur-
rent.

2. A television receiver deflection circuit
constructed and. adapted to operate substan-
tially as described herein with reference to
and as illustrated in Figures 1, 5 and 6 of
the accompanying drawings.

A M & Wm. CLARK,
Chartered Patent Agents,
5, Stone Buildings, ,
Lincolns Inn, ‘ﬁ
London, W.C.2.

Leaminé_tofn Spa: Printed for Her Majesty’s Stationery Office by
Publishg,d-;_at The Patent Office, 25, Southampton-Bu,i_ldiggs,

the Courier Press,—1967,
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