2111778 -1- HORI ZONTAL DEFLECTION CIRCU T This invention relates to
t'el evi sion recei ver horizontal deflection circuits. Transistorized

hori zontat deflection circuits may be made up of a horizontal sw thl hd KiTh
out put tranS|stor a diode, one or nore capacitors and a deflection

wi ndi.ng.> 10 The output transi stor, operatlng as a switch, is driven by a

hori zontal rate signal and_conducts durlng a portlon of the hori zont al

trace |ntervhl. A di ode, CRAS F: 2RCYUHE transistor,

conducts during the re‘:ﬁl@ié‘dﬁivéﬁtié‘& féf&@eé né&w@ievﬁi@ﬁrfé@eﬂéefapam tor
and the defl ection ng, are coupled in parallel across the
transi st or - di o®% ﬁﬁ%ﬁ€ﬁ£V$%#a é%kﬁﬂnF*% Y &fsferred into and out of the
defl ection wi nding via the diode and output transistor during the trace
interval andgvia the retrace capacitor .during the retrace interval. 20

In some telgvision receivers, the collector of the horizontal output
transi stor 'S coupled to the B+ power .supply through the primary mAndlngs

of . the high voltage tr@ﬁ&ﬁ@imné&w%oﬁﬁéﬁﬂ CadgideOion dffold @NShayf OF

may be subject to nor mal .col tor rrents, which 25 may, danage
the transistor? ‘? € RRnP ear}f ‘?E;fs"%’cﬂl"%”cfb%u‘?rvﬁ“ﬁm’tt IRRme,

the high vol tagedmdtel; nqx@foi,: hrso e giapmcti'agstaﬁns& odeflectiet fvetxtdimé.y
shor t - ci r cund efd 0o g URC - £l 6RUSSSe LOE damEdaDCE, BEBs Ny £ B NGy
prlnary wi ndi ng to ap ear very snmall e cor ector curreht:
hori zont al” out PR¥izen lst%#ettﬁwan#eandunqndngxgyiuﬂiqgamd nay cause
br eakdown -of tpertigRshst ehe H&@léuxgtayotfag@ ideasd L 'era pdid@e y W ndi ng
i's ¥6upled to the re éfted B+ r %gfgéy and provi des power via the
t ransf or mer se%%ﬂﬂ%?g hﬂl?ﬁﬁ? © FIFLIFE SRR Rerti ca
defl ection, siguaingrthessémginder of the trace interval. A retrace
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capacitor and the deflection yoke winding are coupled in
parallel across the transistor-diédé combination. Energy
is transferred into and out of the deflection winding via
the diode and output transistor during the trace interval
. and via the retrace capacitor during the retrace interval.
20 In some television receivers, the collector of the
horizontal output transistor is coupled to the B+ power
supply through the primary windings of the high wvoltage
transformer. Under certain conditions, the transistor may
be subject to abnormally high collector currents, which f
o . 25 may damage the transistor. For example, if'arcing should g
occur within the kinescope, the high voltage winding of the
high voltage tiahsformer is effectively short-circuited to
ground, which causes the impedance presented by the
primary winding to appear wvery small. The collector
current in the horizontal output transistor therefore :
increases greatly and may cause breakdown of the transistor. ;
The high voltage transformer primary winding is ?
coupled to the regulated B+ power supply and provides '
35 power via the transformer secondary windings for receiver
circuits such as vertical deflection, signal processing
and audio during normal receiver operation. During receiveri
start up, before the B+ power supply can provide the

regulated B+ voltage, the previously described circuits may




and audi o during normal receiver operation..During receiver. start up,
before the B+ power supply can provide the regul ated B+ voktage, the
previ ousl y™descri bed circuits my -2- 1 heavily |l oad the secondary
wi ndi ngs of the high voltage transformer. Because of this, horizontal
output transistor collector currept and hence the transf or mer primary
wi ndi ng c§rre wi_l | ng@gase in an attenpt to supply the 5 transforner
secondafi ' aryrindines brtheinigh orortagent my

t hen incr ¢a‘aaslforae&h Gécﬁxis@ﬂbﬂ fﬁi;siarﬁa}qg&gglecf; @é}ﬂ 10{ é?é’t cur. A
resi stor w P? %%g, dg ut transistor_conduction pa ™

t ransi st or ec Frnéhtan &Ag‘fﬁ “ﬁ%rpzallmmrsg

defl ect i oﬁ“}‘é’ketcmﬂdnﬁndrbaseddad amwﬂ:‘emﬂﬁ,td/\/@dﬂp REtHe of the sane

order a&f peaRs a of hori zont aI defl ection coil, my
degrade the de]‘&lug?te?gr?h\%gve %Qﬁ%& SUFELSAERG ByeSy r &&r distortion.

15 Accor dtRgnedstrs spéésmtornmmm malye tieins iprmakﬁtl o terlcdy i on

horlzontahndekheﬁt|QﬁaQ|agﬁhbec GthélQQan%ﬂé' 4; vi ng control,
reference and out Qut 20 el ectrodes; source o or| 28 rate drive

signal s coupl ed t& E8P&SECR: PEY PPePﬂ-PGGé én &hied outpwdi Hramsdstam a

sour ce of copuction pathntoallimigdtpafsigi-oe et ich AR éj
risi,ng vari abl e | fpedance

transiyg o d_circuit

nmeans l?ouéh gﬁ?otgg?algﬁfbpu? 5‘§$e89f‘88‘5t3f §gﬁ'&°ﬁ’-é’ﬁsﬁ’ Okgr curzentont al

def |l ecti okhe gddednseaistanredi whichsmayobei of eher %ahrierI@r'd@&e@’iﬂce means
direct!y sagnledabeaycenesbdiOihite 8Eohos 308n%31"deabenss © octr oUs

of said
coil, may degrade the deflection waveform 11near1ty,

resulting in raster distortion.
15
According to the present invention, there is provided
a television horizontal deflection circuit
comprising:
a transistor having control, reference and output
20 electrodes;

a source of horizontal rate drive signals coupled
to said control electrode of said transistor and to a source
of reference potential, and providing control current to
said transistor:

25 a load circuit comprising variable impedance means <
coupled to said output electrode of said transistor;

horizontal deflection coil means including dist-
ortion correcting impedance means directly coupled between
said output electrode and said reference electrode of said

30 transistor; and

resistance means coupled to said reference electrode
of said transistor and to said source of reference potential,

said resistance means coupled in series with said
source of horizontal rate drive signals between said control

35 and reference electrodes, and coupled so as to be located
in both the path of said load current and in the path of

said control current to enable the voltage developed by the
load current across the resistance means to bias the control-reference

junction of said transistor in accordance with said load current,



30 transistor;: and resi stance neans coupled to said reference el ectrode of
said transistor and to said source of reference potential, said resistance
means coupled in*series with said source of horizontal rate drive signals
bet ween said control 35 and reference el ectrodes, and coupled so as to be
| ocated in both the path of said | oad §urrent and in the path of said
control current to enable the voltage~4&Vel oped by the | oad current across
t he-resi stance neans to bias.the: control-reference junction of said
fransistor in,accordance w RE% $3ed gl g ur,rent. -2a- 1 I n
t'he draw ng: +he sol e FlI GURE of the 8 padnying drawings illustrates a
schemati c and bl ock di agramThie soder FIIGYRES of thécacsompanyingvérawimgsidi ng
a horizontal deflqqhi@iratesCid %%tem'arh@cQﬁﬁdﬂfgﬁkv‘ﬁiggfglﬁ BEa%Wryion

i\nvention. Referrbﬁg drawi ngs, there is s 3
-1 of a tefevisi Peé@lﬁgﬂﬁlﬂﬂ GGFRQV&rhéFF%Bﬁ%EQ ﬂeh?ék%?@ha%|¢QiﬂQcﬁxpn

in accor dance sw thl&h&lﬂrQ&eﬁbcb&ﬂ%hbboﬂltﬁhehéeﬁﬁéyeﬁtl£nﬁ@M@i@ﬁ froma
power source 11, which repr%ants for

ex is
soupled 5 to a bridge recti Fe&r &iPeuitP fgefSFth?ﬂfng 5%I§%I§#@Vﬁ|?ect
current. The out pertdbnrectifier 12 is applied to a filter capacitor 13
f-or formng an unregul ated B+ direct voltage which in turn is applied to a
voltage regulator circuit 14. Voltage regulator circuit 14 may be a

| 10
-
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10 convent.ional sw tching regul ator, such as disclosed.in U S. Patent No:
4,163,926, issued on August 7, 1979, in the nane of D. H WIllis and

"entitled "Switching Regulator for a Tel evision Apparatus". Voltage
_regul ator circuit©14 produces regul ate¥ B+ direct voltage at a term nal 15.

15 This By supply voltage is applied through a primary winding 16 of a high

vol tage t}anSfdrFetevrsion FReekYeRineirding @ thomizontdl tdonesi st or
20 and a di cilzcgitt 1) ain unctondand: wihikictile fhitsentc duptenrtilon.a [Thiemary
wi nding 22 of .8; @&V r ‘gé}d gh_a.filter capacitor
19 to groung.chgﬁfvo%téd%@é?é%ns ol?rfge&ml rra%qﬁfg Eifa‘e' é&’rﬁ? er of secondary
wi ndi ngs, sHRRTRSSHERdi FS SATRLE 23N WhRANPRAing, hichuded coupled
provi de agsedrseppiayd! té@ei et cird it 1Al £36 Adridd %CEJJné'a% ngi ode 28
and a fllteé.2e5 fa aC|to,£ 29 The +V vol tage .sup Iwy e used to power
other recei TEFSEFr CUFTRR s ucHPRLHRIY rﬁg‘bﬂaﬁ%e& 3 R§Pirdyiery.
W ndi ng 25 8ofiplteescapatitat i1y fir wiorhings sepmmied aved a4t i f Y'hg di odes
whi ch provi g¢ t ﬁp@ = i £ | tor. hi_g .t age at a
termnal U 3_16&’}?5_ | g%%&rlég%%% %ﬁ%laﬂgﬂ&&)ﬁﬁe%?’&é%aﬁ 25 kv, is
applied to {-'%u%!ﬂ:% EEFORHEI LD tTRlbageinpgulatess copacist 14hmay) be a :
Horizont ab €6AvestiowaTi switdhilly GUBIISDY 2 SN & Absefidaey 4antal rate
signals, s as convent i orj zontal -switching oscillator. Signa
gnal h a% € t fggg%?S t al tch % | I at, Signal
source 27 i % TouptERt Hne s IR0y RYSSD A AYFISFe/ ot A sEBr 30, The °
col | ector otherzame seHrDI3MHJ Wicllis exhdlierritdled ¢ swiitohingVRegulgtdz of
driver trangdpr Do " f. . transi .30 Ls also,coupled,
t hrough a res?sﬁeg%’%nﬁc@{p%_ oF .3432[03.1-]a ecftl%g%&%é:? %a ﬁrfglghéi g
gr ounded erﬂ’E‘?@‘Fcfﬁ ¥egmatadBiolinaugirlragadiad fr dgamiopli Aber f erence
suppr esslbnrigapap+ tfipPlhy visddd Ws 3ppAidd through a primary
winding 16 of a high voltaée transformer 17 to the
deflection circuit 10, and through a resistor 20 and a
diode 21 to a junction 18. Junction 18 is coupled to a
primary winding 22 of a driver transformer. 23, and
20 through a filter capacitor. 19 .to ground.
High voltage transformer 17 may include a number
of secondary windings, such as windings 24 and 25. Winding
24 may be | used to provide a source of voltage +V at
a terminal 26 via a rectifying diode 28 and a filter
25 capacitor 29. The +V voltage supply may be used to power

other. receiver circuits, such as audio or signal processing o
circuitry. Winding 25 comp;ises a plurality of windings
separated by rectifying diodes which provide a stepped-up v
rectified anode or ultor high voltage at a terminal U.

30 The high voltage at terminal U, of the order of 25 kv, is .

applied to the ultor terminal of the receiver kinescope
(nqt shown) . .

Horizontal deflection circuit 10 comprises a
source 27 of horizontal rate signals, such as a conventional
horizontal switching oscillator. Signal source 27 is
coupled to the base of a horizontal driver transistor 30.
The collector of transistor 30 is coupled directly to
primary winding 22 of driver transformer 23. The collector

36
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g capacitor 34 reduce current swtehing ringing caused by the inductance in
grinary w ndi hg 22." One end of secondary wi nding 36 of driver transformner
23 -is coupled through an inductor 37 to the base of a 10 horizontal output .
iransi stor 40. The other end of wi nding.38 is grounded. The collector of
Hori zohtal -output transistor 40 is coupled to the previously described
grimary wi ndiings £l 6e9dndii v A dge adlsansbapled throuth paresistourcddss the
Z5 collector and emitter of: t. i.StQr N dagpar .di RO
firequency i nt er?’b‘fe% c%aiﬁﬁt)ol{sgj%r%s (s}'iugﬁl&é' é’%a?‘ist’ o%a4§gaggg4§%o-lalﬁ§g? race
gapaci tor 44, cewittewrof draisigtioredl shrauedi AgradipnfIEAPEITKi th an
%S-shapi ng" capagidffe Afhce Hifpgreidiion daplaelesrC38aci Regss4dransd 4adis
grounded. The 20 paral g% cgggination of an.%%g.supﬁn%sshgn ggggﬁi%gr 47
and an anti .13 reARRFHERT sthrretPqss TRASIE SR8 Fd"BA8E SRa"ehi ter of
ﬁransistor*QQJ the riasds¢tande irs ponimelryd wiediogn 22he enmitter of transi'stor

40 and ground. During normal receiver operation, horizontal rate 25 signal
gource 27 applies a're ngul.ar: e voltage.tQ.driyer Lransistor_30

Causing 11 0 suiten  OBar SRe’or REERRAREEIGIDE1AG IE ok (APRYET Aranyfommer .
Bhrough pri mar 23nidsdiceypdedofthaougbr anr dndfotarr 323tosthe | base meifica ance
energy in the WorldhtalOoutput eriibhgebEans. St Phe Behdy CORUSEI NT, 2

relatively sth vgl t age i,s devel gped across secondary w nding 36 of
transfor mer 23¥inging,36; igngrouBAeRe i s therefore nonconducting. Wen

gAr ansistor 30 is switchee ebllectoredE hbeirzbatalt GEpRE CErams IEEd®Ia0

B vt ding base & CouEAsq i3, Eher EReYE08HrH! dpkkPivgd BRimasl yifting e
dol t age acoss tafe hahovoditagei tarngfesmer| L7deciy, pavallel faciess thee
grive_is Proyd QA TRt Rhd BmiteBe 8EOtrdflsistor 40 is a damper diode 41,
; radio frequency interference (rfi) suppression capacitors 42
and 43, a retrace capacitor 44, and a horizontal deflection
winding 45 in series with an "S-shaping"” capacitor 46. The

LA PP B

junction between capacitors 42 and 43 is grounded. The

Shsh e

K}
[

20 parallel combination of an rfi suppression capacitor 47
and an anti-ringing resistor 50 is coupled between the
base and emitter of transistor 40. A resistor 51 is
coupled between the emitter of transistor 40 and ground.

FLE LR P

During normal receiver operation, horizontal rate
25 signal source 27 applies a rectangular wave voltage to -
driver transistor 30, causing it to switch. During
conduction of transistor 30, current flows through

7T E AT B Y A P
¢

s . primary winding 22 of driver transformer 23, storing
inductance energy in the winding.

NN RPTWLE ¥ oy X

s 30 While transistor 30 is conducting, a relatively

small voltage is developed across secondary winding 36
of transformer 23. Output transistor 40 is therefore
nonconducting. When transistor 30 is switched off, current

EEY]

flow is interrupted in primary winding 22. The voltage

35 across secondary winding 36 rises rapidly, providing base
drive to transistor 40 sufficient to saturate it. The
voltage acoss the secondary winding 36 will decay, but
sufficient base drive is provided to maintain transistor 40

g, T



1 in saturation during normal receiver operation until-transister 40 is
turned off by action of the switching of transistor 30 in response to the
“signal from source 27. Inductor 37 provides for a smooth turn off of
_transistor 40. 5 7 During the f+5=st portion of the horizontal trace
interval, transistor 30 is conducting and energy is being.stored in w nding

22 of trahsiBridEupatiqn furingmoxmik FRaaigraiuQperationd wddler di ode 41

i s conduct i 8ganso¥tet nag% gwa%ﬁiﬁéu d’ﬁ)f(Q%W'ddHﬂiﬂﬂ; ox Q:g{e; ﬁiﬁ&j@gﬁ\g& fr;regugh
S-shapi ng 10Q_capacjtor . oke curren ecays 4gs p
char ggd. ’ l\gﬁ?ngh#%’én?%rl%frﬁ%ﬁ%s,e a3y ié""t"hrs}?é’&"’@n,”yoke

current fl ofsduatohe3dppoevidesii factda sryoctd Rrhafh o apanisierto4640.

di schargeg to provi esi - L0 an. .he. d of trace,

© transi s?o? 40 15 is%}fﬁdég?ffﬁstéfoﬁeﬁ%{r r%ttﬂcgg?i{qrrr}%g?%tgg %Ir&ﬁel nt o

* retrace caph’&F?BYahA tranel s HY 5 eonduatiag aed enexgyodst bef\o/ t one
hal f cycl e, s€6ded Nin Woked Tk r2Ntof G raneoyined 220! | @3a0hdliisRe t 39 T & racef
interval in &gdergt to d‘?flect %uae el ec%.r(%\t%;ar}_s back to .,the ot gr .Side o
20 the scredPrERegHh ?hearh"% R Tt . STP‘FQI‘?(‘J‘Eé’lB@r PERVLiAAPGr n path ]
i s back to aneadhi fexryadife twiandirsg &5 4:7)1mrtﬁ1aio Yidlosr thiroeiah Seea;gm?igg ng

h | i A | : I on.

ol | 6ot of corbaeiSdr 40" RN eyt 4 d SRReRiRerle BSelR i ver
fault condi® %ﬁ%?dmhibl‘??‘feﬁ‘i& R Rf ttrﬁ%rst"tlﬁamsé}zﬂ-’ 40 dst u;lat i on.

- nshic tycite Qs | Sl [eReU A ted ,
yiogsi ;ZE :J(r)ﬁtmghe‘nﬁ gp ysi St ou; .é\:fh?c sy ana e'ﬁpt?.dsmte _g?ﬁ?;ﬁggg condi ti ons
may occur V\?u*én %T%ﬁ é/%?q GG H% | g%%@w %ﬁ-ﬁ@séﬁﬁéﬂ Ral conponerit$
t akes pl acedesd yrd ocdhpeorwestipmn! f deaw dhe endr of thracki,ghkransisger 40
transf or pBri M fgh 05 dO¢ 9151519%keﬂ&%xt%ﬁx;!:f%t%ﬁéél%de@%@a%‘i%w%ng&' mary

winding 16 to greatly decrease, suc it + suppl y“provi'des large
armount s of ’E%F’?%‘Fﬁ ‘F%’?‘h’é:%H‘E'ct otoksr wingigigs ¥§r and eapagdters4donduction

interval, tresbigcd ofdY idige HaAN ididlle ,4Caidingf yorbUbakraRt BSistor 51,
reverse direction during the retrace interval in order
to deflect the electron beams back to the other side of
20 the screen to begin the next scan interval. The yoke
current return path is back to the emitter of transistor 40
so that yoke current does not flow through resistor 51.
This avoids scan linearity degradation;
As described collector current in transistor 40

3
3

[N A TR T

25 may increase during certain receiver fault conditions, which

tends to bring transistor 40 out of saturation. Non- A
saturated conduction of transistor 40 results in large

power dissipation by the transistor, which may damage it. e
One of these conditions may occur when high voltage
30 arcing between kinescope internal components takes place. -

Kinescope arcing effectively shorts the high voltage
transformer windings to ground. This causes the impedance
of primary winding 16 to greatly decrease, such that the B+
supply provides large amounts of current to the collector
of transistor 40 during its conduction interval, tending

to bring transistor 40 out of saturation. Resistor 51,

in the emitter-ground path of transistor 40, raises the
emitter voltage of transistor 40 which increases the

35




fn the emitter-ground path of transistor 40, raises the enmitter voltage of .
gransi stor 40 which increases the 1 transi stor base drive requirenent,
'hereby provi ding negative feedback which attenpts to turn transistor 40
ff. Conduction of transistor 40 is therggore limted and power dissi patlon
by the’tran5| Stor is reduced. 5 Anot her -situation in which

gran5| stor 449 d:ﬁakmrcblasenﬂrm reqnézement e utheteby reroeidingr '
gtart up. OIT Clida iy C&eeesaesszgh@ehf aeeeﬁseengawufﬁnémgel%w@otm V-

upply may- | oca esgo eyond its Capabilities start-up, -
Before the B+ &WW‘?J@MO &FP?SéHEPﬁl 4@qis ?{’?ﬁ?r%hhq‘%’?@fgcﬁn ¢ RRHEY or
29 may al so | ozl g¥ipditien B¢ thkodgtangistow Ndi Agaudddal so | oads the

di 16, '
B e oo cltency.”_pgdRE 5 BaEpReonadn IpaCohFraf Rt Af b ©

granm stor - §( \quacmittf Mba.ulcreasehecdnrsedurmgl receivedestaxttupit t he
gollector curt ey fien 8¥8! pblleREHCErbA BLEYABALY Arlidfngd 4 ansistor
__QO Resi st or ere ore unique ocated to provide current-limting

grotection to Hﬁ-ﬁ i"&ﬁ V sWPpdY Pr¥ndrafdofioyn Ehe RURPlyRevend it fault
dondi tions wit hﬁ#ahiﬂgftﬁ@sn@uhﬁhgzth&lt-&panbéfﬁﬁérth¥ B+ Reapplpridl al so

ﬁrovi des negat i feedback t transist t Qg f her
Brotect theg¥ aﬁ’/rélé’t &ne@g &Pﬁ% Lf)‘g Fi}?ﬁglflgo ? éﬁ%g{”q?%e %%ely/al{ usly
gscri bed hi gh alsld detagk wu-mdu-alqs 24 .cohdatiingson\windinge 2Aésalsdelbads
gnbod' ment i1 ystd %na;-.ilg;e&a? :.‘il‘i; '?.Bpobéhsiﬁanékéﬁgiétoih@o PEd r&r&k@&

fescribed are equal 'y v active’deyices. . exggg
fii eel- ef fect t MAFRA BTG H@k&sé‘ﬂ the §6fr&°&ﬁﬁ?¥cat4‘%§n %xH‘FP‘FI"%l
germs gate, SoW@ss ay cdntirdlb@&hed conbatitivhedfl erahssstoenio tetaand

50' lector | nlé r}eeedcﬁascrl Q:t | %e drive circuit in order to limit the
collector current to a safe level in order to prevent
failure of transistor 40.

Resistor 51 is therefore uniquely located to provide
current~limiting protection to horizontal output transistor

20 40 under high current fault conditions without degrading
horizontal scan lineafity. Resistor 51 also provides
negative feedback to the output transistor in order to
further protect the transistor by attempting to turn it off
under the previously described high collector current

‘25 conditions.

5 bR i ST 2 o kR 2 W See oSO M RSB

o While the described embodiment illustrates the use
of bipolar transistors, the principles described are
. equally valid for other active devices. For example, a
field-effect trans:.stor could be used for some appllcat:.ons,
J 30 with the terms gate, source and drain being substituted

for base, emitter and collector in the description.

35
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CLAIMS 1. A television horizontal deflection circuit conprising: a
lmul. control, reference and output 5 el ectrodes; a source
Hmmmfzﬂm le drive signals coupled to said control electrode of said

transi sto™ afdd to a source of reference potential, and providing control

current to said transistor; 10 <7« a load circuit conprising
variable i np nmeans coupled to said output electrode of said

transi stor;

tal deflection coil neans including dist- ortion

correcting i npedance ndansAditedevligiocaupbedzbeatadcdefdedtdonpetreudat r ode
and said refgggggqfqhg gtrode of said 15 transi stor; and resistance neans
eren

coupl ed to sal

ce el ectrode of said tranS|stor and to said source

of reference potential 2@ $Zxiagsisstost havdngegnotrodpl séfenrencei endnioultpsai d
sour ce ®f hophgertdbesate drive signals between said control 20 and
reference el ectrodes, and coupled so as to be located in both theé path of
said load current and PnsPHECSaPﬁ Berizeptadnfrase duivensignadsabupled

vol t age devekepedily ctheraéleultlteﬂ'é o€r gaiat I&eaheas&b&nae\dmén% soulicas

the control -r fergncenbunct on.aof .said.transi. Lor i n &ﬁr dance 25
said | oad cuPfehf X

‘X

h
258ncs" o8t Saxcoana: R OTa3aRg, FOpiERcrorrec so "'

resi stance nsadd mabssasmbe-voltage | evel at said reference el ectrode when

said tragsistor is conduibisadcidfude oBnprisihy §859a81R0 hBELAL hedhe?, |

wherein the transistor isS

tran ntro erence and

out put el ect FoyPdedeitrg spid §8§§UteﬁﬂﬁFéF°§ﬁd°f said tranSIStor‘

15

20

25

30

35

| horizontal deflection coil means including dist- \/
ortion correcting impedance means directly coupled between
said output electrode and said reference electrode of said
transistor; and | _
resistance means coupled to said reference electrode
of said transistor and to said source of reference potential,
said resistance means coupled in series with said
source of horizontal rate drive signals-between said control
and reference electrodes, and coupled so as to be located
in both the path of said locad current and in the path of
said control current to enable the voltage developed by the
load current across the resistance means to bias the

control-reference junction of said transistor in accordance

with said load current. _ o/
2. A circuit according to Claim 1, wherein said v

resistance means raises the voltage level at said reference

electrode when said transistor is conducting. : &

3. A circuit according to Claim 1 or 2, wherein
the transistor is a bipolar transistor, the control,
reference and oﬁtput electrodes being the base, emitter and
collector respectively of the transistor.




col |l ector respectively of the transistor. 35 -8- 1
tel evi sion horizontal deflection circuit conprising: dr|ve
conprising a Source of horizontal rate signals, a transfor HW&EH",
transistor 5 havi ng an i nput el ectrode coupled to said 5|

and having an out put el ectrode coupl ed8to a first wi nding of sald

transformar for generating, a ﬂrﬁe\l%v\i%hb%gﬁo@ﬁ%%%%a‘i ABF9ae %oad! 'lgéh'l%.r eof

output circuit neans, conprisi.ng a second transi stor haV|ng anin
el ectrode coumqafﬂ%fﬁkﬂ trans- forner second wi ndi ng, an out put electrode

coupled to one end of a difivecididicudit)dedgs %Bﬁp&1%&h§rEnﬁéu%E@CB%Ode
' one term nal of

' h f d defl ect

o resi stance mimie it sk sl aifa o alatorobe, aRdc a1 8 1rscananana tor
said tramsfqr rréxa@etg)ram vinpiitn @ Lesitrgdeocpupdetio ta paiidt sﬁbnbef egla&ee and t
. | : r urc e curren
potenti al ; gﬁld output eleCth”%ﬁ@?tggg% secggga $8ULCE 0L, glng 33

coupl ed to ode o transis or
wher eby a varléﬁ%@(iHQQ§ﬁPﬁWQ§N§°FhSBBQHaélﬂgrQtGQQWFeMDIpaQB eempsssang
sai d vari abl e gedond vEAAiIGRy taakaogecond transi stor and sai d resistance

means, whereby upon applicatiqn to th ut electrode circuit of said
second transistor of botﬁug 4 &Fffglso g&é SRAPTA81Pg ag§@c9B8d devel oped

across sifd rediranmictorehaying aaldnpatlehbeteudeea?upaedgtbeB§1&LQﬂﬁns-
' rode erence
t Arough a SeCO@%rﬁHﬁr%@Ed%@: 1QQQB9'SEHQOEQ§u NRYL-§ gﬁ%ec%ggigda q ene end

electrode pat h of said _second transi'stor resrs
Qr%forner se@én@ Refdessioanwinddnehyandi adrefierence3electrode chuplgl #o
t hi

current pleh cAPRRY endNd£S8addasaeeNdction winding and to one terminal
of a resistance means, the other terminal of said resistance

15 means and said transformer second winding being coupled
fo a point of reference potential; and

supply circuit means comprising a source of variable
current coupled to said output electrode of said second
transistor:

20 whereby a variable current flows'through a first
current path comprising said variable current source, said
second transistor and said resistance means, whereby upon
application to the input electrode circuit of said second
transistor of both said drive voltage and the voltage

w 25 developed across said resistance means by said variable
current, a current flows through a'second current path
comprising the input electrode-to-reference electrode
path of said sécond transistor, said resistance means and
said transformer second winding, and wherebyaqthird current

30 flows through a third current pafh comprising said second
transistor and said deflection winding, said third current
path bypassing said resistance means.
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transi stor and said deflection w nding, said third current path. bypassi ng

' ' mmameans. 35 . 5. Atelevision horizontal deflection circuit,
E “mn“ tage source; inductance nmeans coupled to said voltage 5
seuree ¥or" cdusifng a time-varying first=8mrrent to flow in said inductance

means, the effective vague Rftéﬂ@vigﬂaﬂaﬂﬁﬁﬂtmﬁldde'ﬁ‘éﬁﬁa.glﬁlﬁg cuit,

decreasi ng under certain conditions; transistor neans I Nnc
emitter and KPRRF¥IEAD el ectrodes, said dollector el ectrode being coupled
to said voltage source g hpolelgéas8utBdyct ance neans for energizing said

I nduct ance neans by sai ol tage source in order .to cgyse said first
current to flowin sai dﬁ’#‘b‘ﬁ%ﬁgﬁﬁe‘“ﬁﬁﬁﬁsfmﬁﬁéeﬁmt"p G ivedtage 5

i nt er r upt Png source emrl ocawsing gf t&gﬁédvhﬁ#&ﬁyalfﬁtsltem;xiemi rﬁi::enowWh o
capaci tance ngans : id enjtt an ctor .el ect es, er eby
sai d peri odi Eﬁ} rﬁaéf‘#)tﬁﬁ"g%{%?égaﬁ‘ﬁqhduﬁﬁnsgf%ﬁg'eeﬁél@ez %ﬁ'ﬂ;c!\ﬁuses
sai d first cumpedance foHisaidsinductanaecmednsadacreasinagmmder ther eby

creating a highed8id 3 g,?f.'whi ch reverses the direction of said first
current, a decreélse 0 s%?&die ective value_of the inpedance of - sai d

i nduct ance _causing sai cc¥ansister paans| énphydingobgsesarpitteriandr neans ?
to beconelfaign 16t Eledticdés 2Nsas8 0OboIaB o 10RELHAL? Dednigpoed;

resi stance neans coupled to said emtter -electrode for liniting the current =
Flow in sai dREmed ks anthvoleags sonree Thraueh said dadnFtasse -
coupling neameats. o @emmngizing neaidfindudtance means by said
voltage source in order to cause said first current to "/
flow in said inductance means, and for periodically

15 interrupting energization of said inductance means;
: retrace capacitance means coupled to said emitter

and collector electrodes, whereby said periodic
interrupting of said inductance means energization
causes said first cu;rent to flow in said retrace
20 capacitance means, thereby creating a high retrace
voltage which reverses the direction of said first current, a decrease
of said effective value of the impedance of -said inductance causing said
first current flowing through said transistor means to
become large such that said transistor means may become
25 damaged; : o
resistance means coupled to said emitter e

electrode for limiting the current flow in said transistor
means: ' : 2
. a horizontal deflection winding; _
30 coupling means coupling one terminal of said 3

horizontal deflection winding to said collector electrode
for energizing said horizontal deflection winding in order
to cause yoke current to flow through said winding, said
winding also energized by said retrace voltage for

35 periodically reversing said yoke current, said coupling
means further coupling a second terminal of said deflection
winding to said emitter electrode of said transistor

- CONTINUED ON NEXT PAGE



hori zontal deflection winding to said collector el éctrode for energizing

sai d horizontal defi{ection winding in order to cause yoke curr ﬂlﬁwumml””“l
t hrough said wi nding, said wi nding al so energi zed by said ret r|m

for 35-periodically reversing said yoke_ggrrent, said coupling hedns* *
further coupling a second term nal of said deflection winding to said

emtter eIectrodelﬁfssabdntiaﬁaastor CONTI NUED ON NEXT PAGE * C L W

S * -10- d 5] 1 wher eb Kk t fl [
Sai d transi soleABARERERASoPard YaRA FHSF SRAnEROHEARG SRS FURPSLEE0T i

energy | osses mpasai dndespst anceakdanesiatdncwi nehnd;i in oedes toupimiitto
sai d base e'eCEHQgﬁeaEQsEstihdséfa'§E§EQ%a Qnﬁeéﬂé .pLpgucing a drive

vol tage 5 across t ase-em tter junction o ffansi stor means,
wher eby the vol tage acr o§¥i§ghddra¥psPaARE AeuRiedatiscaaby Pasefelbestrods d

first currepnt: hhe.rebhsauehreaﬂsasﬁcéaméadel g6rvpkbageihy Qrdﬂivéov&ﬂ@?‘é
f eedback ef ™&ct whi ch, yeduces ¥§ to.sai tran§ st or. neans. when sa
+hE Passathytee

first 10 curreffrB&Ro arge R JBPETEePoRENBRE oRFAPSHREPEIT RS

circuit substawheakby &behwodttapef sceodsssaillcdesithancéeneans tausdd by

Fi-gure. 15 20 2Re3P13w of said first current therethrough opposes said
drive voltage in order to cause a feedback effect which
reduces drive to said transistor means when said first

10 current becomes large. | '

6. A television horizontal deflection circuit
substantially as hereinbefore described with reference to
the Figure.
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