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This invention relates to the field of swtched node power sup él‘__g,saf&r7
tel evi si-on apparatus, and in particular, te {a- contyhrol ci r caft

preventing overcurrent operation by the horizontal*output 5 stage in a
horizontal deflection systemwhen the television apparatus is turned on or
off. Televisions with m croprocessor control typically have certain
circuits which are continuously active in a standby %ﬂe of operation, even
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runni ng sawt og % Iator to assure that the sawt ooth waveform has a
frequency that 'I's preC|ser equal to the horjzontal _scanning frequency
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' known as a Wessel circuit is shown in accompanying drawings. A
sawtooth oscillator generates the basic driving waveform, and is
20 typically free running at a frequency lower than the horizontal
scanning frequency. For an NTSC interlaced signal, the horizontal
scanning frequency is approximately 15,750 Hz. The free running
frequency might be between 13,000 Hz and 14,000 Hz.
A horizontal oscillator is provided for generating a
25 synchronizing timing signal precisely at the horizontal scanning
rate, synchronized with the video input signal. Such a horizontal
oscillator may be incorporated as one the circuits in a single
integrated circuit, known as a one-chip. Such a one-chip may be part
No. M51408 available from Mitsubishi. The horizontal oscillator
30 circuit provides trigger pulses to the otherwise free running
sawtooth oscillator, to assure that the sawtooth waveform has a
frequency that is precisely equal to the horizontal scanning
frequency, rather than_the free running frequency. The sawtooth
signal may be coupled through buffer and driver stages, to the
35 horizontal output stage, which may be a horizontal output.transistor.
The horizontal output transistor is coupled to a flyback transformer.




- 2- : RCA 85, 757 from whi ch a nunber secondary voltage
sources may be derived fromenergy in the flyback pul ses. Rectifying
circuits may be coupled to secondary wi ndinds of the flyback trdRCABS;ZE7
-for devel oping these voltage sources at different voltage | evels which may
be reguired by 5 various load circuits in the television. Typically,

nei ther the sawtooth waveform oscillator nor the one-chip are energized
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the sawtooth gsRALEMNE foPSan "Excessive period of time, at each turn-on. This
results in an overcurrent condition, which can damage the horizontal
output transistor and other components in the switched mode power
20 supply. Accordingly, a safety circuit is often provided for sensing
. the overcurrent condition and disabling the power supply. The safety
circuit can be responsive to overcurrent or overvoltage conditions
having other causes as well. o
_ Televnsaons with mlcroprocessor control are programmed to
25 uridergo a certain sequence of operations when the television is
switched off, in order to prevent undesirable or harmful transient
conditions. In a switched mode power supply for a horizontal
deflection system as described above, such an undesirable transient
condition can occur when_the television set is switched off. The
30 horizontal oscillator in the one-chip providing the horizontal rate
trigger puises for the sawtooth. oscillator can stop functioning
before the sawtooth oscillator stops functioning. This sudden
change of horizontal frequency as the sawtooth oscillator begins
free running causes a large current spike to be conducted by the
35 horizontal output transistor, which in turn causes operation of -the



free running causes a large current spike to be conducted by the 35

hori zontal output transistor, which in turn causes operation of the - 3-
RCA 85,757 safety circuit, disrupting =/8-orderly, soft sw t &8CABS,767 the
tel evision. The horizontal oscillator in the one-chip has a separate Vcc .
supply input termnal, which is coupled to a derived secondary 5 voltagge
source of the flyback transforrrer The Vcc input pin of the chip requires a
series re5| r for fre uenc aC|tor for filtering out
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enabl i ng tie Nabdeeof/\nhb filter capacntor increases the R-C time constant at
the Vcc input pin of the one-chip.  Whenever the television is
switched on, the filter capacitor can require so much time to charge
- that the sawtooth oscillator free runs long enough at the lower
20 frequency to cause the overcurrent condition, which causes
activation of the safety sense circuit, which interrupts operation of
- the switched mode power supply. In effect, the safety circuit can
prevent the television from ever being successfully turned on. |t is
necessary to significantly decrease the start up time for the
25 horizontal oscillator in the one-chip, without sacrificing the
filtering function of the R-C network and without sacrificing
reliable soft switch off. ‘A Zener diode can be coupled
in parallel with the series resistor and bypass
- the resistor during startup of the television, providing a quick
30 charging path for the: capacitor.- The Zener diode stops conducting as
soon as the operating voltage is reached, enabling the R-C network
to provide ripple filtering as before. The quick charging path
reduces the time during which the sawtooth oscillator operates at
the free running frequency, and prevents the overcurrent condition of
35 the horizontal output transistor.
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“to provide ripple filtering as before. The qui ck chargi ng path reduces the
time during which the sawtooth oscillator operates at the free runni ng
frequency, and prevents the overcurrent cqngition. of 35 the hori t
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powar, supply and horizontal deflection system accordi'ng to inventive
arrangenents taught herein assures reliable and soft turn on and off. A
power supply and deflection systemin accordance with these inventive
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capacitor, is coupled to the voltage supply input terminal for
energizing the first oscillator circuit for a period of time after the
horizontal deflection system' is deactivated. The first oscillator
20 continues generating synChrbhiZing trigger pulses and prevents
operation of the second oscillator at the free running frequency. A
quick charging path is established for the energy storage device, for
example by a Zener diode coupled in parallel with the resistor. The
\ quick charging path minimizes operating time of the second
. 25 oscillator at the free running rate prior to the initiation of the
synchronizing trigger pulses when the power sUpply and horizontal
deflection system is activated.
In the Drawings:
FIGURES 1-4 are a composite sch_ematic of a switched mode
30 power supply, employing a Wessel circuit, for a television apparatus
- according to an inventive arrangement. |
FIGURE 5 is a schematic of the horizontal oscillator and
vertical oscillator of the one-chip for the television apparatus
shown in FIGURES 1-4. - |
35 FIGURE 6 is a schematic of the vertical drive circuit for the
television apparatus shown in FIGURES 1-5.



30 power supply, enploying a Wessel circuit, for a television apparatus
according to an inventive arrangenent. FIGURE 5 is a schematic of the
horizontal oscillator and vertical osei§4ator of the one-chiRCA 85,76e

tel evi sion apparatus shown in FIGURES 1-4. 35 FIGURE 6 is a schemat.ic
of the vertical drive circuit for the tel evision apparatus shown in Fl G#ES
1-5. 5- RCA 85, 757 In the drawi ngs, all capacitances
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TPO1 whi dransistot UTR3$200n, Twhenpvevi thes mloroprot:essor initiates the run
mode of operation. Half wave rectified. pulses: gated by TP11 provide
energy for charging capagcitor CPO1 up to. 18 volts, as determined by
Zener diode DP02. The 18 volt voltage level provides a bias voltage
20 at the junction of a voltage divider formed by resistors RP26 and
RPOS in the sawtooth oscillator. The half wave rectified pulses are
~ also an input to a sawtooth waveform oscillator, generally
comprising translstors TP01 TP02 and capacitor CP03. Transistors
TPO1 and TP02 are normally _blas_ed off. When capacitor CP03 is W
25 sufficiently charged, transistor TP02 turns on. This provides base
drive for transistor TPO1 which also turns on. . This provides a rapid
discharge path for capacitor CP03. When capacitor CP03 is fully
discharged, transistors TP02 and TPO1 turn off, enabling capacitor
TPO3 to recharge. The sequence repeats cyclically. The resulting
30 waveform is a sa’_wtooth: at the base of transistor TP04. In a free
running mode, absent trigger or synchronizing pulses delivered to ‘
the base of transistor TP01 through diode DP0S, the sawtooth
oscillator free runs at a.freqUency less than a standard horizontal ©
scanning frequency. For the component values shown, the free
35 running frequency is between 13,000 Hz and 14,000 Hz.




di scharge path for capacitor CP03. ‘WWen capacitor CP03 is fully discharged,
transi stors TP02 and TPO1 turn off, enabli ng capacitor TPO3 to recharge.
The sequence repeats cyclically. The resultbng 30 waveformis aREAVBSHE™M
at the- base of transistor TPO4. In a free runni ng node, absent trigger or
synchroni zi ng pul ses delivered to the base of transistor TPO1l through di ode
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In FIGURE 1 i gongtuttcdefiectiBh &drrent. The conduction time of the horizontal

output transistor is regulated to maintain constant deflection
current independently of fluctuations of operating voltage and real
20 loads. ; o .

Transistor TP10 is coupled to the horizontal deflection
winding -BP04, the flyback transformer LP04 and the power supply
transformer LP03, as shown in FIGURE 4. Raw B+ voltage originating
at the diode bridge rectifier circuit in FIGURE 1 is coupled to tap 12

2s of transformer LP03. The raw B+ voltage is applied across the
primary winding of transformer LP03 by the switching transistor
TP10. The deflection winding BP04, retrace capacitor CP18 and
damper diode DP13 are coupled across the collector to emitter
junction of -t_he switching transistor TP10 by a first diode DP10,

3o poled for conduction in the same direction as the collector to
emitter junction. A secondary winding of transformer LPO03 is
coupled to the deflection circuit by a second diode DP11 poled to

conduct and transfer energy from the primary winding to the flyback

transformer during the retrace interval.  The first half of the
35 retrace interval is the time during which the retrace capacitor CP18
is charged by energy in the retrace pulse flowing from the horizontal



25 of transformer LP03. The raw B+ voltage is applied across the primry
w nding of transfornmer LPO3 by the switching transistor TP10. The

defl ecti on wi ndi ng BP04, retrace capactfor CP18 and danper JRCAeBSIEI3 are
coupl ed across the collector to emtter junction of the swtching

transi stor TP10 by a first diode DP10, 30 poled for conduction in the sare
direction as the collector to emtter junction. A secondary w ndi ng of
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current through diode DP10 and transistor TP10 continues until
transistor TP10. is turned off, which initiates retrace.
20 There are two safety sense circuits associated with operation
of the transistor TP10. Emitter current is directly sensed by
sampling resistors RP30 and RP31. The voltage across the sampling
resistors is an input to the base of transistor TP08 (FIGURE 1),
which forms part of the safety sense circuit described in detail \J
25 below. : :
Current in the secondary winding of transformer LPO3 is
sampled by resistor RP50. The voltage across resistor RP50 is an
input to a network of diodes DP31, DP32 and DP33, resistors RP48
and RP49, and capacitor CP45. If the sampled voltage is of
30 sufficient magnitude, the DC level of the sawtooth signal on the
base of PWM transistor TP05 will be pulled down. -This will reduce ‘
the conduction time of the PWM transistor, which will reduce the
conduction time of transistor TP10. This can protect against s
overcurrent conditions which might be reflected back through the
3s transformer LPO3 and otherwise cause damage before being sensed
as emitter current of transistor TP10 by resistors RP30 and RP31.
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sanpling resistors RP30 and RP31. The voltage across the sanpling resistors
Is an input to the base of transistor TP0O8 (FI GURE 1), which fornms part of
the safety sense circuit described in detat8-25 below Current RGAt8&757
secondary wi nding of transformer LPO3 is sanpled by resistor RP50 The

vol tiage across resistor RP50 is an input to a network of diodes DP31, DP32
and DP33, resistors RP48 and RP49, and capacitor CP45. If the sanpled

voltage is of 30 fficient ni t ude, theDCIeveI pf t esavvtooth5|gnal
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nunber of secdatidegwationpf ﬂwrsywc pnodet powroaunply wiAgother of the

flyback transiyogndairy g%ﬁbéj?vﬁﬁ QOE gp“u@f Beﬁe‘l:’lq}dl fde?%@“ed b
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provi des out put p es.on chip prec|se
hori zontal sc#hrfitagda ing; ratesrﬁy epizad, Mé‘lt i tV' €Qese

pul ses triggersighal snputmt fl'l'iéﬁé' IpuAées teigget thétsawloothheseilRopicircuit at
transi stor TP% ssurl that e‘.égmﬁ oost OSCIth :i\t rato(ia scillator
synchr onod&l y W8 ?ﬁg 35§ ﬂf) ASYYING,i hg ﬁ'@q cPsciliator
secondary supmperates sz;m::mbnosslw at theebtardardy horizontal scanning
frequency. :
Yet another secondary supply is a 22 volt supply developed by
capacitor CP23 and diode DP20 for energizing the vertical deflection
20 driver integrated circuit shown in FIGURE 6. |
Operation of the sawtooth -oscillator in the free running mode
is independent of operation of the horizontal oscillator in the one-
chip, energized by the 13 volt supply. In fact, the sawtooth -
oscillator will operate in the free running mode before the 13 volt
25 secondary supply becomes available, whenever the television is
switched on. Moreover, the free running oscillator is apt to continue
free running even when the switched mode power supply has ceased
operation, when the television is. switched off. The on-time of the
horizontal output transistor .is increased during the free running
30 operation of the sawtooth oscillator. The transition from
synchronized to free running is an abrupt transition occurring as
soon as the synchronizing trigger pulses stop. The sawtooth
. oscillator can continue operating in the free running mode for long a
enough period of time after the horizontal oscillator in the one-chip
35 stops generating synchronizing pulses, for the horizontal output
transistor to operate in a overcurrent condition.




capaci tor CP23 and di ode DP20 for energizing the vertical deflection 20
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di schar geghid bl tten PBFre tAAitSiStBr 19507 drictHePbafter Willthin off
transistor TP08. This will enable the STANDBY control line to go
high again and will initiate operation of the sawtooth oscillator, and

20 thereafter, the horizontal output transistor. Operation of this
overcurrent protection circuit is of course desirable responsive to
genuine overcurrent conditions. However, overcurrent conditions
should not be generated merely because the television set is turned
on or off. - _ - : -

25 ~ The safety sense circuit can also be activated responsive to
other fault conditions. The x-ray protection (XRP) circuit shown in
FIGURE 2 is responsive to overvoltage conditions in the high voltage
supply for the cathode ray tube through diode DX03. The output of
the x-ray protection circuit is another input to the base of

30 transistor TPO8 and the collector of transistor TP07, through diode
DX01. The x-ray protection circuit formed integrally with the one- .
chip is permanently disabled by grounding pin 15. Overcurrent
conditions in the vertical yoke (FIGURE 6), for example those ®
resulting from a short circuit of S-shaping capacitor CF01, will

3s generate a threshold voltage across resistor RF11. This signal is
also coupled to the base of transistor TP08, through diode DF01. The



be at a voltage | evel of approximately 2 diode drops bel ow ground. This

Wi ll turn off transistor TPO7, and thereafter, wll turn off transistor
TP08. This will enable the STANDBY control_.lléj'r_ne to go high agai Qﬁéﬂtﬁqvx}*l
“initiate operation of the sawtooth oscillatadr, and 20 thereafter; tne
horiizontal output transistor. Operation of this overcurrent protection
circurt is of course desirable responsive to genui ne overcurrent

condi tions. However, overcurrent conditions should not be generated nerely
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i der conpr 185 n6Ph ileomBAARA" HFR%s GRHEIE HE SuBEANGIN Hcrekbing
arrangenent s _theighze el eapagiion&l2has sbownnin Figuee doteal ,008r at i on of
o Son o] oxIPCNS IS provtes W EEptey oSy st a1
to maintain oﬁ@ﬁépﬂgﬂ gscil 05amtﬁavgveécpapapﬂpfdsl Jaayirgsd al
R AR TR e e Sl e
j N i - sawtoath “oscillator” operates in” at the
Capac.l L Clz?ree rgrﬁning Ifriq%gegnt({?y Icng?oenio’ugeh8 to cause an overcurrent condition
in the horizontal output transistor, which trips the safety sense
circuit. It may be impossible to turn on the television, as the safety
20 sense circuit keeps turning the power supply off. This problem is
solved in accordance with an inventive arrangement by providing a
quick charging path for capacitor CI21. The quick charging path is
advantageously provided by Zener diode DP47, coupled in parallel to
U resistor RP06. Resistor RP06 and capacitor CI21 provide filtering
2s against ripple for the horizontal oscillator circuit in the one-chip.
The Zener diode provides a -short-circuit path around resistor RP06
when the television is turned on. This enables the horizontal
oscillator circuit in the one-chip to begin operating soon enough to
synchronize the sawtooth oscillator before the horizontal output
30 transistor reaches an: overcurrent condition.
Other inventive arrangements may be appreciated by an

analysis of the remaining parts of the circuit schematic, which have
not been described in detail but are self-understandable

to those familiar with electronic circuits.
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conpri si ng
for drivin

a horizontal output stage; first oscillating neans
sm(fﬁnnput stage, operable at a controllable rate responsi Vg4
to trigger pul s@ean® operable With asaiddhorizentalaputpotestage Fanri gger

pul ses; 10 ene::'g:n.zniqg%‘ﬁﬁwI s |07y éﬂﬁr&iﬂ% ﬁ‘i@r@fié?ef%@léééﬂger

pulses; nmeans operab

e wth said horizontal output stage
energy storage means for energizing said second

15 os0111ator means for a period of time after said pover
supply is deactivated; and,

means defining a quick charging path for said energy

storage means having a lower impedance for a period of time
after said power supply is activated than following said
20 period of time.

-

2. The system of Claim 1, wherein said energy

storage means comprises a capacitor.

25 3. The system of Claim 1, wherein said means
‘defining a charging path comprises a Zener diode.
4. The system of Claim 1, comprising a capacitor and
a resistor defining a timing network for said second
30 oscillating means, said capacitor forming energy storage
means.
5. The system of Claim 4, wherein said means
defining a charging path comprises a Zener diode in
35 parallel with said resistor.

6. The system of Claim 1, further comprising means

coupl ed

4

-



nergi zing said nmeans for generating sald trigger pulses an energy st or age
Eeans for energizing said second 15 oscil | at or rreans mmm,m!llu(ﬂ llmm
time after said power supply is deactivated; and, neans

charging path for said energy storage neans having a | ower |rrpedance fdr a
peri'sg- of tinme after said power supply is-getivat ed than folgcawigeg 8% d 20
period of time. 2. The systemof Claim 1, wherein said energy storage

means conprises a capacitor. 25 3. The system of Cdaim 1,
wherein said feansindeibiting copéragiog pft saddnBirsts osdtlbat thegdneats

{imi nb et wor kP et “GpE' Habe Wllnaiy (o, RS Slrifdl, QuPfafc

form ng energy‘@!"@ﬂ-&(}@ nrdansaig outpus stagesm of Claim 4, wherein said

nméans defi ni ng a charging path conprises a Zener diode in 35 par al | el
with said resistor. 6. The systemof Claim1, further conprising neans
-12- RPA 85The; S¥FLEmniaf ¢ CAiBpel at iSRRI meaps for
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of said operation of said hor| zontal output stage. 8. The systemof Claim

I
Lo oo 58 015783, LAl eyl EAUIeS a68SLY SBELY. il “RER,,,

conprises a f yback trans t@é 0 sal
rectifytfg rreaﬁ§eFSF-zé§geF6§>¢n§je%° ros@id ko meansscomprdsesga Slyback 15

9. The SySteﬁrahs@thEk&ccﬁ.iﬁﬁd St89 sBA NP2z D' sLePutistddd Shna
oscNA ati ng neans, i, g Rendent Isy
rectifying means for developing a derived secondary side

voltage source.

15 9. The system of Claim 8, comprising means for
energizing said first oscillating means independently of
said operation of said derived secondary side voltage
source.

20 10. The system of Claim 9, wherein said means for
generatir;g said trigger pulses comprises a voltage supply
input terminal coupled to said derived secondary side
voltage source, said energy storage means and said means

U defining a quick charging path.

25 -

11. The system of Claim 10, comprising a capacitor
and a resistor together defining a timing network for said
means for generating said trigger pulses, said capacitor
‘forming energy storage means.

30
*__ 12. The system of Claim 11, wherein said means
defining a charging path comprises a Zener diode in
Y parallel with said resistor.
35 13. The system of Claim 1, wherein said second

oscillating means is synchronized with a horizontal
synchronizing component in a video signal.



sai d operation of said derived secondary side
10. The systemof Caim9, wherein said nmeans ﬂ %ﬁﬂﬂﬂbl‘ﬁal d trigger
pul ses conprises a voltage supply input term na ceup @ sal d derived
secondary side voltage source, said energy storage means and said neans -
defining a quick charging path. 25 11_43lhe system of Cigianglf) 7e2pnpri smg
a capacitor and a resistor together de |n| ng a timng network for said
means for generating said trigger pulses, said capacitor form ng energy

storage neans. 3Q, 12m@6s§¥ﬁéﬂm&f @wﬁ 113, Wwhenereinaishi®asecdnd ni ng a

charging path, rises a_ Zeper e in parallel ,mth s resistor. 35 i)
13. The s ing pepns Qvﬁe?e? Eé‘%lo qﬁe%g 9-1

synchroni zgtitwi hids a ahovoXtedel sappllyr ctemm]:ompdn@mdlemta afd@ttM'gnal

- 13- R% . L P‘{f’-@“ aim 13, wherein said
second oscﬁulbct u rrea&rél’? |s§2"‘gls%-£$a%ﬁg nilqnt egrated circuit, but has
a volstage supply term nal i ndependent of other subcircuits of sai d

ntegrated oifcu.. k> aystih YICIRG £h7! Thdfe1n"BRaun isbedrtisenr at od

circuit is a teI evi SI on o power suppiy and hori zont al
def | ecti on Cdysudl ispa tel@ﬁﬁﬁﬁ% rﬂj‘e'cfi‘%rl zontal output stage, having

nmeans for generating a derived secondary side voltage source; first

oscillating neans for eneratln triqgae ul se 1.Z0 e,
energi zed by salqtf se@O% g’ ahd 5?8%"58 %gg'uf’%é‘ﬁ °tzi°rht @Ysrt%m
10 comprising :
a horizontal output stage, having means for generating U

Ay, ¥

a derived secondary side voltage source;
first oscillating means for generating trigger pulses
at a horizontal rate, energized by said secondary side
15 voltage source;
second oscillating means for driving said output stage
at said horizontal rate responsive to said trigger pulses,
said second oscillating means free running at a different
rate absent said trigger pulses and being energized
20 independently of said horizontal output stage;
means for disabling said power supply responsive to
detection of an abnormal current condition which can occur
during said free running of said second oscillating means; )
and ' - - : \.J
25 means for minimizing said free running operation of
said second oscillating means, operable only during start-
up and shut-down periods of said power supply. |

17. The system of Claim 16, wherein said minimizing
30 means comprises :
an energy storage means for energizing said first
oscillating means for a period of time after initiation of
said shut-down period and,
means defining a charging path for said energy storage
35 means having a lower impedance for a period of time after
initiation of said start-up period than following said
period of time.



second oscillating neans for driving said output stage at”mlﬂlwm Hﬂmﬁm

rate responsive to said trigger pulses, said second oscill y sff*_*
running at a different rate absent said trigger pulses and being energi zed
20 . independently of said horizontal -gutput stage; neangy @s,dissabl i ng
sarqﬁpomer supply responsive to detection of an abnormal current condition
whi ch can occur during said free running of said second oscillating nmeans;
and 25 med§s f Fherisystien mf KRlalin rke, ruheraihopaidt méninfizdagd
second osci | alainad segerable only during start- up and shut-down
periods of said power 'supply. 17. The systemof C aim 16, wherein said
n ni ni zi ng 30 FESE cHegnSsefor o FUPRAYINTst enggeYmedsns FaidenSiygeti ng
said first opgdildatiagMuRizhg Ford dPePibdiot | tPnéf dLtetNEhiAt BPiYRasai d
shut-dgyn perlodgﬁgq negns definin chargkgg path for said energy
storag® 35 SSFORMRIY,Yoltags W%&m r@9eriod of time after
initiation of sai decomd - mpansri fort heuwppbying reharyl o | edid - Fligst
-14- _ ' - 748, T e f aim16, wherein _said
m ni m zi ng rrggﬁglﬁg@r ﬁggglg: a?:i ?%tg%%%éé?g%gs{lﬁp? ﬁn% aeﬁ’?rrds?%lt 8fs§?'5ef i rst
osci |l ati ng af%¥er saidaderived sgcondaryfvaltage doyndces/ddé &stablisheddary
vol t age source drops out; and, second neans for supplying energy to said

first _supplying ans at an accelerated rate for a period of time after
said #rived secoltfary The ex¥§EeBoRLcEladmedBanWheredn sgid first meansThe

system of O zompiiseshel ebapaditioti anld NEBPE S88DHAS MeahsC APGpE DiestNd sai d
second neans,g R 1538562 Zener diode. 20. The systemof Caim19, further

conw si ng aZe didode.

20. The system of Claim 19, further comprising a
15 resistor, said resistor and said capacitor forming a timing
network for said first oscillating means, said Zener diode

being coupled in parallel with said resistor.

21. A power supply and horizontal deflection systen,
20 comprising:
a horizontal output stage;
oscillating means for driving said output stage,
operable at a controllable rate responsive to trigger
pulses and free running at a different rate absent said
25 trigger pulses;
means for generating said trigger pulses;
means operable with said horizontal output stage for
energizing said means for generating said trigger pulses;
an energy storage means for energizing said means for
30 generating said trigger pulses for a period of time after
said power supply is deactivated; and
means defining a first path for continuously charging
said energy storage means during operation of said
horizontal output stage; characterized by
35 means defining a second temporary path for charging



15 resi st t or and sai d capacitor forming a timng network
for said fi riﬁMHmrlwl @ ans, said Zener diode being coupled in
parallel wt 21 A ppeer supply and heeazestsy deflection
system 20 conpri si ng: a hori zontal output stage; oscillating nmeans fer
driving said output stage, operable at a controllable rate responsive ti

trigger pulssed amiefrgge storageg aeansdi afEenntsam ehabiaontam cbtﬁiimt

trigger pulé.__eaﬁ%t bI e
with said hor| o? u:'?fout st a%{eé#&rf?h%rxtédﬂ ng sal d a%s or gener atl ng
said tri gg#%lé@@rﬂnsﬁﬁa@ﬁ senng candahencer reduas sthe $ime fisans for .«

30 | geneiciéintt £t (o I 86 °tr ByhEP SphobenBRhOUnd! therdld Suritiry Pover v
supply is %e.act Irﬂef?t ed, fﬂgs efl n| a first path for contl nuousl y '
charging s %"g’gT * operation of said horizontal *
out put stage; char act erized by 35 : means defining a second tenporary
path for chargl stora e _neans
after said hori zont al é’rﬁ "%p%l |s'&§(§| va%éﬁme&@%ﬁignr ésé’ EMhe

chargi ng tus\@sﬁawqﬁhner gﬁ stdesgrihedns with herefereticee tbe tithe for
operati on Qieddipdry GHif arditifgseans and the free running tinme of said

oscillating neans. "22.” A power™ supply and horizontal deflection system
substantially as described with reference to the acconpanying draw ngs.
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