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pot eyx s a second | ower potential of the waveform 43 is w nding.
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channelling 1Its collector electrode is connected by of a | arge anount
of collector-emtter cur- COMMEIE SPECIREATION 64 to one end of the
rent is reduced to a mnimum It can be horizontal yoke nade up of coils
84 and . seen that, by ut| INRAWBNGHATHACHEP | es of the 86. Connected in

series with the ori ont SEJ ti,qQn, | ar ge armunt of power
yoke and the ne(}& ?0 Es;og\éfe? V's'ﬂ" FasLYe in the output
transi stor wg Rﬁ:%‘bﬁ H{rent ) tﬁe og&ggesem inve ided. This
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deri vedzgr Qloil B shpi-
shown by phed twagreaén fegigee | atnplitutle ciﬁkeatspham widt et ofrsatdetvmﬂﬁ erecnvavef orm
adj acent tthsnt lp;getqf@\& fonaprowet, angle deflec- said pulse shaping so that the traﬂmg edge
.. tion systems. However, this puts an addi- amplitude of each of said shaped pulses is 70
tlonal burden on the output transistors used greater than said cut-off voltage. -
30 -in the television receiver. The present invention also prov1des
To generate the sawtooth shape, the according to another aspect, a trans1stonzed
transistor is varied between its saturated waveform generator circuit .for use in a
condition when maximum forward current television receiver horizontal deflection cir- 75
flows and its cut off condition wherein no cuit having horizontal electromagnetlc de-
35 forward current flows. Since the transistor flection means and an output - transistor
is a bidirectional device it is possible for which develops substantially sawtooth
reverse current to flow therethrough under shaped output cutrent upon being rendered
certain biasing conditions. Heavy reverse alternatively conductive and non-conduc- 80
current can cause an. undesirable amount tive by shaped pulses applied thereto, the
40 of heat generation due to the reverse current leading edge of each of said shaped . pulses
power dissipation. This can ruin the operat- having an amplitude substantially- greater
ing characteristics of the transistor. than the cut-off voltage for said owutput
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the current flowi ng through the horizontal sawtooth current wave 91 and the
sync pul se 40 deflecting coils to the synchronizing signal 92 shown in
dotted lines. The phaqp detec- 105 to be sure that the output of fhe

bl ocking tor 30 and integrating circuit- 40 are circuits oscillator is
properly phased whi ch are known in the art and operate to
In FIGURE 3 is shown the phase de- provi de pul ses for properly * _
synchroni zi gg tector 30 connect edl:.l 5%& input :of am<n- the operation *
of the bl ocKing. osclllator 45 teqratl (8 rcwt 40 The out put fromt‘h‘e i
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pul se 67, it r
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Il tOr
fehtE 26“ us diedt b bl ENP
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de- coupl es eM@tidneCt Whe Golledt&N blectofy’ or tﬂeou?dibﬂar on -

application

transi stor 94 oﬂugrmbwawems ing At different 265 isncamtectsy bf}hen of ar mc&;l : 110
n a allel
continues to | farﬁng cu%arly t%fttgle- Cﬁ?ﬁ(ﬁcﬁﬁ mt. rk ;5,1@% nlt)’gn.nve -

terminal 31 of a source of operating poten-
tial (not illustrated) - which has its positive
terminal grounded:

vision s;gnals ‘transmitted from a broad-
casting'station ‘aré picked up by the asitenna

50 10 of the television receiver and applied to

115

the radio frequency (RF) tuner. -The ‘block -

11 represents: the RF tuner, -intermediate
frequency (IF) amplifier, and video’ circuits
of the felevision recgiver. The operation of
55 the circuits represented by the block 11
‘are not -essential for the understanding of
the ‘principles of the present invention and
accordingly | details’ thereof are not iflus-
trated in order to avoid unnecessarily com-

60 plicatirig ‘the drawing.
The apparatus represented by the block
11 demodulates the received television sig-
nal and applies the demodulated signal on
conductor 12 to a sound channel 13; on
65 conductor 14 to a cathode ray tube 16 and

L]

In addition, the transformer 25 has a
third winding 32. which is: connected by
means of conductors 33 and 34 to opposite
ends - of a resistor. 36. One side of resistor
36 is connected to one terminal of a:bias 120
battery 37, the other terminal of which is
connected ' to ground potential. The other -
side of resistor 36 is connected to the base
electrode ‘of the output tramsistor 38, the
emittér electrode of which. is- connected 125
directly to. ground potential.: The . collector
electrode of the transistor 38 (shown as a-
PNP type) is. conmected ‘to the negatlve
terminal .. 35.- of the operatmg potential
source for the teleVISl(Jn receiver by means 130



crease as bhefore. Referring nowto FIGURE 5 it

w | be 10 _The flvback pulse doges not start to de- denonstrated that
the invention may be used 75 velop until the collector current 69
starts i'n other portions of the horizontal deflection to cut off.
Howevers once cut-off begins it circuit. In FIGURE 5, instead of the
must e conpl eted as quickly-as possible blocking oscillator operating.
directly with . .  as pointed out h&5&Hhabove. The cut-off the 3
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55 relationship is shown.d
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The transformer

waveform 80. it can be seen that the syn- rreans

f:

"a resistor 141 to the base el ectrode chroni zing pulse in-the %
waveform:80 may of the horizontal output transistor 142 t htis otcuf
after thg | eading edge of the (shqugo% a PNP type), the other end of *
wavef orm 67 winding 139 heing.conngeted by_;._-_f‘-

CONAUCE O~ grom FRIURE ™ WA T AQSHCE G Alse, Of otk SARE (3 fdRGisttiSS ankBe hea e
em tter el aicholah®llarhdi@edati@npulset of the2%ive terminal 30 of i@ sduebe Gdf Odireft3 ;a.f}so

hel ps to i ryarebure 445 does gmzocemdmttbaf@nélesuqyeensf P‘Iﬁn@ﬂe 514 se‘md
b fout PR i S

osci | | ati gr® ugl q{pqﬁ%%et ?hr Tpcy
connect edgtcgjﬁeg:,g?fg Qef& c%:h Q vf, foxﬂi@xer5@1ﬁ Qﬁx&ﬂérﬁts gr ound

potenti al . discharge thromgh a etitod 39. condi t | orwdsmb:ined:tdsde tg I grodnds fpotelatint byThe

col | ector el fep flisy opf  pasp iTacans of agmral bingtipn, 62
tranS| st Q M@Fﬁm g@f’mﬁﬁ‘}hﬁﬁﬁ%‘&ﬁéd tOd Ey ;ﬁy%q%pm ;%g;bﬁ of 130

ary for rapid turn off of the tramsistor 38
The em ttercoﬂnen:tw @denalif porﬁtm:peme pusebraof cin mm::tsae base-enitter di ode

transistor aIElEd"%thalb of the 384 HheoneThy G@‘“‘%’fgﬁkﬁ‘!‘f@c rgfy & ﬂ;!lt?rect i on by
does il
oV o ogs ARERbeck iy 06 I gy by o ey m&ﬂ&gz T
mai nt ai Nt Inedefore)) He bellikﬂ he chv@Rdtipig- Its collbelﬁf edlectrodea if bfietted by
rep esenti rwgaalargdlamwmgf sdhdmt—qnuﬂer cus Aég:qnéwmrrﬁélm ofe endeof thel evi si on

recei ver 54 &% '?m i n ™ of coils suppl y.
Connect e%%ég&%iv i ﬁfa i@f ﬁ%‘fgﬁlv%her l&% sg?i«i s Pg’ P acgnduct
al s of capalcmparonlznﬁ tharmtjsdnetrbmstozoist abumboh treex oommthalafwm a87.0f the .

oscill ati Oanj@nd} s wg qngxected across the yoke coils 84-86 and

retrace. ’#ev rﬁ mt"é! ﬁ| g C|, nt %ost';xels ?fwﬁr;%ﬁd :
negatlveagmmgth@&rc&dd%bomeﬂvofl ag}feseﬁt €ing @8I ah 1 et egh to the
At t he end imknticheillnsitatedCcin FIGIRE/ tal a8 the phhsesdeteofor t3Ae Ar ansi st or
128 turns ttkﬁteg‘mtuf’&ﬁgf@ cigpuit fopect ,nfqeorfn ot e isneapraclst rActesss theswinds | ong
on, causin lﬁ%&?ﬂ Y dthelvile Y adRbe® R 6 e Qs bfed@s e Of the
hori Zont ab skthd We that shdvia URIGURES 1 capa,cuuooﬂmenﬂsz oath Guitrdne thpsuig e okl 95aNSi St O
128. At t han otdemio sinhdifyp @s ultuswed clrcmtw ndyi u@ﬂ aﬁﬁephaseaw@r@mxd 133. How:

vol t age 14%&“@HP§§$“‘1‘{9‘E mlﬁlﬁ‘ew% a{fg ;gdnﬁ,ﬁ)ﬂﬂmé g&m t porti of

of the squ 126 ;
&ﬂxappﬂwcdﬂﬁ do fm@mtltucs yicowpdramalt Thenﬁbrbemoor

I's reaches th aapmxbim
sat uration. blocklng gsloam Iffg‘im?;’ Piitit-e oy A a‘&n %&E‘Fa@nﬂpphedl feis clea
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t hat the 4B P

wi nd- adj ,_-ebtyﬂ iR & ﬁéh MWM&hUﬁsenO ave 91 and\@e dy8e pulse

the ind4o tdamac&ngoéoﬂk e ther synakron wipig dottefiljines. o Thel nhlaw;ﬁemevmsf orm
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of t r ansi4s tiegrating reifcuie K& \VTTei ontput doomi vhe ‘fa“s‘mf 3L 110
integrating circuit 40 is connected by means . In operation, the blockmg oscﬂlator tram

Ay

of a conductor 22’ to a winding §3 of a
transformer 50. The ‘winding 53 is connected
in series with the base of the blocking

50 oscillator transistor 51. Operating bias’ for
the base electrode of the tramsistor 51 is
provided by the resistor 81 and direct
current. potential source 82 which. are con-
nected to the conductor 22°. -

55 The emitter electrode of the: trans:stor 51
is connected to ground by means of the
paralle] combination of a resistor 54, capa-
citor 56 and the series combination of a
capacitor 57 and an inductor 58. 'This

60 parallel combination determines the self-
oscillation frequency of the blocking oscil-

lator. The actual repetition rate is deter-

mined by the repetition rate of the synchro-
nizing signals 24 (FIGURE 2). :
65 Connected in series between the collector

istor 51 produces rectangular output pulses

in the output windings 61 of thie transformer

50 at a reégetmon rate determined by  the
output of the integrating circuit 40 applied 115
on input- conductor 220 Such blocking
oscillator output pulse is represented by
the  waveform 67 of FIGURE 4. To illu-
strate. the advantageous effect of the . induc-

tor 63 the solid line waveforms in FIGURE 120
4 represent the various currents and voltages

of the transistor 52 without the inductor 63
being connected in the circuit. The dotted
line waveforms of FIGURE 4 illustrate the
respective currents: and voltages w:th the 125
inductor conpeoted as shown. .

Accordingly, when the leadmg edge of the

-square wave 67 is applied at time #;. with-

out ‘the inductor present, the base current
flow is represented by the waveform 68. 130




FIGURE 6. It can be seen that waveform ers. 148 has a sharp positive
peak correspondi ng It is aQFarent that the utilization of the 25 to the
negat i ve--goi ng portion of waveform circuits set torth herein wll
substantially 90 126 while the remainder of the waveform .inprove the
oper ati on of the transistors by 148 corresponding to the flat port/bn
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substantially smaller in tors and pOT\0R3 | ng a nore ef ficient operatl

anpl i t ude— and—tonger<tife—36¢ Tire ™
wavef or m\148mc$ siseegt 52 ds bmatlbaslesatu WelATIn\ 4 t@nsﬁulcm Ti: faster the tran-
s P e e g s ke o oo
wavef or mlgeasgeats%{tch for gD Rt RN ﬁhe iu%fsn & isshioh OF

circuit -fos Difigg this tBnetxﬁdeﬁ‘dll, Sices stord @hw € by ROsubstantial andodit dams:peed with
whi ch the t figndArs movedz@mmathed@mx@m f?tanthsn msimt@r 6p mp

142
ceases cond% Ps ggg" ?gc%ﬂ? i3 %‘ means
and-an out ‘feu e 0 ol M%@SI stor
whi ch devigt op esﬂyb&kapntseaﬂoésynoi(%&rt to clet- sdbmmawdtﬁtlﬂménmmnmgibtuseewm ng

portion of Tﬁ%@zﬂ' h° W rm148 is
hi gh in anph) OJ’EE fi\aﬁ’é -:' " ﬁg@

carriers i na§ aﬁSIhS wen:ytrﬂlhoﬁ nbal oGIPHRCidGbiktne anmitxlhaped
pul ses appd hmeIJStalpmomtelymwemlptwbmgmlthédb %‘1@% ¢ BAN- the
g a

o Sen o e TR Siﬁrmaﬁs:? ﬁ,%%‘ 42 b%;fz%fﬂ%ﬁoﬁ% 4 o

current fl oveptelenea i th&aottegnﬁaﬂe,rwitﬂ”la'n i kqtmfe warels mfsynchm+ d out -

]‘-)

hori zont a#0 OpLﬁt3 egﬁgts‘i c(?s akowng i S@%sgﬂhéﬂt h‘tﬂ“@ﬁ cé?"n
trailing ed S I ec- t ude
o “enthlof Hat P ey S ST 2 ” oadilse

Therefore ?5nt jI‘;[&e fa{lhd:lad XOIBS?M the bbda al;chts alacbr oea%»: migroen qmaamavdlgenm: %
st or edi n #hixe of {be AR Fsoﬁfgqa‘ﬁe&r e Bide %\%ﬁ@f‘@;

generat i ng e an¢ g}!\tﬁﬂ‘f l‘ﬁ @‘g}gﬁ;f Egl a%%ﬁn Ba ?P"ma B 142 ¢
conpri Ses aacrdah €heHidagor szscSu a&vﬂﬁ ed vol- OS CTThk mtmyneamaenasdursemdﬁhe retrace
por - tran5| ngors reareselnteéoklmgUR@stlbb'ltm owinding a}?4- in whlchn@ndemlomﬁethhgy zont al

Srves| 8 L B i o LA SR H R R
and .havi ngtioncof 58 gduce:d6 ychielm rmahrm‘smf nwfﬁ&mlses dnyadhrdmy of

wi ndi ngs %ﬁﬁumbﬁqréhw:gt%q@ Also, this s fred) Wifh e h@tze'aalt ronizifg sigol arity of
wave- conﬁ’uﬁtﬁ%ﬂvﬁ“ﬁ?ﬁ#ﬁ%ﬂ Ahan tm-,mdaw ing £ thessgpp0% te to
that of waveErGUREWHI 55 wihek omexs rodudddd WhvePuRGared gh resistdralm 44 of
FI GURE 2 bethnmrbaombémmdempcﬂ mév stvathe esbcttonabf@hbortzpraalldmg edge

149 is de thﬁt“mf"lﬂ% tﬂt Tttr N"él of sai d
e e T T

than said Bubmmﬁtfterwrkdnajgmereby substarikﬂﬂ}O ductdr 129.0UIhp thmﬂter aeﬂmmbcxrf the

u£r£ ansi st or

j°

2. A -trans‘i’f1 zed vvaveform neratlﬁ‘ sistor 12815[‘?11“ Cteéﬁ Wﬂ B¢k vol t age
returns t j\%ﬁ, % ﬁctlfoon beam
very quic Mkénofr 931 216 wam IBEafI‘ﬁel ncl udes
portion ofThdn@orssofwrdeldmmth ﬂxblaéc @h@ftothvr@ndp ntnnn@t ion of a

t is @dded by PHP‘B’ B‘-‘rmt Py epns
s5istor anfi %@f SIS o Sl L il S g.;%t%‘%% PR

transi storiged smmgﬁmlpmse ogaaeﬁ@ﬁu deghe reaii\teer Tm lndleumtmdmmpp# ied to the

base of theblo‘éfmgcwlﬂat Jﬂleﬁ’—ﬁq t“é) aufpat n‘Fl!Ld Fm’d %Hlmm“el vithgeapst or 142
has been sh gﬁiﬁé od f“"ﬁb e 133PRAGee i n:
anpl i t udess re] &1s1'119 Sthé | Widing |1 annfgrbﬂe O%Imml i tude

of 't he wavetorfomi48 ilscandte seau:hat the syh: mfans phmssigonoidl Zfe@emelwmm
gener at or 1§ mizing pulse in the waveform 80 may of the horizontal output transistor 142
, 8 occur after the leading edge of the (shown as a PNP type), the other end of
waveform 67. winding 139 being connected: by conductor
60 Inthe embodlment of FIGURE 3 the use 143 to the emitter electrode of the transistor 125
of the inductor 63 also helps to improve the 142 and to one side of damper diode 145;
oscillation of the blocking oscillator tran- the other side of which 1s connected to
sistor 51. This oscillator operates between ground potential. -
on and off conditions with the greatest dis- The collector electrode of transistor 142 is
65 sipation in this transistor occurring during connécted directly to ground. by means of 130



conductor 144. The
d| ode .

6 1, 075, 093
emtter electrode of ficient to break down the base-emtter
transi stor 142 is al so connectec
is large enough of a capacitor 146
mai ntain the transistor 142 in noncon-
representing a ducting condition. 5 positive termnal of the teIestroh

receiver ¢l.n accordance with reacti qr@,dg;&ggnnl ng prin- .70 power supply. -
Connected_across the termn- __ciples amper diode 145 starts tao conduct _'\

al's of CapaCidudotck4fiuar Phd B0 LhdRAd 3t ﬁeent 16bib doNATnd Bl enBHG dEoaf | }2
oscillation edsisteg 142 isfalse @bindiledC@! dns sie Hin the reverse direction but is large encmgﬁ

Thi s begi ns pﬂrmcammm% ¢r@1de being $ay- oﬁemnra@:n thﬁt mslﬁtegé&zr men@mlhg

portion g;%%? %wﬁ

of the retra @mm_
this transi salernf cztpad&r &f hieche hcinzmktel &y ont- ycls ohmelomﬂgnon durmg
m%: ddist beeinp cthe) £eaaniag qyple

causing it t@ecﬁ? | .
Q?etrQ&'nEF%Mmet U%glkswr

the ot her Si de ber ng con- 'to

=

nected to a termnal 147 also’

%yg&e current
hori zont al lijf & squa %{ 1%%
kA 13 1- N givelgotti ava YTRHST20 iy TR |

128. At that pdst oEh sift0S128 tdt& this trivs
vol tage 1480w ewusingsitt ©: drewo aalmiget lvgrrent ansam?hedltﬁ ths\bese of fhigdrizohte! drjvat

portion of tﬂ’é"“é]ﬁl%?i‘g %@gﬁ B}s 0 %?&t%isgg{ :sgtCteO?O

138

ol38,a9d %ﬁ@ﬁ’
126 i's reafdﬂa@f’%@nﬁaﬁes&& 343 GORBHEC
saturati on. 12&5&&&&%@@ iton 130 5 lngt}videsa tmm ﬂtoml‘lécggtsatgghbn is clear
that the vvav’el dapce and jc ts S yeave reay »g and
wi nd-" adj us$, Rijatig Fvs@ﬁbgﬁ“ﬁd’“tdhe gf‘% e A “"i?}
t he |nductﬁflc mhgngemevmm ﬂgth&BBae c1torT usrstdags \ieut fgor m

devel oped i nsebMarthmdxm cpit the . tita&&fomd BéRibi teslpsqvuledm:}lﬁs cieuit fradiffes
secondary wi %ﬁﬁ‘%@?“o‘” hecway far% f16 r °“tft¥l§§<?ft)‘faln’f“it‘§f's pad fleeiPpeesivn this
clrouit Tor Helibl shary R bk ol B%. w@wememrm ukibs of @8t types

of transi sapioSthamekatirt- @ibgspoﬁnnr&c@awform ©orth I}iereﬁxamlbeummny vt

wavef orm er &6 Whﬂelﬂ@ i | fep storgbyj s
appar ent tha 4%}% z;% q]ﬂ?ﬁ‘f‘gwﬁ'?% f"&“‘p@ g %@“‘\fﬂi‘on of;
$8t” f'or ah rern e’;ll’]lfé ile the :

wavef orm c
e wapei@rfooiifnis appliedotoche base opéVEAToWEoﬁlLMMa 1$r—ansr st or s 9By :

remai nder
he. % FMF ssi pat ed
L

148 correspo%’%flﬁ t‘r?“hlﬁf‘szl w
W@? - Tt avinQ hokitatel and
onGhtiBh 150 GinetionO6t the

in the trans

providing a mr@a gheliéc deflection means and an out-

and | onger34 atflléltmtéot'f thél' heltasra\pelﬁﬁ)ramhﬂscl E“ta lFt@dWineh dpieslopy gebstantiafly 4G0 V\E
CLAIM IS - its base. - Since-the pos;tlve-gomg sawt

shaped output current upon being
the wavet‘orm 148 is high in amplit

nendered alternately . conductive and non-

carriers in the-transistor 142 are very qmckly.
swept from the base region: takmg the tran-
.40 sistor out of saturation. . - -

The cutting off of current flow through the
horizontal output transistor 142 causes .the
magnetic-field about the horizontal deflec-
tion coils H-H to- collapse.. Therefore, the

' 45 energy stored in the-coils H-H will discharge

througli the capecitor 146 in a half-wave
oscillatory manner during the retrace por-
tion of the horizontal deflection cycle. This
‘gives rise to the large ﬂyback voltage indi-
'50 cated by:the waveform 149 in FIGURE 2.
It should benoted that the polatity of wave-~

form 149- is - opposite - 16 .that . of wave-

form 44 of FIGURE 2 because waveform
_ 149 is developed at the emitter circuit ‘while

‘55 waveform 44 is. developed at the collector of

the output transistor. - -~ -
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that the flyback -voltage 149 reaches its peak
aftef the potential applied to the base of the
transistor 142 has been sharply decreased in
- gmiplitude . - The resulting small . positive
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conductive. by shaped pulses apphed thereto,

the leadmg edge of each of said shaped .
pulses: - having -an amplitude substantially 105
greater than the cut-off voltage for said out-

put ‘transistor- and the trailing edge amphi-
tude of each of said pulses being substan-
tially smaller -than said leading edge am-
plitude, wherein . the waveform - generating 110
circuit -comprises -a blocking oscillator
transistor, .- & -blockmg oscillator,  trans-

-former oonneoﬁed in circuit with- said block-

ing oscillator fransistor and ‘having a
pl.urahty of. . windings, and . bilateral 115
condauctlve ‘impedance means a:n:anrged in
series- with one . of said windings to effect
said pulse shaping so that the. trailing edge
amplitude ‘of each of said. shaped. p ses 18
greater than-said cut-off voltage: .:~. .= . 120
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circuit according to Claim 1 ‘wherein said bi-
‘Iateral conductive impedance means mcludes

the parallel combmatlon of a res1stor and a
capacitor. : : 125
3. A transxstonzed waveform generatmg
clrcmt according to. Claim. 1 wherem said
bilateral conductive: mpedanoe means . in-

cludes an inductor. - . o
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through the capacitof7 146 in a half-wave
oscillatory manner during the retrace por-
tion of the horizontal deflection cycle. This
gives rise to the large flyback voltage indi-

50 cated by the waveform 149 in FIGURE 2.
It should be noted that the polarity of wave-
form 149 is opposite to that of wave-
form 44 of FIGURE 2 because waveform
149 is developed at the emitter circuit while

55 waveform 44 is developed at the collector of
the output transistor.

This large flyback voltage returns the
electron beam very quickly to the left-hand
portion of the screen during the short re-

60 trace interval permitted. It should be noted
that the flyback voltage 149 reaches its peak
after the potential applied to the base of the
transistor 142 has been sharply decreased in
amplitude . The resulting small positive

65 amplitude of the waveform 148 js not suf-
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circuit comprises a blocking oscillator
transistor, a blocking oscillator trans-
former connected in circuit with said block-

ing oscillator transistor and having a
plurality of windings, and bilateral 115
conductive impedance means arranged in
series with one of said windings to effect
said pulse shaping so that the trailing edge
amplitude of each of said shaped pulses is
greater than said cut-off voltage.

2. A transistorized waveform generating
circuit according to Claim 1 wherein said bi-
lateral conductive impedance means includes
the parallel combination of a resistor and a
capacitor.

3. A transistorized waveform generating
circuit according to Claim 1 wherein said
bilateral conductive impedance means in-
cludes an inductor,
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