
4                                       1,075,093     from  FIGURE 2 that
the flyback pulse,  electrode of the transistor 51 and the nega-    which
is the large negative pulse of the  tive terminal 31' of the source of
direct    waveform 44, does not occur until after the  current operating
potential  is a second    lower potential of the waveform  43 is  winding
59 of the transformer 50. Coupled  5 reached. As pointed out above, this
pulse  to this winding is the output winding 61 70     corresponds to the
half wave oscillatory of the transformer 50 having one of its     discharge
through capacitor 39.         ends connected to ground potential by
Accordingly, the possibility of base means of a parallel combination 62 of
a     emitter diode breakdown is kept to a mini-  resistor and capacitor.
The other end of  10 mum by having the high amplitude neces- winding 61 is
connected to the base elec- 75     sary for rapid turn off of the
transistor 38  trode of an output transistor 52 by means     confined to a
small portion of the pulse  of an inductor 63.     applied to the base of
the transistor 38. The    The emitter electrode of the transistor     large
flyback pulse does not appear until 52 is connected to ground by the
parallel  15 after the leading edge of the waveform 43. combination 83 of a
resistor and capacitor. 80     Therefore, the possibility of the
channelling  Its collector electrode is connected by     of a large amount
of collector-emitter cur-  means of a conductor 64 to one end of the
rent is reduced to a minimum. It can be  horizontal yoke made up of coils
84 and     seen that, by utilizing the principles of the  86. Connected in
series with the horizontal  20 present invention, a large amount of power
yoke and the negative terminal 35' of a 85     dissipation  in  the output
transistor is  source of direct current is a winding 87.     avoided. This
is particularly  applicable  Connected across the yoke coils 84-86 and
when the output transistor has a relatively  winding 87 is a charging
capacitor 39'. Ad-     low reverse breakdown voltage.          jacent to
the winding 87 is a pick up wind- 25  In the second embodiment of the
present ing 88 that is connected between ground 90     invention
illustrated in FIGURE 3 only  potential and the phase detector 30.  A
that portion of the circuit connected to the  resistor 89 is connected
across the wind-     synchronizing signal separator 18 is illus-  ing 88.
trated. The circuit may otherwise be the    As indicated above, in the
illustrated em- 30 same as that shown in FIGURE l. Also, bodiment sawtooth
current through the yoke 95     in order to simplify the illustrated
circuitry, windings is used as a phase reference and     it was assumed in
the description of  is applied to the phase detector 30 by means     FIGURE
1 that the blocking oscillator was  of the winding 88. The phase detector
also     triggered directly by pulses derived from  has the synchronizing
signals applied there- 35 the sync separator 18. In actual practice the  to
from the sync separator 18. Therefore, 100     blocking oscillator may be
triggered by sig-  the superposition of the signals applied to     nals
derived from a phase detector and in-  the phase detector  30 appear as
shown by     tegrating circuit. The phase detector relates  the waveform
adjacent to the box 30 as the 



the current flowing through the horizontal sawtooth current wave 91 and the
sync pulse 40 deflecting coils to the synchronizing signal 92 shown in
dotted lines. The phase detec-  105     to be sure that the output of the
blocking  tor 30 and integrating circuit 40 are circuits     oscillator is
properly phased           which are known in the art and operate to
In FIGURE 3 is shown the phase de- provide pulses for properly
synchronizing     tector 30 connected to the input of an in- the operation
of the blocking oscillator  45 tegrating circuit 40. The output from the
transistor 51.                            110     integrating circuit 40 is
connected by means   In operation, the blocking oscillator trans-     of a
conductor 22' to a winding 53 of a  istor 51 produces rectangular output
pulses     transformer 50. The winding 53 is connected  in the output
windings 61 of the transformer     in series with the base of the blocking
50 at a repetition  rate determined by the  50 oscillator transistor 51.
Operating bias for output of the integrating circuit 40 applied 115     the
base electrode of the transistor 51 is  on input  conductor 22'.  Such
blocking     provided by the resistor 81 and direct oscillator output pulse
is represented by     current potential source 82 which are con- the
waveform 67 of FIGURE 4. To illu-     nected to the conductor 22'.
strate the advantageous effect of the induc-  55  The emitter electrode of
the transistor 51  tor 63 the solid line waveforms in FIGURE 120     is
connected to ground by means of the  4 represent the various currents and
voltages     parallel combination of a resistor 54, capa-  of the
transistor 52 without the inductor 63     citor 56 and the series
combination of a  being connected in the circuit. The dotted     capacitor
57 and an inductor 58.  This  line waveforms of FIGURE 4 illustrate the  60
parallel combination determines the self- respective currents, and voltages
with the 125     oscillation frequency of the blocking oscil- inductor
connected as shown.     lator. The actual repetition rate is deter-
Accordingly, when the leading edge of the     mined by the repetition rate
of the synchro- square wave 67 is applied at time t[err] with-     nizing
signals 24 (FIGURE 2).           out the inductor present, the base current
65  Connected in series between the collector flow is represented by the
waveform  68. 130
1,075,093      Since the transistor 52 is operating in satu- the turn on
transition. The faster the tran-     rated condition just prior to the
application  sistor 51 is turned on the lower will be the          of the
pulse 67, it continues to act as a  dissipation therein. If the transistor
51 is          closed switch for the time interval t[err] to t[err].
heavily loaded, the turn on time is increased       5 During this time
interval, excess stored car- by a substantial amount. The presence of 70
riers are removed from the transistor 52. the inductor 63 momentarily
de-couples         Accordingly, the collector current repre- loading on
transistor 51 due to transistor 52         sented by the waveform  69
continues to in- and gives a much faster oscillator rise time. 



crease as before.                             Referring now to FIGURE 5 it
will be      10  The flyback pulse does not start to de- demonstrated that
the invention may be used 75         velop until the collector current 69
starts in other portions of the horizontal deflection         to cut off.
However, once cut-off begins it circuit.  In FIGURE  5, instead of the
must be completed as quickly as possible  blocking oscillator operating
directly with         as pointed out hereinabove. The cut-off the
horizontal output transistor, a horizon-      15 time is approximately
inversely proportional tal drive transistor is arranged between the 80
to the reverse voltage applied to the base  horizontal output transistor
and a block 121         of the transistor 52 during this time inter-
representing a source of pulses at horizontal         val. It can be seen
that the base voltage  frequency. This block 121 produces sub-
represented by the dotted line 71, with in- stantially square wave signals
in synchron-      20 ductor 63 connected as shown, is substan-  ism with
the horizontal synchronizing sig- 85         tially increased as compared
to waveform  nals supplied from the synchronizing signal         67 during
the time interval t[err] to t[err] which  separator 18. The block 121
includes, for         is the critical cut-off time interval.  example, a
multivibrator, a blocking oscil-           The additional voltage on the
base elect- lator or other known square wave generator 25 rode of the
transistor 52 is produced by the  devices. The output signals from the
block 90         superposition of the voltage due to the  121 are applied
to the primary winding 122  square wave 67 and the voltage developed  of a
transformer 123.         across the inductor 63. Such developed vol-   The
transformer 123 has a secondary         tage is represented in FIGURE 4 by
the  winding 124 in which is developed the      30 waveform 72.
square wave signal designated by the numer- 95           It is clear from a
comparison of the solid  al 126 in FIGURE 6. As pointed out above,
and dotted lines of FIGURE 4 that the addi-  the negative-going portions of
the square         tion of the inductor 63 achieves much faster wave pulses
of waveform 126 are synchron-         cut-off time for the transistor 52.
Also, this  ized with the horizontal synchronizing sig-      35 increased
reverse base voltage is no longer  nals.
100         present when the flyback pulse illustrated in   From the
secondary winding 124 the square         FIGURE 4 by waveform 70 is
produced. wave pulses are applied through resistor 127         The flyback
pulse 70 is developed primarily  to the base electrode of the horizontal
drive         between the time interval t[err] and t[err]. The pos-
transistor 128 (shown as a PNP type). The      40 sibility of reverse
base-emitter breakdown  collector electrode of transistor 128 is con- 105
and the above mentioned channelling of col- nected directly to ground by
means of a con-         lector emitter current is thereby substantially
ductor 129. The emitter electrode of the         eliminated.
transistor 128 is connected to one end of the           In the automatic
phase controlled system  secondary winding 124 by means of a con-      45
shown in FIGURE 3, the phase reference is  ductor 131 and to one end of
primary wind- 110         taken from the yoke sawtooth current 91. ing 132
of a second transformer 133. The         Therefore, if any delay in the
flyback opera- other end of primary winding 132 is connec-         tion is
added by the introduction of the in- ted by means of a parallel combination
134         ductor 63 in the base circuit of the transis- to terminal 136
representing the positive ter-      50 tor 52, such delay will be
compensated for minal of the power supply for the television 115         by
a shifting in phase of the output of the  receiver. The parallel
combination 134 in         blocking oscillator. Therefore, its output
cludes a resistor 137 in parallel with a cap- 



pulses may actually precede the incoming  acitor 138.         horizontal
synchronizing pulses. Such phase   The transformer 133 has a secondary
55 relationship is shown in FIGURE 4 by the  winding 139 having one end
connected by 120         waveform 80. it can be seen that the syn- means of
a resistor 141 to the base electrode         chronizing pulse in the
waveform 80 may  of the horizontal output transistor 142         thus 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  In the embodiment 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 is
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  connected directly to ground  by means of 130
6                                         1,075,093      conductor  144.
The emitter electrode of  ficient to break down the base-emitter diode
transistor 142 is also  connected to one side  in the reverse direction but
is -large enough     of a capacitor 146, the other side being con-  to
maintain the transistor 142 in noncon-     nected to a terminal 147  also
rep esenting a  ducting condition.  5 positive terminal of the television
receiver   In accordance with reaction scaning print 70     power supply.
Connected across the termin-  ciples, damper diode 145 starts to conduct
als of capacitor 146  are the horizontal de after one-half cycle of the
oscillation during     flection coils H-H
retrace.  This begins the scanning cycle       In operation, the
negative-going portion  anew. 10 of the square waveform 126 applied to the
At the end of the retrace interval the nega- 75     base of the transistor
128 turns this transistor  tive portion of the waveform 126 is no long-
on, causing it  to  draw  a  large current  er applied to the base of the
horizontal drive     through the capacitor  138 and the primary  transistor
128. At that time the positive     winding 132 of the transformer 133. How-
voltage 148 returns to zero and the transis- 15 ever, when the flat portion
of the square wave tor 142 is again forward biased to initiate 80     126
is reached the capacitor 132 provides a  conduction towards  collector
saturation.     substantially infinite impedance and current   It is clear
that the wave shape 148 may be     is drawn through the resistor  137 and
wind-  adjusted by properly choosing the values of     ing 132.
the  inductance of the primary winding 132, 20   The resulting wave form
developed in the  the capacitor 138 and the resistor 137 so that 85
secondary winding 139 of the   transformer  flexibility is provided in this
circuit for differ-     133 is indicated by the waveform  148 of  ent types
of transistors and television receiv- 



FIGURE 6. It can be seen that waveform  ers.     148 has a sharp positive
peak corresponding    It is apparent that the utilization of the 25 to the
negative-going portion of waveform  circuits set forth herein will
substantially 90     126 while the remainder of  the  waveform  improve the
operation of the transistors by     148 corresponding to the flat portion
of the  reducing the power dissipated in the transis-     waveform  126 is
substantially smaller in  tors and providing a more efficient operation
amplitude.                                   and longer life. 30   The
waveform 148 is applied to the base    WHAT WE CLAIM  IS: -
95     of the transistor 142. The sharp positive    1. A  transistorized
waveform generator     spike of the  waveform 148 'turns  transistor
circuit for use in a television receiver hori-     142 off. The speed with
which the transistor  zontal deflection circuit  having horizontal     142
ceases conduction is a function of the  electromagnetic deflection means
and an out- 35 amplitude of the voltage pulse applied to  put transistor
which develops substantially 100    its base.   Since the positive-going
portion of sawtooth shaped output current upon being    the waveform 148 is
high in amplitude the  rendered alternately  conductive and non-
carriers in the-transistor 142 are very quickly  conductive by  shaped
pulses applied thereto,    swept from the base region taking the tran-  the
leading edge of each of said shaped 40 sistor out  of saturation.
pulses having an amplitude substantially 105       The cutting off of
current flow through the  greater than the cut-off voltage for said out-
horizontal output transistor 142 causes the  put transistor and the
trailing edge ampli-     magnetic  field about the horizontal deflec-  tude
of each of said pulses being substan-     ton coils H-H to collapse.
Therefore, the  tially. smaller than said leading edge am- 45 energy
storedin the-coils H-H willdischarge  plitude, wherein the waveform
generating 110     through the capacitor 146 in a half-wave  circuit
comprises a  blocking  oscillator     oscillatory manner during the retrace
por- transistor, a  blocking  oscillator  trans-     tion of the horizontal
deflection cycle. This  former connected in circuit with said block-
gives rise to the  large flyback voltage indi-  ing  oscillator transistor
and  having  a 50 cated by the waveform 149 in FIGURE 2. plurality  of
windings   and   bilateral 115     It should be noted that  the polarity of
wave- conductive impedance  means arranged in     form  149 is opposite to
that of wave-  series with one of said windings to effect     form 44 of
FIGURE 2 because waveform  said pulse shaping so that the trailing edge
149 is developed at the emitter circuit while  amplitude of each of said
shaped pulses is 55 waveform 44 is  developed at the collector of  greater
than  said cut-off voltage.       12 0    the output transistor. -
2. A -transistorized waveform  generating       This large  flyback voltage
returns the  circuit according to Claim 1 wherein said bi-    electron beam
very quickly to the left-hand  lateral conductive impedance means includes
portion  of the screen during the short  re  the parallel combination of a
resistor and a 60 trace interval permitted . It should be noted  capacitor.
125    that the  flyback  voltage 149 reaches its peak    3. A
transistorized waveform   generating    after the potential applied to the
base of the  circuit according to Claim 1 wherei n said    transistor 142
has been sharply decreased in  bilateral conductive impedance means  in-
amplitude . The resulting  small positive  cludes an inductor. 65 amplitude
of the waveform 148 is not  suf-    4.  A transistorized waveform
generator 130  



6                                         1,075,093     conductor  144. The
emitter electrode of  ficient to break down the base-emitter diode
transistor 142 is also connected to one side  in the reverse direction but
is large enough    of a capacitor 146, the other side being con-  to
maintain the transistor 142 in noncon-    nected to a terminal 147 also
representing a  ducting condition.  5 positive terminal of the television
receiver   In accordance with reaction scanning prin- 70    power supply.
Connected across the termin-  ciples, damper diode 145 starts to conduct
als of capacitor 146 are the horizontal de-  after one-half cycle of the
oscillation during    flection coils H-H                          retrace.
This begins the scanning cycle      In operation, the negative-going
portion  anew. 10 of the square waveform 126 applied to the    At the end
of the retrace interval the nega- 75    base of the transistor 128 turns
this transistor  tive portion of the waveform 126 is no long-    on,
causing it to draw  a  large current  er applied to the base of the
horizontal drive    through the capacitor 138 and the primary  transistor
128. At that time the positive    winding 132 of the transformer 133. How-
voltage  148 returns to zero and the transis- 15 ever, when the flat
portion of the square wave  tor 142 is again forward biased to initiate 80
126 is reached the capacitor 132 provides a  conduction towards collector
saturation.    substantially infinite impedance and current   It is clear
that the wave shape 148 may be    is drawn through the resistor 137 and
wind-  adjusted by properly choosing the values of    ing 132.
the inductance of the primary winding 132, 20   The resulting wave form
developed in the  the capacitor 138 and the resistor 137 so that 85
secondary winding 139 of the transformer  flexibility is provided in this
circuit for differ-    133 is indicated by the waveform  148 of  ent types
of transistors and television receiv-    FIGURE 6. It can be seen that
waveform  ers.    148 has a sharp positive peak corresponding   It is
apparent that the utilization of the 25 to the negative-going portion of
waveform  circuits set forth herein will substantially 90    126 while the
remainder of the waveform  improve the operation of the transistors by
148 corresponding to the flat portion of the  reducing the power dissipated
in the transis-    waveform  126 is substantially smaller in  tors and
providing a more efficient operation    amplitude.
and longer life. 30   The waveform 148 is applied to the base    WHAT WE
CLAIM  IS:-                        95 



of the transistor 142. The sharp positive    1. A  transistorized waveform
generator    spike of the waveform 148 turns transistor  circuit for use in
a television receiver hori-    142 off. The speed with which the transistor
zontal deflection circuit having horizontal    142 ceases conduction is a
function of the  electromagnetic deflection means and an out- 35 amplitude
of the voltage pulse applied to  put transistor which develops
substantially 100    its base. Since the positive-going portion of
sawtooth shaped output current upon being    the waveform 148 is high in
amplitude the  rendered alternately conductive and non-    carriers in the
transistor 142 are very quickly  conductive by shaped pulses applied
thereto,    swept from the base region taking the tran-  the leading edge
of each of said shaped 40 sistor out of saturation.
pulses having an amplitude substantially 105      The cutting off of
current flow through the  greater than the cut-off voltage for said out-
horizontal output transistor 142 causes the  put transistor and the
trailing edge ampli-    magnetic field about the horizontal deflec-  tude
of each of said pulses being substan-    tion coils H-H to collapse.
Therefore, the  tially smaller than said leading edge am- 45 energy stored
in the coils H-H will discharge  plitude, wherein the waveform generating
110    through the capacitor 146 in a half-wave  circuit comprises  a
blocking  oscillator    oscillatory manner during the retrace por-
transistor, a  blocking  oscillator  trans-    tion of the horizontal
deflection cycle. This  former connected in circuit with said block-
gives rise to the large flyback voltage indi-  ing  oscillator  transistor
and  having  a 50 cated by the waveform  149 in FIGURE 2. plurality  of
windings,  and   bilateral 115    It should be noted that the polarity of
wave-  conductive impedance means arranged in    form  149 is opposite to
that of wave,  series with one of said windings to effect    form 44 of
FIGURE 2 because waveform  said pulse shaping so that the trailing edge
149 is developed at the emitter circuit while  amplitude of each of said
shaped pulses is 55 waveform 44 is developed at the collector of  greater
than said cut-off voltage.   120    the output transistor.
2. A transistorized waveform  generating      This large flyback voltage
returns the  circuit according to Claim 1 wherein said bi-    electron beam
very quickly to the left-hand  lateral conductive impedance means includes
portion  of the screen during the short re-  the parallel combination of a
resistor and a 60 trace interval permitted. It should be noted  capacitor.
125    that the flyback voltage 149 reaches its peak  3. A transistorized
waveform  generating    after the potential applied to the base of the
circuit according to Claim  1 wherein said    transistor 142 has been
sharply decreased in  bilateral conductive impedance means in-    amplitude
. The resulting small positive  cludes an inductor. 65 amplitude of the
waveform 148 is not suf-    4.  A transistorized waveform  generator 130
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circuit for use in a television receiver hori-  sistor, said operating
potential being such zontal deflection circuit having horizontal that said
driver transistor produces pulses      electromagnetic deflection means and
an out-  having shaping at the secondary winding of      put transistor
which develops substantially said transformer.    5 sawtooth shaped output
current upon being    5. A transistorized waveform generating 35
rendered alternatively conductive and non-  circuit according to Claim 4
wherein said      conductive by shaped pulses applied thereto, source of
operating potential normally main-      the leading edge of each of said
shaped  tains said driver transistor in non-conductive      pulses having
an amplitude substantially  condition and said shaped pulses are pro-    10
greater than the cut-off voltage for said out-  duced in said secondary
winding of said 40      put transistor and the trailing edge ampli-
transformer each time said driver transistor      tude of each of said
pulses being substantial-  changes from its non-conducting to its con-
ly smaller than said leading edge amplitude, ducting condition.
wherein the waveform  generating circuit   6. A transistorized waveform
generating   15 comprises a source of pulses at horizontal circuit
substantially  as hereinbefore de- 45      frequency, a driver transistor
having base  scribed with reference to and as shown in      emitter and
collector electrodes is connected  FIGURE 1 of the accompanying drawings.
between said source of pulses and said out-  7. A  transistorized waveform
generating      put transistor, said driver transistor being  circuit
substantially as hereinbefore de-   20 connected to be rendered alternately
conduc-  scribed with reference to and as shown in 55      tive and
non-conductive, a transformer hav-  FIGURE 3.      ing a primary winding is
connected in circuit   8. A transistorized waveform generating      with
the collector-emitter circuit of said  circuit substantially  as
hereinbefore de-      driver transistor and has a secondary wind-  scribed
with reference to and as shown in   25 ing connected to said output
transistor, a  FIGURE 5.                                 60      parallel
combination of a resistor and capa-      A. M. & WM. CLARK,      citor is
connected in circuit with said pri-      Chartered Patent Agents,      mary
winding, and a source of operating                5, Stone Buildings,
potential is connected in circuit with said              Lincoln's Inn,
30 collector-emitter circuit of said driver tran-        London, W.C2.
Berwick-upon-Tweed; Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd. - 1967   Published at the Patent Office, 25
Southampton Buildings, London, W.C.2 from  which copies may
be obtained.    


