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Colour Burst Amplifier for Colour Television Receiver.         We, RCA
CORPORATION (formerly Radio  an improved burst amplifier or burst separa-
Corporation of America), a Corporation  tor circuit for color television
receivers.    45     organised under the laws of the State of    According
to the principles of the present     Delaware, United States of America, of
30  invention there is provided in a color tele-  5 Rockefeller Plaza, City
and State of New  vision receiver of the type including hori-     York,
United States of America, do hereby  zontal deflection circuitry responsive
to a     declare the invention, for which we pray that  received television
signal to produce voltage 50     a patent may be granted to us, and the
pulses in synchronism  with received hori-     method by which it is to be
performed, to  zontal synchronizing pulses and in time co- 10  be
particularly described in and  by  the  incidence with received color
reference burst     following statement: -                      signals,
and a low voltage power supply pro-       This invention relates to gating
circuits  viding a direct operating voltage, the com- 55     and in
particular, to burst amplifier and burst  bination comprising: a vacuum
tube includ-     separator circuits for use in color television  ing at
least an anode, cathode, and control 15  receivers.
electrode; a signal input circuit coupled to       The color television
standards used in the  receive television signals including said color
United States for commercial broadcasting  reference burst signals coupled
between said  60     provides for the transmission of a composite  control
electrode and said cathode, said     television signal including a color
subcarrier  signal input circuit including means to main- 20  wave and a
color reference frequency burst  tain said vacuum tube normally cut-off; an
comprising eight to ten cycles of 3.579 mega-  output circuit coupled
between said anode      hertz  wave on  the  horizontal blanking  and said
low voltage power supply so that 65      pedestals immediately following
the hori-  said direct operating voltage  is  applied      zontal
synchronizing pulses. At the receiver  through said output circuit to said
anode; 25  the burst is separated from the composite  means for applying
voltage pulses from said     color television signal, and is used to syn-
horizontal deflection circuitry between said     chronize a color
oscillator to derive a wave  cathode  and  another electrode  of said  70
for use in demodulating the transmitted color  vacuum tube other than said
anode to key     subcarrier wave.  Standards proposed for  said tube into
conduction during the in- 30  other countries have similar provision for
terval of said voltage pulses; and means     color synchronization.
for applying said voltage pulses to said       Where weight and cost are
important fac-  output circuit to enhance the anode voltage 75     tors in
the design of color television re-  during the interval of said voltage
pulses.     ceivers, it has been found desirable to use   In the
accompanying drawings: 35  a transformerless and hence a relatively low
Figure 1 is a schematic circuit diagram of     voltage power supply.  The
operation of  a burst amplifier embodying the invention;     burst
amplifier or separator circuits in such  and
80     low  voltage supply receivers may be ad-    Figure 2 is a schematic
circuit diagram     versely affected when insufficient burst volt-
illustrating a modification  of the  circuit 40  age is provided to
establish adequate phase  shown in Figure 1.     lock of the color
oscillator when the received    Referring to the drawings, and more par-
color television signal is relatively weak.    ticularly to Figure 1, a
source of chromin- 85 



An object of this invention is to provide  ance signal which contains the
color burst is          [Price 5s. Od.]       2
1,183,719                                          2      supplied to the
control electrode of a burst down turns ratio of the transformer 26, a
separator tube 2 by means of input terminal  small valued neutralization
capacitor 5 will     1 and a pair of series connected capacitors  provide
cancellation of the broadband of     4 and 6. A series circuit including an
in-  burst signal components  passed  by  the  5  ductor 8, a damping
resistor 10 and a signal crystal 41 holder capacitor.   The small
bypass capacitor 12 is connected from the  valued capacitor 5 does not
appreciably load     junction of the capacitors 4 and 6 to ground.  the
resonant circuit including the crystal 41.     The capacitor 4 and the
inductor 8 provide a   High peak power is required to provide     resonant
bandpass circuit tuned to the burst  sufficient energy in eight to ten
cycles of 3.58 10  frequency.                                  megahertz to
produce an energy storage in  75       A positive-going keying pulse which
is in  the crystal 41 comparable with that which it     time coincidence
with the color burst is de-  is also receiving continuously  from  the
rived from a horizontal deflection circuit 14. oscillator tube 43.  Most of
this power is     The keying pulse is developed across a pair  distributed
among the frequency sidebands 15  of resistors 16 and 18 and applied to the
representing burst. Only a fractional part of 80     control grid of the
burst separator tube 2.  the burst power is at the color reference     The
resistors 16 and 18 attenuate the keying  frequency and is useful to excite
the crystal     pulse to a suitable amplitude for causing  41 in its very
narrow resonance bandwidth.     the burst separator tube to conduct without
It is the useful color reference carrier com- 20  drawing substantial grid
current to minimize  ponent at 3.58 megahertz which must be 85     loading
of the tuned input circuit. Current comparable with the power the
oscillator 43     flowing through the burst separator tube 2  supplies to
the crystal.  Large peak burst     causes a voltage to be developed across
a  power is therefore required from the burst     cathode resistor 20 and
capacitor 22 which  amplifier to supply this color reference com- 25
maintains the separator tube nonconductive  ponent to injection-lock the
oscillator.    90     except during the period of the keying pulse.  In
general, an amplifier's peak power out-       The anode of the burst
separator tube 2  put is directly dependent on tube size and     is
connected through the primary winding 24  anode supply voltage which in
typical color     of a broadband transformer 26, and a pair  television
receivers has been of the order of 30  of resistors 28 and 30 to a source
of rela-  400 volts.  The usual procedure to obtain  95     tively low
operating potential +B, which  high power with a low voltage supply is to
may, for example, be developed by a trans-  provide the appropriate
impedance match     formerless power supply, not shown.  The  between the
selected tube and the load.     resistors 28 and 30 are bypassed for signal
Color burst amplifiers for driving crystal 35  frequencies by a capacitor
32. A capacitor  controlled  injection locked  oscillators do 100     34 is
coupled from the junction of the re-  not have this freedom of design
because a     sistors 28 and 30 to the horizontal deflection  high ratio
step down transformer is required.     circuit 14 to cause the
positive-going volt-  If the step down ratio is reduced, a larger     age
pulses derived from  the circuit 14 to  valued  neutralizing capacitor is
required 40  be superimposed on the direct operating  which would
undesirably load the resonant 105     voltage for the anode of the burst
separator  circuit including the crystal. Therefore, high     tube 2.
burst power output is provided with low       Transformer 26 includes a
secondary wind-  supply voltage by suitably increasing the     ing 38,
having a step down ratio with respect anode voltage during the burst
interval. This 45  to the primary winding.  The transformer  is
accomplished by adding a horizontal fly- 110     secondary 38 which is
loaded by a resistor  back pulse to the available supply such     40
provides a broadband low  impedance  that the voltage at the anode is
increased     source of color burst signals which is coupled  during the
burst interval.     to the crystal 41 by means of capacitor 42.   In the
embodiment shown in Figure 1, 50  The crystal 41 resonates with the input
the positive horizontal flyback pulse supplied 115     capacity of the
oscillator tube 43 and the  by the deflection circuit 14 is coupled by
shunt trimmer capacitor 44 at the color burst  capacitor 34 to resistor 30
so that the pulse     frequency of 3,579,545 cycles per second (in  is
added to the normal supply. Resistor 28     acocrdance with United States
standards).  in combination with capacitor 32 provides 



55    It is desired that only the color reference  isolation of the
horizontal deflection fly- 120     frequency be passed by the crystal 41 to
the  back pulse harmonic components from the     grid of the oscillator
tube 43. However, be-  color burst transformer 26 yet permits the     cause
of the crystal 41 holder capacity, a  positive flyback pulse and supply
potential     wide band of frequencies representing color  to be coupled to
the anode of tube 2. In this 60  burst are passed.  The undesirable feed-
way the plate supply voltage is increased 125     through is cancelled by a
neutralization cir-  during the burst interval for increased peak     cuit
including the capacitor 5. The burst volt-  burst output comparable to that
achieved     age developed across the secondary 38 is out with higher
supply voltages.     of phase with the input burst voltage to the   As
shown in Figure 1 the horizontal fly- 65  transformer primary 24. Because
of the step  back pulse is used for the dual purpose of 130
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3                       keying on, the burst amplifier to permit the diode
increases anode and screen voltages                      amplification of
burst and pulsing the anode  during the burst interval and prevents ringing
circuit to increase the available burst power feedthrough to the crystal
oscillator.                 output. The single source of horizontal fly-
back pulses 14 is coupled to the anode    WHAT WE CLAIM IS:-
circuit through capacitor 34 to increase the    1. In a color television
receiver of the  70                      anode voltage, and to the control
grid circuit type including horizontal deflection circuitry
through resistors 16 and 18 to key the am-  responsive to a received
television signal to                      plifier into conduction. As an
alternative, produce voltage pulses in synchronism with                  10
the burst amplifier could be keyed into con-  received horizontal
synchronizing pulses and                      duction by applying
positive-going voltage  in time coincidence with received color refer- 75
pulses to the screen electrode rather than the  ence burst signals, and a
low voltage power                      control grid of the amplifier tube
2.     supply providing a direct operating voltage,
An  alternate  arrangement  shown  in  the combination comprising: a vacuum
tube                  15  Figure 2 includes an amplifier tube 2 which
including at least an anode, cathode, and                      is keyed
into conduction by a keying pulse  control electrode; a signal input
circuit 80                      applied to the control grid and has a pulse
coupled to receive television signals includ-                      applied
to both the anode and screen elec-  ing said color reference burst signals
coupled                      trode to increase burst power output. The
between said control electrode and said                  20  horizontal
flyback pulse supplied by the  cathode, said signal input circuit including
deflection circuit 14 is coupled by capacitor  means to maintain said
vacuum tube norm- 85                      34 and resistor 28 to the
junction between  ally cut-off; an output circuit coupled be-   a diode 36
and the color burst transformer  tween said anode and said low voltage
power 26. The diode decouples the normal power  supply so that said direct
operating voltage 25  supply  +B  when the horizontal flyback  is applied
through said output circuit to                      pulse  increases  the
anode  voltage  of  said anode; means for applying voltage  90
the tube 2.                                 pulses  from   said  horizontal
deflection                         During the scan period, the diode 36
con-  circuitry between said cathode and another                      ducts
connecting the burst transformer 26 to  electrode of said vacuum  tube
other than                  30  the low voltage supply. The conduction of
said anode to key said tube into conduc-        the diode at this time
supplies recharging  tion during the interval of said  voltage 95
current to the capacitor 34 to replace the  pulses; and means for applying
said voltage                       charge lost due to tube conduction
during  pulses to said output circuit to enhance the
the burst interval. The application of the  anode voltage during the
interval of said                  35  pulse to the screen electrode as well
as the  voltage pulses.                       anode electrode increases
stage gain as well  2. A color reference frequency burst am- 100
as peak power output. Since the tube is cut-  plifier circuit as claimed in
Claim  1, com-                       off during scan intervals, the average
screen  prising a first resistor connected between said
dissipation is low and is easily maintained  output circuit and said source
of direct                  40  within ratings,
operating voltage and wherein said means for                         A
further advantage of the circuit shown  applying said voltage pulses to
said output 105                      in Figure 2 is in the waveform shaping
pro-  circuit is coupled to the junction of said                      vided
by the diode 36. The waveform, as  output circuit and said first resistor.
derived from the horizontal deflection circuit   3. A color reference
frequency burst am-                  45  14, includes a pulse portion, and
in addition,  plifier circuit as claimed in Claim  1, com- 



may include ringing components during the  prising first and second
resistors connected 110                      scan interval.  This ringing,
which repre-  between said output circuit and said source
sents large harmonic components of the hori-  of direct operating voltage,
and wherein said                      zontal sweep frequency may be coupled
to  means for applying said voltage pulses to                  50  the
crystal oscillator 43 by means of the burst said output circuit is coupled
to the junction                      transformer 26 and associated
circuitry and  of said first and second resistors.    115
may cause incidental phase and amplitude    4. A  color reference frequency
burst                      modulation of the crystal oscillator output
amplifier circuit as claimed in Claim 2, in                      wave.
which said means for applying said voltage       55    The conducting diode
36 severely attenu-  pulses to said input circuit includes second
ates the ringing during the scan interval and  and third resistors across
which said voltage 120                       thereby prevents the undesired
phase or pulses are applied, and wherein said con-
amplitude modulation of the crystal oscilla-  trol electrode is coupled to
the junction of                       tor output signal. The action of the
diode as said second and third resistors.                  60  a rectifier
charges capacitor 34 to +B and    5. A  color reference frequency burst
causes the horizontal flyback pulse to be  amplifier circuit as claimed in
Claim 1, in 125                       added to the low  voltage +B  stored
on  which said vacuum  tube also  includes a
capacitor 34 so that the anode and screen  screen electrode and including
means for ap-                       voltages are increased by almost the
peak-  plying said voltage pulses to said screen elec-                  65
to-peak voltage of the pulse. In this way  trode.       3
1,183,719                                          3      keying on the
burst amplifier to permit the diode increases anode and screen voltages
amplification of burst and pulsing the anode  during the burst interval and
prevents ringing     circuit to increase the available burst power
feedthrough to the crystal oscillator.     output. The single source of
horizontal fly-     back pulses 14 is coupled to the anode    WHAT WE CLAIM
IS: -     circuit through capacitor 34 to increase the    1. In a color
television receiver of the  70     anode voltage, and to the control grid
circuit  type including horizontal deflection circuitry     through
resistors 16 and 18 to key the am-  responsive to a received television
signal to     plifier into conduction. As an alternative, produce voltage
pulses in synchronism with 10  the burst amplifier could be keyed into con-
received horizontal synchronizing pulses and     duction by applying
positive-going voltage  in time coincidence with received color refer- 75
pulses to the screen electrode rather than the  ence burst signals, and a
low voltage power     control grid of the amplifier tube 2.       supply
providing a direct operating voltage,       An  alternate  arrangement
shown  in  the combination comprising: a vacuum tube 15  Figure 2 includes
an amplifier tube 2 which  including at least an anode, cathode, and     is
keyed into conduction by a keying pulse  control electrode; a signal input
circuit 80     applied to the control grid and has a pulse  coupled to
receive television signals includ-     applied to both the anode and screen
elec-  ing said color reference burst signals coupled     trode to increase
burst power output. The  between said control electrode and said 20
horizontal flyback pulse supplied by the  cathode, said signal input
circuit including     deflection circuit 14 is coupled by capacitor  means
to maintain said vacuum tube norm- 85     34 and resistor 28 to the
junction between  ally cut-off; an output circuit coupled be-     a diode
36 and the color burst transformer  tween said anode and said low voltage
power     26. The diode decouples the normal power  supply so that said
direct operating voltage 25  supply  +B  when the horizontal flyback  is
applied through said output circuit to     pulse  increases  the  anode
voltage  of  said anode; means for applying voltage  90     the tube 2.
pulses  from   said  horizontal  deflection       During the scan period,
the diode 36 con-  circuitry between said cathode and another     ducts
connecting the burst transformer 26 to  electrode of said vacuum  tube
other than 30  the low voltage supply. The conduction of  said anode to key
said tube into conduc-     the diode at this time supplies recharging  tion
during the interval of said  voltage 95     current to the capacitor 34 to
replace the  pulses; and means for applying said voltage     charge lost
due to tube conduction during  pulses to said output circuit to enhance the
the burst interval. The application of the  anode voltage during the
interval of said 35  pulse to the screen electrode as well as the  voltage
pulses.     anode electrode increases stage gain as well  2. A color
reference frequency burst am- 100 



as peak power output. Since the tube is cut-  plifier circuit as claimed in
Claim  1, com-     off during scan intervals, the average screen  prising a
first resistor connected between said     dissipation is low and is easily
maintained  output circuit and said source of direct 40  within ratings.
operating voltage and wherein said means for       A further advantage of
the circuit shown  applying said voltage pulses to said output 105     in
Figure 2 is in the waveform shaping pro-  circuit is coupled to the
junction of said     vided by the diode 36. The waveform, as  output
circuit and said first resistor.     derived from the horizontal deflection
circuit   3. A color reference frequency burst am- 45  14, includes a pulse
portion, and in addition,  plifier circuit as claimed in Claim  1, com-
may include ringing components during the  prising first and second
resistors connected 110     scan interval.  This ringing, which repre-
between said output circuit and said source     sents large harmonic
components of the hori-  of direct operating voltage, and wherein said
zontal sweep frequency may be coupled to  means for applying said voltage
pulses to 50  the crystal oscillator 43 by means of the burst  said output
circuit is coupled to the junction     transformer 26 and associated
circuitry and  of said first and second resistors.     115     may cause
incidental phase and amplitude    4. A  color reference frequency  burst
modulation of the crystal oscillator output amplifier circuit as claimed in
Claim 2, in     wave.                                       which said
means for applying said voltage 55    The conducting diode 36 severely
attenu-  pulses to said input circuit includes second     ates the ringing
during the scan interval and  and third resistors across which said voltage
120     thereby prevents the undesired phase or  pulses are applied, and
wherein said con-     amplitude modulation of the crystal oscilla-  trol
electrode is coupled to the junction of     tor output signal. The action
of the diode as  said second and third resistors. 60  a rectifier charges
capacitor 34 to +B and    5. A  color reference frequency  burst     causes
the horizontal flyback pulse to be  amplifier circuit as claimed in Claim
1, in 125     added to the low voltage + B stored on  which said vacuum
tube also  includes a     capacitor 34 so that the anode and screen  screen
electrode and including means for ap-     voltages are increased by almost
the peak-  plying said voltage pulses to said screen elec- 65  to-peak
voltage of the pulse. In this way  trode.        4
1,183,719                                             4         6. A color
reference frequency burst am-  amplifier as claimed in claim  I and sub-
10     plifier circuit as claimed in Claim  5, com-  stantially as
described with reference to the     prising a resistor and capacitor
connected   accompanying drawings.     between said output circuit and said
hori-  5  zontal deflection circuit wherein the means                  For
the Applicants:     for applying said voltage pulses to said out-
T. I. M. SMITH,     put circuit includes the capacitor and re-
Agent for the Applicants,     sistor connected in series.
50 Curzon Street,       7. A  colour reference frequency burst
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