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My invention relates generally to television
apparatus, and more particularly to improve-

ments in the radio frequency a.mpliﬁer for appa-

ratus of this type.

In television apparatus, particuiarly receivers,
the cost of the radio frequency amplifier and de-
tector represents a. substantial portion of the
cost of the complete apparatus, since a number
of stages of amplification are required.

It is an object of my invention to provide an
improved radio frequency amplifier and detector
which may be produced at a low cost, which is
simple, and which' is capable of transmitting an
adequately wide band of frequencies,

A further object is to provide an improved
superregenerative amplifier detector for televi-
sion receivers in which the quench potential is
applied during the return time of the saw-tooth
wave provided by the horizontal deflecting circuit
of the cathode ray tube.

Other objects will appear from the following
description, reference being had to the accom-
penying drawing, in which: .

Figure 1 is a schematic wiring diagram-of a
television receiver incorporating the invention;
and :

Figure 2 shows the wave form of the honzontal
deflecting circuit.

Superregenerative oscﬂlator detector - ampli-
fier circuits are known to provide high gain and
to be extremely sensitive to weak signals. Such
circuits are, however, not generally used in radio
receivers because of the difficulty of tuning
them sharply. However, the very high carrier
frequencies used in the transmission of televi-
sion signals, and the breadth of the band, neces-
sarily make it desirable that the tuning be rather
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broad so that there will be 8 minimum of dlstor- :

tion of the video signal.

It has not been found possible, in the past to
use. a superregenerative oscillator-detector-am-
plifier in a television receiver in the manner it
may be used in radio receivers, because the time
during which the oscillation is quenched may co-
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incide with the reception of a video or synchro- .

nizing signal and may thus result in the blank-
ing out or distértion of a portion of the image
on the screen of the cathode ray tube. This
difficulty has been overcome by my invention,
in which means are provided to synchronize the
application of the quenching potential (upon
the regenerative oscillator grid) with the return
sweep of the horizontal deflection impulse. Thus,
though the superregenerative circuit is ineffec-

tive to transmit the received signal during a
substantial portion of the time, such interrup-
tion does not affect the image appearing upon
the screen of the cathode ray tube or in any other
way affect the operation of the receiver.

The invention is shown in Fig. 1 as forming
part of a television receiver, which, in the main,
may be of conventional construction and is dia-
grammadtically illustrated as including a cathode
ray tube (0, the vertical deflecting coils 12 of
which are coupled to s vertical deflecting cir-
cuit, indicated as a block {4, while the horizontal
deflecting coils 18 of which are indicated as cou-
pled to a horizontal deflecting circuit, shown as a
block 8. Both the horizontal deflecting circuit
and the vertical deflecting circuit are coupled
to a synchronizing signal separator circuit 20,
the latter being supplied with its signal from a
video amplifier 22, the video amplifier supplying
the necessary signal to the control grid of the
cathode ray tube (0. ’

‘The video amplifier receives its signal through
8 broadly tuned input circuit 24, which is indue-
tively coupled with the tuned output circuit 26

-of a superregenerative detector, including an

electron discharge device 28. The oscillator is
illustrated as having the device 28 in the form
of a triode having its plate 29 connected to a suit-
able terminal of a plate current supply system
through the broadly tuned mesh 26. The input
circuit for the tube 28 comprises a tuned induct-
ance capacitance mesh 30, which is inductively
coupled to the antenna coil 32 ‘connected be-
tween an antenna 34 and ground.

One terminal of the tuned mesh 30 is con-
nected to the cathode 38 of the triode 28, and
thus connected to a negative terminal of a suit-

.able power supply system, while the other ter-

minal of the mesh 30 is connected through a
condenser 38 to the grid 48 of the triode 28. A
grid resistor 42 is connected between the grid 40
and cathode 36, and is in the form of a poten-
tiometer having 8 sliding contactor 44 connected
to a conductor 46.. The other end of the conduc-
tor 46 is comnected to any suitable element of
the horizontal deflecting circuit at which the

" potential goes negative during the return por-
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tion of the sweep cycle.

As indicated in Fig, 2, the horizontal deflecting
circuit generates a saw-tooth wave 48 shown in
this figure, having a short return portion during
which the potential rapidly drops from its maxi-
mum positive value to zero or its lowest negative
value. During the return portion of the wave,
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the -horizontal deflecting circuit is arranged to
impress a negative potertial upon the conductor
46. If the horizontal deflecting circuit is of
such a nature that this negative potential is im-
pressed upon the conductor 46 only during the
initial major portion of the return portion of the
wave, that is, the portion indicated by the bracket
50 on curve 48, the results will be improved, and,
if desired, a suitable phase shifting network may
be coupled between the horizontal deflecting cir-
cuit and conductor. 46 so as to provide a negative
impulse only during that portion of the wave in-
~ cluded within the bracket §0. This, however, is
not essential, since the negative potential may be
impressed upon the conductor 46 throughout that
portion of the wave 48 during which the poten-
tial is decreasing or going negative.

Tt will be understood that the superregenerative
detector will commence oscillation when the most
minute signal is impressed upon its grid, and may,
in fact, commence oscillation due to thermal agi-
tation. Such oscillation rapidly builds up be-
cause of the great amount of feedback through
the interelectrode capacitance in the tube 28,
which continues until the grid drops to a suffi-
ciently negative value (beyond cutoff) to block
oscillation. The circuit elements associated with
the tube 28, particularly the values of the con-
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denser 38 and resistor 42, are so chosen that this .

blocking or quenching of the oscillator will take
place at a frequency of approximately, but pref-
erably slightly less than, 15,750 cps., assuming
that the receiver is operating at the standard
number of frames per second and the standard

number of lines per inch, and that, therefore,

the horizontal deflecting circuif generates a saw-
tooth wave at the frequency of 15,750 cps. Since
the superregenerative detector thus tends natu-
rally to be quenched at a frequency close to 15.75
" ke., the impulse impressed across a portion of
the grid resistor 42, and provided by the hori-
zontal deflecting circuit 18, will be effective to

stabilize the quenching or blocking frequency at_

this value.

As a result, the detector will be blocked only
during the intervals that the cathode ray beam
is not traversing the screen, so that the quench-

ing or blocking of the superregenerative detector’

cannot have any effect upon the image produced
upon the screen of the cathode ray tube.

In utilizing the invention, the means 24, 26,
.and 30 are tuned broadly to the carrier fre-
quency. The first carrier frequency impulses im-
pressed upon the grid of the tube 28 will initiate
oscillation in the circuits associated with this
tube at the frequency of the carrier wave, and
in a rather unexplainable manner will result in
demodulation of the input signal so that the de-
modulated video signal (with the synchronizing

signals) will be transmitted to the video amplifier .

26. -
The single electron discharge device 28, with its

associated circuits, thus performs the functions

30

35

40

46

.60

2,346,499

of a number of stages of radio frequency ampli-
fication and detection. Due to its great sim-
plicity, its use results in a considerable reduction
in cost of the receiver, as compared with the
present systems using a number of stages for
amplification and detection, usually with an un-
desirably high frequency intermediate stage.

While I have shown and described a particular
embodiment of my invention, it will be apparent
to those skilled in the art that numerous modi-
fications and variations may be made without
departing from the underlying principles of the
invention. I therefore desire, by the following
claims, to include within the scope of my inven-
tion all such modifications and variations by
which substantially the results thereof may be
obtained by the use of substantially the same or
equivalent means. .

I claim: . :

1. In a television receiver having a cathode ray
tube for producing the image, a horizontal sweep
impulse producing means for said tube, and a
video amplifier, the combination of a superregen-
erative-oscillator operating as an amplifier and .
detector, said oscillator having input and output
circuits, means coupling said input circuit to a
modulated carrier signal source, means coupling
said output circuit to the video amplier, and a
circuit deriving an electrical impulse from the
horizontal sweep producing means and impress-
ing it upon said oscillator to quench the oscilla-
tion thereof in synchronism with the horizontal
sweep impulse producing means during the re-
turn portion of the sweep impulse produced
thereby.

2. In a television receiver having a cathode
ray tube for producing the image, a horizontal
sweep impulse producing means for said tube,
and a video amplifier, the combination of a su-
perregenerative oscillator-detector, said oscilla-
tor-detector having input and outputf circuits,
means coupling said input circuit to a modulated
carrier signal source, means coupling said output
circuit to the video amplifier, and a circuit de-
riving an electrical impulse from the horizontal
sweep producing means and impressing it upon
said oscillator-detector to quench the oscilla-.
tion thereof in synchronism with the horizontal
sweep impulse producing means during the ini-
tial return portion of the sweep impulse pro-
duced thereby.

3. In a.cathode ray type television receiver hav-
ing means providing a saw-tooth wave for hori-
zontal deflection of the cathode ray beam, the.
combination of a superregenerative . oscillator
coupled in the receiver to operate as a modulated

- carrier wave amplifier and detector, and means
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coupled to the horizontal deflection wave produc-
ing means. to stabilize the quench frequency of

said oscillator in synchronism with the saw-
tooth wave and in phase with the substantially,_

vertical portion of said wave. - ] S
. HENRY J. Dz N. McCOLLUM. * "




