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The present invention relates to television sys-
tems and is particularly directed to the receiving
end of the television system and to means by
which the synchronizing impulses are separated
from the remaining portion of the signals trans-
mitted from the point of signal origin in such a
system.

it has already been explained and understood
in the art that the television signals are trans-
mitted from a transmitter in such a manner that
following each line of image or video signal
transmission there is sent out from the trans-
mitter a signal impulse which is known as a
blanking or pedestal signal and superimposed
upon a portion of this blanking signal is an im-
pulse which is the synchronizing signal. This
form of transmission is adopted because of the
fact that the video signal is interrupted for brief
periods at the end of each scanning line and with
the blanking signal representing “black” there
will not be produced any visible pattern to view
during these time periods of interruption when
horizontal synchronizing signals or pulses are
transmitted. :

Still further at the end of each complete pic-
ture the video signal transmission is interrupted
for a time period which is longer than the in-
terruption period for each line interruption.
During the long period of interruption at the end
of transmission of each picture fleld vertical syn-
chronizing and equalizing impulses are trans-
mitted in addition to the continued horizontal
synchronizing impulses. The interruptions of
image point representations on the cathode ray
tube target are accomplished by horizontal and
vertical blanking signals respectively which are
of the intensity of a black video signal and thus
serve to cut-off the cathode ray beam in the
image reproducing cathode ray tube by being im-
pressed upon the control electrode thereof.

The horizontal pulses serve to start each scan-
ning line at the receiver and the vertical pulses
serve to start each new picture fleld at the proper
time. The signal form which results from this
type of transmission, as well as some of the pro-
posed operating standards, has been described
in the publication “Electronics” for July 1938
on pages 28, 29 and 55. At the bottom of page 29
of the aforesaid publication, there is pictured &
diagram of the wave form of the video, the
horizontal and vertical blanking signals as well
as the superposed synchronizing signals,

The present invention is so constituted that it
seeks to provide ways and means by which the
synchronizing signals for controlling line and
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frame synchronization in television apparatus
may be separated from the remaining portions of
the signal energy transmitted.

The type of signal transmitted is, of course,
particularly adaptable for use in television sys-
tems wherein a cathode ray image reproducing
tube is used to create an electro-optical replica

‘of the image transmitted and wherein the en-

velope of the signal wave form controlling the
cathode ray beam of this receiver tube is of the
form above described. The funciion of blanking,
of course, under such conditions, is performed
directly upon the receiving tube by impressing
the entire television signal upon the control elec-
trode thereof. The synchronization of the cath-
ode ray beam of the receiver tube with the trans-
mitter tube and the control of the oscillators or
impulse developing means for controlling the de-
flection. of the cathode ray beam in the horizon-
tal and vertical directions in order to reproduce
these images, then is governed by the receipt of
the synchronizing or short impulses appearing
upon the pedestals or blanking signals, The
blanking signals, it will be seen represent, in
general, the absolute black level of the picture.
Accordingly, when these signals are applied to
the control electrode of the cathode ray image
reproducing tube they serve to reduce to zero
or to a black value the intensity of any possible
light value resulting from the beam impinging
upon the luminescent screen structure during its
transverse thereof.

The synchronizing impulses, in order to be-
come useful, must be separated from the com-
posite television video and blanking signal. Ac-
cordingly, the present invention is particularly
concerned with providing ways and means by
which the synchronizing impulses may be sepa-
rated from the blanking and video signals in the
receiver.

It is thus apparent that the present invention,
has as one of its main objects that of providing
a form of arrangement for separating the syn-
chronizing impulses from the composite televi-
sion signal and further it is to provide suitable
electrical networks for attaining this resuilt.
These results, for example, may be accomplished
by & process which is known in the art as “clip-
ping” or, in other words, they result from a
process which limits the signals t{ransmitted
through a suitable form of energy separating
network or networks only to those portions of the
composite signal which exceed & predetermined
amplitude in the direction of black but of greater
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magnitude in that direction than an actual
signal. . :
| In the case of the present form of apparatus,
as disclosed, the invention is applied to television
transmitting and receiving apparatus wherein
the signal radiated from the transmission point
is of the nature described in the above referred
to “Electronics” publication  and, therefore, is
~substantially the form now approved by the
Television Committee of the Radio Manufactur-
ers Association. With this form ot transmission
the synchronizing signals extend in the black
level of the complete signal transmitted and are
of a magnitude greater than that of the deepest
black represented by either the video or the ac-
companying blanking signals. With this type of
transmission the synchronizing signals exceed in
percentage modulation either the video or blank-
ing signals by substantial amounts of say not
less than 20% of the maximum . signals trans-
‘mitted. .

' Accordingly, it is a still further object of the
present invention to provide a system of an ex-
tremely simple nature by which the peak syn-
chronizing impulses may be separated from. the
video signals and the accompanying blanking
impulses.

| Another object of the invention is to provide
ways and means to produce automatic volume
control potentials for controlling received opera-
tion, where the automatic volume control poten-
tial is developed in conjunction with the separa-
tion of synchronizing signals and, is therefore,
related directly to the strength of the maximum
signal received (assuming negative television
modulation as is well understood in the art)
which is the synchronizing impulse superimposed
upon the black level pedestals.

Still other and further objects will become ap-
parent and appreciated at once by anyone skilled
in the art by a reading of the following specifi-
cation and claims in connection with the accom-
panying drawings wherein

Fig. 1 illustrates schematically a form of signal
transmitted and received in the transmitting
equipment,

Fig. 2 schematically illustrates the relationship
in 'the separating circles between the control grid
voltage and the plate current flowing shows the
general relationship between different portions
of the signal with respect to the grid current
flowing,

Fig. 3 schematically illustrates one form of cir-
cuit by which separation of the synchronizing
signals from the remaining signal energy may

black

be attained; and

Fig. 4 represents a modification of the circuit
of Fig. 3. :

Referring now to the drawings and first to Fig.
1 thereof, it will be seen that on each of the
short blanking pedestals following each line of
video signal pulses, a horizontal synchronizing
signal pulse is represented and upon each of the
long pedestals several pulses or groups of pulses
are represented. The pulse on the short time
duration pedestal serves the purpose of timing
or controlling the time of operation of the de-
‘flection of the electron beam deflection system
which is to control the line motion of the cathode
ray beam to reproduce the electro-optical image
while those pulses on the long time dursation
pedestals serve to time or synchronize both the
horijzontal and vertical deflection systems. In
order that these pulses placed upon the blanking
signals may serve to synchronize or to time both
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the horizontal and the vertical deflection sys-
tems, 1t 18 necessary that they be separated from
the composite signal. One means by which the
separation may be effected is by virtue of the dif-
ferent amplitude of these several synchronizing
pulses from the remaining portion of the signal

(that is, the video and blanking signals). ‘This

form of separation is possible because of the fact

;that the video signal itseif in the black direction
mever exceeds the height of the pedestal (or the

so-called blanking impulse) because the pedestal
height represents absolute black. Naturally, it
is Impossible to obtain negative light representa-
tions so that a light value cannot be represented
by any signal of greater amplitude than that
chosen for the blanking impulse,

Since the pedestals representing the blanking
impulses are all of the same height, irrespective
of whether or not the blanking signal is for the
burpose of providing blanking following each line
of transmission or for each frame of transmission
and the synchronizing impulses (sometimes called
“super synch” for this reason) are superimposed
upon the blanking impulses, it is evident that
separation of the synchronizing impulses from
the remaining portion of the composite signal
may be effected by a process known as “clipping”
or, in other words, by magnitude discrimination
and it is to this feature to which the invention
herein to be described is in part directed.

" Referring now more particularly to Fig. 2 of

the drawings, after having appreciated the gen-
eral nature of the signal which is being received
and which has been above discussed in connec-
tion with Fig. 1, there has been shown by Fig. 2
diagrammatically the form of television signal
which is delivered from the output of the video
detector or amplifier, such, for example, as that
detector described in the Carlson Reissue Patent
#20,700 dated April 19, 1938, which is to be im-
pressed upon the control electrode of a syn-
chronizing signal separating tube 15 such, for ex-
ample, as that shown and described more par-
ticularly in connection with the diagrammatic
representation of Fig. 3. It will be seen by refer-
ence to Fig. 2 that if the tube of Fig. 3 is suitably
biased to a point where plate current is cut-off

" except during the time of occurrence of the syn-
- chronizing signal impulse, it is possible to sepa-
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rate the synchronizing impulses from the re-
maining portions of the composite signal. This
biasing, obviously, provides the effect of a so-
called Class C amplifier. The composite picture
and synchronizing signals are applied to the con-
trol electrode 13 of tube 5 with the synchroniz-
ing signals extending in a positive direction.

It has already been proposed, as above noted,
to accomplish this separation by grid circuit de-
tection as described, for example, in copending
‘Tolson application, Serial No. 23,136 filed May
24, 1935 but in many instances the resistance
value for providing this form of separation be-
comes unduly high for use in a grid circuit. It
is a well known fact that current may fiow from
& negatively biased grid due to ionization of gas
within the tube or due to actual grid emission.
If an unduly large resistor is included in the grid
circuit the current due to either cause, above
stated, produces a positive direct current potential
across the resistor which nullifies some of the
negative bias allowing more plate current to flow
than is desirable for most efficient tube operation.
In some instances the conditions above described
may be cumulative with increasing plate current
50 as to overload the separating tube to a sub-
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stantial extent and cause it to operate in such
a manner that replacement of the tube might re-
quire changes in circuit constants. Accordingly,
the circuit arrangement disclosed by Fig. 3 of the
drawings has dispensed with the high resistance
grid-leak and employs & self-bias upon the sepa-
rating tube which becomes effective due to plate
current control in the synchronizing signal sepa-
rating tube. i

In the arrangement of Fig. 3 the output signal
energy from a video detector, such as described
in the above referred to Carlson patent, is applied
across the terminal points f{ and supplied to
the control electrode I3 of a signal separating
tube 18 having its cathode element 17 connected
through the parallel combination of resistance 18
and condenser 2§ to ground at 23 or to any other
suitable point of fixed potential. The output
energy from the tube 15 is fed by way of the
conductor 25 and coupling condenser 27 to any
suitable form of utilization circuit such, for ex-
ample, as the tube 28 and its associated circuits
designed so that the line and frame synchroniz-
ing signals may be separated one from the other.

In the general form of arrangement which has
been disclosed by Fig. 3 it is desirable, in general,
to utilize a signal separating tube of the type
known in_the art as the RCA 6ACT or a tube
with generally similar characteristics. With the
arrangement described in Fig. 3 it is apparent
that in the absence of any signal impressed be-
tween the control electrode (3 and the cathode
{1 of the tube 15 no greater bias than that indi-
cated as Eo that Is, for example, cut-off bias, as
shown by Pig. 2, can be obtained. . Any greater
bias E applied to the tube i85 is dependent upon
the D. C. component of plate current from the
tube 15 as appearing across the resistor 19 caused
by the synchronizing impulses’ which alone swing
over the plate-current grid-voltage characteris-
tic of the tube as indicated by Fig. 2. This addi-

tional plate current is substantially independent -

of the value of the resistor 19 provided that the
resistor is high enough for the purpose and,
hence, the choice of size of the resistor 19 depends
upon the magnitude of the D. C. component of
plate current which can be developed by the
synchronizing pulse without swinging the grid
or control electrode 13 of the tube .15 positive.

From practical considerations and as a result
of the form of signal which is to be transmitted,
in accordance with the general characteristics
shown by Fig. 1, it has been found that a resist-
ance of the order of 12,500 ohms (although this
may vary in value through wide limits) is suit-
able. The condenser 21, which is described as
a by-pass across the resistor 19, must be large
enough to maintain the grid bias on the tube 5§
substantially constant during the vertical syn-
chronizing period, during which time approxi-
mately 85% of maximum plate current flows for
a very limited time (for example, 3/13230 seconds
in a 441 line transmission system) and yet the
condenser 2{ should be small enough so that the
changes in the D. C. or background value of the
composite signal can cause the necessary changes
of bias in the cathode lead sufficiently rapidly
to maintain the proper “clipping” level in the
tube.

With the synchronizing signals having been’

separated from the video signals and the blank-
ing impulses, it is now necessary to separate the
vertical synchronizing impulses from the hori-
zontal ‘synchronizing impulses, since it is quite
essential in order that the operation of the appa-
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ratus shall be satisfactory, that the horizontal
deflection timing or synchronizing control be
uninterrupted. In order to accomplish this result
the synchronizing impulses are impressed, by
way of the condenser 271 upon electrode 30 of a
further tube 29, with the synchronizing signals
extending in a negative direction. The plate cir-
cuit load of tube 29 is small in comparison with
the tube impedance, to warrant the assumption
that the attenuating current in the plate circuit
is independent of and uninfluenced by potentials
appearing across the plate load impedance. In
case the load is an inductive reactance, as indi-
cated by the Inductive load 35, the current
through the inductance has the pulsating form
of the synchronizing impulse which is impressed
upon the blanking signal. Such a wave form
has been schematically illustrated immediately
below the inductive load 35. The application of
a synchronizing impulse to the control electrode
of tube 29 causes a decrease in the current flow
in the anode circuit. However, the voltage which
is developed across the coil 38 is represented by
the value of the inductance multiplied by the
rate of change in current with respect to time.
Consequently, the steep sides of the current pulses
cause the maximum change in voltage across
the inductance element 36. Naturally, the sig-
nals transmitted have slopes of finite dimensions,
as can be appreciated from a further considera-
tion of Fig. 1, and the slope of the sides repre-
senting the differential change in current with
respect to time is actually available in any prac-
tical case and, hence, the form of the voltage
wave across the coil 3§ is substantially that
shown immediately below the pulses representing

" the synchronizing signals as applied through the
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coil 35.

It will be noted that there are two pulses of
voltage per pulse of current since each sloping
side of the current pulse yields a voltage pulse
which is either positive or negative in sign across
the inductance 35. Expressed in other terms the
voltage across the inductance in this instance
represents a derivative of the current with re-
spect to time and hence there is obtained through
the inductance 37 coupled to the inductance 3%
at the output terminals 3% timing pulses which

‘may be used to synchronize the horizontal beam

deflection apparatus. FPurther, it will be seen
that the voltage wave appearing across the in-
ductance 37 which is coupled to the inductance
35 is such that the current flowing through the
inductance 35 which ylelds in the secondary or
coupled inductance 37 a voltage represented by
the voltage across inductance 35 multiplied by
the mutual inductance between the coils 35 and
31 1s a voltage wave having peaks of both positive
and negative polarity so that either the positive
or negative pulse obtained at the terminals 39, 39
can be utilized for controlling the horizontal
deflection of the cathode ray beam in the cathode

-ray image reproducing tube.

Similarly, in order to differentiate or separate -
the vertical synchronizing impulses, which occur
at relatively low frequency, from the relatively
high frequency horizontal synchronizing im-
pulses, it is possible to utilize in series with the
inductance 38, but also connected serially in the
output circuit of the tube 29, an integrating cir-
cuit formed from a combination of a resistance
element 45 and a condenser 41. In this instance,
of course, it will be apparent that the capacitive
reactance of condenser 47T at all important com-
ponent frequencies of the pulse received is high



in comparison with the series resistance of the
resistor 45. Therefore, it will be appreciated that
the charging current for the condenser 41 always
- flows through the resistance #5. This charging

current is proportional to the slope of the voltage .

wave at any instant when the synchronizing
impulses are received. Therefore, the voltage
impulses are of substantially the form indicated
at the terminal points 49 where the voltage
across condenser 471 builds up and is discharged
rapidly while line synchronizing impulses are
received. About 85% of maximum plate current
normally flows in tube 29, except when the plate
current is momentarily reduced by line synchro-
nozing signals, but when the wider vertical im-
pulses are received the flow of anode current is
reduced for a material length of time and as a
result the charge across condenser 47 builds up
faster than resistor 45 can discharge the con-
denser until the voltage receives a maximum at
which the resistor current is equal to the average
value of the charging current.

: A modified form of separating circuit which

4 2,256,520

pulses which are superimposed upon the blank-

' ing impulses and this current necessarily flows

through the load resistor 69. Consequently,

' across the output terminals 11, 71, there appears

10

& voltage which represents the synchronizing
impulses which have been' graphically illus-
trated in Fig. 1. The by-pass condenser 67 in
connection with the arrangement of Fig. 4, unlike
that of Fig. 3, is not called upon to change its
potential with changes in the background level

since the peak amplitude of the intermediate fre--

quency carrier, as impressed upon the tuned cir-

:cuit 81, 83, remains substantially constant dur-

" ing reception, assuming that a proper and ade-

15
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" is adapted for use particularly with the so-called .

“negative modulation” systems has been shown
by Fig. 4 which is particularly adaptable for con-
nection to the intermediate frequency amplifier
output, such for example, as the output of tube
22 of the above named Carlson Reissue Patent
#20,700, where the coupling to the aforesaid in-
termediate frequency amplifier provided by way
of the tuned circuit comprising the inductances
§1 and condenser 53 tuned to the intermediate
frequency. This timing circuit comprising the
inductance and condenser is then connected to a
suitable form of detector, suck, for example, as a
tube of the type known in the art as the 6H6
which is a double-diode and conventionally rep-
resented by the tube 55 in such a manner that
one set of elements comprising the anode 57 and
the cathode 59 is used for video signa) detection
and the other set of elements comprise the an-
ode 61 and cathode 63 is used for synchronizing
signal detection. This synchronizing signal de-
tector portion of the diode, comprising the elec-
trodes 61 and 63, has bias applied to it through
the parallel combination of resistance 65 and
capacity 61 which is connected in the cathode
circuit of the tube. There is also connected in
series with the parallel combination of the re-
sistance 65 and the condenser 67 an additional re-
sistance 69 which is of relatively small value
compared to the resistance 5. In the preferred
operation, the resistance 65 may be made of the
order of two megohms with the capacity 67 varied
between .05 and 0.5 micro-farad and the resist-
ance 69 may then be of the order of 2000 to 5000
ohms.

It will thus be seen that suitable bias for the
portion of the tube 55 which is to separate the
synchronizing signals from the remaining video
signals is applied and that the time constant
of the network comprising the resistance 65 and
the condenser 617 is sufficiently high so that only
the synchronizing impulses which are superim-
posed upon the blanking impulses can cause cur-
rent to flow through the diode. Of these pulses
of current which do flow through the diode the
D. C. component develops a steady voltage across
the resistor 65 and thus biases the diode plate or
anode element 61 sufficiently negative to prevent
detection of any signal magnitude below a pedes-
tal or_ black level. Naturally, current flows
through this diode portion of the tube during
receipt of signals representing synchronizing im-

25

quate volume control is functioning in the sys-
tem.

Since the video intermediate frequency ampli-
fler output was connected to the tuned circuit
b1, 63, the video signals and the blanking im-
pulses may then ‘be detected in that portion
of the detector 55 formed from the anode 57 and
cathode §9 and by way of the suitable filtering
network comprising the inductance 13, 15 with
the capacity 77 and the output resistor 79 may
be applied to the control electrode of the final
image reproducing tube. The details of the filter

‘network and the feasibility of deriving a plu-

rality of different character qutputs from dif-

" ferent junction points of the filter has been de-
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scribed in more detail and is claimed in my co-

‘pending application for “Electrical circuits” filed

June 17, 1938 as Serial No. 214,251,

This permits the output energy which appears
at the terminal points 71 and representing voltage
impulses corresponding to both to the vertical
synchronizing signals and the horizontal syn-

chronizing signals to be fed in parallel, preferably,
‘to a differentiating circuit, such as that set forth
by the inductance separator 35, 37 of Fig. 3, and

to an integrating circuit, such as that described .

in connection with the elements 45, 47 of Fig.
3. In this way the controlling impulses for
separating the line and frame signals one from
the other are derived in a manner slightly modi-
fied from that of Fig. 4.

Naturally, tube 55 may be replaced by two sep-

-arate diodes, or one or the other (or both) of the

diodes may be replaced by triodes (or suitable
multi-electrode tubes). If the separating diode
is replaced by a multi-element tube its bias will

‘be supplied according to the arrangement de-

scribed by Fig. 3 but in this instance the control

‘energy is impressed : thereon in the form of

intermediate frequency energy rather than de-

tected video signals as explained in the detailed

discussion of the circuit of Fig. 3.
From the above it is, of course, apparent also
that the circuit of Fig. 4 is so constituted that

the average direct current potential at point 64

(the point at which resistor 65 and cathode 63
connect) relative to that of the point 66 is in
direct proportion to the peak carrier amplitude
being received and is thus a correct reference

potential for the operation of an automatic vol-

ume control of preceding amplifier stages. With
connections shown by Fig. 4 potentials at terminal
64 are increasingly positive with increasing peak
signal strength and thus must be fed through
a reversing direct current amplifier to be used for
amplifier bias control purposes. The proper po-
larity signal for automatic volume control can,
however, be obtained at terminal 64 directly by a
mere reversal of the connection points of elec-

trodes 61 and 63. This change, however, may

necessitate the use of a reversing amplifier con-

>
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nected at terminals 74, T1 to obtain the proper
polarity of synchronizing signal.

Of course, it will be appreciated that many
other variances and changes in the control may
be provided and, accordingly, various modifica-
tions may be made without departing from the
spirit and scope of the inventicn provided such
modifications and changes fall fairly within the
spirit and scope of the claims hereinafter ap-
pended.

‘What I claim is:

1. A television synchronizing signal separating
system comprising a thermionic electron dis-

charge tube having a cathode, a control elec-

trode and an anode, means for maintaining sald
anode positive with respect to a point of fixed
potential, a resistance connecting said cathode to
sald point of fixed potential, a condenser con-
nected in parallel with said cathode resistance to
determine and control the rate of change of po-
tential of said cathode with respect to said point

" of fixed potential, means for applying television

picture and line and frame synchronizing signals
between said control electrode and said point of
fixed potential with the synchronizing signals ex-
tending In a positive direction, said line and

" frame synchronizing signals having approximate-

ly the same amplitude but having different time
durations, whereby synchronizing signals only
will appear in the anode circuit of said tube, a
second electron discharge tube including a cath-
ode, a control electrode and an anode, means for
applying synchronizing signals present in the an-
ode circult of said first tube to the control elec-
trode of said second tube, means including a
serially connected resistance and inductance for
maintaining the anode of sald second tube posi-
tive with respect to its cathode, a second induc-

- tive member magnetically coupled with said first

inductive member, a condenser connected in par-
allel with sald last named resistance, whereby
short differentiated impulses may be produced
across said second inductive member in response

to line synchronizing impulses and whereby in-’

tegrated Impulses may he developed across said
last named resistance and condenser combina-
tlon in response to frame synchronizing impulses.

2. A television synchronizing signal separating
system comprising a thermionlc electron dis-
charge tube having a cathode, a control electrode
and an anode, means for maintaining said anode
positive with respect to a point of fixed potential,
a resistance connecting sald cathode to sald point
of fixed potential, a condenser connected in par-
allel with said cathode resistance to determine
and control the rate of change of potential of
sald cathode with respect to said point of fixed
potential, means for applying television picture
and line and frame synchronizing signals be-
tween said control electrode and saild point of
fixed potential with the synchronizing signals
extending in a positive direction, sald line and

frame synchronizing signals having approximate-

1y the same amplitude but having different time
durations, whereby synchronizing signals only
will appear in the anode circult of sald tube,
means coupled to the anode of said discharge
tube Including an indtctance and a reslstance
connected in series, a second inductance mutually
coupled to sald first inductance, & condenser con-
nected in parallel with said last named. resist-
ance, whereby short differentiated impulses are
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last named condenser in resistance in response
to frame synciaronizing impulses.

3. A television synchronizing signal separating
system including a source of line and frame syn-
chronizing signals, said synchronizing signals be-
ing of substantially the same amplitude but with
the frame synchronizing signals having a greater
duration than the line synchronizing signals, s
discharge tube having a cathode, s control elec-
trode and an anode, means for applying the syn-
chronizing signals between the control electrode
and the cathode, means including a serles con-
nected resistance and inductance for maintaining
the anode positive with respect to the cathode, a
second inductance magnetically coupled to said
first inductance, a condenser having one terminal
connected to the junction of said serles resistance
and inductance, whereby short differentiated im-
pulses are developed across sald second induct-
ance in response to line synchronizing impulses
and whereby integrated impulses are produced
across sald last named condenser in response to
frame synchronizing signals.

4. A television synchronizing signal separating
system comprising a source of line and frame
synchronizing signals, sald slgnals being of sub-
stantially the same amplitude but the line syn-
chronizing signals being of shorter duration than
the frame synchronizing signals, an electron dis- .
charge tube including a cathode, a control elec-
trode and an anode, means for applying the syn-
chronizing signals between the control electrode
and the cathode of said tube, means including &
serles connected resistance and inductance for

. maintaining the anode positive with respect to

the cathode, a second inductance mutually cou-
pled to said first inductance, a condenser con-
nected in parallel with said resistance, whereby
line synchronizing impulses are produced across
said second inductance and frame synchronizing
impulses are produced across sald condenser in
response to the receipt of line and frame syn-
chronizing signals due to the differentiating and
the integrating effects respectively of the induct-
ances and the resistance-condenser network.

5. A television synchronizing signal separating
system comprising a discharge tube having a
cathode, a control electrode and an anode, means
for applying a composite serles of picture signals
and line and frame synchronizing signals to the
control electrode of said discharge tube, means
for maintaining said anode positive with respect
to a point of fixed potential, means including a
resistance for connecting sald cathode to sald
point of fixed potential, a condenser connected in
parallel with said resistance for determining the
rate of change of potential of the cathode with

_ respect to the point of fixed potential, whereby

the line and frame synchronizing signals are sep-
arated from the picture signals by amplitude se-
lection so that only the line and frame syn-

. chronizing signals are present in the anode circuit
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of sald tube, means coupled to the anode of sald

" tube comprising a series connected resistance and

inductance, a second inductance inductively cou-
pled to said first inductance, and & condenser con-

" nected in parallel with said last named resistance,
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produced across said second inductance in re- -

sponse to line synchronizing impulses and where-
by integrated impulses are produced across sald
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whereby short differentiated synchronizing im-
pulses of line frequency are developed across sald -
second inductance and whereby integrated frame

- synchronizing impulses are developed across sald

last named resistance and condenser in response
to the presence of line and frame synchronizing -
signals respectively in said anode circuit, .

, STUART W. SEELEY.



