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UNITED STATES

2,952

PATENT OFFICE

z,m.m

' - SYNCHRONIZING AND BACKGROUND CON-
TROL FOR TELEVISION RECEIVERS =

llanldl(.l.eyls.ﬂreutNeck,N.Y..ndmorto

ﬁon, s eomrat!on of Deh-

. Applluﬂ.n Deoenter 2 1937. Serlal No. 177.683

4 Clalms.

- This invent!on relate.s to television synchro- -
nizing and background control systems for tele--
uce
s video-frequency signal including. ‘combined

vision receivers adapted fo recelve and

_video-frequency .components, background-lllum!
nation components, and synchronjzipg: compo-
nents including line-synchronizing and field»syn

chronizing impulses having values outside the

smplitude. range of the vldeo-trequency compo-
nents.

components representative of the light’ and ‘shade
values of an image being fransmitted. - During’
retrace intervals, between the trace perfods, the.

" carrler is modulated by synchronizing impulses

or- components which correspond to the. initia-
tions of ‘successive lines and fields in- the scan-
ning of the image. There 1s also usually devel-
.oped at the transmitter a unidirectional voltage

. which corresponds to the average background ii-"
lumination of the image. 'While this voltage may

be lost during transmission, the signal as received
- ineludes a component from which & unidirectional
voltage representative of background fllumina-

tion may be reproducéd. At the receiver, a beam -

is so deflected as to scan and illuminate a farget
in & series of fields of parallel lines. The video-
frequency and background illumination compo-
nents of the received signal are utilized to con-

trol the intensity of the beam. The line- and

field-scannihg  synchronizing components . are
separated from the video-frequency components

- and-from each other and utilized to syn¢hronize :

. the ‘operation of the.receiver line- ang field-
scanning apparatus with the similar scanning
apparatus utilized at the transmitter in develop-
ing the signal. The transmitted image is there~
by reproduced on the target of the receiver.

In scanning of the interlaced type, the line and.

fleid frequencies are so related that successive

fields are staggered, the lines of one field falling -

between or interlacing those of a preceding fleld
and; due to persistence of vision, the optical ef-
fect prodizced is as though each frame or group
" of fields comprised a multiple of the actual num-~
" ber’ of iines scanned per field and the frame.

scaumnz “frequency equalled the neld-lcannlnr

frequency. -

Varlous types of carrier signal modulation

—scanning: and-synchronizing methods and appa-

“ratus heretofore have been proposed.  The type -
of synchmnlzinz alsnal which u requlred ordi-

10

In accordance with present televulon prectlce. ’

_ there is developed and transmitted & signa} which .

- comprises a carrier, modulated duiing successive
intervals or trace periods by video-fréquency .

40

(CL 178—-1.5)

narily depends upon the type slgnal employed and
the type of scanning utilized.

For example, in certain systems négative mod-

_ ulation is. employed, that is, & decregse in carrier

" amplitude corrésponds to an increase in illumi-

tion s utilized, in which an incredss in carrier -

", nation. The synchronizing components of the "
_slgnals ‘used in these systems “ordinarily have
. amplitude values outside of the range of the
. Video:fréquency components, being represented
" by increases in the carrier amplitude where neg- -
" ative video modulation is employed and by des
13 ereases in carrier amplitude where posmve video
modulation is employed.
'In interlaced scanning systems, certain of the :
ﬁeld-.synchronizlng impulses necessarily occur be-
tween line-synchronizing impulses. In order that
.the line- and frame-synchronizing impulses may
"~ be successfully separated from. the video-fre-
quency components and from each other and uti-
lized, various types of synchronizing signals and
separating apparatus have been proposed, such
-as for ‘example signals in which the field-syn-
chronizing impulses are of greater height or of
longer duration than the lne-synchronizing im-
pulses, and separating apparatus comprising am-
plitude discriminating or integrating circuits.
Such arrangements, however, have been found .

- to be subject to various objections such as being
unstable, requiring an undesirably large portion
of the tofal carrier amplitude, and involving rela-
tively comiplicatéd separating apparatus.

It is an object therefore of the present inven-
tion to provide an improved method and means
for effecting scanning synchronization and back-
ground-fllumination control in a television re-
ceiving and reproducing system, which will over-
come the above-mentioned disagvantages of the
- priorart.

It is a further object of the invention to pro-
vide an improved method and means of the char-

--acter described which is ada.pted for deriving
43 from a received television signal of the type in-
-, cluding video-frequency components, background, -
{llumination compenents and combined synchro- -
nizing components, the video-frequency compo-
nents and s unidirectional voltage representstive
of the background illumination, as well as effec-
.Sively separating the eynchronmnz eomponeuts

--from each other,
In accordance with the lnventlon. & televmon
gystem for recelving and reproducing a video-
55 frequency signal including oomblned vtdeo-rre-

30

35

" nation, while in other systems positive modula- "

amplitude corresponds to an incresse in illumi- .-
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_quency components, background-illumination
components, and synchronizing components in-
cluding line-synchronizing and flield-synchroniz-
ing impulses having amplitude values outside the
amplitude range of the video-frequency compo-
nents comprises, a single rectifier and associated
load circuit for simultaneously deriving from the
signal a unidirectional-bias voltage representa-
tive of background illumination and effectively
separating the line-synchronizing and fleld-syn-

" chronizing impulses from each other. The sys-
tem comprises also means for utilizing the effec-
tively separated synchronizing impulses for syn-
chronizing separate scanning operations of the
system and means responsive to the above-men-
tioned bias voltage for controlling only the back-
ground illumination of the image reproduced by
the system.

In the preferred embodiment of the invention,
the line-synchronizing impulses have leading
edges of steeper slope than their tralling edges
while the field-synchronizing impulses have trail-
ing edges of steeper slope than their leading
edges, these respective impulses being separately
‘developed and combined to develop the com-
posite synchronizing signal. Differentiating ap-
paratus at the receiver derives from the com-
posite synchronizing signal, a synchronizing sig-
nal in which the line-synchronizing and frame-
synchronizing impulses are poled in opposite
senses. Hence, this derived signal may be uti-
lized to effect synchronization of line-scanning
apparatus entirely independently of the frame-

10
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wave generator 12, the output circuits of these
generators being connected to.the scanning ele-
ments of the signal generator 18 in the usual
manner. In order to block out the cathode-ray
of the generator 10 during the retrace scanning
periods, there is provided a block-out wave gen-
erator 13 having its output circuit suitably con-
nected to the signal generator (8. For provid-
ing impulses to suppress undesirable signal im-
pulses during retrace scanning periods and to in-
sure proper form of the modulation signal to

- be developed, there is provided a pedestal im-

15
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pulse generator {4 and, in order to develop a
suitable scanning synchronizing signal, there is
provided synchronizing signal-generating appa-
ratus indicated generally at 1§ and hereinafter
more fully described.

For the purpose of synchronizing the ‘gener-
ators 1i—I4, inclusive, and the apparatus 15,
there is provided for the system, a timing impulse
generator (8§ having the input circuits of the
generators 11—I14, inclusive, and apparatus 1§
coupled thereto. The timing impulse generator
is preferably stabilized by means of a connection
17 to a suitable source of periodic voltage, for

" example, to the power supply circuit or to the

30

synchronizing impulses and to effect synchroni- -

zation of the frame-scanning apparatus entirely
independently of the line-synchronizing impulses
by simply applying the synchronizing wave to the
scanning apparatus with the proper polarities.

For a better understanding of the invention to-
gether with other and further objects thereof,
reference is had to the following description
taken in connection with the accompanying
drawings, and its scope will be pointed out in
the appended claims.

In the accompanying drawings, Fig, 1 is a cir-
cuit diagram, partially schematic, of a complete
television transmitting apparatus useful in gen-
erating a television signal for application to a re-
ceiving and reproducing system constructed in
accordance with the invention; Fig. 2 is a circuit
diagram, partially schematic, of a complete tele-
vision receiving system embodying the invention;
and Figs. 3-9 are curves illustrating the wave
forms of periodic current or voltage waves de-
veloped at different points in the systems of Figs.
1 and 2 to aid in, the understanding of the in-
vention. -

Referring now more particularly to Fig. I of
the -drawings, there is illustrated a television
transmitting system of a type useful in generat-
ing a television signal including combined video-
frequency components, background-illumination
components, and synchronizing components in-
cluding line~-synchronizing and field-synchroniz-
ing impulses having amplitude values outside the
amplitude range of the video-frequency compo-
nents for application to a receiving and repro-
ducing system in accordance with the inven-
tion, and comprising a signal generator {8. which
may be of a conventional design including the
usuel cathode-ray signal-generating tube and
scanning elements. For developing scanning

voltages or currents for the generator 18, there

are provided a line-frequency saw-tooth wave

35

synchronizing voltage source of a motion picture
mechanism, where such is employed.

.Connected in cascade to the output circuit of
the signal generator 18, in the order named, are
video-frequency amplifiers 18, {9 and 28, a modu-
lator 21 and associated coupled carrier-frequency
oscillator 22, a power amplifier 23, and an an-
tenna system 24, 28, all according to conventional
practice. The output circuit of the pedestal gen-

- erator 14 is coupled to the video-frequency am-

plifier (9, while the output circuit of the synchro-
nizing signal-generating apparatus i§ is coupled

" to the video-frequency amplifier 20, Suitable

40

means (not shown) may also be provided for
developing a unidirectional background control

.- voltage and applying the same to the amplifler
i

50
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Neglecting for the moment the details of the

5 Synchronizing signal-generating. apparatus 1§,

the system just described comprises the elements
of a television transmitting system of conven-
tional design and, the various parts thereof
which are illustrated schematically being of any
well-known construction, a detailed description
of the general system and its operation is un-
necessary. Briefly, however, the image of a scene
to be transmitted is focused on the target of the
cathode-ray tube of the signal generator 18 in
which tube a cathode-ray is developed, focused
and accelerated toward the target in the usual
manner. Scanning or deflecting currents or
voltages developed by the generators i and 12
are applied to the scanning elements of the gen- -
erator {8 to provide electric fields which serve to
deflect the cathode-ray horizontally and verti-
cally thereby to scan successive series of. parallel
lines or fields upon the target. The deflecting

" currents or voltages and, hence, the scanning

65
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‘flelds, are of well-known saw-tooth wave form,

providing a relatively slow linear trace and rapid
retrace. . The number of lines per field is deter-
mined by the relative value of line- and frame-
scanning frequencies. The line. frequency is
preferably a multiple. (which is an integer plus
a fractien) of the field frequency so that the
successiye flelds of parallel lines traced on the
target interlaced in the well-known manner.
Tae scanning frequency may, for example,

generator If and a frame-frequency saw-tooth 75 be 13,2& cycles and the fleld-scanning trequency

(
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60 cycles per second, respectively. Block-out im-
pulses developed by the generator (3 are applied
to the control electrode of the cathode-ray tube
to suppress or block out the beam during retrace
portions of the scanning cycles, while pedestal
impulses developed by the generator i4 are ap-
plied to the amplifier 18 to suppress surges which

occur and set the level at black during each line -

and fleld retrace interval.

The synchronizing impulse signal developed’

by the apparatus 15 is applied to the modulation
amplifier 20 while the timing impulses developed
by the generator 18 aré applied to the generators
i§—14, inclusive, in- the apparatus {§ to lock
these generators and apparatus in synchronism.

The photosensitive elements of the target in
the cathode-ray tube of the generator {4 being
electrically affected to an extent dependent upon
the varying values of light and shade at the cor-
responding incremental areas of the image fo-

10

R <
{8 for synchronization, while its output circuit -
is coupled to a so-called “short memory" cir-

cuit 30.

‘The device 38 may comprise a pentode vacuum
tube 31 having a condenser 32 included in its
anode circult in paralle]l with a high impedanee
feed resistor 33, by way of which operating
potential is supplied to the anode of the tube
from a stitable source as indicated at 4B, while
& suitable potential is applied to its screen from
a source indicated ai +8c. The input circuit

- of & ]imiter and amplifier.34 is connected across

15

20

cused thereon, as the cathode-ray scans the tar- -

get, a video-frequency voltage of correspond-
ingly varying amplitude is deveolped in the out-
put circuit of the generator 18 and applied to
the video-frequency amplifier' {8, wherein - this

‘voltage is amplified and from which it is trans-

lated to the amplifier. 19. Where a unidirec-

the condenser 32 while the output circuit of
this device is in turn connected to a second im-
iter and amplifier 35. The limiters and ampli-
flers 34 and 35 may be similar in construction
and operation to the limiters and amplifiers 27
and 28. The output circuits of the limiters and
amplifiers 28 and 3§ are connected to & mixing
amplifier 3¢ for the purpose of combining the
line-synchronizing and fleld-synchronizing im-
pulses. while the output circuit of the amplifier
38 is in turn coupled to the video-frequency am-

~plifier 28 as explained above,

25

tional back-ground iliumination voltage has been

developed by suitable means (mot shown) it may
also be applied to the amplifier 19. Here the
video-frequency voltage is further ampilfied and
- mixed with:the unidirectional voltages and with
pedestal impulses supplied from the generator
f4. -The amplified mixed voltages in the output
- circuit of the amplifier :19 are thereupon applied
to the amplifier 20, wherein they are further

30

35

amplified and mixed with the synchronizing im-

pulse signal supplied from the apparatus 0%,

The modulation voltages are thereupon supplied '

to the modulator 21, wherein they are so im-
pressed upon the carrier wave generated by the
oscillator 22 as to .develop a positively- modu-
lated-carrier such as described above. The re-
sultant modulated-carrier signal is delivered to
the power amplifier 23 for amplification and is
thereafter impressed upon the antenna system
. 24, 25 to be broadcast.

40

45

Referring now more parflcularly to the appa- -

ratus 15 provided for the purpose of developing
line-synchronizing impylses, there is provided a
generator 26, which may comprise signal-gen-

erating apparatus of any suitable conventionsl’

type adapted to develop periodic impulses of line-
scanning frequency, for example, 13,230 ‘cycles
per second, and of rectangular or peaked im-
pulse wave form, as indicated immediately below
the generator 26. The input eircuit of this gen-

erator is coupled to the timing generator 16 for

50

In the operation of the synchronizing signal--
generating apparatus 18, the generator 26, syn-
chronized by the timing generator 1§, serves fo
develop a periodic rectangular or peaked impulse
.wave of line-scanning frequency and to deliver
‘this wave by way of the limiters and ampli-
fiers 21 and 28 wherein, due to their limiting
and amplifying action, there are developed pe-
rlodic. line-synchronizing impulses having lead-
ing edges. of steeper slope than their. trailing
edges, as indicated by thé wave adjacent the
limiter and amplifier 28.

The generator 28, synchronized by the timing
generator 16, serves. to develop a periodic rec-
tangular impulse wave of the desired fleld-scan-
ing frequency and this wave is applied to the .
grid of the tube 31 of the short-memory circuit
39 with such polarity that the grid is positive
during the trace porti>n of each cycle, that is
during the perlods between the impulses, when

the tube 31.constitutes a low resistance shunt - -

path across the condenser 32. During the short
retrace periods, that is, for-the duration of the
impulses, the grid is made highly negative so
that the condenser charges exponentially by way
of the resistor 33.- At the termination of each .
impulse, the condenser 32 is again shorted by
way of the anode-cathode conductance of the
tube and discharges more raidly. ‘The resultant
voltage impulses developed s/cross the condenser

55 32, therefore, have leading: edges. of relatively

synchronization, while its output circuit is coll- .

‘pled’to & limiter and amplifier 27 having its
ouput circuit connected in turn to a further lim-
iter and amplifier 28. ‘The limiters and amplifiers
may comprise any sultable conventional circuit
arrangement, including, for example, vacuum
tubes so biased as to cut off predetermined por-
- tions of the applied waves.’

For the purpose of developing frame-synchro-
nizing impulses, there is provided a generator
29, which may be of any suitable conventional
oonstmction adapted to develop a periodic im-
pulse wave of thé desired fleld frequency, for
example, 60 cycles, thc impulses of which are

70

gradual slope and terminating edges of steep.
_slope as indicated by the curve immediately be-
low tube $1. The limiters'and amplifiers 3¢ and
38 serve to cut off the upper and lower portions
of these impuises, therzby to develop field-syn-
chronizing impulses of the desired wave form, .
such as lndlcated adjacent the limiter and am-
plifier 38. -

The line-synchronizing and neld-synchmnlzlng
impuises are combined in the mixing amplifier 3¢
and applied to the amplifier 20 as mentioned
above. The significance of the particular shapes
of the synchronizing impulses will be better un~
derstood in connection with the following de-
scription of receiving apparatus embodying .the
present invention and the general explanation of .
the systaninconnectionwlththecurvesof!‘ln

of rectangular form as indicated immediately = 3-9, inclusive.

" below this generator. The input circuit of the

‘ cenerator 2915 coupled to the’ timlng generator 98 tem there illustrated eompr!ses 8

Referring more particularly to Fig. 3, them-
television re-




4
celver of the superheterodyne iype including an
antenna system 31—38 connected to a radio-
frequency amplifier 38 to which there is con-
nected in cascade, in the order named, an oscil-
Iator-modulator 48, an intermediate-frequency
amplifier 44, & detector 42, a video-frequency
amplifier 43 and & cathode-ray signal-repro-
ducing tube “ A line-frequency generator 4%

_and & frame-frequency generator 46 are also cou-
pled to the output of the video-frequency am-
plifier 43 by way of suitable synchronizing sig-
nal-separating apparatus 53 and to the scanning
elements of the cathode-ray tube.
units 31—44, inclusive, 45 and 46, may all be of
conventional well-known construction so that de-
tailed illustrations and descriptions thereof are
deemed unnecessary herein.

Referring briefly to the operation of the receiv-

ing system, television signals transmitted, for ex-
ample, from a system such as shown in Fig. 1
‘and intercepted by the antenna circuit 317, 38,
“are selected and amplified in the radio-frequency
amplifier 38 and supplied to the oscillator-modu-
" lator 48 wherein they are converted to intermedi-
ate-frequency signals which, in turn, are selec-
tively amplified in the intermediate-frequency
-amplifier 41 and delivered to the detector 42.
The modulation components of the signal are
. derived by the detector 42 and are supplied to the
. video-frequency amplifier 43 wherein they are
amplified ahd from which they are supplied to a
brilliancy-control electrode of the cathode-ray
tube 44. The intensity of the electron beam of
‘the tube 44 is thus modulated or controlled in
accordance with the video-frequency voltages im-
pressed upon the control electrode of the tube in
the usual manner. The modulation components
are also supplied to the apparatus §3, wherein
.synchronlzing components are separated from
‘the video-frequency components and the line-
synchronizing and frame-synchronizing impulses
are effectively separated from each other, as
further explained hereinafter, and applied to the
generators 4% and 46, respectively. Saw-tooth
current or voltage scanning waves are generated
by the line-frequency and frame-frequency gen-
erators 45 and 48, which are controlled by the
.gynchronizing impulses suppiied from the ap-
_paratus §3, and the scanning waves are applied
to the scanning elements of the cathode-ray tube

44, to produce electric scanning fields, thereby

_to deflect the ray vertically and horizontally so
as to trace successive interiaced fields of parallel
unesonthescremotthemhe to reproduce the
transmitted picture. .

Referring now more particularly to the por-

10

‘The stages or .

15

20

25

30
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from the signal a back-ground illumination con-
trol voltage as well as for effectively separating
the line-synchronizing and frame-synchronizing
impulses from each other. Moreover, with this
embodiment of the invention the sca.nning wave
generators of the receiver may include synchro-
nizing circuits wnich are botn adapted to be con-

.trolled by syncnrom'zmg impuises of the same

polarity.

In tonis system, the output of the video-fre-
quency of the amplifier 43 is connected to the
control grid of the cathode-ray tube 44 by way
of a coupling condenser 52 and is also coupled to
the generators 45 and 4% by means of rectifying
and separating apparatus indicated generally at
b3. 7Tne generators 4% and 46 include synchro-
nizing circuits adapted to be controlled by posi-

. tive synchronizing impulses. The rectifying

means comprises a diode 54 connected across the
output of the amplifier 43 through an inductance
55 in series therewith, as shown, and & source of
biasing potential, indicated by the battery 56, a
resistor $7 being connected across the diode §4
and inductance §5. The electrical values of the
condenser 42 and the resistor 571 are very large
and provide a large time constant for the rec-
tifler. 'The battery 56 provides an initial negative
bias for the control grid of the cathode-ray tube
to ensure proper operation thereof and also pro-
vides a negative bias to the vacuum tubes at the
input of geenrators 45 and 46 whereby only the
positivély poled synchronizing pulses are effective.
The diode 54 acts as a peak rectifier passing

. current only during the synchronizing impulses,

cutting off the video-frequency components. The
inductance 55 provides a load or output circuit

" across which are developed synchronizing im-

40

43

50

ttonotthesystanotm 2 embodying the pres-

-‘ent invention, the unit 58 is provided for the pur-
‘pose of deriving the effectively separated line-
synchronixing and frame-synchronizing impulses,
so that they may be applied to the generators 4%
and 48 free from mutual interference and for the
mofmbm:!nzthedmallnwttouthode
ray tube 44.

Tmsmanentlsadsptedforuaeinam-
tem in which the composite modulation signal

includes combined video-frequency components,

_ back-ground ilumination components, the latter
. being represented by the pesk value of the signal
on the black side of its zero axis, and synchroniz-

ing components of the type described above. ' -
This arrangement provides a single rectifier and

associated load circuit responsive to the ampili-
tude of, and the slopes of the edges of, the syn-

70

" chronixing pulses for simultaneously deriving 75

pulse voltages. The flow of these impulses of .
current through the inductance 8% is effective
to develop a voltage, which is the derivative of
the current, across inductance §5, thereby serv-
ing effectively to separate the line-synchronizing

and frame-synchronizing impulses from each -.

other. A reversing inductance §8 is coupled to
the inductance 55 and the inductancez §§ and §8

are connected to the synchronizing circuits of

the generators 45 and 48, respectively.

In the operation of the system of Fig. 2, con-
sidering a signal of the type described above to
have been received and developed in the output
circuit of the amplifier 43, the diode passes cur-
rent only during occurrences of the synchro-
nizing impulses as stated above, this being deter-
mined by the large time constant circuit
comprising the condenser §2 and the resistor §7
and the initial bias provided by the batlery §6.
Hence, during each of the synchronizing im-

.pulses, current flows through the inductance ele-

ment §§ in series with the diode and there are

-developed across this element synchronizing

impulses free from the video-frequency com-
ponents of the signal. Moreover, thiz element
serves to differentiate the current wave flowing
therethrough so that a periodic voltage wave is
developed thereacross comprising impulses the
form of which is dependent upon the wave forms
of the applied impulses, particularly the relative
slopes of the leading anhd trailing edges of the
synchronizing impulses. Since the signal com-
ponent derived by the detector 42 corresponds to



2,249,532

than . their leading edges, The synchronlzlng
components developed by differentiation across
the inductance element 88 are of the form of
double impulses, one-half of each double im-
pulse being a relatively narrow pulse of substan-
tial amplitude and the other half being of inap-
preciable amplitude. ‘Moreover, since the corres-
ponding differences in slope of the line-synchro-
nizing and field-synchronizing impulses are op-
posite In sense, the resultant line-synchronizing
and frame-synchronizing pulses of substantial
amplitude are of the opposite polarity. The
fnductance 58 being coupled to the inductance

§8 to provide a reversal of polarity, the voltage -

across the inductance 58 may be applied di-
rectly to the synchronizing circuit of the line-
frequency generator 45. This is possible since
the line impulses thus developed, which are of

15

appreciable amplitude, are then positively poled |

as applied to generator 48. The frame pulses
developed across the Iinductance 8% are also
positively poled as applied to generator 48.
Hence, circuits of both the generators 4% and
4§ are adapted to be controlled by positively poled
impulses.

The control grid of the cathode-ray tube is ini.

tially biased negatively by the battery 56 ap-
proximately to a point corresponding to the black

20
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level of the signal as applled to the tube. The

diode derives from the signal output of the am-
plifier 43 a positive unidirectional voltage equal to
the peak value of the composite modulation sig-
nal on the black side of its zero axis, this voltage
appearing across the resistor 87 and being applied
to the control grid of the cathode-ray tube in op-
 position to the inftial fixed negative biag of the
battery 56 to control only the background fllumi-
nation of the image reproduced by the system.
The resultant video-frequency signal applied to
the control grid, therefore, is of a desired wave
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form which includes the unidirectional and low- -
frequency background components as well as the -

. video-frequency picture components of the sig-
nal,

The general operation of the entire system may
be readily explained by reference to the curves of

5
and frame frequencies may be, as has been
stated, 13,230 and 60 cycles, respectively After
the line-synchronizing and frame-synchronizing
fmpulses have been combined in the mixing am-
plifier 38 and have been further combined in the
amplifier 20 with the video-frequency signals, the
combined signal appearing in the output circuit
of the amplifier 29 is of a form such as shown by
the curves of Figs. 6 and 7, where again the two
curves represent the signal as it appears during
alternate field-scanning cycles, the background-
illumination component of the signal being rep-
resented by the peak value of the signal in the
black direction.

In Fig, 6 there is indicated by the letters w, b
and s, the respective signal levels representing
white, black, and the peak amplitude of the syn-
chronizing impulses in the black direction. Since
this signal, as shown, is applied to the carrier
wave as modulation, it will be apparent that in-
creases in the amplitude of the carrier corre-
spond to increases in illumination of the image,
while the synchronizing impulses are all repre-
sented by decreases in carrier amplitude.

The curves of Figs. 6 and 7 also represent the
wave forms of the signals developed in the out-
put circuit of the amplifier 43 of the receiver of
Fig. 2. The video-frequency portions of the
curves being removed, as explained above, by
virtue of the biasing of the diode 54 in the sys-
tem of Fig. 2, the synchronizing signal voltages
and resultant currents through the inductance
element 55 are, therefore, of the form shown by
the lower portions b—s of these curves, Since
these currents are differentiated by the induct-.
ance element 58, the resultant voltages developed
across this element is of the forms shown by
the curves of Figs. 8 and 9 where, as explained
above, the only pulses of each resultant double
fmpulse of the respective line-synchronizing and
frame-synchronizing components of appreciable
amplitude are of opposite polarity.

While there have been described what are at;

- present considered to be the preferred embodi-
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PFigs. 3-8, inclusive, which' illustrate the wave

forms of waves developed at various points in the
systems of Figs. 1.and 2, time being represented
by abscissae and relative amplitude by ordinates
in each instance, ‘The curve of Fig. 3 represents
the wave form of the frame-synchronizing im-
pulse wave developed in the output circuit of the
limiter 35 in the system of Fig. 1. For simplicity,
all synchronizing impulses are shown in Figs. 3-7,
. Inclusive, with negative polarity. It will be noted
that the impulse of this curve is characterized by
a leading edge of relatively gradual slope and &
trafling edge of relatively steep slope. The curves
of Figs. 4 and 5 represent the wave forms of the
periodic line-synchronizing impulses, developed

in the output circuit of the Himiter and amplifier

28, as they appear during)alternate fleld-scan-
ning cycles, that is, during the intervals when the
~ field-synchronizing pulse occurs.’ The unique
. feature of the line-synchronizing impulses is that
their leading edges have relatively steep slopes
and thelr trafling edges have relatively lesser
slopes, 1t - thus being seen that the line-synchro-
nizing and fleld-synchronizing - impulses have
leading and tralling edges of a predetermined
difference in slope, the corresponding differences

* in slope of the line-synchronizing and field-syn-
chronizing impulges being in opposite senses. In

.. & preferred arra.ngement. for example, the line.

ments of this invention, it will be obvious to
those skilled in the art that various changes and
modifications may be made therein without de-

~ parting from the Invention, and it is, therefore,

‘aimed in the appended claims to cover all such

changes and modifications as fall within the true

_spirit and scope of the invention.
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What is clalmed is:

1. A television system for receiving and repro-
ducing a video-frequency signal including com-
bined video-frequency components, background-
illumination components, and synchronizing
components including line-synchronizing and-
field-synchronizing impulses having amplitude
values outside the amplitude range of the video-
frequency components, comprising a single recti-
fier and associated load circuit for simuitane-
ously deriving from said signal a unidirectional
bias voltage representative of background {llumi-
nation, and effectively separating the line-syn-
chronizing and field-synchronizing impulses from
each other, means for utilizing said effectively
separated synchronizing impulses for synchroniz-
ing separate scanning operations of the system,
and means responsive to said bias voltage for con-
trolling only the background illumination of the
image reproduced by the system.

2. A television system for receiving and re-
producing a video-frequency signal including
combined video-frequency components, back-
ground-fllumination components, and synchro-
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nizing components including line-synchronizing
and field-synchronizing impulses having ampli-
tude values outside the amplitude range of the
. video-frequency components and having leading
and tralling edges of a predetermined difference
in slope, the corresponding differences in slope
of said Hne-synchronizing and fleld-synchroniz-
ing impulses being in opposite sense, comprising
- single rectifier and associated load circult and
responsive to the amplitude of, and to the slopes
of the edges of, said synchronizing impulses for
simultaneously deriving from said signal a uni-
directional bias voltage representative of back-
ground fllumination, and line-synchronizing and

- fleld-synchronizing impulses effectively separat-
ed from each other, means for utilizing said ef-
fectively separated synchronizing impulses for
synchronizing separate scanning operations of
the system, and means responsive to said bias
voltage for controlling only the background il-
lumination of the image reproduced by the
3, A television system for recelving and re-
producing # video-frequency signal including
combined video-frequency components and syn-
chronizing components including line-synchro-
nizing and field-synchronizing impuises having
amplitude values outside the amplitude range of
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proportional to sald peak value of said signal, and
responsive to the slopes of the edges of sald syn-
chronizing impulses for developing from sald sig-
nal impulses corresponding to said line-synchro-
nizing and frame-synchronizing components ef-
fectively separated from each other, means for

“utilizing sald synchronizing impulses for syn-
_chronizing separate scanning operations of the
‘system, and means for utilizing said bias voltage.

for controlling only the hackground-fllumination

_of the image reproduced by the system.

4. A television system for receiving and repro-
ducing & video-frequency signal including com-
bined video-frequency components and synchro-
nizing components including line-synchronizing
and field-synchronizing impulses having smpli-
tude values outside the amplitude range of the
video-frequency components and having leading
and trailing edges of a predetermined difference
in slope, the corresponding differences in slope
of said line-synchronizing and fleld-synchroniz-
ing impulses being in opposite senses and the
background-ilumination being represented by
the peak value of the signal in the black direc-
tion comprising a source of bias voltage, a single

- dlode rectifier for derlving from sald signal a

said video-frequency components having leading

and trailing edges of a predetermined difference
in slope, the corresponding differences in slope
of said line-synchronizing and field-synchroniz-
ing impulses being in opposite senses, the back-
ground-illumination being represented by the
peak value of the signal in the black direction,
comprising a single rectifying means and sssoci-
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- ated load circuit for deriving from said signal a |

background-illuminstion control-bias voltage.

bias voltage proportionsl to said peak value of
said signal, an fnductance element in circult with
said rectifier for deriving from sald signal line-
synchronizing and fleld-synchronizing impuises
effectively separated from each other, means for
utilizing said effectively separated synchronizing
impulses for synchronizing the separate scan-
ning operations of the system, and means respon-
sive Jointly to both said bias voltages for control-
ling qnly the background-iHumination of the
image reproduced by the system. .
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