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Patented May 31, 1949 2,471,903 
UNITED STATES PATENT of FICE 

2,41,903 
WERTICAL, BLANKING CIRCUIT FOR TELE 

WSONTRANSMITTERSYSTEMS 

Otto H. Schade, West Caldwell, N. S., assignor to: 
Radio Corporation of America, a corporation, 
of Delaware 

Original application December 31, 1941, Serial No. 
425,088. Divided and this application Decem 
ber 29, 1944, Seria No. 50,369 

(C. 178-2.2) 3. Clains. 

This invention is a division of U. S. Patent, 
to Otto H. Schade, No. 2,402,091, filed December 
31, 1941, issued June 11, 1946, and relates to an 
improvement in television: Systems. More par 
ticularly, the present in Vention, relates to an: 
improvement in Systems for generating. Syn 
chronizing signals, blanking, impulses, and the 
necessary deflection voltage variations for use 
in a television transmitting apparatUS. 
In present-day television systems the receiv 

ing apparatus are maintained in Synchronous 
operation with the transmitting apparatus by 
means of transmitted horizontal and Vertical 
Synchronizing signals. These signals are nor 
mally, transmitted along. With the picture signals, 
the picture signals and the Synchronizing signals 
being used to modulate a single radio frequency 
carrier Wave. In order that the Synchronizing 
signals may be interspersed. With the picture. Sig 
nails, the picture signals are entirely, eliminated 
during periods of Synchronization and in lieu of 
the eliminated picture signals the desired Vertical 
Or horizontal. Synchronizing signals are trans 
mitted. It is also conventional practice to trans 
mit the Synchronizing signals in Such a direc 
tion that they are in the direction of black, in 
the picture and extend further in that direction 
than the blackest black (i. e., they are “blacker 
than-black'); so that when the composite series 
is applied to a televisiol receiving tube the Syn 
chronizing signals Will inherently cause blanking 
of the cathode ray beam in the receiving tube 
during return defection intervals. 
Warious Systems have been used for producing 

the desired blanking, Synchronizing, and deflec 
tion voltage variations that are necessary at the 
transmitter but in most instances. Such systems 
are rather complicated and involve a considerable 
number of tubes and circuit components. Fur 
thermore, in some systems, considerable addi 
tional circuit arrangements have been included 
in Order to transmit impulses of double horizon 
tal deflection frequency immediately preceding, 
during, and immediately following the transmis 
Sion of the Vertical Synchronizing impulse. Such 
transmission is generally known as slotted vertical 
Synchronizing and although the use of such a 
synchronizing method has certain advantages 
it, has been found that by using the circuits of 
the present invention, as herein described for in 
stance, it is not necessary to include the so 
called double line frequency preparatory impulses 
nor is it necessary to slot the vertical Synchroniz 
ing impulse at double line frequency. In the 
absence of Such slotting and in the absence of : 
the double line preparatory impulses the horizon 
tal deflection generator, may nonentarily lose 
synchronism; however, Synchronous operation 
of the horizontal oscillator Will be resumed almost 
immediately following the vertical Synchronizing 
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2 
impulse-period. Furthermore, it has been found, 
that adequate interlaced Scanning at both the 
transmitter and the receiver may be accomplished 
even in the absence of the use of the double, 
line frequency impulses. 

It is therefore. One purpose of the present, in 
wention to provide a new, improved and simplified 
synchronizing signal, and wave form generating. 
system which includes a relatively small number 
of tubes and circuit elements and which Will 
produce a picture and Synchronizing signal Series 
which is entirely effective to maintain Synchro 
nous operation of all-receivers tuned to the trans, 
mitting Station. 
Another purpose of the present invention re 

sides in the provision of a simplified System for 
producing the necessary picture signal series 
blanking impulses and the necessary horizontal 
and vertical Synchronizing impulses that are 
transmitted during the blanking period. 

Still another purpose of the present inven 
tion resides in the provision of means for simul 
taneously generating, deflection voltage variations 
which may be used to directly cause deflection 
of the Scanning Cathode ray beam in the televi 
sion transmitting tube or which may be used 
to drive a power tube for deflecting the scanning 
cathode ray beam. 

Still a further purpose of the present inven 
tion resides in the provision of a circuit for gen, 
erating Voltage. Variations which may be used 
to deflect a cathode ray beam in a monitoring 
oscilloScope. 
Another purpose of the present invention re 

sides in the provision of a circuit for generating 
voltage variations of saw-tooth waveform that 
may be used to control devices for producing 
shading control signals. 
A still further purpose of the present inven 

tion resides in the provision of a circuit arrange 
ment Which Will produce the above referred to 
Voltage Variations in response to the applican 
tion of properly timed horizontal and vertical 
Synchronizing impulses. 
A. Still further purpose of the present inven 

tion resides in the provision of a circuit arrange 
ment for producing a desired composite picture 
and Synchronizing signal series which may be 
used directly to modulate a radio frequency, 
oscillator in order that the composite signal may 
be transmitted to a remote receiving station. 

Still other purposes and advantages of the 
present invention: Will become more apparent 
to those skilled in the art from the following spec 
ification, and drawings wherein the single figure 
represents a preferred form of the present inven 
tion. Furthermore, the figure also shows various 
curves of Voltage variations appearing at various 
parts of the circuit. m 
For controlling the apparatus and circuit, ar 
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rangement shown in the single figure and de 
Scribed in the following specification, a source of 
horizontal and vertical Synchronizing impulses 
must be provided. Such a source is not shown in 
the drawing and it is to be understood that the 
horizontal and vertical synchronizing impulses 
may be derived from any appropriate generator. 
It is only necessary that the horizontal and verti 
cal Synchronizing impulses be of the desired fre 
quency and be spaced With respect to each other 
by the desired amount. By way of example, a 
generator for Supplying Such impulses is shown 
and described in Schade. Patent No. 2,254,626, 
issued on September 2, 1941. 

Referring now to the drawing, the picture sig 
nals which are derived from a television trans 
mitting tube are applied to terminals f and , 
the latter of which is connected to ground. These 
Signals may be derived from any desired tele 
vision transmitting tube. The horizontal Syn 
chronizing impulses from any appropriate source 
may be applied to the terminal 2 while the 
vertical synchronizing impulses are applied to 
the terminal 4. 
The System includes discharge tube 6, which 

in turn includes cathodes 8, two control elec 
trodes 20 and 22, and two anodes 24 and 26. 
These elements may be enclosed in a single tube 
envelope (as shown) or they may constitute the 
elements of tWo Separate triode or multi-elec 
trode tubes. The elements are connected as a 
multi-Vibrator and the operation of the multi 
Vibrator is synchronized by means of horizontal 
impulses which are applied to the terminal 2 
from any desired appropriate source. The im 
pulses Which are impressed upon the input, ter 
minal 2 are applied to the control electrode 20 
through coupling condenser 28. The control 
electrode 20 is connected to ground by way of the 
usual grid resistor 30 and in order that the con 
trol electrode may be operated at a proper po 
tential With respect to cathode 8 a resistance 32 
is also included between the control electrode 
and terminal 34 to which a positive potential is 
applied. The positive supply potential that is 
applied to terminal 34 is de-coupled from the 
elements of tube 6 by de-coupling resistance 36 
and condenser 38. The anodes 24 and 2 are also 
connected to the positive terminal 34 by Way of 
anode load resistance 40 and 42, respectively. The 
anode 24 is coupled to the control electrode 22 
by means of coupling condenser 44 while the 
Control electrode 22 is connected to the cathodes 
f8 by means of resistance 46 and potentiometer 
48. One end of the resistance element of the po 
tentiometer 48 is connected to the resistance 46 
Whereas the other end of the resistance element 
of the potentiometer, as well as the movable con 
tact thereof, are connected to the cathodes 8. 
The anode 26 is connected to output terminal 50 
and to ground through condenser 52 while the 
control electrode 22 is connected to output termi 
nal 54 by Way of resistance 56. The resistance 
56 has connected in parallel therewith a condenser 
58. The cathodes 8 are connected to ground by 
Way of variable resistance 6 and inductance 62 
while the inductance 62 has connected in parallel 
thereWith a resistance 63. The purpose of pro 
viding the inductance in the cathode circuit of 
tube 6 is to provide an inductive feedback im 
pedance in Order that short impulses of high am 
plitude may be produced. The widths of the pro 
duced impulses may be readily controlled by 
varying the amount of the resistance 6 which 
controls the cathode impedance. The speed of 
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operation of the multi-vibrator which includes 
the elements of tube 6 may be controlled by 
adjusting the potentioneter 48. 
When horizontal synchronizing impulses are 

applied to the terminal 2 with the impulses ex 
tending in a negative direction, electronic cur 
rent from cathode 8 to anode 24 is reduced dur 
ing application of the individual impulses. This 
reduction in anodic current causes positive im 
pulses to appear at the anode of tube 24 and 
these impulses are applied to the control electrode 
22 of tube 6 through condenser 44. The heavy 
cathode current that is Caused to flow drives the 
cathodes in a positive direction causing the cur 
rent to anode 24 to be completely cut-off and 
since the anode 24 is connected to terminal 60, 
the strong impulses produced at anode 24 are 
then available at terminal 60 and may have a 
wave form such as that represented by the curve 
65. Naturally the impulses extend in a positive 
direction and occur at a frequency corresponding 
to the Synchronizing impulses applied to the con 
trol electrode 20 but of a time duration (or width) 
determined by the resistance 6. 
The circuit also provides a Source of deflection 

voltage variations which may be derived from 
terminal 54 and which may have a wave form 
Similar to that shown by curve 64. These im 
pulses are derived from the control grid 22 and 
the parallel resistance and condenser combination 
56-58 are included between the control electrode 
22 and the terminal 54 in order to produce wave 
Shaping (and biasing of the following tube) to 
provide the desired Voltage variation or Wave 
form. It Will be noticed that this Wave form 
is Substantially that necessary for driving a power 
tube for Supplying horizontal deflection voltages 
for deflecting the Scanning cathode ray beam in 
an 'IconoScope' or similar television transmit 
ting tube where electromagnetic deflection is 
used. 
When condenser 52 is connected between the 

anode 26 and ground, the triode section includ 
ing anode 26 of tube 6 operates as a discharge 
tube as Well as a part of the multi-vibrator with 
the result that voltage variations of substan 
tially sawtooth Wave form may be obtained from 
the anode 26. As stated above, these voltage 
Variations are available at terminal 50 and may 
have a Wave form corresponding to the curve 
shown at 66. In So far as this part of the opera 
tion is concerned, the condenser 52 charges 
through load resistance 42 and de-coupling re 
Sistance 36 and is discharged by current flow be 
tWeen cathode 8 and anode 26. 
From the above it may be seen, therefore, that 

the Single tube 6, together with its associated cir 
cuit elements, operates both as a multi-vibrator and 
as a discharge tube for producing several sources 
of Voltage variation. From the terminal 60 may be 
derived horizontal blanking impulses of a width 
determined by the resistance 6 while from the 
terminal $4 may be derived voltage variations 
of a Wave form such as are suitable for driv 
ing a horizontal deflection power tube. Further 
more, the Saw-tooth wave form voltage varia 
tions which are derived from terminal 50 may 
be conveniently used for horizontally deflect 
ing the cathode ray beam in an oscilloscope tube, 
particularly where the cathode ray beam of the 
oscilloscope is electrostatically deflected. This 
Voltage, as stated above, may also be used to 
control a shading signal generating device. 

A. Somewhat similar circuit arrangement is 
also provided for producing similar voltage varia 
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tions at vertical deflection frequency. This cir 
cuit arrangement includes tube 68 which in turn 
includes cathodes T0, control electrodes 72 and 
T'as well as anodes 76 and 78. The elements 
of the tube 68 are connected as a multi-vibrator ind the operation of the multi-vibrator is syn 
chronized by vertical synchronizing signals ap 
plied to the terminal 4. Resistances 80, 82 and 
84 are connected in series and the series arrange 
ent is connected from input terminal 4 to 
round. The control electrode 72 is connected to 

the junction of resistance 82 and 84 by means 
of series connected resistance 86 and condenser 
88. Furthermore, a condenser 9 is connected 
between the control electrode 72 and ground. 
The inclusion of the resistance 86 and the con 
denser 90 provides a time delay circuit in order 
that the vertical synchronizing impulses which 
are applied to the terminal 4 will be delayed by 
a predetermined amouilt before being applied 
'to the control electrode 72. The anode 76 is 
connected to terminal 34, to which is applied a 
positive potential, by means of load resistance 92, 
potentiometer 94 and de-coupling resistance 96. 
A decoupling condenser 98 is connected between 
the junction of potentiometer 84 and de-coupling 
resistance '96 while the movable contact of the 
potentiometer '94 is also connected to the junc 
tion of the potentiometer and the de-coupling 
resistance'96. The anode 78 is also connected to 
the de-coupling resistance by means of po 
tentiometer it. The cathodes 70 are connected 
to "ground by way of cathode resistance 02, the 
resistance being bypassed by condenser 04 in 
order to round off the front edge of the feed 
back impulse. This action, in so far as the feed 
back is concerned, is effective to prevent un 
stable triggering of the circuit and greatly in 
creases the stability of interlace. Woltage varia 
tions which are present at the anode 76 are 
applied to the control electrode 74 by Way of cou 
spling condenser 04 while the control electrode 

is connected to ground by way of resistance 
fo6 and potentiometer 08. The potentiometer 
08 is connected as a variable resistance and is 

effective to control the free operating speed of the 
imulti-vibrator. 

The Vertical Synchronizing impulses which are 
applied to terminal 4 are also applied to the con 
trol electrode of tube 0. 
of this tube is connected to the junction of re 
sistance 80 and 82 by means of series connected 
resistance f2 and condenser 4. The voltage 
variations which are applied to the control elec 
trode of tube D are therefore not delayed and 
precede the voltage variations which are applied 
to the control electrode 72 by a predetermined 
'amount. The control electrode of tube O is 
also connected to ground by a usual grid resist 
ance fis. The cathode of tube flo is connected 
to ground by cathode resistance 8 while the 
anode of the tube is connected to the positive 

ininal 34 by means of anode load resistance 
2O. 
When vertical synchronizing impulse signals 

are applied to the control electrode 72 of the 
multi-vibrator tube 68 after a predetermined 
time delay, the operation of the multi-vibrator 
is controlled and synchronized with the vertical 
synchronizing impulses and the circuit operates 
to produce at the anode 76 delayed voltage varia 
stions which extend in a positive direction. These 
Voltage variations are present on conductor 22 
sand-areapplied to a further delay, circuit includ 
ing resistances 24 and 26 as well as condensers 

The control electrode 
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and Vertical Synchronizing signals. 
Farrangement for producing the desired blanking 

6 
128 and 30. The combination of resistance 24 
and condenser 28 as well as the combination of 
resistance 26 and condenser 30 provide a 
further time delay for the voltage variations 
present at anode 76 and these delayed voltage 
variations are then available at conductor 32. 
The wave form of the delayed voltage variations 
may have a wave form similar to that shown at 
curve 34. The anode of tube fle is connected 
to conductor 32 by means of resistance 136 
and since the voltage variations appearing at 
the anode of tube 0 are not delayed, these 
voltage variations when combined with the de 
layed voltage variations from the anode of tube 
76 produce a vertical blanking impulse such as 
shown at curve 38 the duration of which is 
sufficient to provide the necessary vertical blank 
ing. 

Furthermore, the multi-vibrator including tube 
68 and its associated circuit elements also pro 
duces voltage variations which are available at 
the control electrode 74 and which are applied 
to terminal 49, these voltage variations being 
similar to those shown by curve 42 and Suit 
able for energizing a vertical deflection power 
tube. These voltage variations are therefore 
similar to the voltage; variations which are avail 
able at terminal 54 and may be ultimately used 
in deflecting the cathode ray beam in the tele 
vision transmitting tube, particularly where the 
beam is deflected by electromagnetic means as is 
the case in an “Iconoscope.' Connected between 
anode 78 and ground is a condenser .44 and this 
condenser is charged through anode load resist 
ance 28 and de-coupling resistance 96. The 
condenser 43 is discharged by that portion of 
tube SS including anode 8 to Operate as a SaW 
tooth Wave generator so that voltage variations 
of Sawtooth wave form may be derived from the 
anode 8. Actually, these voltage variations are 
available from the movable contact of potenti 
ometer 9 and are applied to terminal 46. 
They may have a waveform such as that shown 
by curve 48. As explained above, these voltage 

45. variations of sawtooth wave form may be con 
veniently used for deflecting the Cathode ray 
bean in an oscilloscope particularly where elec 
rostatic deflection is used. The voltage varia 
tions may be used directly or after appropriate 

They may also be used to control 
vertical shading tubes. 
From the circuit as so far described, it may be 

Seen that a very simple and convenient circuit 
arrangement has been provided for generating 
horizontal and vertical blanking impulses and 
for Simultaneously generating horizontal and 
Wertical deflection driving voltage variations. 
These deflection driving voltage variations, after 
appropriate amplification, may be used to de 
flect the cathode ray beam in the television trans 
initting tube. Furthermore, the circuit arrange 
ment also provides a source of voltage variations 
of sawtooth wave form and of horizontal and 
vertical frequency which may be conveniently 
USed for defecting the cathode ray beam in the 
monitoring oscilloscope. 
AS Stated above, the picture signals as derived 

from the television transmitting tube are applied 
to terminals fo and if f. These picture signals 
must be Suppressed at various regularly spaced 
intervals in order that the suppressed picture 
Signals may be replaced by the desired horizontai 

The circuit 

and for interposing the desired synchronizing 
Signals includes tubes 50, 52 and 54. Of these 
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tubes, tube 50 is the picture signal blanking tube 
whereas tube 52 is the synchronizing signal in 
sertion tube. Both tubes when supplied with 
proper voltage variations operate to produce the 
final composite picture and synchronizing signal 
Series. 
Tube 54 includes cathodes 56, control elec 

trodes 58 and 60 as well as anodes 62 and 64. 
The cathodes 56 are connected to ground while 
the control electrodes 58 and 60 are connected 
to ground by way of grid resistors 66 and 68, 
respectively. The anodes 62, and 64 are con 
nected to the positive terminal 34 by load re 
sistances 6 and 72, respectively. 
The horizontal blanking impulses which are 

available at terminal 60 and which are derived 
from the anode 24 of tube 6 are applied to the 
control electrode 58 by way of coupling con 
denser if 4. Likewise, the vertical blanking in 
pulses which are available on conductor 32 are 
applied to the control electrode 60 by coupling 
condenser S. Both the horizontal and the ver 
tical blanking impulses have their voltage Varia 
tions extending in a positive direction to cause 
modulation of anodic current in tube 54. Since 
the blanking impulses extend in a positive di 
rection, the voltage variations at the anodes 62 
and 64 will extend in a negative direction upon 
the application of the blanking impulses to the 
control electrodes 58 and 60. The anode 62 
is connected to the anode 64 by means of a tune 
circuit including inductance 8 and capacitance 
86, this combination being connected in Series 
with condenser 82. The purpose of the in 
ductace 8 and the condenser 80 is to improWe 
the Wave form of the horizontal blanking con 
trol impulses. If desired, these elements may 
actually be omitted, in which case the anodes 
62 and 64 are directly connected together and 

a single common load resistance 72 is used. The 
voltage variations from the anodes 62 and 64 
are combined and are applied to the suppressor 
grid or electrode of tube f50 by Way of coupling 
condenser 84. The wave form of the combined 
blanking control impulses may be similar to that 
shown at 86. The screen grid of tube .58 is 
connected to positive terminal 34 by Way of re 
sistance 88 and potentiometer 90. The resist 
ance element of the potentiometer 9) is con 
nected between positive terminal and ground 
whereas the movable contact of the potentiometer 
is connected to the Screen grid resistor 88. The 
Screen grid is de-coupled for relatively rapid 
voltage Wariations by means of condenser 92. 
The cathode of tube 50 is connected to ground 
by an unbypassed cathode resistance 94, par 
ticularly if good white signals are available and 
if the television transmitting (camera) tube is 
operated at normal gamma. Under low light 
conditions, and where a transmitting tube similar 
to an IconoScope is used, a bypass condenser may 
be used to prevent degeneration and to increase 
the intensity of picture signals representative of 
white. The control electrode is also connected 
to ground by an appropriate grid resistance f 96. 
The anode of tube 5 is connected to positive 
terminal 34 by means of an appropriate load cir 
cuit which will be explained later. The suppres 
sor electrode of tube 50 is maintained at a pre 
determined positive potential with respect to 
ground by means of voltage divider resistances 
98 and 2. The junction of voltage divider 

resistance 38 and 200 is connected to the sup 
sor electrode by means of a further resistance 
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When picture signals are applied to the control 

electrode of tube 50 by way of condenser 204 
they operate to modulate the electron Stream in 
that tube. The picture signals as applied to ter 
minal 0 are polarized such that black in the 
picture is represented by a change in the nega 
tive direction whereas white in the picture is rep 
resented by a voltage change in the positive di 
rection. Accordingly, when signals representing 
black are applied to the control electrode of tube 
50, the voltage variations at the anode of that 

tube will extend in a positive direction. In order 
to afford the desired blanking at horizontal and 
vertical defection frequency, the Voltage Wari 
ations which are applied to the SuppreSSOr elec 
trode by way of condenser 84 from anodes 62 
and S4 of tube 54 are effective to cut-off the 
current flow through tube $8. As stated before, 
the voltage variations from the anodes ió2 and 
64 extend in a negative direction and are suf 

ficiently intense to reduce the anode current in 
tube 53 to zero. Accordingly, during such blank 
ing intervals, applied picture signals are ineffec 
tive to produce any potential change at the anode 
of tube 53 which is driven to its most positive 
potential. The height of the blanking pedestal 
or, in other words, the potential change of the 
anode of tube 58 during blanking intervals may 
be controllied and determined by the position of 
the movabie contacts on potentioneter 90 which 
controls the energizing potential in the Screen 
grid electrode of tube 5. The signal at the out 
put of tube SE therefore represents the picture 
signals applied to terminal with certain in 
termittent portions of the picture signals being 
suppressed or driven to a value representative 
of black in the picture. 

It is the function of the Synchronizing Signal 
insertion tube 32 to superimpose upon the blank 
ing signal the actual synchronizing signals which 
extend in the direction of black and which COr 
respond to blacker than black in so far as their 
intensity is concerned. The synchronizing Sig 
nals are not delayed with respect to the front 
edge of the blanking impulse as is the practice 
in some synchronizing systems since it has been 
found that the front edge of the Synchronizing 
impulse and the front edge of the blanking in 
pulse may coincide without producing any un 
desired resultS. 
Tube 52 includes a cathode, a control electrode, 

a screen grid electrode, a suppressor electrode 
and an anode. The cathode of the tube is con 
nected directly to ground whereas the control elec 
trode is connected to ground by resistance 296 in 
parallel with which is connected a condenser 208. 
The suppressor electrode is also connected to 
ground by resistance 2 and is coupled to a 
suppressor electrode of tube 5 by way of coul 
pling condenser 22. The horizontal synchroniz 
ing signals are then applied to the suppressor 
electrode of tube 52 from the blanking tube 
54 but in this connection is included condenser 
22 and resistance 2 (). These elements perform 
a differentiating action to differentiate the hori 
Zontal blacking impulse to thereby produce a 
shorter horizontal synchronizing impulse. There 
therefore appears on the suppressor electrode of 
tube 52 the horizontal synchronizing impulse 
Which is in fact the differentiated horizontal 
blanking impulse. The vertical Synchronizing im 
pulse is applied to the first control electrode or 
control grid of tube 52 by means of resistor 2 4 
and condenser 26 which are connected between 
the control electrode of tube 52 and terminal 4 



9 
to which is applied the controlling vertical syn 
chronizing impulse. The same signals that are 
used to control the vertical multivibrator tube 68 
are therefore used to supply vertical synchroniz 
ing impulses to the control electrode of tube (52. 

Since the horizontal synchronizing impulses 
that are applied to the screen grid electrode 52 
and the vertical synchronizing impulses that are 
applied to the control electrode of tube 52 ex 
tend in a negative direction, these impulses oper 
ate to reduce the current flow through tube s2 
with the result that the anode is driven in a 
positive direction during such intervals. 
The screen grid of tube 52 is connected to 

the movable contact of a potentiometer 28. One 
end of the resistance element of the potentiometer 
218 is connected to ground whereas the other 
end of the resistance element is, connected to the 
positive terminal 34 by way of resistance 220. 
This permits the application of a predetermined 
relatively small positive potential to the screen 
grid electrode, the electrode being by-passed to 
ground in so far as alternating current potentials 
are concerned by condenser 222. An adjust 
ment of the value of the potential applied to, 
the screen grid electrode which is made possible. 
by an adjustment of potentiometer 2:3 determines 
the height or intensity of the synchronizing sig 
nal impulses appearing at the anode of tube 52. 
The anodes of the blanking tube 5 and the 

synchronizing signal insertion tube 52 are con 
nected together and are in turn connected to 
positive terminal 34, through series connected in 
ductance 224, a further inductance 226, a re 
sistance 228 and 23. in order to stabilize the 
voltage applied to the anode load circuit of tubes 
50 and 52. An output circuit is provided be 
tween ground and the junction of inductances 
224 and 226 through condenser. 234 so that the 
output energy is available from terminals 236. 
The inductance 224 is paralleled by a resistance 
233 in order to slightly modify the wave form at 
the output terminals. 

It may be seen therefore that picture signals 
when applied to the control electrode of tube 
50 cause a corresponding voltage drop in load 

resistance 228 to produce amplified voltage vari 
ations at the output terminal 235. The horizontal 
and vertical blanking impulses which are applied 
to the screen grid electrode of tube 5 reduce 
the current flow through that tube to Zero, with, 
the result that the potential at the outputter 
minal 236 is altered in a positive direction. The 
plate current of the parallel synchronizing in 
sertion tube 52 also causes a voltage drop in the 
common load circuit resistance. 228. The plate 
current ratio of tube 52 to tube 5 determines 
the ratio of the synchronizing signals (super 
sync) to blanking. This ratio can be controlled, 
as stated above, by varying the screen potential 
applied to tube 52 by means of potentiometer 
2: R. The vertical synchronizing implilses, as 
stated above, are applied directly to the control 
electrode of tube. 52 and, accordingly, cause tube 
152 to be driven to cut-off during vertical Syn 
chronizing intervals. During this time no hori 
zontal synchronizing impulses are present and 
accordingly no horizontal synchronizing signals 
are transmitted during the transmission of the vertical synchronizing signals. The inclusion of 
the inductances 224 and 226 prevents a loss of 
the high frequency components of the signal 
series. 

Preferably tubes 50 and 52 should be of the 
high gain type such as, for example, tubes 6ACT 
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(1852) for example. Such a tube having a screen 
electrode between the suppressor electrode and 
the anode may also be used advantageously. 
There therefore appears at the output termi 

nals 236 a composite wave form including picture 
signals and interspersed blanking and synchro 
nizing signals. Such a wave form after desired 
amplification may be used directly to amplitude 
or frequency modulate a radio frequency carrier 
wave in order that the signals may be trans 
mitted. , '' . 

The circuit shown in the drawing and de 
scribed above is particularly adapted for portable 
television equipment and provides the necessary 
voltage variations for operating such equipment. 
The principal elements necessary in addition to 
the circuit described are naturally a source of 
picture signal, a source of horizontal and vertical 
Synchronizing, impulses and a source of radio 
frequency energy particularly where radio trans 
mission is desired. With these additional ele 
ments it is possible to transmit television images 
and to, in addition, monitor such transmission by 
means of the usual cathode ray oscilloscope. 
The horizontal and Vertical synchronizing in. 

pulses which are applied to terminals f2 and 4 
may be derived from any desired source or, in 
fact, these signals maybe Supplied from the main 
television transmitter so that they are properly 
related to the 60 cycle power supply line. The 
horizontal and vertical synchronizing impulses 
may be transmitted to the portable equipment 
from the main transmitter by the use of a sepa 
rate carrier for that purpose or such signals, may 
be separated from the television signal trans 
mitted from the principal transmitting station. 
The picture signals may be derived from any 

television transmitting tube. Such as, for exam 
ple, an “Iconoscope,' an “Orthicon' or a “Mono 
scope.' 

Since the monitoring oscilloScope is generally, 
relatively small and it has a screen of about 3 
inches in diameter, the electron beam in such a 
tube is normally electrostatically deflected and, 
accordingly, the voltage variations of Sawtooth. 
wave form which are available at terminals 50. 
and 4.6 may be conveniently used for horizon 
tally and vertically deflecting the cathode ray 
beam in the monitor-tube. If it is desired to ob 
serve only the signal trace in the monitor tube 
then the horizontal deflection of a cathode ray 
beam therein may be produced by either the hori 
zontal or vertical deflection voltage while the ver 
tical defection of the cathode ray beam may be 
produced as a function of energy derived from 
the output terminals 236. 
From the above it may be seen that a rela 

tively compact and simplified synchronizing sig 
nal generator has been provided which operates 
to produce not only the desired blanking and Syn 
chronizing impulses but also produces voltage 
variations which may be used to deflect the cath 
ode ray beam in the television transmitting tube. 
Furthermore, the same system provides means 
for generating voltage variations of sawtooth 
wave form in order that a monitoring cathode 
ray tube may be used at the portable transmitter. 
The system described also operates to blank the 
picture signal series at predetermined intervals 
and to superimpose upon the blanking signals the 
desired synchronizing signals in order that a 
complete composite series of picture and Syn 
chronizing signals may be produced. 
The vertical synchronizing impulses may be of 

any desired length but it is preferable if their 
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length is chosen to equal approximately one line 
deflection duration as shown by the curve ap 
plied to the output terminals 236 in order to re 
duce the possibility of the horizontal deflection 
generator in the receiver from nomentarily 
dropping out of synchronism. Wertical Synchro 
nizing signals persisting for only one-half a line 
may even be used without resulting in any diffi 
culty in segregating the horizontal and vertical 
Synchronizing Signals. 
Although the system is described in more or 

less detailed form it is to be understood that var 
ious alterations and modifications may be made 
therein and any and all such modifications are 
to be considered within the purview of the pres 
ent invention except as limited by the hereinafter 
appended claims. 

I claim: 
1. A television transmitting system including 

a source of vertical Synchronizing impulses, a 
multi-vibrator including means for generating a 
first electron discharge stream, means for gen 
erating a second electron discharge stream, each 
means including a cathode, a control electrode 
and an anode, means including separate load 
impedances for maintaining said anodes positive 
with respect to their associated cathodes, a Con 
denser for coupling the anode of the first elec 
tron discharge stream to the contlo electrode 
of the second electron discharge stream, means 
including a time delay circuit for applying the 
vertical Synchronizing impulses to the control 
electrode of the first electron discharge stream 
to produce delayed voltage variations of a pre 
determined adjustable amplitude and duration 
at the associated anode, an electron discharge 
tube including a cathode, a control electrode and 
an anode, a load impedance for maintaining the 
anode of Said electron discharge tube positive 
with respect to its cathode, means for applying 
the undelayed vertical synchronizing impulses 
to the control electrode of said electron discharge 
tube to produce Voltage variations of a pre-de 
termined adjustable amplitude and duration, 
means to further delay the produced delayed 
Voltage variations, means for combining the fur 
ther delayed voltage variations produced at the 
anode of the first electron discharge stream with 
the voltage variations produced at the anode of 
said electron discharge tube to produce vertical : 
blanking impulses having a predetermined ann 
plitude and time duration, and a condenser con 
nected between the anode of Said second electron 
discharge tube and a point of fixed potential 
whereby voltage variations of substantially saw 
tooth wave form may be derived from the anode 
of said second electron discharge tube. 

2. A television transmitting system including 
a source of vertical Synchronizing impulses, a 
multi-vibrator including means for generating 
a first electron discharge stream, means for gen 
erating a second electron discharge stream, each 
means including a cathode, a control electrode 
and an anode, Ineans including separate load 
impedances for maintaining said anodes posi 
tive with respect to their associated cathodes, 
a condenser for coupling the anode of the first, 
electron discharge Stream to the control electrode 
in the second electron discharge stream, means 
including a time delay circuit for applying the 
vertical Synchronizing impulses to the control 
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electrode in the first electron discharge stream 
to produce delayed voltage variations of a pre 
deternained amplitude and duration at the anode 
of Said electron stream, circuit means to further 
delay the produced delayed voltage variations, 
an electron discharge tube including a cathode, 
a control electrode and an anode, a load imped 
ance for maintaining the anode of said third 
electron discharge tube positive with respect to 
its cathode, means for applying the undelayed 
Vertical Synchronizing impulses to the control 
electrode of said electron discharge tube to pro 
duce voltage variations of a predetermined am 
plitude and duration, and means for combining 
the further delayed voltage variations produced 
at the anode of the first electron discharge stream 
With the Voltage variations produced at the anode 
of Said electron discharge tube to produce ver 
tical blanking impulses having a predetermined 
amplitude and time duration. 

3. A television transmitting system including 
a Source of Vertical synchronizing impulses, a 
multi-vibrator including a first and a second 
electron discharge tube, each including a cathode, 
a control electrode and an anode, means in 
cluding Separate load impedances for maintain 
ing the anodes of the electron discharge tubes 
positive with respect to their associated cathodes, 
a condenser coupling the anode of the first elec 
tron discharge tube to the control electrode of the 
Second electron discharge tube, means includ 
ing a time delay circuit for applying the vertical 
Synchronizing impulses to the control electrode 
of the first electron discharge tube to generate 
delayed voltage variations of a predetermined 
amplitude and duration at the anode of said 
tube, circuit means to further delay the pro 
duced delayed Voltage variations, a third electron 
discharge tube including a cathode, a control 
electrode and an anode, a load impedance for 
maintaining the anode of said third electron dis 
charge tube positive with respect to its cathode, 
means for applying the undelayed vertical syn 
chronizing impulses to the control electrode of 
the third electron discharge tube to generate 
voltage variations of a predetermined ampli 
tude and duration at the anode of said tube, 
means for combining the further delayed voltage 
Variations generated at the anodes of the first 
and the third electron discharge tube to produce 
vertical blanking control impulses having a pre 
determined amplitude and time duration, and 
an electron storage device connected between 
the anode of Said second electron discharge tube 
and a point of fixed potential whereby voltage 
variations of substantially sawtooth wave form 
may be derived from the anode of Said Second 
electron discharge tube. 
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