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This invention relates to picture transmission 
systems, and particularly to video signal gen 
erators for use in these systems. It is espe 
cially adapted to be employed in test equipment 
for servicing television receivers, although not 
limited to Such use. 
Composite video signals, such as are used in 

commercial television systems, for instance, in 
clude various synchronizing pulses Superimposed 
on pedestal pulses that occur at predetermined 
intervals in the signal. The pedestal pulses are 
Of two kinds, consisting of line pedestals, which 
Occur once for each line period to produce hori 
Zontal blanking during the retrace interval be 
tween lines, and field pedestals which produce 
vertical blanking during the retrace intervals 
between successive field scanning operations. 
The synchronizing signals are of several types 
line synchronizing, equalizing, and field Syn 
chronizing. The line synchronizing pulses oc 
cur during the horizontal blanking intervals be 
tween lines and ... are Superimposed on the line 
pedestal pulses. They also occur during the 
latter portion of the vertical blanking interval, 
being Superimposed upon the field pedestal pulse 
in this instance. The equalizing pulses occur 
during an intial portion of the vertical blanking 
interval, and also during a second similar por 
tion of the vertical blanking interval. The field 
Synchronizing pulses occur during the interval 
between these two groups of equalizing pulses. 
The shapes, durations and timing of all these 
pulses have been standardized for commercial 
equipment. The television picture components 
are located intermediate the various pedestal 
(blanking) pulses in the composite signal. 

In generating video signals it is customary to 
produce the various Synchronizing pulses (line, 
field and equalizing) and the pedestal pulses 
(line and field) by wave-shaping methods in 
separate generating circuits, following which 
these pulses are brought together in the com 
posite video signal. According to present prac 
tice these standard recurrent-pulse portions of 
the composite video signal are formed from ele 
mentary signals such as sine waves, and the 
timing and shaping of the pulses proceed con 
currently. This method has necessitated a 
complex series of gating and clipping operations. 
At each step in the process, waveform distortions 
must be carefully avoided. For instance, cou 
pling time constants must be adequate to prevent 
the introduction of extraneous slopes which 
might cause variation of clipping levels, and va 
rious other precautions must be observed as is 
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Well known in the art. Consequently, the ap 
paratus utilized heretofore to generate video 
Signals has been complicated, bulky and expen 
sive, and in some instances it has been con 
sidered impractical, as for example, in service 
installations. 
A general object of the present invention is 

to simplify and reduce the cost of the equip 
ment needed to generate television video sig 
nals without impairing the accuracy of the sig 
nals produced thereby. 
A specific object of the invention is to sep 

arate the functions of wave-shaping and of tim 
ing in constructing the pedestal and synchro 
nizing...signals. 
Other objects are to eliminate many of the 

disadvantages of present-day video signal gen 
erators, and to provide an improved apparatus 
which facilitates the production of video 
Signals. 
The invention is characterized by Several 

unique features, among which it may be noted 
that pip-like timing pulses derived from an ele 
mentary constant-frequency signal are converted 
respectively into pairs of trigger pulses (syn 
chronizing and desynchronizing) which control 
the formation of the rectangular pulse com 
ponents of a composite video signal. These rec 
tangular pulses (commonly referred to as 'square 
waves') are of variable width depending upon 
the spacing between the pulses in each corre 
Sponding pair of trigger pulses. The spacing be 
tween individual pulses in each pair is controlled 
by multivibrators or equivalent devices accord 
ing to the particular width of the square (i. e., 
rectangular) Wave whose formation they con 
trol, and the spacings between pairs of trigger 
pulses depend on the periods of the timing sig 
nals. Suitable square wave generators of the 
type adapted to be triggered on and triggered 
off are used, and I propose to allocate one such 
generator for the pedestal pulses and another for 
the synchronizing pulses in a composite video 
signal. Arrangements are made herein for auto 
matically suppressing the trigger pulses in the 
various sets when they are not needed, so that a 
Single generator can be used to produce pulses 
of different widths; that is to say, both field 
and line pedestal pulses originate in one 'gen 
erator, and the line synchronizing, equalizing 
and field synchronizing pulses originate in an 
other generator. 

For a better understanding of the invention, 
together with other objects, features and ad 
Wantages thereof, reference is had to the follow 
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ing description of the invention taken in connec 
tion with the accompanying drawings which 
illustrate a preferred embodiment. 
In the drawings, 
Fig. 1 is a timing diagram to show the relations 

of the various trigger pulses to the composite 
Video signal in an apparatus constructed a C 
cording to the principles of my invention; 

Fig. 2 is a block diagram of the video signal 
generator, indicating its essential components; 

Figs. 3 and 4 together constitute a schematic 
Wiring diagram of the apparatus, With certain 
conventional portions thereof being shown in 
Simple block form or Oinitted; 

Fig. 5 is a perspective view of the signal ger 
erator mounted in a carrying case for portabil 
ity; and 

Fig. 6 is an elevational view of the chassis in 
the portable unit. 
In pursuance of the above stated objects of my 

invention, I provide pedestal and Synchronizing 
pulse generators of the type adapted for the pro 
duction of accurately shaped pulses in response 
to timed trigger signals. The function of timing. 
these pulses is performed by trigger pulse gener 
ators which are not required to produce accu 
rately shaped pulses. I have found that the 
Eccles-Jordan trigger circuit is particularly well 
Suited for the purpose of producing the pedestal 
and Synchronizing pulses, and in accordance with 
the preferred embodiment of the invention dis 
closed herein, I provide one such circuit for gen 
erating the pedestal pulses and another for gen 
erating the Synchronizing pulses. These pulse 
generators are accurately triggered on and off : 
by multivibrators which are controlled by wel 
known timing circuits, the positions and dura 
tions of the respective pulses being determined 
according to the functions which they will per 
form in the completed Signal (that is, horizontal 
and vertical blanking, line and field synchroniz 
ing, and equalizing). 
A typical composite television video signal. (with 

the picture signal components omitted therefrom) 
is illustrated diagrammatically at the top of 
Fig. 1. The picture is transmitted and received 
during those portions of the horizontal line 
periods (designated H) intervening between the 
regularly spaced blanking intervals, which occur 
while the Scanning and receiving electron beams 
are retracing. The picture signal amplitude will, 
of course, vary in accordance with the image that 
is being received. In the usual video signal the 
picture component for any particular horizontal 
line may have an irregular appearance as indi. 
cated by the broken line 5 in Fig. 1. If desired, 
an artificially produced picture signal, such as a 
series of dots, may be provided (as is the case in 
the illustrated embodiment of the invention), the 
representation of Such a signal being omitted 
from Fig. 1. 
The picture signal variation takes place be 

tween extreme amplitudes respectively designated 
"black' and "white' in Fig. 1. In standard nega 
tive picture modulation the minimum level is 
white and the maximum level of the picture 
Signal is black, as is well known. The horizontal 
blanking is produced by line pedestal pulses. 6 
in the video signal, which have an amplitude 
equal to or greater than the black level of the 
signal. During the horizontal blanking inter 
vals, additional pulses known as line synchroniz 
ing pulses are transmitted, these pulses being 
superimposed on the line pedestal pulses 6 and 
extending into the blacker-than-black region of 
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4. 
the signal. The line synchronizing pulses , aS 
may be observed in Fig. 1, are narrower than the 
line pedestal pulses 6. 

After each field has been Scanned, and prior 
to scanning of the succeeding field, there is a 
vertical blanking interval which is produced by 
a field pedestal pulse 8. These field pedestal 
pulses, like the line pedestal pulses 6, are at the 
black level of the signal. Superimposed on each 
field pedestal pulse, in the blacker-than-black 
region, are several series of pulses comprising the 
eqalizing puses 93, field Synchronizing pulses ! , 
and line Synchronizing pulses 7. The equalizing 
and field. Synchronizing pulses 9 and occur 
at the rate of two per line period. The standard 
field pedestal pulse has a width which must be 
between 13H, and 21H, a typical value being 18H, 
where H is a line period. In the first 3H there is 
transmitted a train of six equalizing pulses 9, fol 
lowed in the next 3H by an equal number of field 
synchronizing pulses . These are succeeded by 
another series of six equalizing pulses 9 in the 
third 3H. The remainder of the vertical blank 
ing interval is occupied by line Synchronizing 
puses 7 spaced apart by complete line periods. 
At the end of the vertical blanking interval the 
scanning beam is ready to commence viewing 
another field, and the picture signals, line pedestal 
pulses, and line synchronizing pulses again occur 
in the previously described order. 
The time interval between the beginning of 

the field pedestal and the first equalizing pulse 
is not critical, as is well known. A proposed value 
is .02H with a negative tolerance of Zero and a 
positive tolerance of H. In the present instance, 
a value of 6H has been chosen in order clearly 
to differentiate the commencement of this pulse 
from the first equalizing pulse 9. This is done 
for convenience only, and the invention is not 
limited thereby. 
In accordance with the present invention I 

propose to generate the pedestal pulses (both 
field and line) of a composite video signal in 2, 
square wave generator 2, Fig. 2, which may be 
of the Eccles-Jordan type. Likewise, all of the 
synchronizing pulses (by which term is meant 
the line synchronizing, field synchronizing, and 
equalizing pulses) are generated in another square 
wave generator 4 which may be of the Eccles 
Jordan type. Details of these particular gener 
ators are Shown in the Schematic circuit dia 
grams, Figs. 3 and 4. Each of the generators 2 
and 4 has two stable states, so that the various 
recurrent pulses in the composite video signal 
can be initiated and terminated at the appropri 
ate times by applying to the generators 2 and 4 
trigger pulses which are designated in Figs. 1. 
and 2 by the letters A, B, C and D. The trigger 
pulses A synchronize the pedestal pulse generator 
2; the trigger pulses B desynchronize the pedes 

tal pulse generator 42; trigger pulses C synchro 
nize the Synchronizing pulse generator 4, and 
the trigger pulses D desynchronize the synchro 
nizing pulse generator 4. The time relations 
between the trigger pulses and the composite 
video signal are represented in Fig. 1. 
The terms “synchronize' and “desynchronize' 

as used with reference to circuits controlled by 
the trigger pulses and other control pulses de 
scribed hereinafter are, for all practical pur 
poses, synonymous with “initiate operation of' 
and “terminate operation of,' respectively, the 
first-mentioned nomenclature being extensively 
employed in the art because of the particular 
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manner in which multivibrators and trigger cir 
cuits controlled by these pulses function. 

Referring now primarily to Fig. 2, which may 
be supplemented by reference to Figs. 1, 3 and 4 
where necessary, the above-mentioned trigger 
pulses are obtained from various multivibrators 
as indicated. The multivibrators are timed in their operations through the medium of timing 
pulses which are derived from standard timing 
pulse generators that are familiar to those skilled 
in the art. These timing pulse generators are, in 
the present instance, required only to synchronize 
and desynchronize the various multivibrators and 
have no connection whatsoever with shaping the 
final output pulses produced by the pedestal and 
Synchronizing, pulse generators, f2. and 4, the 
shaping function being performed entirely by the 
latter generators. ! ''' '' : ':''' ''' '''. ... 
The timing pulses which, control the multivi 

brators are of four kinds.--31,500 pulses per sec 
ond, i 31,500 pulses per second advanced, º 31,500 
pulses per second delayed, and 60 pulses per sec 
ond : (the last-mientioned pulses: coinciding with 
certain of the “advanced' pulses). In addition, 
a pulse signal of intermediate frequency, such as 
1500. pulses per second, derived : from the i samne 
timer chain is employed to Synchronize the pic: 
ture signal generator 6 which preferably is of 
the type that... furnishes a dot pattern when the 
equipment is being used for test purposes. 
A line key multivibrator, 8 is synchronized by 

the 31,500 pulses per second timing signal and is 
adjusted to divide the pulse repetition frequency 
2 to 1. This line key multivibrator synchronizes 
the line pedestal multivibrator 20, as indicated, 
the leading edge of the multivibrator output be 
ing utilized for this purpose. The terms "leading 
edge' and “trailing edge' denote which of the 
tubes in each multivibrator is effective in furnish. 
ing output. The line key multivibrator also op 
erates an "unsquelch' tube 22 which permits the 
line Synchronizing multivibrator 24 to operate on 
alternate synchronizing pulses from the 31,500 
pulses per second delayed signal source. Thus, 
the multivibrators 20 and 24 normally function 
to supply those portions of the various trigger 
signals A, B, C and D that are instrumental in 
producing the line pedestal and line synchroniz 
ing pulses. 
The terms 'squelch' tube and "unsquelch' 

tube designate tubes which enable certain multi 
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vibrators to control the operation of certain other 
multivibrators. A squelch tube becomes conduct 
ing when its controlling multivibrator fires, and 
shunts the controlled multivibrator, preventing 
it from responding to synchronizing pulses. An 
unsquelch tube becomes non-conducting when 
its controlling multivibrator fires, thus permitting 
the controlled multivibrator to operate normally. 
For producing the field pedestal pulses there is 

provided a multivibrator 26 that is synchronized 
by the 60 pulses per second signal and desyn 
chronized by the 31,500 pulses per second ad 
vanced signal. While each multivibrator is to be 
adjusted to a certain period of operation as indi 
cated in Fig. 2, the length of this period may be 
made to vary step-wise by applying a desynchro 
nizing signal to such a multivibrator. The 
“trailing edge' of the multivibrator then occurs 
coincidentally with one of the desynchronizing 
pulses so that the period of the multivibrator op 
eration will vary in steps rather than continu 
ously as would otherwise occur. The “leading 
edge" pulses from the field pedestal and line ped 
estal multivibrators 26 and 20 are applied to an 
amplifier 28, having separate amplifying sections 

53 

6 
for the two pulses, and a combined output circuit 
through which the trigger signal A is applied to 
the pedestal pulse generator 2 for synchroniz 
ing this generator. The “trailing edge' pulses 
from the multivibrators 26 and 20 are fed to an 
amplifier 30 which furnishes a "combined desyn 
chronizing trigger signal B to the pedestal gener 
ator 2. The field pedestal multivibrator 26 con 
trols a squelch tube 32 for squelching the line 
pedestal multivibrator during the vertical blank 
ing interval. Hence, line pedestal trigger pulses 
are not generated while field pedestal trigger 
pulses are being generated. 
The pedestal pulse generator 2 has a first com 

ponent, including the left-hand tube in the rec 
tangle 2, Fig. 3, to which are applied the “sync 
triggers A (FigS. 1 and 2) from the amplifier 28 
for initiating the various pedestal pulses. Simi 
larly, the generator f2 has a second component, 
including the right-hand tube in the rectangle 
2, Fig. 3, to which are applied the “desync' 

triggers B (Figs. 1 and 2) for terminating the 
various pedestal pulses. These two tubes actual 
ly are enclosed by a single envelope in the con 
struction as shown. Each tube has an abrupt 
action so as to impart steep leading and trailing 
edges to the generated pulses. The manner in 
which these tubes are coupled together for pro 
viding an Eccles-Jordan type of trigger circuit is 
clearly illustrated in Fig. 3 and is well under 
stood by those skilled in the art. 
: During the first portion of the vertical blank. 
ing interval it is essential that the line synchro 
nizing multivibrator 24 be prevented from funct. 
tioning. This is accomplished by the key No. 1 
multivibrator 34 which is synchronized by the 60 
pulses per second timing signal and desynchro 
nized by the 31,500 pulses per second timing sig 
nal. The multivibrator 34 has a period of opera 
tion equal to 9H during which time it operates 
the Squelch tube 36 for suppressing the line syn 
chronizing multivibrator 24, and the unsquelch 
tube 38 to condition the equalizing pulse multi 
vibrator 40 for operation. The key delay multi 
Vibrator 42 synchronizes the key No. 2 multivi 
brator 44 which commences operation when the 
period of the key delay multivibrator ends. How 
ever, inasmuch as the key delay multivibrator 
operates for approximately the first 3H of the 
Vertical blanking interval, the key No. 2 multi 
vibrator 44 is inactive during that time. There 
fore, the equalizing pulse multivibrator 30 is ef 
fective to feed synchronizing and desynchroniz 
ing trigger pulses respectively to the amplifiers 
46 and 48, the outputs of which are applied to 
the synchronizing pulse generator f4. 
... The synchronizing pulse generator 4 shown in 
Fig. 3 has essentially the same construction as the 
pedestal pulse generator 2 previously described. 
“Sync’ triggers C (Figs. 1 and 2) are applied by 
the amplifier 45 (Fig. 4) to the left-hand tube 
in the rectangle f4 for initiating the respective 
synchronizing pulses. “Desync' triggers D are 
applied by the amplifier 48 to the right-hand tube 
in the rectangle 4 for terminating the respective 
Synchronizing pulses. 

During the second 3H of the vertical blanking 
interval the key No. 2 multivibrator operates the 
squelch tube 50 for suppressing the equalizing 
pulse multivibrator 49 and it also operates the 
unsquelch tube 52 for exciting the field synchro 
nizing multivibrator 54. The multivibrator 54 is 
effective to supply those trigger pulses in the sig 
nals C and D for producing the wide field syn 
chronizing pulses to of Fig. 1. When the key 
No. 2 multivibrator 24 - ceases operating, ithe: un 
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Squelch tube 52 again suppresses the field Syn 
chronizing multivibrator 54, while the equalizing 
pulse multivibrator 4 is again unSquelched. 
This causes equalizing pulses 9 to be resumed 
throughout the third 3H of the vertical blanking 
interval, at the end of which time the key No. 
1 multivibrator 34 ceases operating and the mul 
tivibrator a is Squelched. 

During the latter portion of the vertical blank 
ing interval the line synchronizing multivibrator 
24 is free to operate to produce the line Synchro 
nizing pulses through the medium of the Syn 
chronizing pulse generator 4. 
The picture signal generator S of Fig. 2 is 

illustrated schematically at the bottom of Fig. 3. 
The 1500 pulses per second timing signal is used 
to synchronize a multivibrator 63 whose width is 
adjusted to about 2H. The multivibrator 60 cutS 
off a normally conducting starting tube 62 there 
by interrupting the fow of current in the coil of 
a tank circuit 64. When the tube 62 is cut off, 
a train of oscillations is set up in the tank cir 
cuit 64 at the resonant frequency of this circuit. 
A “keep-alive' oscillator 66 prevents the amplis 
tude of the oscillations from decreasing until the 
starter tube 62 again becomes conducting as the 
multivibrator 60 returns to its normal State to 
terminate the oscillations. The frequency of the 
tank circuit 64 is adjusted to be an even multiple 
of the line frequency, e. g., the 40th multiple, or 
630 kc. The result is a series of chains of sine 
waves of 630 kilocycles frequency, these chains 
occurring 1500 times per second, or 25 times per 
field, and lasting for about two horizontal lines 
of the scanning, depending upon the adjustment. 
These waves are passed through an amplifier 68 
tö á púlse shaping circuit 79 that forms the waves 
into pulses for use as a dot pattern in the video 
signal. These dot pattern pulses are combined 
with the pedestal pulses in the mixer 72, into 
whose plate circuit are also fed the synchronizing 
pulses, and the combined signal is fed to the out 
put amplifier T4. The composite video signal 
then appears at the terminals 76 and 78 which 
are alternatively selectable depending upon 
whether a positive or negative composite signal 
is desired. In Fig. 2 the mixer 72 and output 
amplifier 74 are designated generally by the nu 
meral 80. The picture sigmal appears on the 
viewing screen as 25 horizontal rows of dots with 
40 dots in each row. Choice of a particular 
number of rows and dots per row is arbitrary, 
and the invention is not restricted thereby. 
The television video signal generator disclosed 

herein is of considerably simpler construction 
than the prior types of apparatus for this pur 
pose. It is ideally suited for use in test equip 
ment to service television receivers. However, it 
may be employed in television transmitters as 
well. To this end there are provided terminals 
82 and 84, Fig. 3, in the field pedestal and line 
key multivibrator circuits 26 and 18, respectively, 
whereby the operation of the illustrated pedestal 
and synchronizing pulse generating equipment 
may be correlated with that of a television camera, 
or other picture signal source, and the grid of the 
mixer 72 to which the dot pattern signal nor 
mally is applied may be switched instead to a 
terminal 86 so that signals from the picture 
source will appear in the output of the mixer to 
replace the dot pattern. 

ihe video signal generator herein disclosed is 
especially suited for portable use. In FigS. 5 and 
6 there is illustrated a portable unit complete 
with power supply and all of the components ill 
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8 
lustrated schematically in Figs. 3 and 4. The 
generator chassis 99 is mounted vertically in a 
carrying case 92 having a handle 94, feet 96 and 
a detachable cover or iid 98. In Fig. 6 the chas 
sis is shown exposed to view after removal of 
the cover 98, the various tubes and other circuit 
elements being represented by circles and rec 
tangles for simplicity. The entire unit measures 
approximately 24 inches by 16 inches by 7 inches. 
Numerous advantages of the disclosed system 

Will be apparent to those skilled in the art. Elec 
trically, the apparatus is much simpler in design 
and easier to maintain than prior video signal 
generators. Almost all of the tubes may be of 
a uniform type, preferably double triodes. The 
apparatus also has improved mechanical features 
such as relatively Small size and weight. The 
cost of the generator is sufficiently moderate so 
that it will be a profitable addition to service 
men's equipment. The circuit design is highly 
adaptable for locating trouble in television re 
ceivers. The various components of the test ap 
paratus can be operated independently, if desired, 
So that only those components of the receiver 
which respond, for example, to the pedestal pulses 
Or the Synchronizing pulses are tested. A variety 
of other uses will readily suggest themselves. 
While a preferred embodiment of the invention 

has been illustrated and described, it will be ob 
Vious that modifications and variations can be 
made therein without departing from the spirit 
of the invention aš set forth in the appended 
claims. 
I claim: 
l. In an apparatus for generating a composite 

video signal including synchronizing pulses of 
various durations and pedestal pulses of various 
durations, all of said pulses occurring respec 
tively at predeterinined times in the video signal, 

cuit adapted tò be triggered bäck ärid forth be 
tween two stable states for respectively initiating 
and terminating each of the various synchroniz 
ing pulses occurring in the video signal, a sec 
ond trigger circuit adapted to be tiriggered back 
and forth between two stable states for respec tively initiating and termiriating each of the 
various pedestal pulses occurring in the video 
signal, a plurality of multivibrators, one for 
each of the various kinds of synchronizing pulses 
and pedestal pulses included in the coin posite 
video signal, each of said multivibrators being 
effective intermittently to produce pairs of trig 
ger pulses in which the pulses of each pair are 
separated by the time interval occupied by a 
pulse of a particular kind in the composite video 
signal, timing control means effective to space 
the successive operations of each multivibrator 
to coincide with the successive occurrences of a 
particular kind of pulse in the video signal, and 
a plurality of pulse-handling devices operatively 
interposed between said multivibrators and said 
trigger circuits whereby all of the trigger pulses 
corresponding to the various synchronizing 
pulses in the video signal are applied to said 
first trigger circuit, and all of the trigger pulses 
corresponding to the various pedestal pulses in 
the video signal are applied to said second trig 
ger circuit. 

2. In a video signal generator, a trigger circuit 
including a pair of electron tubes for generating 
pulses to be included in the video signal, the 
first of said tubes being effective when operated 
to initiate a pulse, and the second of said tubes 
being effective when operated to terminate the 



pulse, said.trigger being so arranged that 
each tube is rendered operative in response to a 
momentary trigger pulse applied thereto, trigger 
pulse generators each being adapted intermit 
tently to generate pairs of trigger pulses, wherein 
each pair consists of a leading pulse and a trail 
ing pulse, a first pulse-handling device for apply 
ing all of the leading.pulses from said trigger 
pulse generators to said first tube in said trigger 

°518972 ... 10 
ing a pedestal pulse generator, a synchronizing 
pulse generator, each of is id pulse generators 
being of the type that includes a first electron 
tube component effective. when operated to ini 
tiate a rectangular pulse" and a second electron 
tube component effective when operated to ter 
minate the rectangular pulse, a picture signal 

circuit, a second pulse-handling device for ap-10 
plying all of the trailing pulses from said trigg 
pulse generators to said second electron tube of 
said trigger circuit, and timing control means for 
causing all of said leading and trailing trigger 
pulses to occur in a predetermined timed Se-15 
quence, with a trigger pulse of each type being' 
intermediate two trigger pulses of the other type. 

3. In a video signal generator, pedestal pulse 
generating means comprising a trigger circuit 

generator, means for combining the respective 
outputs of all of the aforesaid generators to fur 
nish the composite video signal, field pedestal 
and line pedestal multivibrators for triggering 
said pedestal pulse generator; line Synchroniz 
ing, equalizing and field synchronizing multivi 
brators for triggering said synchronizing pulse 
generator; each of the aforesaid multivibrators 
being adapted when operated to furnish a pair 
of trigger pulses for exciting the respective one 

having a first electront be effective in response20 to a momentary synchronizing trigger pulse to' 
initiate a pedestal pulse, and a second electron 
tube effective in response to a momentary de 
synchronizing trigger pulse to terminate the 
pedestal pulse initiated by said first electron 25 
tube, a first multivibrator adapted to furnish 
alternate synchronizing and desynchronizing 
trigger pulses, a second multivibrator adapted to 
furnish alternate synchronizing and desynchro 
nizing trigger pulses, pulse-handling means for 30 
applying all of said synchronizing trigger pulses**** 
from both of said multivibrators to said first 
electron tube, other pulse-handling means for 
applying all of th? deSynchronizing trigger pulses 

... from both of said multivibrators to said second 35 
electron tube, and timing means to effect oper 
ation of said multivibrators coincidentally with 
the respective occurrences of horizontal and ver 
tical blanking intervals in the output video sig 

* nal. : : - . . . . . . . . . .. 

4. In combination with the pedestal pulse gen 
erating means set forth in the preceding claim 
3, squelch means to prevent operation of one of 
said multivibrators When the other of said 
multivibrators is operating. 

5. An apparatus for supplying the synchroniz 
ing pulses of a composite video signal, compris 
ing a trigger circuit having a first electron tube 
component effective when operated to initiate a 
synchronizing pulse and a second electron tube 
component effective when operated to terminate 
the synchronizing pulse, a first multivibrator 
effective when operated to apply intermittent 
pairs of trigger pulses to said trigger circuit, a 
second multivibrator effective when operated to 
apply intermittent pairs of trigger pulses to said 
trigger circuit, control means including a third 
multivibrator for causing said first and second 
multivibrators to operate at different times, and 
pulse-handling devices operatively interposed 
between said trigger circuit and said multivi 
brators for feeding the first trigger pulse of each 
pair of pulses furnished by said first and second 
multivibrators to said first component and the 
second trigger pulse of each pair of pulses fur 
nished by said first and second multivibrators 
to Said Second component. 

6. An apparatus as set forth in the preceding 
claim 5, wherein said control means includes a 
Squelch tube operatively interposed between said 
third and first multivibrators, and an unsquelch 
tube operatively interposed between said third 
and Second multivibrators. 

7. In a picture transmission system, a com 

of said pulse generators, pulse-handling devices 
whereby the first trigger pulse in each pair is 
applied to the first component of the respective 
pulse generator and the second trigger pulse of 
each pair is applied to the second component 
thereof, timing control means for operating all 
of said multivibrators in a predetermined timed 
relation, including key multivibrators, Squelch 
tubes, unsquelch tubes and a source of timing 
signals, all arranged to govern the sequence and 
manner in which the various trigger pulses are 
generated to correspond with the respective oc 
currences of the Warious pedestal and Synchro 
nizing pulses in the composite video signal. 

8. An apparatus for generating a composite 
video signal including recurrent pulses of various 
types having different time durations, such ap 
paratus comprising a plurality of trigger pulse 
generators each operative to furnish synchro 
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posite video signal generating means compris- 75 

nizing and desynchronizing trigger pulses in al 
ternate sequence coincidentally with the respec 
tive times at which the recurrent pulses of a 
particular type start and stop, pulse generating 
means including a first portion for initiating a 
pulse and a second portion for terminating such 
pulse, both of said portions being responsive to 
trigger pulses applied thereto, pulse handling 
means for applying to Said first portion Said Syn 
chronizing trigger pulses as the Sane are gener 
ated by said plurality of trigger pulse generators, 
other pulse handling means for applying to said 
second portion said desynchronizing trigger 
pulses as the same are generated by said plu 
rality of trigger pulse generators, with said pulse 
generating means being operative to generate the 
recurrent pulses of the Various types in response 
to said trigger pulses, and output means for in 
corporating the pulses generated by Said pulse 
generating means in a Video Signal Wave. 

9. An apparatus for generating a composite 
video signal including rectangular pulses of War 
ious durations occurring at different times in the 
signal, such apparatus comprising a plurality of 
trigger pulse generators each operative to fur 
nish Synchronizing and desynchronizing trigger 
pulses in alternate sequence, control means 
timing the operation of Said trigger pulse gen 
erators for causing the Synchronizing and de 
synchronizing trigger pulses furnished by each 
of Said trigger pulse generators to coincide with 
the respective times at which rectangular pulses 
of a given duration are initiated and terminated 
in the Video signal, a rectangular pulse generator 
capable of being triggered back and fortin be 
tween two stable states for respectively initiat 
ing and terminating a rectangular pulse, pulse 
handling means for applying all of the Synchro 
nizing trigger pulses from Said trigger pulse ge 
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composite vidéo signal, such apparatus compris 
ing a rectangular pötilsegenerator having two in 
put terminals and being capable'of assuming al 
ternate stable states in response to the applica tion of trigger pulses to the respective inputter 
minals, a plurality of multivibrators för trigger ing said reçtangular pulse generatörs, ’ëach of 
said multivibrators being effective when oper 

for incorporating the gen 
pulses in a video signal wave. . . . . . . 

10. An a is för supplying thè various - - - - - . . . . . . ?? _: ; ... . :, v ;._ , .? ... . . ? . ; -- ... S .; ..., -: . :, -• :- - ?... .: -- ... 

. of syn g pulses that occur in a synchronizing trigger pulses from all of said 
composite video signal, such apparatus compris- 15 multivibrators to one of said input terminals and ing a rectangular pulse generator having two for applying the desynchronizing pülses fröm all 
input terminals and being capable of assumi of said multivibrators to the other of said input 
alternate stable stat?s ii ise to the applit terminals to initiate and terminate the respective cation of trigger pulses to the respective input rectangular pulses in said generator, with the 
terminals, a line synchrönizing multivibratör, än 20 varioü? pulises generated by said rectarigular 
equalizing mùltivi , a field synchronizing pulse generator having various time durations 
'multivibrator, each of sai tivibrators being according to the time intervais between succes 
effective when op , - ... "... chronizing siye r pulses, timing means for operating 
and desynchronizing trigger'pul the respec- said 'multivibrators, and control means including 
tive times when the synchronizing pulses of a 25 other, multivibrators and squelch circuits šo re 
particular kind start änd, stóp in thie vid?ò sig- ‘latéid 'to the first-mentioned multivibratörs as to 
nal, a pülse handli ?? ?? ???t.u::?. condition them for operation i determined 
the synchr ? ( ???? ? ? ? ? * ? X ? s : sequence according to the various types of syn 

chronizing pulses that occur in a composite video 
signal. . . . : - - : ? ? ? "... ???? . ? ?: ? ?A??????? ??? 

ROBERTSON R. GANNAWAY. 
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