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5 Claims.

1

The present inventicn relates to improved
techniques and means particularly useful in
cathode ray tube indicators of the type such as
found in the so-called precision section of G. C.
A. (ground control approach) radar aircraft
landing systems, but of course is not necessarily
limited to use of such equipment.

More specifically, the present invention relates
to improved techniques and means particularly
usefu] in a remote location for decoding or un-
scrambling various trigger voltages representa-
tive of so-called antenns beam angle voltage
from a composite video train of the character
developed and used in the system described in my
co-pending patent application with Landee, et al.,
Serial No. 247,616, filed September 21, 1951, and
assigned to the same assighee.

In the system described in the aforementioned
co-pending application, a composite video train
is developed in which the spacing between so-
called reference and data triggers serves as a
measure of the magnitude of the angular posi-
tion of an antenna radayr beam while scanning
through space. Such reference and data triggers
form a part of such composite video train, the
other part of the composite video train includes
the so-called C and 1. triggers, between which
is disposed various signals used in producing vis-
ible indications on the face of a cathode ray
tube. Such ccmposite video train as shown and
described in the aforementioned co-pending ap-
plication is developed at a local station and
transmitted to a remote station at which the ref-
erence and data triggers are required to be sep-
arated from the remaining portion of the com-
posite video train. The present application is
directed to specific features of the means and
techniques used at the remote station for effect-
ing such separation of the reference and data
triggers from the composite video train and is
directed also to other related features.

For other objects and advantages of the pres-
ent arrangement, reference is made to the afore-
mentioned co-pending application, the disclosure
of which is incorporated herein by this reference
thereto.

The features of the present invention which
are believed to be novel are set forth with par-
ticularity in the appended claims. This inven-
tion itself, both as to its organization and man-
ner of operation, together with further objects
and advantages thereof, may be best understood
by reference to the following description taken in
connection with the accompanying drawings in
which:

Figure 1 shows the time relationship between
various triggers, range marks, cursor pulses and
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echo signals in the composite video train which
is developed by the apparatus described in the
aforementioned copending application, Serial No.
247,616, filed September 21, 1951, and applied to
the designated terminals of the apparatus shown
in the succeeding figures;

Figure 2 shows circuitry embodying features
of the present invention;

Figure 3 shows in more detailed form circuitry
in the angle voltage producing channel shown in
block disgram in Figure 2, and in particular, the
specific means embodying features of the pres-
ent inventicn whereby the reference and data
triggers are separated from the composite video
train; and

Pigure 4 shows the cyclical variation of azi-
muth and elevation beam angle voltages in rela-
tionship to the related position of the correspond-
ing radiated azimuth and elevation antennsa
beams, such voltage variations being applied to
the designated terminal in the apparatus shown
in the preceding figures.

With reference to Figure 1, the present inven-
tion is directed to means and techniques whereby
both the angle voltage data triggers are sepa-
rated from the composite video train, illustrated
in that figure, for purposes of recreating from
such reference and data triggers a corresponding
variation of azimuth and elevation beam angle
voltages of the character illustrated at 241 in
Figure 2 and also illustrated in Figure 4. Such
azimuth and elevation beam angle voltages which
appear recurrently, vary in amplitude from, for
example, 2 to 52 volts in accordance with the
angular position of the antenna beam radiated
from the azimuth and elevation scanning an-
tennas, as the case may be.

In accordance with the techniques described in
the aforementioned copending application of
Landee e} al., Serial No. 247,616, filed September
21, 1951, there are provided two antennas, i. e,
an azimuth and an elevation antenna for scan-
ning respectively in azimuth and in elevation.
First the azimuth antenna scans through space
and a voltage variation represented as 63 in Fig-
ure 4 is developed to serve as a measure of the
angular position of such antenna beam. Subse-
quently, after the azimuth antenna completes its
scan, the elevation antenna beam scans through
space and contemporaneously therewith an ele-
vation beam angle voltage variation represented
as 61 in Figure 4 is developed to serve as a meas-
ure of the angular position of the radiated an-
tenna beam. Then, after the elevation antenna
completes its scan, the azimuth antenns scans
In a reverse direction to return to its initial posi-

. tion and after completion of such azimuth scan,




2,834,368

3
the elevation antenna beam is scanned so as to
return to its initial position.

These beam angle voltage variations 63 and 61
when combined on a single line appear as the
variations represented at 241 in Figure 2.

The apparatus shown in Figure 2 serves t0.de-
velop the reference and data triggers illustrated
in Figure 1, from such variation 241 with the

spacing between the reference and data triggers

serving as a measure of the instantaneous ampli-
tude of the azimuth and elevation bearh angle
volts, as the case may be. It is observed,.that
these reference and data friggers appear as a
pair, and appear at a repetition rate of the radar
system which may, for example, be in the order of

10

2,000 per second, whereas, gs indicated in Figure °

4, the beam angle voltages vary at a much lower

rate, i. e., the beam angle voltage varies from 2
to 52 or, conversely, from 52 to 2 volts in approxi-
mately one dudrter of a second.

The particular means whereby such reference
and data triggers are produced with the spac-
ings which vary in accordsnce with the amipli-
tude of such voltage variations 61, 63, is described
more fully and claimed in my copending applica-
tion with Alvin Guy Van Alstyne, Serial No.
203,304, filed December 29, 1950, and assigned.to
the same assigrniee as the present application.
Furthermore, such copending application, Serial
No. 203,304, describes and claims means at a re-
mote location whereby the reference snd data
triggers are used for recreating the voltage varia-
tions 61, 63. As alluded to above, the present
mventlon 1s directed to means and techniques

whereby such refererice and data triggers illus- .

trated in Figure 1 are separated from the com-
posite video train and applied to beam angle re-
converting circuitry of the c¢haracter mentioned
in sueh copending application, Serial No. 203,304,
without interference produced by the other trig-
gers, pulses or signals in the composite video
train.

In general, the composite video train illustrated
in Figure 1 is useful in providing a visible display
on 2 cathode ray tube, such display inc¢luding an
azimuth versus range picture and a correspond-
ing elevation versus range picture. For this pur-
pose, the pair of C and L triggers are used to
gate the transfer of the radar video signals to
an intensity control ‘electrode .of the cathiode ray
tube, i. e., for example, the cathode.” The gate
produced by such C and L triggers have a tinie
length commensurate with the spacing between
such triggers, whereby the various range mark
pulses, cursor pulses and radar video signals may
serve to intensify the cathode beam to produce
correspending visual indications during the dura-
tion of such sate. Furthermore, a so-called re-

lay gate is developed from such composite video

train, the relay gate having a duration com-
mensurate with the time required for develop-
ment of the azimuth versus range picture. The
purpose of -such relay gate-is to cause the elec-
trical center of the azimuth versus range on the
one hand and elevation versus range pictures on
the other hand to be shifted alternately since it
is noted that both of these pictures are produced
by a cathode tube having a single electron gun
structure, and that the azimuth and elevation
plctures are presented on a time sharing basis.
In other words, first the azimuth picture is pre-
sented with the relay gate operative to shift the
electrical center of the cathode ray tube and
after the azimuth picture is developed, the relay
gate is-no longer present and the elevation pic«
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ture is presented with cathode beam sweeps
radiating from a different electrical center. Fur-
thermore, as alluded to above, an antenna beam
angle voltage, which varies in accordance with
the angular position of the radiated antenna
beam, i. e. azimuth or elevation beam as the case
may be, is developed and used to modulate the
cathode beam sweeps to thereby change their
radial position to effectively produce pivoting of
the sweeps about the different adjusted elec-
trieal centers.

In recreating the azimuth and elevation dis-
plays at the remote station, the C and L triggers
are transmitted to the remote station, but the

.C and L triggers are modulated in amplitude for

purposes of developing the aforementioned relay
gate. . In-other words, the relay gate as such is
not transmitted to the remote location but is de-
veloped in accordance with amplitude modulation
of the C and L triggers.

The manner in which the C and L triggers and
the pulses, signals and triggers between such C
and L triggers in Figure 1 are placed on the com-
posite video train is described in detail in the
aforementioned patent application of Landee et
al., Serial No. 247,616, arid for that reason neced
not be repeated here. For remoting purposes that
part of the composite video signal, i. €., that
portion between and including the C and L trig-
gers, is applied to terminal 216 in Figure 2, which
terminal is coupled to the control grid of the
line driver tube 211 through coupling condenser
212 and resistance 213. On the other hand, as
described in detail later, the reference and data
triggers 226 and 227 are applied to the composite
video train from the danodes of tubes 246 and 248,
respectively.

The junction point of conderiser 212 and resist-
ance 213 is connected to the cathode of the D.-C.
restorer tube 214, which has its anode connected
through resistance 215 to the negative un-
grounded terminal of voltage source 218. The
diode tube 214 is shunted by the resistance 211
and the anode of tube 214 is connected through
resistance 218 to the cathode of tube 21{. This
cathode is connected to the negative ungrounded
terminal of the voltage source 220. The screen
grid of the pentode driver tube 211 is grounded,
while the anode of tube 211 is connected through
resistance 222 to the central conductor of the
transmission line 223, which has its sheath
grounded. Such central conductor is returned
to ground through the loadmg resistance 224.
Also ‘applied to such central conductor is the
pair of reference and data triggers 226, 227, re-
spectively (indicated also in Figure 1), which
occurs periodically at the repetition rate of the
system, which, for examiple, may be in the order
of 2,000 pulses per second. Such pair of reference
and data triggers is, in fact, developed by the
radar system trigger applied to the input terminal
228 of the apparatus shown in block diagram
herein, but described specifically and claimed in
the copending application of Thomas J. Johnson,
Jr,, et al.,, Serial No. 203,304, filed December 29,
1950, and assigned to the same assignee as the
present application. The disclosure in such John.
son et al. application is incorporated herein by
this reference. thereto.

Briefly, this reference and data trigger de-
veloping circuit may be described as follows. The
system trigger Al applied to the terminal 228
is coupled to the trigger tube of a conventional
delay multivibrator stage 229. The voltage de-
veloped in the multivibrator is differentiated so
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as.to appear in the form shown at 238. 'This
differentiated waveform 230 is applied to the
reference blocking oscillator stage 231 to develop
a sharp positive reference trigger 232 at one of
the output terminals thereof. ‘This reference
trigger 232 is coupled to the internal conductor
of the transmission line 223 in accordance with
the means developed herein and described later.

The reference trigger 232 is applied likewise to
the data multivibrator stage 233 to produce a
negative-going gating voltage 235. This gating
voltage 235 is applied to the sweep generator
stage 236 to develop positive-going sawtooth
waves of the form shown at 237, which are ap-
plied to the pickoff stage 238, such stage 238 be-
ing controlled in accordance with antenna beam
angle voltage applied at the terminal 248 and
having the general waveform indicated at 24i.

It is noted that the variation of the beam
angle voltage applied to terminal 240 is at a
relatively slow rate, it being remembered that it
requires approximately one-quarter of a second
for either the azimuth or the elevation voltage
to change from one of its extreme values to the
other of its extreme values. On the other hand
the sawtooth waves 237 are applied at a relatively
large rate, namely, a rate in the order of 1800
per second. The output of the pickoff stage 238
appears as a negative-going pulse 240 delayed in
time in accordance with the instantaneous mag-
nitude of the beam angle voltage applied to the
stage 238. Such negative-going wave is shaped
in the amplifier stage 242, the output of which
is applied to the data blocking oscillator stage
243. The output of this stage 243 is the data
trigger 244, which is coupled to the transmission
line 223 in the manner described presently.

The reference trigger 232 is applied through
condenser 245 to the control grid of tube 248.
Likewise, the data trigger 244 is coupled through
condenser 247 to the control grid of tube 248.
The anodes of tubes 246 and 248 are jointly con-
nected to the internal conductor of transmission
line 223, while the cathodes of tubes 246 and
248 are jointly connected to the negative un-
grounded terminal of voltage source 258 through
adjustable resistance 252. Such negative termi-
nal of source 2508 is connected to the control grid
of tube 248 through resistance 254, which has a
tap thereon connected to a tap on resistance 255.
The resistance 258 is connected between the con-
trol grid of tube 246 and the negative ungrounded
terminal of source 258.

Thus, by the means described above, the entire
composite video train, including the reference
and data triggers shown in Figure 1, are applied
to the internal conductor of the transmission
line 223, but it is noted that instead of being
positive-going triggers and pulses, as shown in
Figure 1, they are inverted, i. e., all of the same
being negative-going.

Apparatus at remote station

‘The entire composite video train thus trans-
ferred over the transmission line or cable 223 is
applied to the ungrounded terminal of the gain
control resistance 260, which has its adjustable
tap coupled to the stage 261 labeled “Cancella-
tion System With Differential Amplifier.” The
general purpose of such stage 261 and the ap-
paratus therein is described and claimed in the
copending application of Green, et al., Serial No.
224,972, filed May 7, 1951, and assigned to the
same assignee as the present application.

Briefly, such stage 261 is used to substantially
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6

reduce or eliminate pickup voltages induced elec~
trostatically and/or electromagnetically in the
extended transmission line 223, and to compen-
sate for differences in ground potential between
the local station and the remote station. The
stage 261 depends for its operation on the use
of a similar parallel extending cancellation line
263 terminating at the local station in the re-
sistance 264, and being connected at the remote
station to stage 261 through an adjustable phas-
ing control resistance 265, an adjustable gain
control resistance 2671 shunted by the condenser
268, and the adjustable balance control resist-
ance 269.

The composite video train appearing at the
output of stage 261 is applied to the equalizer
stage 262, which serves efiectively to restore the
high frequency components of the composite
video train which is lost in transmission over
the extended transmission line or cable 223. The
output of the equalizer stage 262 is applied suc-
cessively to the amplifier stage 270 and cathode
follower stage 271, the D.-C. level of the com-
posite video train being controlled by the D.-C.
level restoring stage 272. The output of the
cathode follower stage 21t is applied to the input
terminals in video amplifiers at the remote loca-
tion of the type shown in Figures 10 and 4.

Relay gate producing means at remote location

Certain means described under this heading is
described and claimed in the copending patent
application of James R. Deen, Serial No. 230,646,
filed June 8, 1951, and assigned to the same as-
signee.

The C and L triggers in the composite video
train shown in Figure 1 having amplitudes of 12
volts during azimuth antenna beam scanning and
20 volts during elevation antenna beam scanning
are used to produce the relatively long relay gate,
using the apparatus shown in block form in Fig-
ure 2. For this purpose, the composite video
train is applied through coupling condenser 274
to the relay gate forming channel having the in-
put terminal 275 and the output terminal 276.

Briefly, the operation of this gate generating
channel is as follows. The negative-going gate
277 appearing at the output terminal 276 is pro-
duced during the time the elevation antenna
beam is scanning, i. e., during the period when the
C and L triggers have their maximum amplitudes
of 20 volts. During the time the azimuth an-
tenna is scanning these C and L triggers have an
amplitude of 12 volts. It is desired that both
the leading and trailing edges of the negative-
going gate 277 be accurately spaced in relation-
ship to the azimuth and elevation antenns beam
scanning periods, and for that purpose special
compensatory arrangements described in detail
hereinafter are provided. In general, the nega-
tive-going gate 277 is produced by integrating
effectively the series of C and L triggers occurring
during the elevation scanning period. However,
since some time is required in the step detector
or integrating networks described hereinafter,
the leading edge of the negative-going gate is
necessarily delayed a period too long for opera-
tion of the system as intended. To counteract
such undesirable delay the leading edge of the
negative-going gate otherwise delayed is ad-
vanced by control voltages developed during the
preceding azimuth beam angle scanning period.

More specifically, the composite video train is
applied to the input resistance 278, which has an
adjustable tap connected to the input terminal of
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the amplifier stage 279. It should be noted st the
outset that this relay gate forming circuit is
amplitude selective in-that the same will not re-
spond to triggers or pulses having an amplitude
appreciably less than 12 veits. ‘In other words,
the much smaller reference and data triggers, as
well as the range marks, cursor pulses and video
signals, are ineffective to operate this relay gate
forming channel. This is true since the-eleva~
tion blocking oscillator stage 280 and -azimuth
blocking oscillator stage 281, coupled respectively
to-the amplifier 279 through condensers 282 and
283, are operated only when the triggers applied
thereto have amplitudes in the order of 20-and
12 volis, respectively.

During the elevation beam scanning period
when the C and L pulses have an amplitude of 20
volts, the elevation blocking oscillator stage 288
is operated to produce @ sharp pulse in accord~
ance with each one of the C and L triggers.
These pulses thus produced in the blocking oseil»
lator 280 are integrated in the step detector-cir-
cuit 284. The output of the step detector 288 is
applied to the gate control stage 285 which, in so
far as the elevation channe] itself is concerned,
is'an inverter which inverts angd shapes the pulse
applied from stage 284. The output of stage 285
is applied to the first cathode follower stage 286
which, in turn, is coupled to the second cathode
follower stage 287 having the output terminal 2178.
It is noted that a regenerative feed-back eircuit
288 extends from the output of the cathode fol-
lower stage 286 to the gate contrcl stage 285 for
purposes mainly of obtaining a fast and unslug-

gish response, particularly in the transitional 3

period between the end of an azimuth scanning
period-and the start of the next succeeding ele-
vation scanning period. The output, in the form
of a negative gate 277, is produced.

The azimuth blocking oscillator stage 281 is
coupled .through. condenser 283 to the amplifier
279, but is rendered ineffective during the eleva-
tion scanning period by the negative gate 297 ap-~
plied. over the lead 29§ from the cathode follower
stage 281, Thus, only during the azimuth scan-
ning period the azimuth blocking oscillator stage
281 is operated. ‘'These pulses are step detected
in detector stage 282, After this waveform is
inverted in inverter and shaper -stage 283, it is
applied to the cathode followsr stage 294. The
output of the cathode follower stage 294 is thus
a “positive-going gating voltage 298, which of
course is developed only during the agzitmuth
scanning period. Such positive-going gate 2928
is differentiated in the.differentiating network
295 to produce the differentiated output voltage.
This differentiated output voltage is applied to
the gate control 285 and effectively serves to shift
forwardly in time the leading edge of the gate
produced by stage 284.

Angle voltage channel at remote locaiion

.“The antenns beam angle voltage, either azi-
inuth angle voltage or elevation angle voltage, as
the case may be, depending upon whether the
azimhuth antenna beam is scanning in agzimuth or
whether the elevation antenna beam is scanning
in elevation, is represented as mentioned pre-
viously by the spacing hetween the reference and
data triggers in the composite video train in Fig-
ure 1. The particular means whereby the dif-
ference inh spacing of these two triggers is used to
produce the original angle voltage is shown here-
in’'in block from at 310 in Figure 2. The appa~
ratus 310 and teachings for accomplishing this
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result is shown, described and <¢laimed ‘in ‘the

aforementioned application -of Johnson, et ‘al.,
Serial No. 203;304. The present arrahgement,
however, concerns-itself generally with unserams=
bling of the various ‘triggers, pulses and ‘signals,
and in particular with the manner in which such
succeeding pairs of reference and data triggers
are -extracted from -the composite vidéo ‘train
andapplied to theantenna beam angle converting
means 21{0.

Por this purpose the composite video train ap=
pearing-at the cutput terminal in Figure 2 is fed
through a 34 microsecond delay line 311 (Pigures
2 and 3) and condenser 312 to the control grid of
tube V-321, u gated blocked oscillator trigger tube,
YWhen -the suppressor grid of this tube is at zéro
volts the bias on the control grid is adjusted so
that triggers of approximately 4 volts will ¢ause
this tube V=327 to trigger operation of the blocked
oscillator tube V-328B. In other words this pafr-
ticular channel is also sensitive to voltages only
above a predetermined threshold value so that it
may be receptive only to the reference and data
triggers and is not operated by voltages having
intensities appreciably less thah the amplitudes
of such reference and data triggers.

The bias on the multivibrator frigger ftube
V-328A is adjusted so that such tube t¥iggers the
multivibrator stage V-330A, V-330B, when trig-
gers of 14 volts or higher are applied to its grid.
When triggers are of sufficient amplitude to stait
this multivibrator V-330A, V-330B, a nhegative
gate is applied to the suppressor grid of tube
V-321, thereby rendering tube V-327 insensitive
to any triggers which in the interiim may be ap-
plied to its control grid. ‘The diode tube V-329
is used to prevent the suppressor grid from being
driven positive by the plate of the multivibrator
V-3304A, V-330B. 'The duration.of the gate as
applied to this tube V-327 is approximately 160
microseconds. This means that a trigger above
the minimum amplitude necessary to trigger the
multivibrator V-3308A, V-3308 causes the gated
tube V-327 to be insensitive for a period of ap-
proximately 160 microseconds. The trigger which
causes the multivibrator V-230A, V-330B to be
operated does not pass through the gated stage
V-321, becauseé the delay line 31 interposes suf-
ficient delay to allow first the development of the
negative gating voltage on the suppressor grid
of tube V-321.

More specifically, as delivered to this ¢hannel
by cathode follower 21}, the angle voltage tiiggers
are approximately 8 volts in amplitudé. The
amplitude of C and L trigsers is approximately 20
volts. If only the 8-velt angle triggers are pres=
ent they are passed through V-321 and trigger
blocked oscillator tube V-3268. Whenever a “C”
trigger is applied, tube V-328A causss the miiilti=
vibrator V-330A, V-338B to be triggered and gate
V-321 off for the period of 160 us. This means
that none of the video signals which follow the C
trigger in the normal sequenceé of opération pass
through V-327. In fact, V=327 iz not returned
to its normal condition until aftér stifficient tine
has elapsed for the L trigger to Have passed. Durs
inig the period between the L. trigger and the nekt
C trigger this charfiel is open to pass the angle
voltage triggers, i. e. the refereiice and data trig-
gers in Figure 1.

While the partieular embodimetits of the pres«
ent inverition hiave beeri shown and deseribed, it
will be obvious to those skilled i the art that
changes and modifieations msy be made without
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departing from this invention in its broader as-
pects and, therefore, the aim in the appended
claims is to cover all such changes and modifica-
tions as fall within the true spirit and scope of
this invention.

I claim:

1. In an arrangement of the character de-
scribed, a source of video trains, each train com-
prising video signals bracketed by a pair of time
spaced control triggers, and a pair of reference
and data triggers following the last of said con-
trol triggers, means for producing a voltage repre-
sentative of the spacing between said reference
and dats triggers, means coupling said voltage
producing means fo said source, said coupling
ineans comprising a serially connected delay line
and a gated blocking oscillator stage, for applica-
tion thereto of a gating voltage, so as to render
the same ineffective, gate forming means com-
prising a multivibrator stage coupled to said
source and sensitive to the first of said control
triggers for developing a gating voltage having a
time duration somewhat greater than the time
interval between said control triggers and means
applying said gating voltage to said gated block-
ing oscillator to render the same ineffective to
pass that portion of the video train other than
the reference and data triggers.

2.In an arrangement of the character described,
a source of video trains, each train comprising
video sighals of relatively small intensity brack-
eted by a pair of time spaced control triggers of
relatively large intensity, and with a pair of ref-
erence and data triggers of relatively small in-
tensity following the last of said control triggers,
means for producing a voltage representative of
the spacing between said reference and data trig-
gers, means coupling said voltage producing
means to said source, said coupling means com-
prising a gated channel with means for delaying
the passage of the video train through said chan-
nel, and gate forming means coupled to said
source and sensitive only to said relatively large
intengity triggers for developing a gating voltage
having a time duration greater than the spacing
between said C and L triggers, and means apply-
ing said gating voltage to said channel o render
the same ineffective during the presence of said
gating voltage.

3. In an arrangement of the character de-
scribed, a source of video trains, each train com-
prising video signals bracketed by a pair of time
spaced control triggers, the last of said control
triggers being followed by a pair of time spaced
reference and data triggers, means for produc-
ing a voltage representative of time spacing be-
tween said reference and data triggers, a chan-
nel connecting said voltage producing means to
said source, said channel incorporating delay
means and being normally operative to pass said
reference and data triggers as well as said con-
trol triggers, gating voltage producing means
coupled to said source for producing g gating
voltage having a time duration beginning sub-
stantially contemporaneously with the first of
said control triggers and ending an appreciable
time interval after the second control trigger, said
channel incorporating means sensitive to said
gating and voltage for rendering said channel
inoperative for the duration of said gating volt-
age and means applying said gating voltage to
said channel.

4. In an arrangement of the character de-
scribed, a source of video trains, each train com-
prising video signals of relatively small intensity
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bracketed by a pair of time spaced control trig-
gers of relatively large intensity, the last of said
control triggers being followed by a pair of time
spaced reference and data triggers, means for
producing a voltage representative of the time
spacing between said reference and data trig-
gers, a channel interconnecting said voltage pro-
ducing source, said channel including a delay
line coupled to said source and a gated blocking
oscillator trigger tube coupled to the output of
said delay line, said blocking oscillator stage be-
ing normally effective to allow passage of the
control triggers through said channel, said block-
ing oscillator incorporating means sensitive to
the presence of a gating voltage for rendering the
same ineffective during the duration of said gat-
ing voltage, gating voltage producing means
comprising means coupled to said source and
sensitive only to said relatively large intensity
control triggers for developing a gating voltage
having a time duration which begins substan-
tially contemporaneously with the first of said
control triggers and which ends an appreciable
time affer the second of said control triggers,
and means applying the gating voltage to said
blocking oscillator stage to render the same in-
effective during the duration of the gating voltage.

5. In an arrangement of the character de-
scribed, a source of video trains, each train com-
prising video signals of relatively small intensity
bracketed by a pair of time spaced control trig
gers of relatively large intensity, the last of said
control triggers being followed by a pair of time
spaced reference and data triggers, means for
producing a voltage representative of the time
spacing between said reference and data trig-
gers, a channel interconnecting said voltage pro-
ducing means with said source, said channel in-
cluding a delay line coupled to said source and
a gated blocking oscillator stage coupled to the
output of said delay line, said reference and data
triggers having amplitudes larger than the ampli=-
tudes of said video signals, said blocking oseil-
lator stage being normally effective to allow pas-
sage of triggers through said channel having
amplitudes larger than said video signals, said
blocking oscillator incorporating means sensitive
to the presence of a gating voltage for render-
ing the same ineffective during the duration of
such gating voltage, gating voltage producing
means comprising means coupled to said source
and sensitive only to said relatively large in-
tensity control triggers for developing a gating
voltage having a time duration which begins sub-
stantially contemporaneously with the first of
said control triggers and which ends an appre-
ciable time after the second of said control
triggers, and means applying the gating voltage
to the blocking oscillator stage to render the same
ineffective during the duration of the gating
voltage.

THOMAS J. JOHNSON.
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