R.
MEANS FOR PRODUCING RELATIVELY LONG GATE

J.

Oct. 11, 1955

DEEN

2,720,585

VOLTAGES FROM A SERIES OF PULSES

2 Sheets—Sheet 1

Filed June 8, 1951

$III--Iu-

2IOO/L IO
Fo6LT TTN

+——i»

. )
7 07 ] % X
[ 24 sromars aromes 2 oy U STI8TY & M y
. XF7O01IL, 2D Hods gronzeay 20527 Sy~ mﬁ %
ﬁm\m&.ﬂ& $7002 Xo¥ot _‘ = N
[
T T — = m
' y ] -\
SITOO/dL Ap Y
YLD IO FTONGY OFO/N XEW ! M
syxo) sovey
2TV0/d FINTITIF, Ve i
Tootran SN 2790121 3, i azr” WH
_ SITON2L T, 1 f >
! 20 FONEY i ]l )
- ‘ - y
- A |
' v 927y
% tlee 1.1 ~1 |
< _N_l..\ AS01-T - @ = =
: ] ‘_.Qm.»wxmu e . W\G.E
\ 2 . Wo_ Wo_ 2 W
.\.o:L:\M%__ ge s mm I P ¥z
— 3 20l
296 i L0} .4.
sa e va 1 o
v =N R N (=
heze-a | [FREA + |_| srzs AT 7 ||$Nm.> G025 A
(1= M 28 g8 V8 = = @s@e
“_H poos+ ”_”
n_- = .H |_| &
o|._| L e .l\n%m\*w R .
oL, I L 1
LNd400 " - Jep02rs L 4ov2°L 40055




Oct. 11, 1955

Filed June 8, 1951

J. R. DEEN 2,720,585
MEANS FOR PRODUCING RELATIVELY LONG GATE
VOLTAGES FROM A SERIES OF PULSES
2 Sheets—Sheet 2

RELRY GRTE CHANNEL
N0 £y, 47//
/ sr AZ ‘ 5@0 Az, 57// 4z
ELE AZ
wbizes ][] TR TN
— o - — ) NE—— = - . —
CEL TRGS. | cgL TRIGS, CEL TRIGS. CEL TRIGS. i Fees, |
IVE GOING
WAvE SHAPE ”ﬁﬂa‘frg
(b) Desjezo
| !
(c) 5 BLockiNG | | i
ClosciiLaror i !

) £ Osrecror

A

AZ.
) BLOCRING
OSCILLATOR

I N

(f) Dsg;z‘cro/e \hw\
)

| REFHEE
7 \L

|
|
|
I I
I
|
1
|

[ | LEADING£DGE| | !
£, 0urPur | Lo l
(9) Gare I 201 ”Z’é‘/%” l
GATE. Y Gare -0
[Eﬂﬂ//vaipéij ~8D %
(hy Pz 0urPUT 98 wirH Comp. | 57 |
GArE / |
() REZOurPur | I |
DIFFERENTIRTED | . [\
TIME ——oo
Flre. 4.
57;5/5‘55 ,1 74 RELRY GATE FORMING CHANNEL
. A —
15 EL. V3204 vaZ/A.8. v322A
vaisa 80, w5727 Gare cr V%28 to—1G
8 V3/94.8 \Gerecror covreor | ag| ¢~ e
a2 L
= 85-’17(9 k80 84’ 85) REGIN Fempmach  OC 87 A
| al o2 o5 FRESENT DMLY DURING Y| PRESENT ONLY DURING
yd / Vi —— L g’gm//w £L.SCAVNING
V32348,
|| (7| fg) ] [oer |22 =
80, or72r0R, §SHAPER dos NG A CUrors VoLTRGE
INVENTOR,
SAMES K. DEEN,
Fre. 2.

e

ATrORNEYS.




United States Patent Off:

2,120,585
Patented Oct. 11, 1955

1CC

2,720,585

MEANS FOR PRODUCING RELATIVELY LONG
GATE VOLTAGES FROM A SERIES OF PULSES

James R. Deen, Hollyweod, Calif,, assignor to Gilfillan
Bros., Inc., Los Angeles, Calif,, a corporation of Cali-
fornia

Application June 8, 1951, Serial No. 230,646
6 Claims. (CL 250—27)

The present invention relates to means and techniques
whereby a relatively long gating voltage is produced in
accordance with the intensity modulation on a series of
pulses, and without limiting the scope of the present in-
vention, it is described herein as embodied in remotely
controiled radar equipment wherein it is desired to re-
create a relay gate for adjusting the electrical center of a
cathode ray tube display from cne position during de-
velopment of the elevation display to a second position
during development of the azimuth display in producing
a combined azimuth-elevation display at a remote location
and for producing related control effects.

Various techniques have been developed for producing
combined azimuth and elevation displays at a remote
location. The equipment for this purpose is shown, de-
scribed and claimed in the copending patent application
of Landee et al., Serial No. 247,616, filed September 21,
1951, the output of which comprises a composite video
train of the character shown therein. This video train,
as shown in Figure 1 herein, includes many different com-
ponents, such as the radar echo video, range marks, cursor
pulses for developing electronically the glide path and
runway lines on a display, the range marks being modu-
lated in amplitude to develop so-called V-follower lines,
and in accordance with important aspects of the present
invention, the C and L triggers used in the aforementioned
system and bracketing those video components which are
made visible in the display, are utilized to produce a so-
called relay gate having a time duration which is com-
mensurate with the duration of the azimuth antenna beam
scanning period.

The present invention, therefore, contemplates the pro-
vision of improved means whereby the relay gate for mov-
ing the electrical adjusted center from the point O1 to the
point Oz in the composite display shown in the afore-
mentioned patent application, Serial No. 247,616, and
for causing related control effects, is produced in accord-
ance with the amplitude modulation of the C and L
triggers. .. .

‘It is therefore cne of the objects of the present inven-
tion to provide improved means and technique whereby
the result indicated in the preceding paragraph may be
realized. .

- While the present invention may be incorporated in
equipment for producing the aforementioned specific re-
sult, it is-evident that the invention in its broader aspects
may be used in other installations where generally it is
desired to produce a relatively long gating voltage or cur-
rent in accerdance ‘with intelligence on a series of sharp
triggers or pulses, and therefore another object of the
present invention is to provide means and technique
whereby the invention may be applied to other systems
than- the. one specifically referred to herein.

- In general, in the system described herein, the C and
L pulses in each composite video train have a relatively
large amplitude during the elevation antenna beam scan-
ning period and a relatively small amplitude during the
azimuth antenna beam scanning period. The relatively
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large C and L triggers are used to develop a negative-
going gating voltage. Tt is desired that the leading edge
of this negative-going gate voltage occur at a definite per-
determined time interval, midway between the end of an
azimuth scanning period and the start of the next suc-
ceeding elevation scanning period. In other words, such
negative-going gate starts prior to reception of the rela-
tively large amplitude C and L triggers. In order to pro-
duce this result, the circuit described herein incorporates
what may be termed as anticipating means for establish-
ing the leading edge of the negative-going gate prior to
reception of the relatively large intensity C and L triggers
which cause formation of the remaining and substantially
largest portion of such negative-going gate voltage.

1t is therefore another object of the present invention
to provide an improved gating voltage generating appa-
ratus of this character which incorporates anticipating
means of the type alluded to above.

It is noted that the interval between completion of the
azimuth display and start of the elevation display is in
the order of 30 milliseconds or more, and that the C and
L triggers stop immediately at the completion of each
display. It is desired that the relay gate, i. ., the afore-
mentioned negative-going gating voltage, start midway in
this interval, i. e., at approximately 15 milliseconds after
the last train of C and L triggers at the completion of the
azimuth display.

Another specific object of the present invention there-
fore is to provide an improved relay gate forming means
of this character which has features described in the pre-
ceding paragraph.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. This invention itself, both as to its
organization and manner of operation, together with fur-
ther objects and advantages thereof, may be best under-
stood by reference to the following description taken in
connection with the accompanying drawings in which:

Figure 1 shows the composite video train which is
applied to the circuit embodying features of the present
invention for forming a relay gate of relatively long dura-
tion in accordance with the amplitude modulation of the
C and L triggers in such train;

Figure 2 shows in block diagram form apparatus em-
bodying features of the present invention for producing
the above mentioned results;

Figure 3 is a schematic representation showing in
more detailed form some of the circuitry shown in block
diagram in Figure 2;

Figure 4 shows a series of triggers and waveforms
which are present in different portions of the circuit
shown in Figures 2 and 3.

The C and L triggers in the composite video train
shown in Figure 1, having amplitudes 12-volts during
azimuth antenna beam scanning and 24-volts during
elevation antenna beam scanning, are used to produce
the relatively long relay gate, using the apparatus shown
in block form in Figure 2, which apparatus is shown
more specifically in Figure 3. For this purpose, the
composite video train is applied through coupling con-
denser 74 to the relay gate forming channel having the
input terminal 75 and the output terminal 76.

Briefly, the operation of this gate generating channel
is as follows. The negative-going gate 77 appearing at
the output terminal 76 is produced 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 24-volts. During the time the azimuth
antenna is scanning, these C and L triggers have an
amplitude of 12-volts. 1t is desired that both the lead-
ing and trailing edges of the negative-going gate 77
be accurately spaced in relationship to the azimuth and
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elevation antenna beam scanning periods, and for that
purpose, special compensatory arrangements described
in detail hereinafter are provided. In general, the nega-
tive-going gate 77 is produced by integrating effectively
the series of C and L triggers occurring during the eleva-
tion scanning period. However, since some time is
required in the step detector or integrating networks de-
scribed hereinafter, the leading edge of the negative-
going gate is necessarily delayed a period too long for
operation of the system as intended. To counteract such
undesirable delay, the leading edge of the negative-going
gate otherwise delayed is advanced by control voltages
developed during the preceding azimuth beam angle scan-
ning period.

More specifically, the composite video train is applied
to the input resistance 78, which has an adjustable tap
connected to the input terminal of the amplifier stage
79. It should be noted at the outset that this relay
gate forming circuit is amplitude selective in that the
same will not respond to triggers or pulses having an
amplitude appreciably less than 12-volts. In other words,
the much smaller reference and data triggers, as weli
as the range marks, cursor pulses and video signals, are
ineffective to operate this relay gate forming channel.
This is true since the elevation blocking oscillator stage
80 and azimuth blocking oscillator stage 81, coupled
respectively to the amplifier 79 through condensers 82
and 83, are operated only when the triggers applied there-
to have amplitudes in the order of 24 and 12-volts, re-
spectively.

During the elevation beam scanning period, when the
C and L pulses have an amplitude of 24-volts, the eleva-
tion blocking oscillator stage 80 is operated to produce
a sharp pulse in accordance with each one of the C
and L triggers. The relationship of these C and L pulses
during the elevation scanning period, and the resulting
pulses produced at the output of the blocking oscillator
80, is shown in Figure 4 at @ and c, respectively. These
pulses thus produced in the blocking oscillator 80 are
integrated in the step detector circuit 84, the output of
which appears as shown at 4 in Figure 4. The output
of the step detector 84 is applied to the gate control
stage 85 which, insofar as the elevation channel itself
is concerned, is an inverter which inverts and shapes
the pulse applied from stage 84. The output of stage
85 is applied to the first cathode follower stage 86 which,
in turn, is coupled to the second cathode follower stage
87 having the output terminmal 76. It is noted that a
regenerative feedback circuit 88 extends from the output
of the cathode follower stage 86 to the gate control stage
85 for purposes mainly of obtaining a fast and unsluggish
response, particularly in the transitional period between
the end of an azimuth scanning period and the start of
the next succeeding elevation scanning period. The out-
put, in the form of a negative gate 77, which corre-
sponds with the negative-going gate without compensa-
tion shown in Figure 4 at g is produced.

In order to more fully understand Figure 4, it is ob-
served that the groups of triggers appear in the order
indicated at « in Figure 4, and with the time axis thus
established, the line or edge 89 defines the leading edge
of the negative-going gate, while the full line 91 repre-
sents the trailing edge of the same gate. It is desired
that the leading edge 89 be shifted forwardly with re-
spect to time to the position indicated by the dotted
line or edge 90. In such case, the leading edge 99
occurs in the desired transitional period between the
azimuth and elevation scanning periods, In such case,
a composite gate indicated at g in Figure 4 corresponds
with the desired gate shown at b in Figure 4.

The means whereby such leading edge 89 is shifted
forwardly in time to obtain the leading edge indicated at
99 is now described generally, and such compensatory
means includes generally the azimuth blocking oscillator
stage 81, the step detector 92, the inverter stage 93,
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the cathode follower stage 94, differentiating network
95, a portion of the gate control circuit 85, and a con-
nection 96 extending from .the cathode follower stage
87 to the input of the blocking oscillator stage 81 for
purposes of preventing operation of the azimuth blocking
oscillator stage 81 during the time that the negative gate
is present in the cathode follower stage 87, i. e., during
the elevation scanning period.

The azimuth blocking oscillator stage 81 is coupled
through condenser 83 to the amplifier 79, but is ren-
dered ineffective during the elevation scanning period by
the negative gate 97 applied over the lead 96 from the
cathode follower stage 87. Thus, only during the azi-
muth scanning period, the azimuth blocking oscillator
stage 81 is operated to produce corresponding output
pulses shown at e in the Figure 4. These pulses are step
detected in detector stage 92 to produce the waveform
shown at f in Figure 6. After this waveform is inverted
in inverter and shaper stage 93, it is applied to the cathode
follower stage 94. The output of the cathode follower
stage 94 is thus a negative-going gating voltage 98,
which of course is developed only during the azimuth
scanning period. ‘Such negative-going gate 98, repre-
sented also at 4 in Figure 4, is differentiated in the differ-
entiating network 95 to produce the differentiated output
voltage represented at i in Figure 4. This differentiated
output voltage is applied to the gate control 85, and as
described in greater detail hereinafter, effectively serves
to shift forwardly in time the leading edge of the gate
77, which ultimately appears at the output terminal 76 in
the manner indicated at g in Figure 4.

For a more detailed description of the relay gate form-
ing channel described in relationship to the block dia-
gram in Figure 2, reference is made to Figure 3. Cor-
responding tubes in Figures 3 and 2 are denoted by the
same numbers.

The negative-going composite video, including the C
and L triggers, are developed across the input potentiom-
eter resistance 78, the adjustable tap of which is con-
nected to the control grid of the amplifier tube V-318A.
The output voltage appearing on the anode of this tube
is coupled, on the one hand, through condenser 82 to
the control grid of the trigger tube V-319A of the oscil-
lator stage V-319A, V-319B; and, on the other hand,
for purposes described later, through condenser 83 to a
similar but azimuth blocking oscillator stage V-323A,
V-323B. The adjustable tap on resistance 78 is ad-
justed so that only the C and L triggers, having a mag-
nitude of 24-volts, are effective to fire the blocking oscil-
lator stage V-319A, V-319B. The trigger tube V-319A
is, in its quiescent state, normally nonconducting, but a
positive C or L trigger applied to such control grid causes
the oscillator tube to fire, to thereby produce elevation
triggers at its cathode output terminal 101, of the char-
acter shown at ¢ in Figure 4. These elevation triggers,
which comprise triggers corresponding both to C and L
triggers, are applied through condenser 102A to the step
detector stage which includes the tube V-320A, a diode.
The anode of tube V-320A is connected to the condenser
162, while the cathode is connected to the ungrounded
terminal of the condenser 103, having a capacity in the
order of 10,000 puf. The cathode of tube V-320A is
likewise returned to the negative ungrounded terminal
of voltage source 104 through resistance 105. Resistance
106 is connected between the anode of tube V-320A and
the negative terminal of source 104. The resistance 105
may have a value of 1 megohm, and the resistance 106
may be 100,000 ohms. The voltage thus developed on
condenser 103 is of the form shown at 4 in Figure 4, and
such voltage is applied through resistance 107 to the con-
trol grid of tube V-321A in the gate control stage 85.

It is observed, at this time, that the tube V-321A and
tube V-321B have their anodes and cathodes connected
respectively, and that both of such tubes are used to
couple voltages to the cathode follower tube V-322A,
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the control grid of tube V-321A, however, being sensi-
tive only to elevation voltages, while the control grid
of tube V-321B is sensitive only to azimuth voltages, for
the aforementioned purpose of shifting the leading edge
89 of the negative-going gate 77 forwardly in time to
the position indicated at g in Figure 6.

Neglecting for the present any azimuth voltage applied
to the control grid of tube V-321B, the amplified
elevation voltage developed on condenser 103, after
amplification in tube V-321A, is applied to the control
grid of cathode follower tube V-322A in inverted form.
The cathode of the tube V-322A is coupled through re-
sistance 108 to the control grid of the second cathode
follower stage V-322B. In order to increase the quick-
ness of response, a regenerative feedback circuit includ-
ing resistance 169 extends from the control grid of tube
V-322B to the cathode of tube V-321A.

Thus, under the assumption that no azimuth voltage
is applied to the control grid of tube V-321B, a negative-
going gate is produced at the output terminal 76 having
the form shown at g in Figure 4, such negative-going
gating voltage having the leading edge 89 and trailing
edge 91. .

During this period of time, when the negative-going
gates are developed at output terminal 76, the azimuth
blocking oscillator stage including tubes V-323A and
V-323B is rendered inoperative by the negative voltage
applied from output terminal 76 to the control grid of
trigger tube V-323A through resistances 116 and 111.
Thus, by this expedient, the azimuth oscillator stage fed
with C and L pulses through condenser 83, is rendered
operative to fire only during the azimuth beam scanning
period.

During the azimuith scanning period, the C and L trig-
gers have a lessened amplitude, namely, are only 12-
volts, an amount insufficient to fire the elevation blocking
oscillator stage V-319A, V-319B, but sufficient to fire
the azimuth blocking oscillator stage V-323A, V-323B.
As a result, azimuth triggers or pulses are developed
across the cathode load resistance 112 of the form shown
at e in Figure 4, and such triggers are applied through
condenser 113 to the step detector or accumulating stage
92, which includes the diode tube V-320B and condenser
114 for purposes of developing a voltage across such con-
denser 134 of the form shown at f in Figure 6.

For this purpose, the condenser 113 has one of its ter-
minals connected to the anode of tube V-320B, the
cathode of such tube being connected to the ungrounded
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terminal of condenser 114, which may have a magnitude .

of 10,000 uuf. Resistance 115, having a magnitude of -1
megohm, and resistance 116, having a magnitude of
100,000 ohms, are serially connected between the ancde
and cathode of tube V-326B. The junction point of re-
sistances 115 and 116 is connected to the negative un-
grounded terminal of the voltage source 118. The volt-
age thus developed on the condenser 114 is applied
through resistance 119 to the control grid of the in-
verting, amplifying and wave-shaping tubes V—-324A and
V-324B. The voltage thus developed on the cathode
of tube V-324B is applied through a differentiating net-
work 95 comprising condenser 121 and resistance 122, to
the control grid of tube V-3218 through resistance 124.
It is noted that the cathodes of tubes V-324A and
V-324B are interconnected by resistance 125, and that
the cathode of tube V-324A is returned to the negative
terminal of source 118 through resistance 126. Con-
denser 121 may have a magnitude of 0.25 uf. and resist-
ance 122 may have a magnitude of 1 megohm.

This differentiating network 121, 122 is thus effective
to differentiate the azimuth cutput gate represented at %
in Figure 4 into the form shown at i in Figure 4. The
differentiation is such that a positive voltage appears on
the grid of tube V-321B during the transiticnal period
between an azimuth scanning period to the succeeding
elevation scanning period. This in effect causes the volt-
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age developed at the output of tubes V-321A, V-321B
to be depressed sooner, therefore causing the leading edge
of the resulting negative-going gate 89 in Figure 4 at g
to be shifted forwardly in time.

It is observed further that a means js provided herein
for “timing out” the relay gate midway between the ele-
vation and azimuth scans. This timing out is determined
by the time constant in the step detector circuit compris-
ing tube 84, condenser 103, and resistance 367. These
components may be adjusted that the trailing edge of the
negative gate 77 may be made to occur at any time be-
tween elevation and azimuth scans.

While the particular embodiments of the present in-
vention have been shown and described, it will be ob-
vious to those skilled in the art that changes and modi-
fications may be made without departing from this in-
vention in its broader aspects and, therefore, the aim
in the appended claims is to cover all such changes and
modifications as fall within the true spirit and scope of
this invention.

We claim:

1. In an arrangement of the character described where-
in it is desired to produce a relatively long gating volt-
age in accordance with two groups of trigger pulses with
the trigger pulses of one group being of different ampli-
tude than the trigger pulses in the other group, one of
said groups of frigger pulses having relatively large
amplitudes and the trigger pulses of the other group
having, in relationship to trigger pulses of said one group,
a relatively small amplitude, a first channel receptive to
trigger pulses of said relatively large amplitude but not
receptive to said trigger pulses of said relatively small
amplitude, a second channel receptive to both said large
and small amplitude trigger pulses, means coupling said
first channel to said second channel for rendering said
second channel inoperative while said first channel is
being receptive to said large amplitude trigger pulses, said
first channel including a step detector arranged to pro-
duce a first substantially constant voltage in accordance
with reception of said relatively large amplitude trigger
pulses, an output circuit common to both said first and
second channels and controlled by said relatively constant
voltage developed in the first channel, said second chan-
nel including a step detector for developing a second
relatively constant voltage during reception of said rela-
tively small amplitude trigger pulses, and a differenti-
ating network for differentiating said second voltage and
for coupling said second channel to said common out-
put circuit. :

2. In an arrangement of the character described where-
in it is desired to produce a relatively long gating volt-
age in accordance with two groups of trigger pulses with
the trigger pulses of one group being of different ampli-
tude than the trigger pulses in the other group, a first
one of said groups of trigger pulses having relatively large
amplitudes and the trigger pulses of the other group hav-
ing, in relationship to the amplitude of trigger pulses of
said one group, a relatively small amplitude, a first chan-
nel receptive to said first group of trigger pulses but not
receptive to the trigger pulses of said second group of
trigger pulses, a second channel receptive to both said
first and second groups of trigger pulses, means coupling
said first channel to said second channel for rendering
said second channei inoperative while said first channel
is being receptive to said first group of trigger pulses,
said first channel including a step detector arranged to
produce a first substantially constant voltage wave in ac-
cordance with said one group of trigger pulses, an out-
put circuit common to both said first and second chan-
nels and controlled by said first relatively constant volt-
age wave developed in the first channel, said second
channel including a step detector for developing a sec-
ond relatively constant voltage wave in accordance with
reception of said second group of trigger pulses, and a
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differentiating network coupling said second channel to
said common output circuit.

3. In an arrangement of the character described, a first
channel receptive to relatively large amplitude trigger
pulses only, a second channel receptive to relatively
small amplitude trigger pulses which are small in rela-
tionship to said relatively large amplitude trigger pulses,
a source of triggering voltages coupled to said first and
second channels, said source being effective to impress
upon both of said channels two groups of trigger pulses
recurrently, with the trigger pulses in one of said groups
being of said relatively large amplitude to which said
first channel is receptive, and the trigger pulses of the
other of said groups being of said relatively small ampli-
tude to which said second channel is receptive, said one
and other group of trigger pulses being time spaced, ap-
paratus, including said first and second channels, for de-
veloping a gating voltage having a leading edge which
occurs after the cessation of said other group of trigger
pulses and before the initiation of said one group of
trigger pulses, and which has a trailing edge which occurs
after the cessation of said ome group of trigger pulses
and before the initiation of the other group of trigger
pulses, an output circuit common to both of said chan-
nels, said first channel including a step detector for de-
veloping a first relatively constant voltage wave having
a time duration commensurate with the time of recep-
tion of said first group of trigger pulses, said second
channel having a step detector for developing a second
relatively constant voltage wave having a duration com-
mensurate with the reception of said trigger pulses of
said second group of trigger pulses, and a differentiating
network coupled between said second step detector and
said common output circuit.

4. In apparatus of the character described, a source
of recurrently appearing two groups of trigger pulses, the
trigger pulses in one group being of substantially the same
amplitude but being relatively large in relationship to the
amplitede of trigger pulses in the other of said groups,
the trigger pulses in said other group being of substan-
tially the same amplitude but being relatively small in
relationship to the amplitude of trigger pulses in said one
group, said first and second groups of trigger pulses
being time spaced an appreciable distance which is ap-
preciably greater than the spacing between trigger pulses
in either said one group or in said other group, a first
channel receptive to said one group of trigger pulses but
not receptive to said other group of trigger pulses, a
second channel receptive to said one and other groups of
trigger pulses, means coupled between said first channel
and said second channel to disable said second channel
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in accordance with reception by said first channel of said
one group of trigger pulses, said first channel including
means for deriving from said one group of trigger pulses
a first relatively constant voltage wave, the duration of
which is commensurate with the duration of said one
group of trigger pulses, said second channel including
means for deriving from said other group of trigger
pulses a second relatively constant voltage wave, the
duration of which is commensurate with the duration of
said other group of trigger pulses, a common output cir-
cuit common to both said first and second channels,
means coupling said first voltage wave to said output
circuit, and means coupling said second voltage wave
to said output circuit.

5. In an arrangement of the character described, a
first channel receptive to relatively large amplitude trigger
pulses, said first channel comprising, in order: a first
blocking oscillator stage operated only by said relatively
large amplitude trigger pulses, a first step detector coupled
to said first blocking oscillator stage for developing a
relatively continuous voltage during and in accordance
with reception of said relatively large intensity trigger
pulses, a utilization network, first means coupling said
first step detector to said utilization network; a second
channel receptive to relatively small amplitude trigger
pulses which are of small amplitude in relationship to
said large amplitude trigger pulses, said second channel
comprising: a second blocking oscillator stage operated
by said relatively small amplitude trigger pulses, a second
step detector coupled to said second blocking oscillator
stage for developing a substantially constant voltage dur-
ing and in accordance with trigger pulses developed in
said second blocking oscillator stage, means including a
differentiating network for coupling said second step
detector to said utilization network for altering the wave
shape of the voltage applied by said first channel to said
utilization network.

6. The arrangement set forth in claim 5 in which means
are provided for coupling the output of said first step
detector to said second blocking oscillator stage to render
the same inoperative in accordance with voltage devel-
oped in said first step detector.

References Cifed in the file of this patent
UNITED STATES PATENTS

2,497,411 Krumhansl oo Feb. 14, 1950
2,529,666 Sands e Nov. 14, 1950
2,534,337 Canforaetal. e __ Dec. 19, 1950
2,538,028 Mozley — e Jan. 16, 1951
2,634,368 Johnson e Apr. 7, 1953



