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44 Claims. (C. 343-7) 

The present invention relates to electric methods and 
systems, and more particularly to methods and Systems for 
controlling the explosion of shells or other projectile ex plosives. 
An object of the invention is to provide a new and improved radio-locator-and-tracking system. 
A further object is to provide a novel radio-controlled firing system. 
A further object is to provide for controlling the burst 

of a shell or other projectile explosive from a point dis 
tant from the position of the projectile in motion. 
According to present-day techniques, after a projectile, 

such as a shell or a rocket, has been fired from a projector 
toward a target object, such as an airplane, the time of 
its explosion is controlled at the projectile itself. The ex 
plosion may, for example, be under the control of a time 
fuse, a powder-train fuse, a radio-transmitting-and-receiv 
ing mechanism, or a photocell fuse in the projectile. The 
control is such as to assure the explosion of the projectile 
at the moment of its approach toward the airplane ob 
ject. If a time fuse or a powder fuse be employed, the 
target airplane is detected, its line of flight is plotted in 
order to make possible the prediction of its future posi 
tion, and the time mechanism in the projectile fuse is set 
accordingly before firing. In the case of a radio fuse or 
a photocell fuse, the explosion of the projectile is effected 
by the mere fact of its proximity to the target object, and 
no further control from the ground is necessary. All 
these prior-art methods are subject to the disadvantage 
that the projectile may explode at a time or a place where 
it will not harm the enemy and may, in fact, damage a 
friend. At the very least, a premature or a too-late or 
otherwise useless projectile explosion may serve to in 
form an enemy aircraft that it is under fire. In the case of 
proximity fuses, furthermore, firing at low-flying aircraft 
in low quadrants of elevation, for example, will often 
cause premature explosion because of the proximity of 
the ground to the shell. 
Another object of the present invention, therefore, is to 

explode only those projectiles that are sufficiently near to 
the airplane or other enemy object to produce lethal effects. 

Still another object is to prevent the explosion of pro 
jectiles that have traveled beyond, or have otherwise 
missed, their mark. 
A further object still is to provide a fuse mechanism...for 

exploding the projectile accurateiy, at any desired time 
: during its flight, from the point of its firing, or from 

any other position remote from the projectile. 
Other and further objects will be explained hereinafter, 

and will be particularly pointed out in the appended claims. 
The invention will now be more fully explained in con 

nection with the accompanying drawings, in which Fig. 1 
is a diagrammatic view of circuits and apparatus arranged 
and constructed according to a preferred embodiment 
thereof; Fig. 2 is a diagrammatic view showing a radio 
receiving fuse provided in the prejectile, and operable in 
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2 
conjunction with the circuits of Fig. 1 to cause the pro 
jectile to explode; Figs. 3 to 13, inclusive, represent 
idealized voltage-wave forms illustrating the operation of 
the various components of the disclosed circuits, Fig. 3 
illustrating the transmitted radio-frequency pulses, Fig. 
4. the output of the attenuator-rectifier, Fig. 5 the output 
of the radio receiver, fig. 6 the output of the video 
stages, Fig. 7 the brightening-pulse output of the multi 
vibrator, Fig. 8 the gate-pulse output of the multivibrator, 
Fig. 9 the output of the video amplifier at an instant after 
that corresponding to Fig. 6, Fig. 10 the output of the 
delay circuit, Fig. 11 the sweep voltage produced between 
the hesizontally spaced vertically disposed deflector plates 
of the cathode-ray tube, Fig. 12 the radio-frequency trig 
ger pulse, and Fig. 13 the output of the ringing circuit; 
Figs. 14 and 15 are views of the cathode-ray-tube display, 
illustrating the sweep, the echoes and other features; Fig. 
ié is a diagrammatic view of circuits and apparatus for 
providing a modified method of operation, to provide for 
firing any projectile at any position within the lethal 
range, or at any time when the projectile occupies such 
position; Fig. 17 is a diagrammatic view of circuits and 
apparatus as adapted to operation with sound of super 
sonic energy, illustrating the dropping of a depth bomb 
upon a submarine; Fig. 18 is a diagrammatic view illus 
trating a preferred type of radio-frequency transmitter; 
Fig. 19 is a similar view of a delay line, such as may be 
ennbodied in the system of Fig. 1; and Fig. 20 is a dia 
grammatic view illustrating a preferred type of variable 
phase multivibrator. 
Any well known ultra-high-frequency radio-locator 

pulse transmitter i may be employed. A preferred type is 
illustrated in Fig. 18. Two transmitting triodes 38 and 
49 are connected in parallel, with their cathodes i42 and 
i44 connected together through a grounded tuned radio 
frequency circuit 146. This tuned circuit may assume 
any desired form, such as a Lecher line or a tuned cavity 
(not shown). The anodes 148 and 50 of the tubes 138 
and 148 are shown connected together through a tuned 
circuit comprising a condenser 52 and a coil 54, con 
nected in parallel. The control-grid electrodes 156 
and i53 of the tubes 38 and 140 are connected to 
gether, through a condenser 60, to a ground 62; 
and also, through a resister 64, to a grounded 
plate-supply battery 65. As the condenser 160 is 
thus connected in parallel to the resistor ió4 and 
the battery 166, connected in series, a discharge path for 
ihe condenser ió9 is provided through the resistor ió4 
and the battery i66. A. radio-frequency-choke coil 167 
is connected from preferably the mid-point of the plate 
coil 154 to the junction of the resistor 64 and the plate 
Supply battery 166, for the purpose of keeping radio fre quency out of the supply. 

in operation, some disturbance starts the tubes 38 
and 40 oscillating. The grids 156 and 258 draw elec 
trons from their repective cathodes 42 and 44 to charge 
the condenser 160 negatively, thereby to stop conduction 
through the tubes, whereupon the oscillations cease. The 
condenser 60 thereupon discharges through the re 
sistor 164 and the plate battery 166. When sufficient 
negative charge has leaked off the condenser 16i, or, from 
another point of view, when the condenser 68 has be 
come charged sufficiently positive through the resistor 
i64 and the plate supply. 65, the oscillations recom 
mence. The oscillating pulses 26 (Fig. 3), of duration, 
for example, of a fraction of a microsecond, then pro 
duced in the coil 54, are picked up by a coil 168 for 
transmission to a radio-locator dipole 3 by way of 
conductors 134, to the antenna dipole 3, appearing as of the coil 68. 
The radio energy picked up by the coil 168 of the 

pulse transmitter 1, therefore, travels, by way of the 
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conductors 134, to the antenna dipole 3, appearing as 
the said transmitted radio-frequency pulse 126, say, of 
50 centimeters wavelength. 
The dipole antenna 3 is illustrated in Fig. 1 as posi 

tioned at the focus of a parabolic or other directive re 
flector 6. A parasitic reflector 5 may be employed to 
reflect the radiation emitted from the dipole 3 back on 
to the parabolic reflector 6. The parabolic reflector 6 
will then direct the energy out towards a target object, 
such as an airplane 7, and toward a shell or other 
projectile object 9 that has been fired from a gun (not 
shown). Upon reaching the objects 7 and 9, the radio pulses 
thus propagated towards these objects will become scat 
tered and reflected back toward the parabolic reflector 
6 and the dipole 3, to be transmitted, by the conductors 
134 and conductors 102, to a radio-frequency-receiver 
amplifier 11. The received radio-energy shell and target 
echoes are represented by Fig. 5 as a brief series of radio 
frequency oscillations 124 and 128, respectively, be 
tween similarly indicated received pulses 123 picked up 
directly from the oscillatory transmitted pulses 126 (Fig. 
3). The amplifier 11 receives and amplifies these re 
flected and scattered radio echoes. The energy received 
by the amplifier 1 may then be detected in a detector 
111 to produce direct-current pulses, and then amplified 
in a video amplifier 130, in well known television fashion. 
Suitable apparatus for performing this function may be 
found described, for example, on page 749 of “Radio 
Engineering,' by F. E. Terman, 1937 edition. Any well 
known superheterodyne system may also be used as a 
receiver, such as is described in "Superheterodyne Recep 
tion of Micro-Rays,” Reeves and Ullrich, Electrical 
Communications, vol. 16, No. 2, 1937. 
The radio-locator transmitter 1, as shown diagram 

matically in Fig. 1, is connected by conductors 45 and 
174 to an attenuator-and-rectifier 13, the details of which 
may be as illustrated in Fig. 18. A center tap 170 of 
the coil 168 is there shown connected to the grounded 
side of the attenuator 176 by the conductor 45, shown 
grounded. The other side of the attenuator 176 is shown 
connected by the conductor 174 to one of the terminals 
of the coil i68. The said one terminal of the coil 168 
is shown connected to one side of a rectifier 172 through 
one side of the attenuator 176. The other side of the 
rectifier 172 is shown connected, through a radio-fre 
quency-choke coil 178, to the non-grounded output con 
ductor 136, and a load resistor 180 is connected across 
the output conductors 136. - 
The radio energy picked up by the coil 168, therefore, 

travels not only by way of the conductors 134 to energize 
the dipole antenna 3, but also, by way of the conductors 
45 and 174, to the attenuator-and-rectifier 13. After 
passing through the attenuator 176 and the rectifier 172, 
and through the radio-frequency-choke 178, this energy 
appears as direct-current pulses across the resistor 180. 
The pulse 182 (Fig. 4) represents that part of the radio 
energy pulse that is attenuated and rectified in the at 
tenuator-and-rectifier 13. The pulse 182 will obviously 
take place at the same instant that the pulse transmitter 
1 energizes the antenna 3 to emit the radio-frequency 
pulse 126, and it is used to trigger the sweep generator 
15. - 

- The attenuator-and-rectifier 13 is connected to a hori 
zontal-sweep-generator circuit 15 by conductors 136. 
shown in Fig. 18 connected across the terminals of the 
resistor 80. The generator 15 may, for example, be 
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represented at 62 by Fig. 11. The plate 19 is shown 
grounded. The video circuits 130 are shown connected 
to the vetrically spaced horizontally disposed deflector 
plates 23, 25 by conductors 104 and 105, respectively. 
The same trigger voltage from the attenuator-and-rec 

tifier 13 that triggers the horizontal-sweep generator 15. 
may trigger also a variable-phase oscillator or strobe 
generator, such as a multivibrator 29, to produce pulse 
outputs in any desired phase relationship to the start 
of the sweep 62 (Fig. 11). This may be effected by 
connecting the attenuator-and-rectifier 13 to the multi 
vibrator 29 by conductors 137. The variable-phase multivibrator 29 may, for example, 
be of the type shown in Fig. 20, where tubes 300 and 301 
are shown respectively provided with cathodes 306 and 
307, control-grid electrodes 304 and 305, anode plates 
302 and 303, and plate-load resistors Rp and Rp". A varia 
ble coupling condenser C and a variable resistor R are 
connected in series to constitute a coupling circuit C-R 
from the plate circuit of the tube 300 to the grid or input 
circuit of the tube 301, the grid 305 of the tube 301 being 
connected to the junction between the coupling condenser 
C and the resistor R. The grid 304 of the tube 300 is 
similarly connected to the junction between the variable 
coupling condenser C and the variable resistor R', 
coupling the output circuit of the tube 301 to the input 
circuit of the tube 300. The condenser C may be charged 
from a battery 309 through the resistor R and the plate 
resistor Rp. The condenser C may be similarly charged 
from the battery 309 through the resistor R' and the plate 
resistor Rp. 

Let it be assumed that the tube 300 is just cut off. A 
positive trigger pulse 182 (Fig. 4) is applied to the grid 
304 of the tube 300, causing the tube to burst into con 
duction. The voltage at the plate 302 of the tube 300 
drops, and the voltage at the grid 305 of the tube 301. 
drops also, since it is coupled to the plate 302 by the 
condenser C. The tube 301, therefore, cuts off, because 
of the negative voltage on the grid 305. The voltage of 
the plate 303 of the tube 301 rises, and causes the grid 
304 of the tube 300 to rise further, thus increasing the 
conduction of the tube 300. When no further voltage 
change occurs at the plate 302, the condenser C becomes 
charged positively through the resistors R and Rp from 
the plate-supply battery 309, until the voltage of the grid 
305 rises enough, depending upon the values of C and 
R, to cause the tube 301 to conduct and cut off the tube 
300. This point is reached at the leading or left-hand 
edge of the pulse 40 of Fig. 7. When no further changes 
in voltage occur at the plate 303, the condenser C. charges 
through the resistor R', the supply battery 309, and the 
plate load Rp', to restore the grid 304 of the tube 390 
to its initial near cut-off condition. The circuit then re 
mains with the tube 301 partially conducting until the 
next trigger pulse 182 causes the tube 300 heavily to con 
duct again. The time that the process of restoring the 
grid 304 to its initial condition consumes is determined 
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of any conventional linear or non-linear type, such, for 
example, as is illustrated on page 740 of the said "Radio 
Engineering,” by Terman. This produces a linear or non 70 
linear horizontal-sweep time base between the horizon 
tally spaced, vertically disposed deflector plates 17 and 
19 of a cathode-ray oscilloscope 21 for deflecting the 
electron stream horizontally. The saw-tooth-Sweep volt 
age thus produced between the plates 17 and 19 is 

being, in actual practice, 

by the settings of the condenser C and the resistor R', 
and it is this phenomenon that produces the desired multi 
vibrator-pulse outputs. While the waveform 40 is illus 
trated as a rectangular pulse, this is, of course, idealized; an exponentially dipping spike, i. 
as is well known. . . . A negative pulse 40, Fig. 7, thus appears at the plate. 
303 and a positive pulse 42, Fig. 8, at the plate 302 of 
the tube 300. The width of these pulses is controllable, 
as above explained, by the condenser-resistor control 

The time at which these pulses occur, selected 
and controlled, as above explained, by the phase control 
C-R, is shown in Fig. 7 as occurring at any desired dis 
tance R3 along the sweep. " . 
The pulse 40 (Fig. 7) is fed by conductors 103 be 

tween the cathode 60 and the control-grid electrode 61 
of the cathode-ray oscilloscope 21. Normally, the elec 
trode 61 is biased negatively with respect to the cathode 
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60 by, say, a battery 121, to allow a certain intensity of 
the electron stream to reach the oscilloscope face 27. A 
B-battery 19 constitutes a source of supply between the 
cathode 60 and the anode 125. 
When the brightening pulses 40 arrive between the grid 

61 and the cathode 60, the cathode 60 is rendered nega 
tive with respect to the grid 61, whereupon the electrons 
emitted from the cathode 60 are permitted to be ac 
celerated, in the form of an increased stream, past the 
control grid 61 and the anode 125 of the oscilloscope 21, 
to impinge finally on the persistent fluorescent oscillo 
scope face 27, brightening that part of the sweep start 
ing with a point corresponding to the distance R3 from 
the start of the sweep, and brightening a predetermined 
portion of the sweep of length corresponding to the width 
of the pulse 40. 

After rectification, and preferably also amplification, 
in the detector-and-video amplifier stages 111 and 30, 
the received direct pulses appear as shown as 63, and the 
echoes from the shell 9 and the aircraft 7 as shown at 4 
and 8, respectively, in Fig. 6. The detected and ampli 
fied video signals are represented by Fig. 6 as they ap 
pear at the instant that they are applied to the vertically 
spaced horizontally disposed deflector plates 23 and 25 
to deflect the sweep vertically, as shown in Figs. 14 and 
15. The deflection 4, representing the echo from the 
shell 9, and the deflection 8, representing the echo from 
the aircraft target 7, are shown in Figs. 14 and 15, to 
gether with the sweep 2. In these two Figs. 14 and 15, 
the brightening pulse 40 of Fig. 7 is shown brightening 
the part 141 of the sweep associated with the echo 8. 
A horizontal-sweep time base 2, the time constant of 

which depends on the range to be covered, is thus pro 
duced on the fluorescent screen 27 of the cathode-ray 
tube 21, with vertical defections corresponding, in dis 
tance from the start of the time base, to the distances 
from the antenna 3 of the objects 7 and 9 from which 
the radio waves are reflected or scattered. In accordance 
with well known radio-location technique, the radio echo 
of the shell 9 will be shown at a range R1 from the station 
and that of the object 7 at a range R2. 

Since the control electrode 61 is biased negatively with 
respect to the cathode 60, however, this horizontal sweep 
will not be very bright on the oscilloscope face 27. At 
such times as the brightening pulse 40 is applied to the 
cathode 60 and the grid 61, by way of the conductors 
103, from the multivibrator 29, the cathode 60 becomes 
negative with respect to the control-grid electrode 6. 
The effect of the said pulse, therefore, as previously de 
scribed, is to brighten the sweep during the duration of 
the pulse 46. 
When an operator has detected a target appearing as 

a deflection 8 (Figs. 14 and 15), he may adjust the 
variable-phase muitivibrator 29 to bring the edge of the 
brightening section on to the deflection 8, leaving, there 
fore, a selected predetermined portion of the sweep 
brightened before the deflection 8, as shown at i4i. 
The left-hand edge of the portion 141 represents a future 
position of the projectile which is traveling towards the 
target. By suitable design of the time constants of the 
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multivibrator 29, this brightened portion 14 may be 
made to correspond in width or range to the lethal dis 
tance or range of the projectile. As previously explained, 
the constants C-R of Fig. 20 control the width of the 
pulse 40 and, therefore, the width of the brightened 
section 141. If the lethal area of the projectile is 178 
yards, for example, the product of the values of the 
capacitance C and the resistance R' may be adjusted to 
produce a time constant of approximately one micro 
second. As shown in Figs. 6 and 14, the echo 4 from 
the object 9 has not yet reached its selected future posi 
tion and has not yet entered the lethal area, shown as 
the horizontal region 141. Any explosion of the projec 
tile would therefore be ineffective at this time. 
The instant that the projectile enters within the lethal 
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6 
distance or range, its echo will enter the brightened sec 
tion i41, as shown by Figs. 9 and 15. The projectile 
should be exploded at this time. The method of explod 
ing the projectile at such a time will now be explained. 
The gate-pulse output 42 of the multivibrator 29, as 

shown in Fig. 8, taken, for example, from the plate cir 
cuit of the first tube 300 of the multivibrator by the 
conductors 101, may be fed between the screen grid 10 
and the cathode 12 of a gating tube 4. Because of the 
properties of multivibrators, as previously explained, the 
timing and the pulse width of the output 42 will be identi 
cal with the timing and the pulse width of the output 40, 
taken from the second tube 301 of the multivibrator, 
though the pulse 42 is positive as compared with the 
negative pulse 40. The screen grid 10 may be biased by 
the battery 16, so as to prevent the tube i4 from con 
ducting except during the application of the positive 
variable-phase gating pulse 42. 
The video output of the receiver, as shown in Fig. 6, 

may be fed by the conductors 104, 106 and 105, 107 
between the control electrode 18 and the cathode 12 of 
the gating tube 14 to cause the tube 4 to tend to conduct 
only during the application of the video pulses, such as 
the pulses 4 and 8. The same video output shown in Fig. 
6 may be fed by the conductors 104, 106, 110 and 05, 
107, 109 to a delay circuit 20 of any convenient and 
well known type, such as an artificial transmission line, 
a time-constant circuit, or supersonic cell 59, Fig. 19. 
From the delay circuit, the video output is fed, by con 
ductors 112 and 13 (Fig. 1), between a suppressor elec 
trode 22 and the cathode 12 of the gating tube 4. The 
suppressor electrode 22 is shown negatively biased by a 
battery 14. The delay mechanism 20 should be ad 
justed to delay any video signals by an amount of time 
corresponding to the pulse width of the gating pulse 
42, that is, to the lethal range of the burst of the pro 
jectile 9. For example, a supersonic cell 59 may be 
used, as shown in Fig. 19, of material and length such 
that the video signals, fed to an exciter at one end, such 
as a piezo-electric crystal 57, and propagated through 
the cell 59, shall be delayed by a length of time corre 
sponding to the pulse width of the pulse 42, and then 
sent to the suppressor electrode 22 by a receiver piezo 
electric crystal 58 at the other end of the cell 59. The 
echo 4 from the projectile 9 and the echo 8 from the 
object 7, as shown in Fig. 10, will therefore arrive at the 
suppressor electrode 22 of the gating tube 14 after a 
period of time displaced from their respective positions 
in Fig. 10 by approximately the duration of the variable 
phase pulse output 40 or 42. 
In Fig. 10, for illustrative purposes, the echo 4 from 

the shell 9 is indicated as arriving at the suppressor grid 
22 at the same time that the echo 8 from the object 7, 
as shown in Fig. 9, arrives at the control grid i8 of the 
gating tube 14, and also during the continued application 
of the gating pulse 42 from the multivibrator, as shown 
in Fig. 8, at the screen grid 10 of the gating tube 14. 
At approximately the instant of time that the shell 9 

enters the lethal area, therefore, the gating tube 4 is 
opened up by the application of the gating pulse 42 to 
the screen grid 0, the object pulse 8 to the control grid 
13, and the delayed pulse 4 to the suppressor grid 22. 
The actual instant is somewhat later, after a time corre 
sponding approximately to the width of the variable 
phase pulse 40 or 42. At that instant of time, the gating 
tube 14 conducts heavily, thus causing less current to 
flow through a relay coil 24 (Fig. 1) that is connected, by 
conductors i5, in parallel with the plate or output circuit 
of the gating tube 4. This diminution of current 
through the relay coil 24 results in the closing of a relay 
switch 26, disposed in the plate or output supply of a 
radio-frequency trigger transmitter 28. The transmitter 
28 is connected, by conductors i6, to energize a further 
dipole antenna system 30, shown as a directional system 
moving together or in synchronism with the reflector 6, 
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Other and further modifications will occur to persons 

skilled in the art, and all such are considered to fall 
within the spirit and scope of the invention, as defined in the appended claims. 
What is claimed is: 
1. An electric system having, in combination, means 

for detecting an explodable object and producing a volt 
age signal corresponding to the same, means for produc 
ing a voltage signal indicative of the occupation by the 
object of a predetermined position, and means separate 
from the detecting means for thereupon in response to 
the said voltage signals automatically exploding the ob 
ject during the continued detecting of the object. 

2. An electric System having, in combination, a radio 
locator for detecting, producing voltage signals indica 
tive of and indicating the track of objects one of which is 
provided with explodable means, voltage-producing 
means for continuously selecting along the indicated 
track a future position of the explodable object within a 
preselected range of another of the objects, and means sep 
arate from the radio locator and response to the voltage 
of the selecting means and to the said voltage signals of 
the radio locator for automatically energizing the ex 
plodable means to explode the explodable object when 
it approaches within the preselected range during the con 
tinued detection by the radio locator. 

3. An electric system having, in combination, radio 
locating means for detecting, producing voltage signals 
indicative of and indicating the track of an object pro 
vided with explodable means, voltage-producing means 
for continuously selecting along the indicated track a 
future position of the explodable object, and radio-con 
trolled means separate from the radio-locating means re 
sponsive to the voltage of the selecting means and to the 
said voltage signals of the radio-locating means for auto 
matically energizing the explodable means to explode the 
object when it reaches the future position during the con 
tinued detection by the radio-locating means. 

4. An electric system having, in combination, a radio 
locator system for detecting an object and an explodable 
projectile traveling towards the object and provided with 
explodable means, a cathode-ray tube, means for display 
ing upon the cathode-ray tube a voltage signal received 
from the object by the radio-locator system, voltage 
producing means for selecting an area upon the cathode 
ray tube in the proximity of the object detected by the 
radio-locator system as displayed on the cathode-ray tube, 
and means separate from the radio-locator system respon 
sive to the said voltage signal of the radio-locator system 
and to the voltage of the selecting means for automati 
cally energizing the explodable means to explode the ex 
plodable projectile when it enters the said proximity dur 
ing the continued detection by the radio-locator system. 

5. In an electric system having means for propagating 
radio waves toward objects in space, radio-receiving means 
for receiving radio waves from both a target in space and 
an explodable projectile traveling toward the target pro 
vided with energy-receiving means and means connected 
with the radio-receiving means for exploding the projectile 
in response to an energy signal received by the energy 
receiving means, normally ineffective means separate 
from the radio-wave propagating means for transmitting. 
an energy signal to the energy-receiving means, a display, 
means controlled in accordance with the radio waves re 
ceived from both the target and the projectile for produic 
ing indications of the distance between the target and the 
projectile upon the display, means for continuously select 
ing a predetermined value of distance between the target. 
and the projectile upon the display, and means responsive 
to the selecting means and to the received radio waves and 
operable when the distance between the target and the 
projectile becomes less than the predetermined value to 
render the transmitting means effective to transmit the 
energy signal to the energy-receiving means, thereby to 
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10 
effect the explosion of the projectile during the continued 
radio-wave propagation by the propagating means. 

6. In an electric system is living means for propagating 
radio waves toward objects in space, radio-receiving means 
for receiving radio waves from both a target in space and 
a projectile traveling toward the target provided with 
energy-receiving means, normally ineffective means sep 
arate from the radio-wave propagating means for trans 
mitting an energy signal to the energy-receiving means, 
a display, means controlled in accordance with the radio 
waves received from both the target and the projectile 
for producing indications of the distance between the tar 
get and the projectile upon the display, means for con 
tinuously selecting a predetermined value of distance 
between the target and the projectile upon the display, 
and means responsive to the selecting means and to the 
received radio waves and operable when the distance 
between the target and the projectile becomes less than 
the predetermined value to render the transmitting means 
effective to transmit the energy signal to the projectile 
energy-receiving means during the continued radio-wave 
propagation by the propagating means. 

7. An electric system having, in combination, means 
for propagating pulses of radio waves towards both a 
target and an explodable projectile traveling toward the 
target provided with energy-receiving means and means 
connected with the receiving means for exploding the 
projectile in response to an energy signal received by the 
energy-receiving means, radio-receiving means for receiv 
ing the pulses of radio waves after reflection and scatter 
from the target and the projectile, normally ineffective 
means separate from the radio-wave propagating means 
for transmitting an energy signal to the energy-receiving 
means, a cathode-ray-tube display, means Synchronized 
with the propagating means for producing a time base 
upon the cathode-ray-tube display, means controlled by 
the radio-receiving means for indicating the instants of 
reception of the reflected and scattered radio waves from 
the target and from the projectile upon the time base, 
thereby to indicate the relative distances of the target and 
of the projectile, means for continuously selecting a por 
tion of the time base corresponding to a predetermined 
value of distance from the target, and means responsive 
to the selecting means and to the received radio waves 
and operable when the distance between the target and 
the projectile becomes less than the predetermined value 
to render the transmitting means effective to transmit the 
energy signal to the energy-receiving means, thereby to 
effect the explosion of the projectile during the continued 
radio-wave propagation by the propagating means. 

8. An electric system having, in combination, a radio 
locator system for detecting and indicating the track of 
relatively movable objects one of which is provided with 
energy-receiving means and producing voltages indicative 
of the relative positions of the detected objects, means 
comprising a further voltage-producing selecting means 
for producing a further voltage correlated with respect 
to the said voltage indicative of another of said objects 
and continuously corresponding to a selected assumed 
future position of the said one object within a preselected 
range of the said another of the objects, a normally inef 
fective electric circuit that can be rendered effective only 
upon the substantially simultaneous application thereto 
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of the said voltages indicative of the said one and the 
said other objects detected by the radio-locator system 
and the said further voltage produced by the selecting 
means at the time when the said one object approaches 
within the said preselected range, means for feeding the 
said voltages produced by the radio-locater system and 
the said further voltage produced by the selecting means 
to the normally ineffective electric circuit, thereby auto 
matically to render the electric circuit effective at the 
said time, and means responsive to the rendering effective 
of the electric circuit for thereupon transmitting an energy 
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signal to the said energy-receiving means of the said one 
object. 9. An electric system having, in combination, a radio 
locator System for detecting and indicating the track of 
relatively movable objects one of which is provided with 
radio-receiving means and producing voltages indicative 
of the relative positions of the detected objects, means 
comprising a further voltage-producing selecting means 
for producing a further voltage correlated with respect 
to the said voltage indicative of another of the said objects 

future position of the said one object within a preselected 
range of the said another of the objects, a normally inef 
fective electric circuit that can be rendered effective only 
upon the substantially simultaneous application thereto 
of the said voltages indicative of the said one and the said 
other objects detected by the radio-locator system and the 
said further voltage produced by the selecting means at 
the time when the said one object approaches within the 
said preselected range, means for feeding the said voltages 
produced by the radio-locator system and the said further 
voltage produced by the selecting means to the normally 
ineffective electric circuit, thereby automatically to render 
the electric circuit effective at the said time, and means 
responsive to the rendering effective of the electric circuit 
for thereupon transmitting a radio signal to the said 
radio-receiving means of the said one object. 

10. An electric system having, in combination, a radio 
locator system for detecting and indicating the track of 
relatively movable objects one of which is explodable and 
producing voltages indicative of the relative positions of 
the detected objects, means comprising a further voltage 
producing selecting means for producing a further voltage 
corrolated with respect to the said voltage indicative of 
another of the said objects and continuously correspond 
ing to a selected assumed future position of the said one 
object within a preselected range of the said another of 
the objects, a normally ineffective electric circuit that can 
be rendered effective only upon the Substantially simul 
taneous application thereto of the said voltages indicative 
of the said one and the said other objects detected by 
the radio-locator system and the said further voltage 
produced by the selecting means at the time when the said 
one object approaches within the said preselected range, 
means for feeding the said voltages produced by the 
radio-locator system and the said further voltage pro 
duced by the selecting means to the normally ineffective 
electric circut, thereby automatically to render the elec 
tric circuit effective at the said time, and means responsive 
to the rendering effective of the electric circuit for explor 
ing the said one object. - 11. An electric system having, in combination, a radio 
locator system for detecting and indicating the track of 
relatively movable objects one of which is provided with 
radio-receiving means and for producing voltages in 
dicative of the relative positions of the detected objects, 

0 

and continuously corresponding to a selected assumed 

12 
fective electric circuit, thereby automatically to render the 
electric circuit effective at the time when the said one ob 
ject approaches within the said preselected range, and 
means responsive to the rendering effective of the electric 
circuit for thereupon transmitting a radio signal to the said 
radio-receiving means of the said one object. 

12. An electric system having, in combination, a radio 
energy locator system provided with means for propa 
gating pulses of radio energy toward and receiving the 
pulses of sound energy after reflection and scatter from 
relatively movable objects one of which is provided with 
sound-energy-receiving means and means for producing 
pulse voltages from the pulses of radio energy received 
from the objects, thereby to indicate the track and 
measure the range of the relative positions of the objects, 
means comprising a further voltage-producing selecting 
means for producing a further voltage correlated with 
respect to the said voltage indicative of another of the 
said objects and continuously corresponding to a selected 
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means comprising a further voltage-producing selecting 
means for producing a further voltage correlated with 
respect to the said voltage indicative of another of the 
said objects and continuously corresponding to a selected 
assumed future position of the said one object within 
a preselected range of the said another of the objects, 
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means for producing voltages corresponding to but de 
layed from the said voltages produced by the radio 
locator system an interval of time corresponding sub 65 
stantially to the said preselected range, a normally inef. 
fective electric circuit that can be rendered effective only 
upon the substantially simultaneous application thereto 
of the said voltage indicative of the said other object 
detected by the radio-locator system, the delayed voltage 
indicative of the said one object and the Said further 
voltage produced by the selecting means, means for feed 
ing the said voltage produced by the radio-locator Sys 
tem, the said delayed voltage and the said further voltage 
produced by the selecting means to the normally inef 
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assumed future position of the said one object within 
a preselected range of the said another of the objects, 
means for producing pulse voltages corresponding to but 
delayed from the said pulse voltages produced by the 
radio-energy-locator system an interval of time corre 
sponding substantially to the said preselected range, a 
normally ineffective electric circuit that can be rendered 
effective only upon the substantially simultaneous ap 
plication thereto of the said pulse voltage indicative of 
the said other object produced by the radio-energy-locator 
system, the delayed pulse voltage indicative of the said 
one object and the said further voltage produced by 
the selecting means, means for feeding the said pulse 
voltages produced by the radio-energy-locator system, 
the said delayed pulse voltage and the said further voltage 
produced by the selecting means to the normally ineffec 
tive electric circuit, thereby to render the electric circuit. 
effective at the time when the said one object approaches 
within the said preselected range, and means responsive 
to the rendering effective of the electric circuit for there 
upon transmitting a radio-energy signal to the said one 
object for reception in the said radio-energy-receiving 
eaS. - 13. An electric system having, in combination, an 

electromagnetic-wave pulse-energy locator system for de 
tecting an object and a projectile traveling towards the 
object, a cathode-ray tube, means for displaying upon 
the cathode-ray tube a voltage pulse corresponding to 
a signal received from the object by the locator sys 
tem, means for producing a gate voltage pulse of du 
ration greater than that of the signal voltage pulse and 
for controlling the gate pulse to select a region upon 
the cathode-ray tube corresponding to a region in the 
proximity of the object, and a transmitter responsive to 
the voltages of the signal and gate voltage pulses for 
automatically transmitting a further signal to the pro 
jectile when it is detected by the locator system as having 
entered the said proximity. 

14. An - electric system having, in combination, an ob 
ject locator system provided with means for directionally 
transmitting energy to and receiving energy from an 
object in space and producing voltage signals indicative 
cf the position of the object in space, means for produc 
ing a further vcltage corresponding to an assumed future 
position cf the object in space, a normally ineffective ob 
ject signalling system separate from the locator system 
and provided with means for directionally transmitting 
a signal when effective, means for causing the signalling 
system-directional-transmitting means to be directed to 
ward the same object located by the object locator sys 
tem, and means responsive to the voltage signals pro 
duced by the locator system and to the further voltage 
for rendering the signalling system effective at a time 
when the object has entered the said assumed future po 
sition, thereby to thereupon transmit a signal to the ob 
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ject during the continued object location by the locator System. 

15. An electric system having, in combination, an 
object radio locator system, provided with means for 
directionally transmitting radio energy to and receiving 
radio energy from an object in space and producing 
voltage signals indicative of the position of the object 
in space, means for producing a further voltage cor 
responding to an assumed future position of the object 
in space, a normally ineffective object radio signalling 
system separate from the iccator system and provided 
with means for directionally transmitting a radio signal 
when effective, means for causing the signalling-system 
directional-transinitting means to be directed toward the 
same object located by the object locator system, and 
means responsive to the voltage signals produced by the 
locator system and to the further voltage for rendering 
the signalling system effective at a time when the object 
has entered the said assumed future position, thereby to 
thereupon transmit a radio signal to the object during the 
continued object location by the locator system. 

16. An electric system having, in combination, a pulse 
energy locator system for detecting an object in space 
and a projectile traveling towards the object and pro 
ducing pulse voltage signals indicative of the positions 
in space of the object and the projectile, means for pro 
ducing a gate voltage pulse of duration greater than that 
of the pulse voltage signals, means for controlling the 
gate pulse to correlate its position with respect to the 
said pulse voltage signal indicative of the position in 
space of the object in order to correspond to an assumed 
future position of the projectile, and a transmitter re 
sponsive to the voltages of the pulse voltage signals and 
the gate pulse for automatically transmitting a further 
signal to the projectile when it is detected by the locator 
System as having reached the said future position. 

17. An electric system having, in combination, an 
electromagnetic pulse-energy locator system for detect 
ing an object in space and a projectile traveling towards 
the object and producing pulse voltage signals indica 
tive of the positions in space of the object and the pro 
jectile, means for producing a gate voltage pulse of 
duration greater than that of the pulse voltage signals, 
means for controlling the gate pulse to correlate its 
position with respect to the said pulse voltage signal in 
dicative of the position in space of the object in order 
to correspond to an assumed future position of the pro 
jectile, and an electromagnetic transmitter responsive to 
the voltages of the pulse voltage signals and the gate pulse 
for automatically transmitting a further electromagnetic 
signal to the projectile when it is detected by the locator 
system as having reached the said future position. 

18. An electric system having, in combination, radio locating means comprising means for detecting, means 
for producing voltage signals indicative of and means 
for indicating the track of an object provided with energy 
receiving means, voltage-producing means for continu 
ously selecting along the indicated track a future posi 
tion of the object, and radio-controlled means separate 
from the radio-locating means responsive to the voltage 
of the selecting means and to the said voltage signals of 
the radio-locating means for energizing the object energy 
receiving means when the object reaches the future 
position during the continued detection by the radio locating means. 

19. An electric system having, in combination means 
for detecting an object provided with energy-receiving 
means, means connected with the detecting means for 
producing a voltage signal corresponding to the object, 
means for producing a voltage signal indicative of the 
occupation by the object of a predetermined position, 
and means separate from the detecting means for there 
upon in response to the said voltage signals of the oc 
cupation by the object of a predetermined position ener 
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14 
gizing the object energy-receiving means during the con tinued detecting of the object. 

20. In a radio object location system in which trans 
mitted pulses of radio frequency energy are reflected from 
a missile to be received as echo pulses by said system and 
indicate the distance therefrom of said missile, the com 
bination of means for producing pulses corresponding to 
pulses transmitted by the said system, the produced pulses 
being delayed with respect to the corresponding trans 
mitted pulses by a given interval of time corresponding 
to a predetermined target range, normally deactivated 
gating switch means receptive of said echo pulses received 
by said system and also receptive of the delayed pulses 
from said producing means, said gating switch means 

and the echo pulses, control means connected to and 
operated by the activation of said gating switch means 
for producing a predetermined signal, and means in said 
missile responsive to the said signal for detonating said missile. 

21. In a radio object location system in which trans 
mitted pulses of radio frequency energy are reflected from 
a missile to be received as echo pulses by said system and 
indicate the distance therefrom of said missile, the com 
bination of means for producing pulses delayed from 
corresponding pulses transmitted by the said system by 
a given interval of time corresponding to a predetermined 
target range, normally deactivated gating switch means 
receptive of Said echo pulses received by said system and 
also receptive of the delayed pulses from said producing 
means, said gating switch means being activated by a 
coincidence between the delayed pulses and the echo 
pulses, control means connected to and operated by the 
activation of said gating switch means for producing a 
predetermined signal, and means in said missile responsive to the said signal. 

22. In a radio object location system for detecting at 
least one missile by means of transmitted pulses of radio 
frequency energy which are reflected from said missile 
to be received as echo pulses by said system and indicate 
the distance therefrom of said missile, the combination of means for producing pulses delayed from correspond 
ing pulses transmitted by the said system by a given in 
terval of time corresponding to a predetermined target 
range, normally deactivated gating switch means receptive 
of Said echo pulses received by said system and also re 
ceptive of the delayed pulses from said producing means, 
said gating Switch means being activated by a coincidence 
etween the delayed pulses and the echo pulses, control 
means connected to and operated by the activation of said 
gating Switch means for transmitting a predetermined 
radio-frequency signal, and means in said missile respon 
sive to the said transmitted signal for detonating said missile, 

23. In a radio object location system for detecting at 
least one missile by means of transmitted pulses of radio 
frequency energy which are reflected from said missile 
to be received as echo pulses by said system and indicate 
the distance therefrom of said missile, the combination of means for producing pulses delayed from corresponding 
pulses transmitted by the said system for a given interval 
of time corresponding to a predetermined target range, 
normally deactivated gating switch means receptive of 
said echo pulses received by said system and also receptive 
of the delayed pulses from said producing means, said 
gating Switch means being activated by a coincidence be 
tween the delayed pulses and the echo pulses, control 
means connected to and operated by the activation of said 
gating Switch means for transmitting a predetermined 
radio-frequency signal, and means in said missile respon sive to the said transmitted signal. 

24. An electric System having, in combination, an en 
ergy locator for detecting objects one of which is provided 
With explodable means, voltage-producing means for con 
tinuously selecting a future position of the explodable ob 
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ject within a preselected range of another of the objects 
to be destroyed by the explodable object, and means sepa 
rate from the energy locator operable at a remote point 
and responsive to the voltage of the selecting means and 
to the energy locator for automatically energizing the 
explodable means to explode the explodable object when 
it approaches within the preselected range during the con 
tinued detecting of the objects by the energy locator. 

25. An electric system having, in combination, energy 
locating means for detecting an object provided with 
explodable means, voltage-producing means for continu 
ously selecting a future position of the explodable object, 
and energy-controlled means separate from the energy 
locating means responsive to the voltage of the selecting 
means and to the energy-locating means for automatically 
energizing the explodable means to explode the object 
when it reaches the future position during the continued 
detecting of the object by the energy-locating means. 

26. An electric System having, in combination, energy 
receiving means for receiving energy waves from both a 
target and a projectile traveling toward the target provided 
with energy-receiving means, normally ineffective means 
for transmitting an energy signal of an entirely different 
character than the energy waves received by the energy re 
ceiving means to the energy receiving means, a display, 
means controlled in accordance with the energy waves re 
ceived from both the target and the projectile for pro 
ducing indications of the distance between the target and the projectile upon the display, voltage-producing means 
for continuously selecting a predetermined value of dis 
tance between the target and the projectile upon the dis 
play, and means responsive to the voltage of the selecting 
means and to the received energy waves and operable 
When the distance between the target and the projectile 
becomes less than the predetermined value to render the 
transmitting means effective to transmit the energy signal 
to the projectile energy-receiving means. 

27. An electric System having, in combination, means 
for propagating pulses of energy waves towards both a 
target and an explodable projectile traveling toward the 
target provided with energy-receiving means and means 
connected with the receiving means for exploding the pro 
jectile in response to an energy signal received by the 
energy-receiving means, energy-receiving means for re 
ceiving the pulses of energy waves after reflection and 
scatter from the target and the projectile, normally in 
effective means separate from the propagating means 
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for transmitting an energy signal to the energy-receiving 
means, a cathode-ray-tube display, means synchronized 
with the propagating means for producing a time base 
upon the cathode-ray-tube display, means controlled by 
the energy-receiving means for indicating the instants of 
reception of the reflected and scattered energy waves. 
from the target and from the projectile upon the time 
base, thereby to indicate the relative distances of the target and of the projectile, voltage-producing means for 
continuously selecting a portion of the time base corre 
sponding to a predetermined value of distance from the 
target, and means responsive to the voltage of the select 
ing means and to the received energy waves and operable 
When the distance between the target and the projectile 
becomes less than the predetermined value to render the 
transmitting means effective to transmit the energy signal 
to the energy-receiving means, thereby to effect the ex 
plosion of the projectile during the continued propagation 
and reception of the energy waves. - - 

28. An electric system having, in combination, a radio 
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locator for detecting objects one of which is provided 
with explodable means, voltage-producing means for con 
tinuously selecting a future position of the explodable 
object within a preselected range of another of the objects 
to be destroyed by the explodable object, and means sep 
arate from the radio locator operable at a remote point 
and responsive to the voltage of the selecting means and 

... to the radio locator for automatically energizing the ex 
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plodable means to explode the explodable object when it 
approaches within the preselected range during the con 
tinued detecting of the objects by the radio locator. 

29. An electric system having, in combination, radio 
locating means for detecting an object provided with 
explodable means, voltage-producing means for continu 
ously selecting a future position of the explodable object, 
and radio-controlled means separate from the radio-lo 
cating means responsive to the voltage of the selecting 
means and to the radio-locating means for automatically 
energizing the explodable means to explode the object 
when it reaches the future position during the continued 
detecting of the object by the radio-locating means. 

30. An electric system having, in combination, radio 
receiving means for receiving radio waves from both a 
target and a projectile traveling toward the target pro 
vided with radio-receiving means, normally ineffective 
means for transmitting a radio signal of an entirely dif 
ferent character than the radio waves received by the 
radio receiving means to the radio receiving means, a 
display, means controlled in accordance with the radio 
waves received from both the target and the projectile 
for producing indications of the distance between the 
target and the projectile upon the display, voltage-produc 
ing means for continuously selecting a predetermined value 
of distance between the target and the projectile upon the 
display, and means responsive to the voltage of the select 
ing means and to the received radio waves and operable 
when the distance between the target and the projectile 
becomes less than the predetermined value to render the 
transmitting means effective to transmit the energy signal 
to the projectile energy-receiving means. 

31. An electric system having, in combination, means 
for propagating pulses of radio waves towards both a 
target and an explodable projectile traveling toward the 
target provided with radio-receiving means and means 
connected with the receiving means for exploding the 
projectile in response to a radio signal received by the 
radio-receiving means, radio-receiving means for receiv 
ing the pulses of radio waves after reflection and scatter 
from the target and the projectile, normally ineffective 
means separate from the propagating means for trans 
mitting an energy signal to the radio-receiving means, a 
cathode-ray-tube display, means synchronized with the 
propagating means for producing a time base upon the 
cathode-ray-tube display, means controlled by the radio 
receiving means for indicating the instants of reception of 
the reflected and scattered energy waves from the target 
and from the projectile upon the time base, thereby to 
indicate the relative distances of the target and of the 
projectile, voltage-producing means for continuously 
selecting a portion of the time base corresponding to a 
predetermined value of distance from the target, and 
means responsive to the voltage of the selecting means 
and to the received radio waves and operable when the 
distance between the target and the projectile becomes 
less than the predetermined value to render the transmit 
ting means effective to transmit the radio signal to the 
radio-receiving means, thereby to effect the explosion of 
the projectile during the continued propagation and recep 
tion of the radio waves. 32. An electric system having, in combination, an 
energy locator for detecting objects one of which is pro 
vided with signal-receiving means, voltage-producing 
means for continuously selecting a future position of the 
said one object within a preselected range of another of 
the objects, and means operable at a point remote from 
the objects and responsive to the voltage of the selecting 
means and to the locator for automatically sending a 
signal to the signal-receiving means of the said one object 
when it approaches the preselected range. . . . . 

33. An electric system having, in combination, energy 
locating means for detecting an object provided with 
signal-receiving means, voltage-producing means for con 
tinuously selecting a future position of the said object, 
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and signal-controlled means responsive to the voltage of 
the selecting means and to the energy-locating means for 
automatically energizing the cbject-signal-receiving means 
when the object reaches the future position. 

34. An electric system having, in combination, an 
energy locator for detecting objects one of which is pro 
vided with explodable means, voltage-producing means 
for continuously selecting a future position of the ex 
plodable object within a preselected range of another of 
the objects to be destroyed by the explodable object, and 
means separate from the energy locator operable at a 
point remote from the explodable object and responsive to 
the voltage of the selecting means and to the energy 
locator for automatically causing the explodable means 
to explode the explodable object when it approaches 
within the preselected range during the continued detect 
ing of the object by the energy locator. 

35. An electric system having, in combination, a radio 
locator for detecting objects one of which is provided 
with explodable means, voltage-producing means for con 
tinuously selecting a future position of the explodable 
object within a preselected range of another of the ob 
jects to be destroyed by the explodable object, and means 
separate from the radio locator operable at a point re 
mote from the said one object and responsive to the 
voltage of the selecting means and to the radio locator 
for automatically causing the explodable means to ex 
plode the explodable object when it approaches within 
the preselected range during the continued detecting of 
the objects by the radio locator. 

36. An electric system having, in combination, radio 
locating means for detecting an object provided with 
explodable means, voltage-producing means for continu 
ously selecting a future position of the explodable object, 
and radio-wave transmitting means normally occupying 
one of two conditions of energization, the radio-wave 
transmitting means being separate from the radio-locating 
means and responsive to the voltage of the selecting 
means and to the radio-locating means for automatically 
occupying its other condition of energization to cause 
the explodable means to explode the object when it 
reaches the future position during the continued detecting 
of the object by the radio-locating means. 

37. An electric system having, in combination, energy 
locating means for detecting an object provided with 
signal-receiving means, voltage-producing means for con 
tinuously selecting a future position of the said object, 
and signal-transmitting means for signaling the signal 
receiving means and normally occupying one of two con 
ditions of energization, the signal-transmitting means 
being responsive to the voltage of the selecting means 
and to the energy-locating means for automatically 
occupying the other condition of energization to produce 
an indication at the object-signal-receiving means when 
the object reaches the future position. 

38. An electric system having, in combination, an 
energy-locator system for detecting relatively movable 
objects one of which is provided with energy-receiving 
means and producing voltages indicative of the relative 
positions of the detected objects, means comprising a 
further voltage-producing selecting means for producing 
a further voltage correlated with respect to the said volt 
age indicative of another of the said objects and con 
tinuously corresponding to a selected assumed future 
position of the said one object within a preselected range 
of the said another of the objects, a normally ineffective 
electric circuit that can be rendered effective only upon 
the substantially simultaneous application thereto of the 
said voltages indicative of the said one and the said other 
objects detected by the energy-locator system and the 
said further voltage produced by the selecting means at 
the time when the said one object approaches within 
the said preselected range, means for feeding the said 
voltages produced by the energy-locator system and the 
said further voltage produced by the selecting means to 
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the normally ineffective electric circuit, thereby auto 
matically to render the electric circuit effective at the 
said time, and means responsive to the rendering effective 
of the electric circuit for thereupon transmitting an energy 
signal to the said energy-receiving means of the said one object. 

39. An electric system having, in combination, an 
energy-locator system for detecting relatively movable 
objects one of which is provided with energy-receiving 
means and producing voltages indicative of the relative 
positions of the detected objects, means comprising a 
further voltage-producing selecting means for producing 
a further voltage correlated with respect to the said volt 
age indicative of another of the said objects and continu 
ously corresponding to a selected assumed future position 
of the said one object within a preselected range of the 
said another of the objects, a normally ineffective vacuum 
tube gating electric circuit that can be rendered effective 
only upon the substantially simultaneous application 
thereto of the said voltages indicative of the said one and 
the said other objects detected by the energy-locator sys 
tem and the said further voltage produced by the select 
ing means at the time when the said one object approaches 
within the said preselected range, means for feeding the 
said voltages produced by the energy-locator system and 
the said further voltage produced by the selecting means 
to the normally ineffective electric circuit, thereby auto 
matically to render the electric circuit effective at the 
said time, and means responsive to the rendering effective 
of the electric circuit for thereupon transmitting an 
energy signal to the said energy-receiving means of the said one object. 

40. An electric system having, in combination, an en 
ergy-locator system for detecting relatively movable ob 
jects one of which is explodable and producing voltages 
indicative of the relative positions of the detected objects, 
means comprising a further voltage-producing selecting 
means for producing a further voltage correlated with 
respect to the said voltage indicative of another of the 
said objects and continuously corresponding to a selected 
assumed future position of the said one object within a 
preselected range of the said another of the objects, a 
normally ineffective electric circuit that can be rendered 
effective only upon the substantially simultaneous ap 
plication thereto of the said voltages indicative of the 
said one and the said other objects detected by the energy 
locator system and the said further voltage produced by 
the selecting means at the time when the said one object 
approaches within the said preselected range, means for 
feeding the said voltages produced by the energy-locator 
System and the said further voltage produced by the se 
lecting means to the normally ineffective electric circuit, 
thereby automatically to render the electric circuit effec 
tive at the said time, and means responsive to the ren 
dering effective of the electric circuit for exploding the said one object. 

41. An electric System having, in combination, an en 
ergy-locator system for detecting relatively movable ob 
jects one of which is provided with energy-receiving 
means and for producing voltages indicative of the rela 
tive positions of the detected objects, means comprising 
a further voltage-producing selecting means for produc 
ing a further voltage correlated with respect to the said 
voltage indicative of another of the said objects and 
continuously corresponding to a selected assumed future 
position of the said one object within a preselected range 
of the said another of the objects, means for producing 
voltages corresponding to but delayed from the said 
voltages produced by the energy-locator system an in 
terval of time corresponding substantially to the said 
preselected range, a normally ineffective electric circuit 
that can be rendered effective only upon the substantially 
simultaneous application thereto of the said voltage in 
dicative of the said other object detected by the energy 
locator system, the delayed voltage indicative of the said 
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one object and the said further voltage produced by the 
selecting means, means for feeding the said voltage pro 
duced by the energy-locator system, the said delayed 
voltage and the said further voltage produced by the 
selecting means to the normally ineffective electric cir 
cuit, thereby automatically to render the electric circuit 
effective at the time when the said one object approaches 
within the said preselected range, and means responsive 
to the rendering effective of the electric circuit for there 
upon transmitting an energy signal to the said energy 
receiving means of the said one object. 

42. An electric system having, in combination, an en 
ergy-locator system for detecting relatively movable ob 
jects one of which is explodable and for producing 
voltages indicative of the relative positions of the detected 
objects, means comprising a further voltage-producing 
selecting means for producing a further voltage corre 
lated with respect to the said voltage indicative of another 
of the said objects and continuously corresponding to a 
selected assumed future position of the said one object 
within a preselected range of the said another of the ob 
jects, means for producing voltages corresponding to but 
delayed from the said voltages produced by the energy 
locator system an interval of time corresponding sub 
stantially to the said preselected range, a normally in 
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effective electric circuit that can be rendered effective only 
upon the substantially simultaneous application thereto 
of the said voltage indicative of the said other object 
detected by the energy-locator system, the delayed volt 
age indicative of the said one object and the said further 
voltage produced by the selecting means, means for 
feeding the said voltage produced by the energy-locator 
system, the said delayed voltage and the said further 
voltage produced by the selecting means to the normally 
ineffective electric circuit, thereby automatically to render 
the electric circuit effective at the time when the said 
one object approaches within the said preselected range, 
and means responsive to the rendering effective of the 
electric circuit for thereupon exploding the said one object. 

43. An electric System having, in combination, an 
energy-locator System provided with means for propagat 
ing pulses of energy toward and receiving the pulses of 
energy after reflection and scatter from relatively mov 
able objects one of which is provided with energy-receiv 
ing means and means for producing pulse voltages from 
the pulses of energy received from the objects, thereby to 
measure the range of the relative positions of the ob 
jects, means comprising a further voltage-producing 
selecting means for producing a further voltage cor 
related with respect to the said voltage indicative of an 
other of the said objects and continuously corresponding 
to a selected assumed future position of the said one ob 
ject within a preselected range of the said another of the 
objects, means for producing pulse voltages correspond 
ing to but delayed from the said pulse voltages produced 
by the energy-locator system an interval of time corre 
sponding substantially to the said preselected range, a 
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normally ineffective electric circuit that can be rendered 
effective only upon the substantially simultaneous ap 
plication thereto of the said pulse voltage indicative of 
the said other object produced by the energy-locator 
system, the delayed pulse voltage indicative of the said 
one object and the said further voltage produced by the 
Selecting means, means for feeding the said pulse volt 
ages produced by the energy-locator system, the said 
delayed pulse voltage and the said further voltage pro 
duced by the selecting means to the normally ineffec 
tive electric circuit, thereby to render the electric cir 
cuit effective at the time when the said one object ap 
proaches within the said preselected range, and means 
responsive to the rendering effective of the electric cir 
cuit for thereupon transmitting an energy signal to the 
said one object for reception in the said energy-receiving 
aaS - . ? - ? - -- 

44. An electric System having, in combination, a 
pulse-energy locator system for detecting an object and 
a projectile traveling towards the object, a cathode-ray 
tube, means for displaying upon the cathode-ray tube a 
voltage pulse corresponding to a signal received from the 
object by the locator system, means for producing a gate 
voltage pulse of duration greater than that of the signal 
voltage pulse and for controlling the gate pulse to select 
a region upon the cathode-ray tube corresponding to a 
region in the proximity of the object, and a transmitter 
responsive to the voltages of the signal and gate voltage 
pulses for automatically transmiting a further signal to the 
projecile when it is detected by the locator system as hav 
ing entered the said proximity. 
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