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ABSTRACT OF THE DISCLOSURE 

Providing about a location to be protected a wireless 
signal having a predetermined intensity at a given range 
from said location, and detecting said signal of predeter 
mined intensity so as to prevent explosion of friendly 
projectiles in the event the latter come within said given 
range of said location. 

This invention relates to a method and apparatus for 
selectively preventing the explosion of explodable pro 
jectiles. 

In many combat situations, for example during close 
infantry combat, in jungle warfare, or when visibility is 
bad, present means do not permit artillery and/or air 
support because of the fear of injury to the closely adja 
cent friendly troops. A convoy ambushed while moving 
along a winding road, for example, may not be able to 
suf?ciently accurately provide positional information for 
artillery and/or air support to itself escape risk of injury 
resulting from such supporting ?re power. 

Furthermore, the supporting ?re power itself may not 
be su?iciently accurate to prevent injury to friendly troops 
and positions. It must be noted that if a number of artil 
lery rounds, even where the latter are of the same caliber 
and from the same lot, are ?red from the same weapon 
with the same settings in quadrant, elevation and de?ec 
tion, the rounds will not ‘all fall at a single point but will 
be scattered. The points of impact of the projectiles ?red 
in the above manner will be scattered both laterally and 
transversely. Dispersion, as this phenomena is called, is 
caused by inherent errors, not by mistakes or constant 
errors. Dispersion is the result of minor variations of 
many elements from round to round, for example, condi 
tions in the bore, conditions in the carriage, and condi 
tions during ?ight. Thus, even where it is possible to ac 
curately aim projectiles from afar at an enemy engaged 
in close combat with friendly troops, the risks are great 
that many of the rounds ?red will fall amongst the friend 
1y troops. 

It is, therefore, an object of the present invention to 
permit the use of artillery and/or air support in assisting 
friendly troops engaged in close combat with the enemy 
while eliminating, or at least substantially reducing, the 
aforesaid risks of injury to the friendly troops which 
would otherwise result from such supporting ?re power. 

It is another object of the present invention to provide 
a method by which a region containing friendly troops, 
whether they be stationary or moving close to enemy 
positions, may be blanketed with friendly artillery and/or 
?re power without risk of substantial injury to the friendly 
troops. 

It is a further object of the present invention to provide 
apparatus which will accomplish the above method. 

Still another object of the present invention is to pro 
vide a method as stated above which may be used with 
proximity fused projectiles or otherwise controlled pro 
jectiles as well as with those which explode upon impact. 
A concomitant object of the present invention is to 

permit friendly projectiles to explode as close to friendly 
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positions as possible yet not so close as to result in sub~ 
stantial injury to such friendly positions. 

Generally speaking, according to the present invention, 
a wireless signal of predetermined characteristics is trans 
mitted from a location to be protected, for example, from 
a position held by friendly troops and which is surrounded 
by enemy troops at a close range, Friendly projectiles in 
corporating a signal detecting device as hereinafter de 
scribed, may then be purposely propelled toward the gen 
eral region containing such a location so as to explode as 
close as possible to such location yet far enough away 
to not cause substantial injury to the friendly troops 
there. The transmitter, carried by the friendly troops, may 
be energized, at will, to transmit a signal de?ning, in 
space, a “safety” zone, for example, an umbrella shaped 
zone, at the boundary of which the transmitted signal has 
predetermined signal strength characteristics. The projec 
tiles are equipped with receiving means capable of detect~ 
ing a predetermined signal having such predetermined 
strength characteristics and to automatically prevent ex 
plosion of the respective projectile when a signal of such 
characteristics is detected. Thus, those of the projectiles 
which enter the “safety” zone de?ned by the Wireless Sig 
nals of predetermined strength characteristics, respond to 
detection of such signals by automatically becoming dis 
armed or otherwise, being placed in non-explosive con 
dition. 
By aiming friendly artillery and/or air ?re power at 

the enemy troops closest to the friendly position, or even 
at the perimeter of the friendly position itself, where 
friendly and enemy troops are engaged in close combat, 
a substantial number of rounds can be made to fall into 
and destroy the closely adjacent enemy troop position 
while those of the rounds which happen to fall into the 
“safety” zone of the friendly troops, as de?ned by the 
signal strength of the wireless signal transmitted by the 
friendly troops, would be automatically disarmed or other 
wise placed in non-explosive condition so as to prevent 
injury to the friendly troops. The predetermined signal 
strength and thus the size of the “safety” zone is chosen 
of such magnitude, with respect to the explosive character 
istics of the projectiles, that an explosion of such projectile 
just outside the “safety” zone would at least not substan 
tially damage the location to be protected while the same 
explosion inside of said zone would at least slightly dam 
age said location. 
The foregoing and other objects, characteristics and ad 

vantages of the method and apparatus according to the 
present invention will be more clearly understood from 
the following detailed description thereof when read in 
conjunction with the accompanying drawings, wherein: 

‘FIG. 1 illustrates schematically the signal transmitter 
and its transmitted signals in relation to approaching pro 
jectiles equipped, in accordance with the present invention, 
with signal receiving and explosion preventing means; 
FIG. 2 shows diagrammatically a signal generating 

means according to the present invention; and 
FIG. 3 shows diagrammatically a receiver on, and the 

explosion preventing means of, a projectile which may be 
used together with the signal generating means of FIG. 
2 in the manner illustrated in FIG. 1. 

Referring now to the drawings and more particularly 
to FIG. 1 there is shown a terrain G including a location 
L, which it is desired to protect. In operation, a transmitter 
T, located at L, continuously transmits a wireless signal S 
which forms, in space, when location L is on the ground 
as shown, a hemispherical zone Z about the transmitter T. 
At the boundary of zone Z, i.e., at a radius Ra from the 
transmitter antenna AT, signal S displays a predetermined 
signal intensity 8; which is inversely proportional to the 
square of the distance Ra. Thus, at the imaginary surface 
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of hemispherical zone Z there exists a signal S of predeter 
mined intensity 8;. Beyond the imaginary surface of the 
hemisphere, i.e., at a radius greater than Ra the intensity 
of the signal S is, of course, lower than intensity S1 in ac 
cordance with the inverse square law. 

Transmitter T may be stationary or moving. It may be 
carried by military personnel, or it may be mounted on 
a moving vehicle, such as for example, a tank, a submarine 
or an aircraft. If mounted on a vehicle or carried by per 
sonnel, the location to be protected will obviously include 
such vehicle or such personnel and the hemispherical 
signal zone Z, i.e., the “safety” zone, will move with the 
transmitter T so as to always provide a signal “umbrella” 
about the location to be protected, namely, location L. 
Thus, the term “location” as used herein is intended to in 
clude moving and/or stationary objects, personnel and 
vehicles as well as portions of terrain, water and/ or space. 

Should the transmitter T be carried on a friendly truck 
ambushed by enemy forces, or carried by friendly per 
sonnel engaged in close combat with, or surrounded by 
enemy forces E, artillery support ?re P from distant 
artillery weapons A can, in accordance with the present 
invention, be used effectively against location B without 
risk of substantial injury to the friendly personnel at 
location L. In accordance with the present invention, each 
of the artillery rounds, in the form of projectiles PDI 
through P136, propelled toward the general region of ter 
rain G containing the zone Z, carries, as hereinafter de 
scribed in greater detail, a receiver or detector means 
capable of detecting a predetermined signal of predeter 
mined intensity SI. The projectiles PDI through PD6, ?red 
from artillery piece A toward the general region contain 
ing zone Z, will be dispersed in accordance with a known 
probability curve. Assuming that projectile PD4 follows 
the ideal trajectory for the settings of artillery piece A 
then the projected impacts of the remaining rounds will 
be distributed about location 1.; at, e.g., locations I1, I2, I3, 
I5 and I6. Some of the rounds, therefore, for example 
rounds P131 and P132, will enter the zone Z while rounds 
P133, P134, PBS and PD6 have projected impacts outside 
of zone Z. As soon as round PDZ enters zone Z it is pre 
vented from exploding as a result of its detecting the signal 
of signal strength SI. Thus, upon passing within range Ra 
of location L, i.e., upon entering within the hemispherical 
“safety” zone de?ned by the signal intensity 8;, round 
PDZ is prevented from exploding. Round FBI has, in the 
position shown, not yet reached zone Z and is, therefore, 
still active but will be prevented from exploding, e.g., will 
be disarmed, as soon as it comes within range Ra of 
location L and detects the signal of signal intensity SI, as 
will be further explained hereinafter. Rounds P133 through 
P136 will never enter zone Z, i.e., will never come within 
range Ra of location L and will therefore explode either 
upon impact or in the air via a proximity fuse or similar 
detonating device. It will be understood, of course, that if 
transmitter T is mounted on a moving vehicle, the zone Z 
may shift position during ?ight of the projectiles so that 
others of the projectiles may come within range Ra of 
the moving transmitter and thus be disarmed. It will also 
be understood that the disarming means may be such that 
if, after a projectile has been disarmed as described above, 
the zone Z is shifted by moving transmitter T to another 
location, leaving the projectile (which may have fallen 
harmlessly to the ground, or may still be in ?ight) beyond 
the then range Ra, the detonating circuit of the projectile 
will be activated once more and the projectile may then 
explode. A projectile PD7 in the form of an air to ground 
missile or bomb, ?red at or dropped on the enemy position 
E from a friendly airplane and provided with receiver 
means, as herein described, may, in its ?ight, pass through 
a portion of zone Z as shown. During the time missile PD7 
is within the imaginary hemisphere de?ning zone Z, the 
missile will be prevented from exploding by the wireless 
signal of signal strength at least equal to S; which it will 
be receiving. This Will be the 0356 even though the 
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ll 
proximity fuse, timing fuse, or other fuse of missile PD7 
shall have given the order to detonate. Under these 
circumstances, however, should the missile PD‘7 once 
more emerge from zone Z, as shown, explosion will occur 
since the detonating signal will still be in effect while the 
intensity of the wireless signal received by the missile will 
be less than the signal intensity 5; required to prevent 
detonation. 
Knowing the explosive characteristic of the projectiles 

PDl through PD7, i.e., not only the explosive power but 
also the destructive power of the particular round under 
the particular conditions of use, namely the range from 
the detonating point at which substantial destruction re 
sults, the range Ra may be chosen of such magnitude that 
an explosion, having the given explosive characteristics, 
just outside the chosen range Ra would at least not sub 
stantially damage the location L, while an explosion of 
said given explosive characteristics inside of said range 
Ra would at least slightly damage location L. Taken into 
consideration in determining range Ra are not only the 
explosive power of the projectile but also the type of pro 
jectile e.g. anti-personnel, armor-piercing, etc. and the 
character of location L, e.g. whether the transmitter is 
carried by a foot soldier or on a tank. The latter are given 
as examples of the considerations which enter into a de 
termination of the “explosive characteristics” of pro 
jectiles as that term is used herein. 
Were projectiles P131 and PD2 or missile PD7 to explode 

within range Ra, as shown, they would cause substantial 
damage to location L. The remaining projectiles being 
along their entire trajectories outside of range Ra, how 
ever, can be permitted to explode without risking sub 
stantial damage to location L. In this manner, it is possi 
ble to provide artillery, bomber or missile support to 
friendly troops even when the latter are engaged in close 
combat with enemy troops. It is possible to provide such 
support power at a proximity to the friendly troops not 
before possible without risk of substantial injury to friend 
ly troops. Enemy positions in close proximity to friendly 
troops can be wiped out with artillery or similar ?re power 
from distant positions while shrouding the friendly troops 
in an umbrella-like “safety” zone within which all friend 
ly projectiles, which would otherwise cause substantial 
injury to the friendly troops, are automatically disarmed 
or otherwise prevented from exploding. 
The projectiles may, for example, be of the type which 

are permanently armed and adapted to explode upon 
impact, or they may be of the type which are permanently 
armed and explode in response to action of a proximity 
fuse, or of the type which are normally disarmed and 
which become armed in response to a remote control sig 
nal or in response to a proximity fuse or similar device. 
In close combat ?ghting it is, of course, desirable to ex 
plode rounds in the midst of enemy positions, as close to 
the friendly positions as possible, yet without risking sub 
stantial injury to such friendly positions. This may be 
accomplished according to the present invention by locat 
ing the transmitter T at the friendly position and con 
tinuously transmitting a pre-determined signal therewith 
while blanketing the entire area with artillery rounds or 
projectiles, bombs and/or missiles equipped with explosion 
preventmg means such as described herein. The important 
thlng 1s to choose the range Ra to be of such a magnitude 
that_for the particular explosive characteristics of the 
particular projectiles used, explosion of such projectiles 
outside of range Ra will not cause substantial injury to 
the location L to be protected while explosion inside 
of range Ra would cause at least slight injury to such 
location. Once the range Ra is chosen for a projectile 
havmgpartrcular explosive characteristics then either the 
transmitter T at location L, or the receiver on the pro 
jectile, or both, may be adjusted to interrupt the detonat 
mg circuit and prevent explosion of the projectile, when 
ever such projectile comes within the range Ra of the 
transmitter. 
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Preferably, the signal intensity of the signal transmitted 
by transmitter T will be a ?xed predetermined quantity 
which will remain substantially constant throughout. The 
only adjustments then will be adjustments of the receiver 
means on the individual projectiles so as to correspond 
to the explosive characteristics of the particular projectile, 
as described herein. 
FIG. 2 shows, in diagrammatic form, a signal generat 

ing means according to the present invention. According 
to one embodiment of the present invention a power 
supply 8, supplies power at a given voltage level to a 
conventional transmitter T, for transmitting an amplitude 
modulated radio frequency signal. A conventional tuning 
means Ct, in the form, for example, of a variable tuning 
condenser, may be connected in a manner well known to 
those skilled in the art to transmitter T so that the latter 
will generate a predetermined signal, for example, a signal 
of predetermined frequency, to be radiated by the an 
tenna At. For adjustment of the intensity of the signal 
transmitted there may be provided a gain control Gt in 
the form, for example, of a variable potentiometer con 
nected to an ampli?er stage of transmitter T in a manner 
well known to those skilled in the art. 

FIG. 3 illustrates schematically a projectile Pd carry 
ing, according to the present invention, a detector or re 
ceiver means for receiving the signal transmitted by said 
signal generating means. The projectile carries, according 
to one embodiment of the invention, a power supply Sr 
for supplying an amplitude modulation receiver R with 
voltage at a predetermined level. The receiver R is adapted 
to receive the energy radiated by the antenna At of trans 
mitter T. Conventional tuning means Cr, which may be 
in the form of variable tuning condensers is connected to 
the receiver R for tuning the latter to a predetermined 
frequency identical to the predetermined frequency of 
the signal S transmitted by transmitter T. 
An adjustment means in the form of a conventional gain 

control G, is connected in a well known manner to one 
of the ampli?er stages of receiver R. The adjustment 
means or gain control Gr may be in the form of a variable 
potentiometer and permits selection of an ampli?eroutput 
of predetermined voltage level when a signal with the 
aforesaid predetermined frequency and having a signal 
intensity SI is received at antenna Ar. 
A signal intensity sensing means which may be in the 

form of relay R1, having normally closed relay contacts 
'1 and 2, is connected to the output of said receiver ampli 
?er. The aforesaid predetermined voltage level of the am 
pli?er output is chosen such that sufficient power is avail 
able to actuate relay R1 to open the normally closed relay 
contacts 1, 2 thereof when a signal S having said pre 
determined signal intensity 5; is received at antenna‘ A,. 
Thus, if it is desired to increase the range Ra at which 
explosion of the projectile is prevented, for example, if it 
is decided to change to projectiles of different explosive 
characteristics, e.g., greater destructive capability, then, 
assuming a known and substantially constant transmitter 
signal intensity, the gain control Gr of the particular pro 
jectile would have to be adjusted in a direction to increase 
the gain of the ampli?er. Thereby, the required voltage 
level for actuating relay R1 to open the normally closed 
contacts thereof will be achieved when a signal of lower 
signal intensity than previously is received at antenna 
Ar, whereby the range Ra at which explosion will be pre 
vented, is effectively increased. 
The signal generating means and the signal detecting 

means may be of any desired degree of complexity so as 
to prevent enemy countermeasures from interfering with 
the response of the receiver to the transmitted signal. 

Receiver R may be of the type comprising a radio 
frequency ampli?er, a detector for developing an audio 
frequency signal representing the modulation envelope, 
an ampli?er stage, and a detector for developing a DC. 
signal representing the amplitude of the audio frequency 
signal used to energize relay R1. 
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ii 
The receiver and transmitter herein may be generally 

similar to the receiver and corresponding transmitter de 
scribed and illustrated in US. Pat. 2,788,521. 
For example, transmitter T may be substantially iden 

tical to the transmitter designated by “1” in the latter 
patent. Tuning means Ct herein may be in the form of 
a condenser such as condenser C of the patent, while 
the power supply 8, may be in the form shown in the 
patent, i.e., as including a battery B1, a vibrator V and 
a transformer T. The manner of connecting a gain con 
trol ‘G, to the circuit illustrated by the patent will be 
obvious to those skilled in the art and therefore requires 
no further explanation. 
The receiver R herein may be of a construction similar 

to that shown in FIG. 2 of the patent where relay Rr 
is the counterpart to my relay R1 except that my nor 
mally closed contacts 1, 2 would be substituted for con 
tacts “a” thereof. The variable capacitor C10> shown in 
the patent is the counterpart of my tuning means Cr. 
Gain control GR may, of course, be suitably connected 
to the circuit shown in FIG. 2 of the patent in a manner 
which will be obvious to those skilled in the art so as 
to permit varying of the gain thereof for the reasons al 
ready described. It will further be obvious to those skilled 
in the art that the value of resistor R14 of capacitor 
C14, of the patent, may be chosen to provide any de 
sired time lag before response of the relay R,, or, if 
desired, the latter time delay circuit may be eliminated 
entirely for purposes of the present invention. 

Also, it will be obvious to those skilled in the art, 
and hence will require no further explanation here, that 
the holding-circuit of the patent including relay R,2 and 
switch SW2 may be eliminated for purposes of the present 
invention. 
Each of the projectiles PD1~—7 comprises an explosive 

charge EX, a detonator D for exploding said charge, a 
detonating device Dd, and a disarming means in the form 
of disarming and detonating circuit Cd. The detonating 
device Dd may be of any well known construction, such 
as for example, a proximity fuse which is connected in 
circuit with a relay R2 so as to energize the latter when 
the projectile comes within a predetermined distance of 
its target. Normally open contacts 3, 4 of relay R2 are 
located in circuit Cd in series with the detonator D, a 
battery B and the normally closed contacts 1, 2 of relay 
R1. The latter relay is in circuit with receiver R and is 
arranged to be energized by receiver R when a prede 
termined signal of intensity S1 is detected at antenna A,. 
Thus, the normally open contacts 3, 4 of relay R2 are 
in series with the normally closed contacts 1, 2 of relay 
R1. Under normal conditions, therefore, i.e. when the 
projectile is outside of zone Z, normally closed contacts 
1, 2 of relay R1 remain closed so that when the detonat 
ing device Dd responds to a predetermined proximity 
to the target, relay R2 is activated thereby closing the 
contacts 3, 4 thereof to energize the detonator D which 
results in explosion of the explosive charge. E. If, how 
ever, prior to actuation of the detonating device Dd as 
described above, a predetermined signal of intensity S1 
is detected by receiver R, the latter will actuate relay 
R1 to open the normally closed contacts 1, 2 thereof 
thus interrupting the circuit Cd and preventing energiza 
tion of detonator D when, thereafter, the contacts 3, 4 
of relay R2 are closed in response to actuation of the 
detonating device Dd. Thus, when a signal of signal in 
tensity SI is received by receiver R, indicating that the 
projectile has entered the zone Z de?ned by the pre 
determined range Ra, the detonating ciricuit Cd is inter 
rupted, and remains interrupted for as long as said signal 
of intensity 8; or greater is received, thereby preventing 
explosion of the projectile. 

It is thus seen that according to the present invention 
an explodable projectile is permitted to explode in the 
normal manner whenever the latter is beyond a predeter 
mined range Ra at the time of impact or at the time 
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it receives the command to explode from its Proximity 
fuse or similar means, but is prevented from exploding 
whenever it passes Within the range Ra of the location 
L which it is desired to protect. 
The arrangement according to one form of the present 

invention is such that the required voltage level at the 
output of the ampli?er stage of receiver R, for actuating 
relay R1, is reached only in response to receipt at an 
tenna Ar of a signal of said predetermined frequency and 
having said predetermined signal strength SI. 
Knowing the explosive characteristics of the projectile, 

i.e. the range from the point of explosion at which vari 
ous degrees of destruction will take place, a “safe” range 
Ra may be determined for the location L. Knowing the 
signal intensity of the signal transmitted by transmitter 
T, the signal intensity 8; of such signal at range Ra 
from said location L can be readily determined. Once 
the signal intensity 8; at range Ra is known, gain control 
G, of receiver R, carried by the projectiles PD, can be 
preset to provide a receiver output having a voltage level 
‘su?icient for actuating relay R1 when a signal having 
the predetermined signal intensity S1 is detected by an 
tenna Ar. Similarly, since the frequency of transmitter 
T is known, receiver R may be tuned to the same fre 
quency so that the latter will respond only to a signal 
at said frequency. Preferably, both the preselected fre 
quency as well as the gain control value of G, are preset 
in each projectile before ?ring or release thereof. The 
frequency characteristics of the transmitted signal may 
be varied from time to time to prevent the enemy from 
interfering vwith the above described procedure. Nat 
urally, each time the transmitted signal frequency char 
acteristics are varied the receiver R must be tuned ac 
cordingly to the new frequency. 
In the event friendly troops should, for some reason, 

?nd the friendly projectiles exploding too close to the 
friendly positions they can readily vary the gain control 
G, of transmitter T so as to increase the signal intensity 
of the transmitted signal to thereby disarm the projectiles 
at a range which is greater than the range Ra previously 
described. 

In operation, the signals received by the antenna A, 
are detected by the detector of receiver R and ampli?ed 
by an ampli?er stage of the receiver R, and the output 
of the ampli?er is fed to relay R1. When a signal of pre 
determined intensity 5; is received at the selected fre 
quency, the output voltage level will be such as to actuate 
relay R1 to open the detonator circuit Cd and to thereby 
prevent the projectile from exploding. 
Where the friendly projectiles are equipped with fuzes 

which in normal operation themselves transmit a signal as, 
for example, radio proximity fuzes, then the transmitter 
apparatus carried by the friendly troops may be provided 
with a secondary receiver for receiving the radio signal 
transmitted by the proximity fuze and in response thereto 
(transponder) actuating the signal generating device of 
the present invention. Thus, rather than transmitting con 
tinuously, which might divulge to the enemy the position 
of the transmitter carried by the friendly troops, the latter 
transmitter will be energized only when the projectile fuze 
signal is received. Suitable transponder means for accom 
plishing such actuation are well known in the art and 
form no part of the present invention. 
As used herein the term “wireless signal” is intended to 

include any signal or signals capable of being transmitted 
without the use of wires. The term “location” as used 
herein is intended to include a moving location as well 
as a stationary one depending on whether signal generat 
ing means T is moving or stationary. 

While it will be apparent that the embodiments of 
the invention herein disclosed are calculated to ful?ll the 
objects stated above it will be appreciated that the inven 
tion is susceptible to modi?cation, variation and change 
without departing from the proper scope or fair meaning 
of the subjoined claims. 
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Having thus described my invention, what ‘I claim and 
desire to protect by Letters Patent is: 

1. In a method for selectively preventing the explosion 
of an explodable projectile of given explosive character 
istics, the steps of: 

providing said projectile with means capable of detect 
ing a predetermined wireless signal of predetermined 
intensity; 

transmitting said predetermined wireless signal from a 
location to be protected so as to form about said 
location, in space, a zone in which said signal displays 
predetermined consecutively lower signal intensities 
at corresponding predetermined consecutively greater 
ranges from said location; 

propelling said explodable projectile toward the general 
region containing said zone; 

detecting, with said detecting means, said predetermined 
signal having a predetermined one of said predeter 
mined signal intensities, when said projectile reaches 
the range from said location corresponding to said 
one predetermined signal intensity; and 

automatically preventing explosion of said projectile in 
response to detection of said signal having said pre 
determined one of said signal intensities while per 
mitting said projectile to explode in the event said 
projectile is not within said range corresponding to 
said one predetermined signal intensity signal; 

said one predetermined signal intensity being chosen, 
with respect to the given explosive characteristics of 
said projectile, such that the range from said location 
at which said one predetermined signal intensity is 
present is such that an explosion of said given explo 
sive characteristics just outside said chosen range 
would at least not substantially damage said location 
while an explosion of said given explosive character 
istics inside of said range would at least slightly dam 
age said location. 

2. A method according to claim 1 comprising control 
ling the power at which said signal is transmitted so as to 
provide a signal of said predetermined signal strength at 
the chosen range from said location. 

3. A method according to claim 1, comprising control 
ling the signal detecting means of said projectile in de 
pendence on the explosive characteristics of said pro 
jectile. 

4. Apparatus for selectively preventing the explosion 
of . explodable projectiles of given explosive character 
istics in proximity to a given location, comprising: 

signal generating means at said location for transmitting 
a wireless signal having predetermined signal char 
acteristics; 

receiver means positioned on said projectile for receiv 
mg said wireless signal; 

means cooperating with said receiver means for detect 
ing from the characteristics of the signal received 
whether said projectile is or is not within a given 
_range of said given location; and 

d1sarm1ng means on said projectile operatively con 
nected to said detector means for automatically dis 
arming said projectile in response to detection by said 
detector means that said projectile is within said 
given range of said given location, said given range 
being chosen, with respect to said given explosive 
characteristics of said projectile, such that an explo 
slonlhaving said given explosive characteristics just 
outslde said chosen range would at least not substan 
tially damage said location while an explosion having 
said given explosive characteristics within said range 
would at least slightly damage said location. 

5. Apparatus according to claim 4 wherein said Wire 
less signal has a predetermined intensity at said given 
range from said location but not beyond said range: 

said detector means on said projectile being adapted 
to detect said predetermined signal having said pre 
determined intensity; 
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and said disarming means on said projectile automati 
cally disarming said projectile in response to detec 
tion of said predetermined signal of predetermined 
intensity. 

6. Apparatus according to claim 5, said signal gener 
ator means comprising a portable transmitter for trans 
mitting a wireless signal of predetermined characteristics 
while moving along a given path. 

7. Apparatus according to claim 5 wherein said signal 
generating means comprises means for controlling the 
intensity of the signal generated thereby so that said signal 
will display said predetermined signal intensity at said 
chosen range from said location. 

8. Apparatus according to claim 5 further comprising 
adjustment means operatively connected to said detector 
means on said projectile for adjusting said detector means 
to respond to one of a plurality of different given signal 
intensities, said signal generated by said signal generating 
means displaying a different signal intensity at different 
distances from said location and said detector being ad~ 
justable to respond to a chosen one of said signal inten 
sities, whereby said predetermined range can be chosen 
in correspondence to' the particular explosive character 
istics of said projectile. 

9. Apparatus according to claim 5 wherein said signal 
generating means comprises transmitter means for trans 
mitting a radio signal. 

10. Apparatus according to claim 9, said transmitter 
means comprising tuning means for providing for trans 
mission a signal having given frequency characteristics. 

11. Apparatus according to claim 10, wherein said 
detector means comprises radio receiver means including 
adjustable tuner means whereby said detector means will 
respond only to said signal of given frequency character~ 
istics. 

12. Apparatus according to claim 11, said detector 
means comprising signal intensity sensing means actuated 
only by a signal having said predetermined intensity char 
acteristics so that in order to prevent explosion of said 
projectile coming within said predetermined range of said 
location, said predetermined signal of said predetermined 
intensity must be present at said predetermined range. 

13. Apparatus according to claim 4 further comprising 
control means associated with said signal generator means 
for varying said signal characteristics of said transmitted 
signal so as to permit adjustment at said location of said 
given range. 

14. In combination, an explodable projectile of given 
explosive characteristics and having a detonator, a detona 
tor circuit including a normally closed relay, a radio 
receiver having an output circuit adapted to open said 
normally closed relay, said radio receiver actuating said 
relay only in response to receipt of a signal having a pre 
determined intensity; and a transmitter located at a loca 
tion to be protected, said transmitter having means to 
radiate a signal displaying said predetermined intensity 
at a predetermined range from said location but not be 
yond said range, whereby when said transmitter is oper 
ated and said projectile approaches the location of said 
transmitter said radio receiver actuates said relay when 
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reaching the range from said location at which said pre 
determined signal displays said predetermined intensity 
characteristics, thereby rendering said detonating circuit 
inoperative, whereas when said projectile does not come 
Within said predetermined range of said location said 
receiver will not receive said signal having said predeter 
mined intensity characteristics and said relay will remain 
closed to render said detonating circuit operative, said 
range being chosen with respect to the explosive power 
of said projectile to be of such a magnitude that the loca 
tion at which said transmitter is located will at least not 
be substantially damaged by the explosion of said projec 
tile in the event the latter does not come within said 
range. 

15. Apparatus according to claim 14, wherein said relay 
is arranged to return to its normally closed position so 
as to again render said detonating circuit operative in 
response to cessation of receipt of a signal of said pre 
determined signal intensity by said radio receiver in the 
event said projectile passes outside of said predetermined 
range after having been within said predetermined range. 

16. In a method for selectively preventing the explosion 
of an explodable projectile of given explosive character 
istics, the steps of: 

transmitting a given wireless signal from a location to 
be protected; 

propelling said explodable projectile toward the general 
region containing said location; 

detecting said given wireless signal with means provided 
on said projectile; 

determining from said detected signal whether said pro 
jectile is within a given range of said location; and 

automatically preventing explosion of said projectile in 
response to determining that said projectile is within 
said given range of said location, while permitting 
said projectile to explode in the event said projectile 
is not within said given range; 

said given range being chosen, with respect to the given 
explosive characteristics of said projectile, such that 
an explosion of said given explosive characteristics 
just outside said chosen range would at least not 
substantially damage said location while an explosion 
of said given explosive characteristics inside of said 
range would at least slightly damage said location. 

References Cited 

UNITED STATES PATENTS 
2,877,452 3/1959 Astin __________ __ l0l2——70‘.2 X 
3,027,837 4/1962 Kendall _______ __ 102—70.2 X 
3,086,465 4/1963 De Montfort ____ __ 10l2—70.2 X 
3,329,952 7/1967 Bogle __________ __ 102-702 X 
3,332,077’ 7/1967 Nerd et a1 ___________ __ 343—7 

BENJAMIN A. BORCHELT, Primary Examiner 
T. H. WEBB, Assistant Examiner 

U.S. Cl. X.R. 
102-702 P 


