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The present invention relates to a target finder for 
projectiles, especially for missiles of small caliber, which 
may be stabilized by rotation around a longitudinal axis. 

Heretofore it has not been possible to guide projectiles, 
e.g. small-caliber rockets, toward their targets except, to 
a limited extent, with the aid of an attached wire. This 
is so because the known radar and infrared-ray control 
mechanisms are too bulky and too heavy to be practical, 
say, for use with missiles of small size. Thus, the pres 
ence of the necessary receiver, translating and steering 
devices, together with a high-frequency transmitter in the 
case of self-contained radar systems, would so reduce the 
payload of a small-size missile as to make it almost 
useless militarily, apart from greatly increasing its cost. 
Not even by the use of subminiature electronic circuits 
has it been possible to build guided missiles of a caliber 
smaller than 15 cm., save through the use of rocket bodies 
of considerable length. 
The necessity for guiding rocket-powered missiles after 

launching results from their tendency to stray, which is 
considerably more marked than in the case of nozzle 
launched projectiles and is due to the instability of the 
missile in the initial part of its trajectory. This insta 
bility can be traced to the relatively low launching speed 
and the asymmetry of propulsion prevailing up to the mo 
ment of fuel exhaustion. 

In a missile, e.g. a rocket, it is known how to achieve 
an angular displacement of the rocket's longitudinal axis 
about its center of gravity by having a secondary flow of 
the propellant gas emerge laterally, at right angles to the 
rocket axis, ahead of its center of gravity, transmitting 
an appropriate correction pulse by means of the resist 
ance of the atmosphere and the recoil of the gas emerging 
from the rocket. The discharge velocity and the dis 
charge duration are controlled, for example, by a gyro set 
up. Such a system is disclosed in Edwards et al. patent 
2,822,755. 
A receiving device is also known, which receives an 

infrared pulse that is radiated by the target object only 
in a conical region lying in a certain angle about the 
longitudinal axis of the missile, the received pulse being 
employed to correct the trajectory toward the target. 
This correction impulse can be produced either by the 
motion of a rudder (Rylsky, Patent 2,421,085) or by a 
pulse charge (Haigney, Patent 2,415,348). In the latter 
arrangement (Haigney), pulse charges are distributed in 
a row throughout the length of the projectile, two charges 
located at the same distance ahead of and behind the 
center of gravity and ignited at the same time, thus effect 
ing a parallel displacement of the projectile axis with re 
spect to the target. 
The known devices for producing steering impulses have 

several very serious short-comings. The employment of 
known rudders requires a highly complicated and heavy 
device for transmitting the exciting impulse to the rudder, 
especially because the rudder must be returned to its 
initial position after the corrective motion has been com 
pleted. Furthermore, a rudder canot be used in missiles 
that rotate about their longitudinal axis. 
The known devices that transmit a correction impulse 

by means of the reaction of an outflowing gas, are very 
complicated because of the devices required for control 
ling the discharge velocity and the discharge time, and 
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these devices do not operate accurately because not only 
must the impulse be released, but its magnitude and dura 
tion must also be controlled. Moreover, such impulses 
produced by outflowing gas are either usable only during 
the time during which the propellant burns, i.e. at a time 
when the projectile is still very far from its goal, or an ap 
propriate gas tank must be carried along. The high 
weight of such gas tanks involve an additional load on 
the projectile. As the impulse transmitted to the projec 
tile by the outflowing gas depends not only upon the reac 
tion, but is also largely dependent upon the resistance 
of the surrounding air, this control depends upon atmos 
pheric conditions, especially the altitude, and the resultant 
inaccuracy must either be accepted or balanced out by 
complicated devices. 
The known charges arranged all along the longitudinal 

axis and ignited in pairs whose distances in front of and 
behind the center of gravity are always the same, pro 
duce a lateral displacement of the projectile, with its 
longitudinal axis remaining essentially parallel, and hence 
require a very large impulse because of the necessary 
acceleration of the entire mass of the projectile, in order 
to secure the necessary displacement of the projectile in 
the direction of the target. As the kinetic energy trans 
mitted to the projectile by the impulse would produce 
further motion, even beyond the direction of the target, 
independently of any eventual spin stabilization, means 
must be provided to release a counterimpulse when the 
line to the target has been reached. 
The principal object of the invention is to control a 

rocket in its flight to a target so as to point the trajectory 
axis toward the target with practically no delay and with 
a very small charge whenever the trajectory axis deviates 
from the target by a small angle. 
Another object of the invention is to correct the tra 

jectory axis of a projectile or missile toward the target 
by a device that is simple, reliable and accurate and is 
so light as to be usable even in very small projectiles, 
such as small-caliber rockets, the so-called air-to-air 
rockets. 
One feature of the present invention is that a receiver 

is provided with sensing means for receiving impulses ra 
diated or reflected from the target, its narrowly limited 
receiving range being tilted with respect to the longitudinal 
axis of the projectile at such an angle that a conical space 
is produced about the longitudinal axis in which the 
means for receiving the impulses do not respond, the 
space flaring in direction from the missile toward the 
target. 

Another feature of the invention is the arrangement 
for transforming the received pulses into a detonating cur 
rent. The arrangement may include an infrared sensitive 
photoelectric ceil, a thyratron, a capacitor, and a D.-C. 
source, as well as means for transmitting the current 
pulses produced by the infrared rays striking the photocell 
to the grid of the thyratron, and means for transmitting 
the plate current of the thyratron to the said capacitor, as 
well as means for impressing the negative voltage of the 
current source upon the grid of the thyratron and the 
positive voltage of the current source upon the capacitor. 
Another feature of the invention is the provision of 

a firing device for a charge that transmits a motional 
impulse to the projectile, the said firing device including 
a gas discharge orifice located at a point between the mass 
center of the projectile and the tip of the rocket and lo 
cated at such an angular distance in the peripheral direc 
tion from the axis of the said receiving range of the re 
ceiver that the impulse transmitted by the burning of the 
impulse charge acts in the direction in which the axis of 
the receiving range was aimed at the instant the target 
was sighted, and in the provision of means for connect 
ing the amplifier for the received pulse to the ignition 
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(1) firing means in said body responsive to said 
pulse for releasing an electric detonating cur 
rent; 

(2) a sole combustible charge in said body con 
nected to said firing means for combustion and 
release of a single stream of gas responsive to 
said detonating current; 

(3) guide means for guiding said stream into a 
path outward of said body and tangential rela 
tive to a circle about said center of gravity in an 
axially extending plane. 

2. A missile as set forth in claim 1, wherein said sensing 
means includes an optical system having an optical axis 
obliquely inclined relative to said longitudinal axis and 
aimed at a point adjacently outside said conical space and 
radially spaced from said axis for scanning an annular 
area adjacently outside said conical space when said mis 
sile is spun about said longitudinal axis, said axially ex 
tending plane being angularly offset relative to a plane 
defined by said longitudinal axis and said optical axis; 

(4) magazine means in said body; 
(5) an additional combustible charge in said mag 

azine means; and 
(6) conveying means responsive to the combustion 

of said sole charge for connecting said additional 
charge to said firing means for combustion of 
said additional charge responsive to a detonating 
current released by said firing means. 

3. A missile as set forth in claim 1, wherein said sensing 
elements includes photoelectric cell means responsive to 
infrared radiation to generate a signal, and amplifier 
means for amplifying said signal, the amplified signal 
constituting saidi pulse. 

4. A missile as set forth in claim 1, wherein said firing 
means include a capacitor, means for storing an electric 
charge in said capacitor, and current releasing means for 
releasing said charge responsive to said pulse, the released 
charge constituting said detonating current. 

5. A missile as set forth in claim 4, wherein said cur 
rent releasing means includes thyratron tube means in 
circuit with said sensing means, said capacitor and said 
sole combustible charge. 

6. A missile comprising, in combination, 
(a) an elongated body having a longitudinal axis and 
a center of gravity located on said axis; 

(b) sensing means in said body for sensing radiation 
from a target when said target is axially spaced from 
said body and outside a predetermined conical space 
about said axis, said space flaring in a direction from 
said body toward said target, said sensing means 
being responsive to the sensed radiation for emitting 
an electric pulse; and 

(c) pivoting means for pivoting said axis about said 
center of gravity, said pivoting means including 
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8 
(1) firing means in said body responsive to said 

pulse for releasing an electric detonating current; 
(2) a plurality of combustible charges in said 
body; 

(3) conveying means for sequentially conveying 
individual ones of said charges to a predeter 
mined sole firing position in said body and for 
sequentially connecting the conveyed individual 
charges at said firing position to said firing means 
for combustion and release of a stream of gas 
from each charge responsive to a detonating cur 
rent released from said firing means; and 

(4) guide means for guiding said stream into a 
path outward of said body and tangential rela 
tive to a circle about said center of gravity in an 
axially extending plane. 

7. A missile comprising, in combination, 
(a) an elongated body having a longitudinal axis and 
a center of gravity located on said axis; 

(b) sensing means in said body for sensing radiation 
from a target when said target is axially spaced from 
said body and outside a predetermined conical space 
about said axis, said space flaring in a direction from 
Said body toward said target, said sensing means 
being responsive to the sensed radiation for emitting 
an electric pulse; 

(c) pivoting means for pivoting said axis about said 
center of gravity, said pivoting means including 

(1) firing means in said body responsive to said 
pulse for releasing an electric detonating current; 

(2) a plurality of explosive charges in said body; 
(3) conveying means for sequentially conveying 

said charges to a predetermined firing position 
in said body and for sequentially connecting 
each conveyed charge at said firing position to 
said firing means for explosion of said charge 
and release of a stream of gas from said charge 
responsive to a detonating current released from 
said firing means; and 

(4) guide means for guiding said stream into a 
path outward of said body and tangential rela 
tive to a circle about said center of gravity in an 
axially extending plane. 
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