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CLAIM: 'Claim 1. In an active optical fuze for detonating a 
missile warhead at a prescribed distance in front of a target, 
the combination comprising: 

a. an optical transmitter mounted on one end of the airfoil 
of the missile for transmitting a light beam in the forward 
direction of the missile; 

b. an optical receiver mounted on the other end of the air- 
foil of the missile for receiving the re?ected light beam* 
transmitted by said optical transmitter; and 

c. circuit means coupled to said transmitter and to said 
receiver for correlating the received light beam with 
the transmitted light beam and producing a ?ring signal 
when said light beams are of a predetermined time 
coincidence. ; 
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OPTICAL FUSING SYSTEM 
The invention herein described may be manufactured and 

used by or for the Government of the United States of Amer 
ica for governmental purposes without the payment of any 
royalties thereon or therefor. 
The present invention relates to an optical fuzing system 

and more particularly to an optical fuzing system for detonat 
ing a missile warhead at a prescribed distance in front of a tar 
get. The'invention is particularly suited to use with a shaped 
charged warhead for destroying armored surface targets. This 
type of warhead is highly effective‘ provided that detonation is 
initiated approximately 5 feet in front ‘of the target in order to 
allow a metal lining on the front surface of the warhead to be 
reformed by the explosion into a hypervelocity jet of metal 
that strikes a small area of the target surface with great force. 
The invention involves a simple - light source and optical 

' transmitter that is mounted on one airfoil of the missile, and 
an optical receiver mounted on an opposite airfoil. Both the 
light transmitter and receiver are collimated so that the trans 
mitted light beam intersects the receiver beam pattern in the 
area ahead of the missile where the jet from the warhead will 
pass. In order to accommodate missile speed and any inherent 
?ring delays, the point at which the center of these beams in 
tersects may be somewhat forward of the desired position of 
the target surface at the instant of detonation of the warhead. 
The desired result is to initiate detonation based on the fact 
that at least a portion of a partially re?ective surface has ap 
peared within the intersection region of the beams. The beams 
have ?nite widths to avoid difficulties in establishing and 
maintaining alignment. With the shaped charge warhead there 
is no advantage in having the two beams wide enough to 
achieve overlap on a target even if it lies off the warhead axis; 
in this case the jet with the necessary energy to pierce modern 
armor would miss the target anyway since the missile cannot 
turn signi?cantly in the short distance‘. If the missile guidance 
is somewhat imperfect and the missile scores a near miss, 
re?ection of the beam from the ground or another object 
within the beam intersection region will lead to fuzing action 
that results in an above ground burst. 
An object of the invention is to provide an active optical 

fuze for detonating a missile warhead at a prescribed distance 
in front of a target. ' ’ 

Another object of the invention is to provide an active opti 
cal fuze for detonating a missile warhead at a predetermined 
distance in front of a ground target. 

Still another object of the invention is to provide a fuzing 
system which will fuze on small ground targets, such as small 
forti?cations, tanks and armored vehicles. 
Other objects and many of the attendant advantages of this 

invention will become readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings wherein: ‘ 

FIG. 1 is a diagram showing the 
re?ecting target; and 

FIG. 2 is a block diagram of the system'for producing the 
fuze ?ring pulse. - 

Referring now to the drawings, there is‘shown in FIG. 1 a 
light source 10 mounted on one airfoil .tip of a missile l1, and 
a receiver 18 located on the opposite airfoil tip from the loca 
tion of transmitter 10. Light source 10 and receiver 18 are ad 
justed in angular orientation so that the intersection between 
the transmitted light beam 12 and the receiver beam pattern 
16 will lie along the missile longitudinal axis at the desired fuz 
ing distance from the missile II. The light from light source 10 
is received in receiver 18 whenever the target 14 or another 
re?ecting object comes within the region'where the trans 
mitted light beam 12 and the receiver beam pattern 16 inter 
sect. I 

Referring now to FIG. 2 the light-source 10 is shown as a 
semiconductor laser 20 which may be a gallium arsenide diode 
that emits light at a specific infrared frequency whenever 
pulsed with an electrical signal from pulse generator 22. The 
pulse rate should be moderately high so that there are six or 
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more pulses for every foot of travel of the missile. The pulse 
rate may be made random to give increased countermeasures 
performance. Pulse widths from a small fraction of a 
microsecond to several microseconds can vbe used. The highly 
monochromatic light emitted by laser 20 when pulsed is 
formed into a beam by means of a simple re?ector 24 and lens 
combination 26. Other light sources may be used, as for exam 
ple an incandescent lamp whose beam is chopped by a shutter. 

Receiver 18 consists of a simple lens 28, a spectral ?lter 30. 
a photocell 32, a pulse ampli?er 34, a coincidence detector 36 
and an output or ?ring pulse-forming circuit 38. Spectral ?lter 
30 is transparent only in a spectral region that includes the 
laser wavelength. This selectivity greatly reduces extraneous 
signals from entering receiver 18. Photocell 32 may be of a sil 
icon or lead sul?de type and produces output pulses cor~ 
responding to the pulses of light received. The pulses from 
photocell 32 are ampli?ed in ampli?er 34 which may be one 
or more stages of transistor or other type ampli?cation 
designed to increase the energy level of its input. Coincidence 
detector 36, which may be an AND circuit, has an input cou 
pled to pulse generator 22 and an input coupled to the output. 
of ampli?er 34. Detector 36 may comprise several diodes. a 
gated triode, or other known circuits which give an output‘ 
only when pulses are present simultaneously at each of the two 
inputs. The two input signals supplied to detector 36 are the 
pulsing signal from transmitter 10 and the output from ampli 
?er 34 respectively, and an output will occur from detector 36 
only when a signal from ampli?er 36 is correlated with the‘ 
timing of the pulses from transmitter 10. If very short ( 0.01 p. 
sec.) pulses are used in the system, a short delay element may 
be included between pulse generator 22 and detector 36 to 
make the electrical delay from airfoil tip to airfoil tip equal to 
the delay from transmitter I0 to target 14 to receiver 18 
brought about by the velocity of light. In the preferred form. 
output circuit 38 may consist of an integrating capacitor fol~ 
lowed by a low-impedance device such as an emitter follower 
or thyratron. An output is provided at the tenninal as in 
dicated for output circuit 38 only after several coincidences 
have occurred in succession by the proper choice of an in 
tegrating capacitor and proper biasing of the follower or 
thyratron. ' 

An alternate form of the optical receiver I8 could use a 
tuned ampli?er and a common AC to'DC detector in place of 
pulse ampli?er 34 and coincidence detector 36. The ampli?er 
of the alternate form would be tuned to the transmitter pulse 
rate, which, to avoid undue delays in detection, would be 
higher than the pulse rate used in the preferred form. 

Obviously many modi?cations and variations of the present 
invention are possible in the light of the above teachings. It is 
therefore to be understood that within the scope of the ap 
pended claims the invention may be practiced otherwise than 
as speci?cally described. 

lclaim: 
1. In an active optical fuze for detonating a missile warhead 

at a prescribed distance in front of a target, the combination 
comprising: ~' 

a. an optical transmitter mounted on one end of the airfoil 
of the missile for transmitting a light beam in the forward 
direction of the missile; > 

b. an optical receiver mount'ed'on the other end of the air- . 
foil of the missile for receiving the re?ected light‘ beam 
transmitted by said optical transmitter; and 

c. circuit means coupled to said transmitter and to said 
receiver for correlating the received light beam with the 
transmitted light beam and producing a'?ririg signal when 
said light beams are of a predetermined time‘ coincidence. 

2. In an active optical fuze for detonating a missile warhead 
at a predetermined distance in front of a ground target, the 
combination comprising: _ ' , 

a. an optical transmitter mounted on one end ofthe'airfoil 
of a missile for transmitting a light beam in th'eforward _ 
directionof the missile and intersecting withthe longitu 
dinal axis of the missile at the prescribed detonation 
distance from the missile and the‘ targetto be destroyed; 
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b. an optical receiver mounted on the other end of the air 
foil of the missile for receiving the re?ected light beam 
transmitted by said optical transmitter; and 

c. circuit means coupled to said transmitter and to said 
receiver for correlating the received light beam with the 
transmitted light beam and producing a ?ring signal when 
said light beams are of a predetermined tim e coin 
cidence. 

3. The apparatus of claim 2 wherein said transmitter in 
cludes a pulsed laser light source. 

4. In an active optical fuze for detonating a missile warhead 
at a predetermined distance in front of a ground target, the 
combination comprising: 

a. an optical transmitter mounted on one end of the airfoil 
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4 
of a missile for transmitting a light beam in the forward 
direction of the missile and intersecting with the longitu 
dinal axis of the missile at the prescribed detonation 
distance from the missile and the target to be destroyed; 

b. an optical receiver mounted on the other end of the air 
foil of the missile having light ?lter means for permitting 
only light of the same frequency of the transmitted light 
beam to enter; and 

c. circuit means coupled to said transmitter and to said 
receiver for correlating the received light beam and 
producing a ?ring signal when said light beams are of a 
predetermined time coincidence. 


