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[57] ABSTRACT 

An aerial surveillance and ?re-control system includ 
ing an elevatable ?re-control and scanning section and 
a control console mounted in a combat vehicle. The 
scanning section is defined by a TV camera, a pulsed 
laser rangefinder/illuminator, and an azimuth readout 
device, all mounted on a three-axis, rate-stabilized 
platform. A protective, but transparent, housing is 
provided for the scanning section, and this housing, 
when retracted, is seated in a mating compartment in 
the roof of the vehicle. A coilable, extendible type 
mast is provided for raising and lowering the scanning 
section. A cable-reel assembly disposed adjacent the 
coiled mast within the vehicle supplies the electrical 
cable within the mast. 

6 Claims, 3 Drawing Figures 
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AERIAL SURVEILLANCE AND FIRE-CONTROL 
SYSTEM 

The invention described herein may be manufac 
tured and used by or for the government for govern 
mental purposes without the payment of any royalty 
thereon. 

This invention relates to an aerial surveillance and 
fire-control system. Such a system is particularly useful 
where it is desirable to observe surrounding terrain, for 
example, in reconnaissance and combat screening 
operations by ?eld troops, or in civilian work which 
requires observation from a distance. More particu 
larly, in combat operations, such a system is needed to 
provide an indirect ?re capability for various tactical, 
laser,semiactive missile-weapon systems. 
The present invention provides means to image a tar 

get from a remote under-cover, out-of-line-of-sight lo 
cation, recognize and identify said target, and direct 
fire upon the target by locating the same for the artil 
lery of the like ?eld weapons, or by illuminating the tar 
get for a semiactive homing missile. 

Accordingly, a principal object of this invention is to 
provide an aerial surveillance and ?re-control system 
capable of pin-pointing a remote target and directing 
indirect ?re thereon. 

Another object of this invention is to provide an aeri 
al surveillance system with an elevatable fire-control or 
scanning section which may be elevated to various 
heights and lowered in a minimum of time and by 
minimum power. 

Still another object of this invention is to provide an 
aerial surveillance system having control means 
mounted in and controlled directly from an armored 
combat or the like mobile vehicle. 
A further object of the invention is to provide an 

aerial surveillance system with a scanning section 
which may be oriented while the same is airborne. 
A yet further object of this invention is to provide an 

aerial surveillance system with a lightweight mast 
device for elevating the scanning section, which device 
is relatively stable and free from excessive vibration 
when used with a vehicle that travels over rough ter 
rain.' 

Another object of this invention is to provide an aeri 
al surveillance system system with an elevatable 
scanning section which will function as a fire-control 
means for a semiactive missile system. 
The foregoing and other objects along with many 

features and advantages of this invention will become 
more fully apparent from the following detailed 
description of the invention and from the accompany 
ing drawings, in which: 

FIG. 1 is a pictorial view of the aerial surveillance 
and fire-control system with the payload assembly or 
scanning section in an operative, elevated position 
above a combat vehicle; 

FIG. 2 is a sectional view, partly broken away, illus 
trating the components of the aerial surveillance and 
fore-control system mounted within the vehicle of FIG. 
1; 

FIG. 3 is an elevational view depicting the com 
ponents of the scanning section positioned on a portion 
of the support platform. 

In the drawing (FIG. 1.), there is shown a preferred 
embodiment of the invention wherein reference nu 
meral 1 designates an aerial survellance system. This 

2 
system includes three major components, namely: a 
payload assembly or scanning section 2, a mast ap 
paratus 4 and a ground control station 6. The latter 
may be a tank as illustrated or an armored personnel 

5 carrier or the like vehicle. 
The scanning section, which is raised and lowered by 

the mast device, includes a generally spherical, protec 
tive capsule or housing 8, which is preferably made of a 
transparent plastic or the like material. Inside the hous 
ing, a conventional, three-axis, rate-stabilized platform 
10 (FIG. 2) is mounted. The platform includes a sup 
port member 12 (FIG. 3) on which are mounted three 
functional components, namely: a very sensitive televi 
sion camera 14, a light-weight, pulsed range?nder-illu 
minator 16, and an azimuth heading or readout device 
18. The television camera and the laser device are col 
linearly disposed and may be positioned in azimuth and 
elevation by means of appropriate remote servo con 
trols (not shown) interconnected by wires 19 with a 
control panel 40 to be described. These wires provide 
the necessary electrical connection between the com 
ponents of the scanning section 2 and control console 
40, which is located in ground station 6. The purpose of 
the three-axis stabilized platform is to stabilize the line 
of sight of the camera and the laser device. The televi 
sion receiver apparatus may include, for example, a 
well known, low-light-level image, vidicon camera, an 
electronic shutter, a narrow spectral band optical filter 
and a lens system (not shown). The purpose of the 

‘ shutter is to produce a short gate at maximum gain at 
the instant the laser is fired. The second component, 
the laser range-?nder-illuminator, may be of any 
known type having suitable form, factor, and opera 
tional characteristics. For example, a neodymium illu 
minator may be utilized. The primary function of the 
laser subsystem is to supply target range information 
and to provide target illumination for detection by the 
television camera subsystem. The third component, the 
azimuth-heading device, may be a magnetic compass or 
gyro-compass card combined with an automatic 
readout device. These three components are preferably 
mounted on a well known, three-axis platform such as 
one utilizing three orthagonal rate gyros. Thus, the 
platform, along with the housing, appropriate ser 
voloops and interconnects (not shown), camera, laser 
device and the readout device form the scanning sec 
tion. A compartment 7 is formed in the upper wall of 
the tank for housing the scanning section housing 2 
when the same is in a retracted position (FIG. 2). 
Mast assembly 4 includes the mast 28, an erection 

mechanism 20 and a cable-reel assembly 30. The mast, 
hereinafter referred to as the STEM (Storable Tubular 
Extendible Member) or STEM device, provides a 
unique unfurlable tube-type structure for elevating the 
payload or scanning section. The STEM is constructed 
of a plurality of concentrically nested tubular elements, 
one inside the other. These tubular elements are 
formed of sheet steel or the like strip metal, the materi 
al being heat-treated to a circular section in such a 
manner that the edges of the material overlap approxi 
mately 180°, thus, providing the tubular element with a 
bending strength substantially equivalent to that of a 
seamless tube of the same diameter and wall thickness. 
The inner and outer tubes extend the height of the 
mast, while the other, intermediate tubes are foreshor 
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tened so as to obtain a selected root-bending moment 
which is a function of the extending height. The outer 
tubular element may terminate at its upper end in an 
adapter (not shown) for connecting the same to the 
scanning section housing. The tubular elements, when 
retracted, are stored in a strained, ?attened condition 
by winding the same onto drum 22 (FIG. 2), which is 
part of erection apparatus 20. The mast is, thus, in a 
horizontal (stowed) position when retracted within 
tank 6 (FIG. 2). In this position, spherical housing 8 
rests within well 7 in the upper wall of the tank. 
The erection apparatus includes a motor-driven 

storage drum 22 and a tape-forming guidance structure 
including a plurality of sets of oppositely disposed, 
coacting guide rollers 24, 26. While only two such sets 
are illustrated, it should ‘be apparent that more sets may 
be required for smooth operation in unfurling the 
STEM. As the STEM is retracted, the multi-layered tu 
bular element is smoothly transformed into a ?attened 
condition by passing the same through the guidance 
structure. Accordingly, the tubular elements are wound 
onto the drum in a strained, flattened condition during 
the retraction cycle. The STEM may be extended or 
retracted by rotating the drum in the appropriate 
direction. Rotation of the drum may be effected by any 
suitable rotary power means, e.g., an electric or 
hydraulic motor (not shown). Retracting the STEM in 
volves applying strain energy to the element material as 
it ?attens. Since the stored element has a natural 
tendancy to selffextend, the power'required for deploy 
ment is relatively low. The bending and torsional 
strength of the STEM may be increased for a given 
diameter by nesting several tubular elements together. 
The STEM is unlike telescoping and the like, known 
masts, which are limited in height and weight-carrying 
capacity, in that any height and weight-carrying limita 
tions is basically that associated with tall slender 
columns. 
The cable-reel assembly 30 includes a self-winding 

reel 32 (FIG. 2) which may be driven by a suitable ro 
tary power means (not shown), and a multicore, coaxi 
al cable equipped with a suitable connector (not 
shown) for connecting the cable via the axis of the reel 
with a control console 40. It is noted that the cable is 
adapted for passing through the hollow, tubular mast at 
a point just below rollers 26. The cable-reel assembly 
serves to transmit both power and data to the scanning 
section and to convey data and feedback information 
to the various control displays and equipment housed 
in the vehicle. 
The ground control equipment includes a console 40 

mounted within the tank. The console is intercon 
nected by cables 34 and 36 with the components of the 
scanning section. The console includes a T.V. monitor 
screen 42, a T.V. control panel 44, a laser control panel 
46, a mast control panel 48, and the necessary 
backboard wiring, signal processing and any adaption 
devices (not shown) required to mount the structure in 
the tank or the like vehicle. The focal point of the 
operator’s console is the television viewer. The control 
console may also include a remote radio and control set 
(not shown) to provide voice communications and data 
transmission between the console operator and a 
remote observer. 

IO 
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4 
OPERATION 

Typically, during combat operations, the vehicle 
commander may utilize the aerial surveillance system 
for battle?eld survellance and ?re control, while con 
cealing the vehicle to potential threats. Initially, the 
scanning section is elevated by the powered vmast or 
STEM device to a suitable altitude upon manipulation 
of the appropriate controls on mast control panel 48. 
When a target is acquired and identi?ed, the laser 
device is used to range to the target. This range infor 
mation is combined with relative-target bearing to ob 
tain the elementary ?re-control data required to lay the 
gun-launcher on the target. The range?nder-illumina 
tor is then changed to the illuminate mode and a 
semiactive missile or the like projectile is launched on a 
ballistic path into the target area. After the missile 
keels over on the ballistic trajectory and the seeker sees 
the illuminated target in its ?eld-of-view, the missile 
control system is enabled and the missile then homes in 
on the re?ected laser energy. In the illustrated applica 
tion of the system in FIG. 1, the tank, which houses the 
system and functions as the ground control station 
therefor, is provided with a gun launcher for semiactive 
missiles. Thus, the surveillance, ?re control, and actual 
?ring of the missile is effected from the same vehicle in 
the preferred application of the invention. However, 
the operation of the system is the same in an applica 
tion wherein a separate gun-launcher is positioned 
remotely relative to vehicle 6.‘ In the latter application 
the only additional equipment that is necessary is a 
radio hook-up between the operator in control station 
6 and the remote operator in the gun-launcher. Thus, 
upon target acquisition by the elevated camera, screen 
ing vehicle 6 would range to the target and then relay 
the fire mission to the remote launcher. In the latter ap 
plication the screening vehicle would commence to il 
luminate the target by the laser device prior to 
launching the missiles. 
The aerial surveillance and ?re-control system ac 

cording to this invention may also be used in a forward 
area, air~defense weapon system against oncoming tar 
gets. Further, the range and ?eld of view of the system 
may be increased by utilizing several STEM devices to 
elevate the scanning section to greater heights. 

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 appended claims the invention may be 
practiced otherwise than as speci?cally described and 
illustrated. 
What is claimed is: 
1. An aerial surveillance and fire-control system for 

observing surrounding terrain and providing fire con 
trol for a semiactive, homing missile system compris 
ing, in combination: a ground control station having a 
control console mounted therein; a scanning section in 
cluding a protective housing, a three-axis, stabilized 
platform mounted within said housing, and a television 
camera, a laser range?nder-illuminator and an azimuth 
reference device all mounted on said platform; a mast 
apparatus for raising and lowering said scanning sec 
tion, said apparatus including a tubular, coilable, ex 
tendible mast device having one end connected to the 
base of said scanning section housing and supporting 
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the same in a generally vertical plane and the other end 
wound on a rotatable drum housed in said ground con 
trol station; and a cable-reel assembly mounted in said 

’ ground control station, said assembly including a multi 
core, coaxial cable, said cable extending axially 
through said tubular mast and having circuitry electri 
cally interconnecting each of the elements of the 
scanning section with said control console. 

2. An aerial surveillance and ?re-control system as 
de?ned in claim 1 wherein said mast apparatus further 
includes a rotatably driven drum mounted vhorizontally 
in said control station, a series of pairs of guide rollers 
mounted in said control station in a vertical plane 
above said drum, each pair of rollers being spaced 
apart vertically, said mast device being adapted to be 
wound on said drum in a strained, ?attened condition 
for storage and being adapted to extend by unfurling 
into a rigid tubular structure upon being passed 

' between said series of pairs of guide rollers. 
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6 
3. An aerial surveillance and ?re-control system as 

de?ned in claim 2 wherein the mast device is con 
structed of a plurality of concentrically nested tubular 
elements. 

4. An aerial surveillance and ?re-control system as 
de?ned in claim 3 wherein said ground control station 
is a mobile combat vehicle. 

5. An aerial surveillance and ?re-control system as 
de?ned in claim 4 wherein a compartment is provided 
in the roof of the vehicle for housing said scanning sec 
tion therein when said mast apparatus is in the 
retracted position. 

6. An aerial surveillance and ?re-control system as 
defined in claim 5 wherein said console in the ground 
control station includes a television monitor screen, a 
television control means, a laser control means, and a 
mast control means. 

* * =8 * * 


