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6 Claims. (C. 343-83) 

The present invention relates to radar antenna Systems, 
and more particularly, to supporting structures therefor. 

In present-day systems, the mounting and supporting 
of antennas meet with certain difficulties; in Some cases 
the antenna and its supporting structure are manufac 
tured separately and are assembled in place, but the 
loading and unloading of certain elements are delicate 
operations, especially the handling of the antenna itself 
which must have a perfect geometric shape. In other 
cases, the mounting of the antenna and its supporting 
structure requires the use of hoists which have to be in 
stalled first at the site at which the antenna is to be used. 
The present invention eliminates such disadvantages 

and makes it possible to assemble completely the antenna 
and its supporting structure in the shop, to ship them 
on a truck or trailer in a minimum of space, and to in 

I stall them in place without any special hoisting equip 
ment. 
An object of this invention is to provide a novel sup 

port structure for radar which incorporates, as an inte 
gral part thereof, the hoisting equipment required for 
setting up and supporting the antenna. 

Another object is to provide an antenna support that 
may easily and quickly be collapsed and/or erected. 

Still another object is to provide an antenna support of 
the type described, which comprises an adjustable frame 
capable of being folded into a minimum of space for 
transportation and of being quickly and easily erected 
to form a rigid support. 

Another object of the invention is to provide an an 
tenna support consisting of a platform which is supported 
on a plurality of legs each being foldable about an axis 
intermediate the ends thereof, the platform being ar 
ranged to support an antenna while the legs are in ex 
tended condition as well as in folded condition, the 
arrangement being such that the platform and the an 
tenna supported thereon may be arranged in knockdown 
condition and transported to a site of operation at which 
point the platform may be raised by extending the tripod 
legs thus placing the antenna in position for operation. 

Briefly stated, in accordance with one aspect of my 
invention, I provide a rotatable antenna structure that is 
provided with a platform supported by a plurality of 
hinged and foldable legs adapted to be folded up into a 
compact space for facilitating transportation of the an 
tenna and in which power-operated means are provided 
for effecting the unfolding of the legs and the raising of 
a center platform from the lower, folded position is 
accomplished, and in which the same power means are 
also used for rotating or scanning of the reflector during 
normal operation thereof, thereby obviating the necessity 
for additional crane or derrick equipment for setting up 
the heavy antenna structure. 
My invention will be better understood from the fol. 

lowing description taken in connection with the drawing 
and its scope will be pointed out in the appended claims: 

In the drawing: 
Figs. 1 and 2 are elevation and top views, respectively, 
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2 
of a radar antenna system and base supporting structure 
therefor constructed according to the invention and as 
sembled in their final position; 

Fig. 3 is a schematic elevation of the same elements 
loaded on a truck for shipment; and 

Fig. 4 is a similar elevational showing of one stage of 
the assembly operation of the above elements. 

Figs. 1 and 2 illustrate the elements of an ultra-high 
frequency antenna system 1 and a support structure 
therefor according to the invention. The antenna 11 may 
be any conventional horn-fed reflector type well-known 
to these skilled in the microwave art, and may include 
a horn radiator 13 adapted to be energized by high-fre 
quency wave energy from a transceiver (not shown) 
to which the horn is connected by a conventional trans 
mission line, here shown as a wave guide 15 of any suit 
able type. The radiation from the horn 13 irradiates a 
conventional reflector 17 which can be of any suitable 
shape and size and which for many purposes is quite large 
and of considerable weight. The horn i3 and reflector 
17 may be maintained in proper spatial alignment by 
means of connecting rods 18, which as more clearly 
shown in Fig. 4, extend between a pair of brackets 20 
fixed to the horn 23 and spaced points on the reflector 17. 
The antenna system if is supported for rotation about 

a vertical axis by a turret 19 having relatively movable 
and stationary parts 25, 23, respectively, of which the 
movable part may be rotated as by a motor drive 25. 
Connecting rods 22 extending between the lower bracket 
20 and a pair of diametrically opposed points 24 on the 
movable part 21 of the turret 19, provide forward sup 
port for the antenna Éi, while connecting rods 26 ex 
tending between suitable anchor points on the movable 
part 2; and an adjustable collar 28 on a threaded mem 
ber 30 that is fixed to the reflector 17 provide rearward 
support. Adjustment of the effective axis of irradiation 
of the reflector i7 by the horn 13 can be had by rotating 
the threaded member 30, thereby to tilt the reflector 
relative to the axis of the horn 13. To reduce the space 
requirements the reflector 17 is preferably made up of 
several parts that may be hinged together, the extremities 
of the reflector being foldable over on to the central 
parts thereof for shipment as illustrated in Fig. 3. 
The stationary part 23 of the turret 19 is mounted on 

or, if desired, can be formed integrally, with a platform 
27, which, as more clearly shown in Fig. 2, is provided 
with axles 29, three such axles being shown, about which 
the upper ends or sections 31 of each of three supporting 
tripod legs 33 of the platform 27 can rotate freely. 

Each of the legs 33 also consists of a lower part or 
section 35 that is hinged to the respective upper part 31 
as at 37, and the respective upper and lower sections. 31. 
and 33 of each leg can be provided with any suitable 
conventional automatic locking devices (not shown) at 
the hinged joint 37 to insure rigidity of the structure in 
extended condition. Similar locking devices can be pro 
vided in association with the axles. 29 to rigidly secure 
the legs to the stationary part 23 of the turret 19 when 
the legs 33 are in extended condition. The lower ends 
of the sections 35 are pivoted as at 39 on base plates 41 
which are adapted to be anchored in the ground. If de 
sired, the base plates 41 can be accurately positioned at 
the apices of a triangle and secured in such position by 
means of tie rods 42. 
The motor drive 25 consists of a motor 43 geared to 

two bevel gears 45 and 47 (Fig.1). The gear 47 is 
keyed to a shaft 49 Supported in bearings integral or 
fixed with the stationary part 23 of the turret 19. To this 
shaft is also keyed a cable drum 51 carrying one cable 
53 for each leg 33, three cables being employed in the 
present invention. 
As shown in Fig. 1, cable 53 associated with the leg 
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33 that extends downwardly and to the left passes over 
guiding rollers 55 and 57 and is fastened at one end to 
a bracket 59 affixed to the section 31 at a point inter 
mediate the hinges 29 and 37. The two other cables 53 
respectively associated with the two other legs 33 are 
arranged in the same way. 
The motor drive 25 is also available to rotate the 

antenna 11 for the usual radar Scanning operation, and 
is, accordingly, provided with a shiftable coupling for driv 
ing the rotating part 2 of the turret through a set of 
gears. In one form, the shiftable coupling ca:a consist 
of a motor-driven shaft 6 (Fig. 2) carrying a worm 
63 at its free end, the worm 63 engaging a wheel 65 
which is rotatably mounted on a shaft 67. A portion 
of the shaft 67 is splined as at 69 (Fig. 1). A toothed 
wheel 71 having a reduced-diameter flanged hub 73 is 
keyed on the splined portion 69 so as to be rotatable 
therewith and axially slidable therealong when actuated 
by any suitable lever means (not shown) connected to 
a yoke 75. The yoke 75 fits snugly around the periphery 
of the hub 73 between the flange and the adjacent face 
of the wheel 71. 

Attached to the opposite face of the wheel 7 and ro 
tatable and slidable therewith is a tubular member 77 
which carries, at the lower end thereof, the bevel gear 
45. The assembly including the hub 73, wheel 7, tubular 
member 77 and bevel gear 45 are thus movable as a 
unit both for rotation and axial translation. In the posi 
tion illustrated in Fig. 1, rotation of the motor is effective 
to produce rotation of the drum 51. Shifting the as 
Sembly upward results in the disengagement of the bevel 
gears 45 and 47 and the positive engagement of the teeth 
of wheel 71 with a toothed gear 79 which is rotatably 
mounted on a shaft 8 and in engagement with a ring 
gear 83 carried by the movable part 2 of the turret 19. 
For shipment, as shown in Fig. 3, the lower part of 

the turret 19 is placed on the bottom of a truck or trailer 
85, after the cables 53 have been sufficiently unwound 
to allow the legs 33 to be folded at the hinges 29, 37 
and 39, so as to occupy a minimum of space. In the 
space between the three legs 33 is placed the central part 
of the antenna 11, and the extremities of the reflector 
17 can also be folded if required. 
- The erection procedure in setting up the antenna in 
place is as follows. As shown in Fig. 4, truck 85 is placed 
exactly at the center of the three base plates 41, which 
may be anchored in the ground, the legs 33 having been 
Somewhat straightened out to permit the base plates to 
be placed at the desired position. When the motor 43 
is started, and with the shiftable coupling in the lower 
position so that the bevel gears 45 and 47 are in engage 
'ment, the cable drum 51 is driven and the cables 53 lift 
the platform 27, the turret 9 and the antenna 1 by 
gradually moving the legs 33 simultaneously from their 
position shown in Fig. 4 to that which they occupy 
in Fig. 1, whereupon the locks at the hinges 29 and 37 
operate to insure automatically the rigidity of the sup 
ports. As soon as the turret begins to rise the truck or 
trailer may, if desired, be removed. 
The motor System 25 can thereafter be uncoupled from 

the drum and coupled to drive the antenna by actuating 
the yoke 75 upwardly. Thereafter, rotation of the motor 
43 produces any desired rotation of the antenna assembly. 
When the antenna assembly is to be moved to a dif 

ferent location, it may be dismantled by the following 
reverse operation. Having placed the truck or trailer 
85 under the platform 27 the structure is allowed to 
assume gradually the position shown in Fig. 4, under 
its own weight, the motion being slowed down, if desired, 
by any suitable brake mechanism (not shown) applied 
to the cable drum 51. 
Once the turret 19 has been lowered on to the truck 

the sections 35 and 3A of the legs 33 are folded back 
until they occupy the positions shown in Fig. 3. The 
antenna then may be folded up and the entire unit is 
ready for shipment to the new location. 
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It will be understood, of course, that any modifica 
tions in the details of the mechanical accessories here 
inabove described remain within the spirit of the present 
invention. 

There has thus been described a radar antenna system 
and support structure therefor which can be very simply 
erected in place without any delicate operations or with 
out the requirement of extraneous hoisting equipment. A 
special advantage flowing from the present invention 
resides in the fact that the same motive means that are 
used normally to rotate the antenna in its normal scan 
ning operation is used in hoisting the apparatus from 
the knockdown transportation condition to the erected 
condition necessary for radar scanning operations. 
While I have shown and described a preferred em 

bodiment of my invention, it will be obvious to those 
skilled in the art that changes and modifications can be 
made without departing from the invention. I therefore 
aim in the appended claims to cover all such changes 
and modifications as fall within the true spirit and scope 
of my invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A Support structure for an antenna, comprising a 

platform for Supporting said antenna, a plurality of legs 
Supporting said platform, each of said legs comprising 
folding sections pivoted to each other, one section of 
each leg being pivoted to said platform, said legs being 
adapted, in folded condition, to be disposed with sections 
in adjacent substantially vertical side by side relation, the 
platform then being maintained in a lowered position 
below the points at which said sections of said legs are 
pivoted to each other, and motive means on said platform 
adapted to unfold the respective leg sections simul 
taneously, thereby to raise said platform to operating 
position, 

2. A rotatable ultra-high frequency antenna system, 
comprising a reflector, a turret having relatively rotatable 
and stationary parts, means connecting said reflector to 
Said rotatable part, a platform connected to said sta 
tionary part, a tripod having said platform mounted 
thereon and said tripod including a plurality of leg 
members each comprising folding sections pivoted to each 
other, one section of each member being pivoted to said 
platform, said leg members being adapted, in folded 
condition, to be disposed with sections in adjacent side 
by side relation when the platform is in a lowered 
position, motive means on said platform adapted to 
unfold the respective platform-pivoted sections simul 
taneously, thereby to raise said platform to operating 
position, and means for decoupling said motive means 
from said tripod sections and for coupling said motive 
means to drive said rotatable turret part. 

3. In a rotatable high-frequency antenna system 
having a wave-energy reflector and a horn in energy 
coupling relation therewith, a portable support structure 
for said antenna, comprising a turret having relatively 
rotatable and stationary parts, said reflector, and said 
horn being adapted to be connected to and movable with 
said rotatable part, a platform supported by said sta 
tionary part, a tripod support for said platform, said 
tripod having a plurality of leg members each composed 
of folding sections pivoted to each other, one section 
of each member being pivoted to said platform, said 
leg members being adapted, in folded condition, to be 
disposed with respective sections in adjacent side by 
side relation when the platform is maintained in a 
lowered position, hoist means including a rotatable drum 
and a plurality of cables mounted on said platform, 
respective ones of said cables being connected to individual 
Sections, whereby to produce relative rotation of said 
Sections and to unfold said sections and to raise said 
platform to an elevated position, motive means on said 
platform connectable to actuate said drum, and selectively 
operable shift means for disconnecting said motive means 
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and said drum and for connecting said motive means to 
drive said relatively rotatable turret part. 

4. A support structure for an antenna including a 
parabolic reflector, comprising a platform support for 
said reflector, said platform being supportable on a tripod 
having a plurality of leg members each composed of 
folding sections pivoted to each other, one section of 
each member being pivoted to said platform, said leg 
members being adapted, in folded condition, to be 
disposed with respective sections in adjacent substan 
tially vertical side by side relation whereby the platform 
is maintained in a lowered position below the points at 
which said sections of said leg members are pivoted 
to each other, and motive means on said platform adapted 
to unfold the respective platform-pivoted sections simul 
taneously, thereby to raise said platform to operating 
position. 

5. A rotatable ultra-high-frequency antenna system, 
comprising a reflector, a horn radiator disposed in energy 
coupling relation with said reflector, a turret having 
relatively rotatable and stationary parts, means connect 
ing said reflector and said horn to said rotatable part, 
a platform support, said platform being connected to 
said stationary part and supportable on a tripod having 
a plurality of leg members each composed of folding 
sections pivoted to each other, one section of each 
member being pivoted to said platform, said leg members 
being adapted to be disposed in folded condition when 
the platform is in a lowered position, motive means on 
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said platform adapted to unfold the respective platform 
pivoted sections simultaneously, thereby to raise said 
platform to operating position, and means for decoupling 
said motive means from said tripod sections and for 
coupling said motive means to drive said rotatable turret 
part. 

6. A support structure for an ultra-high-frequency 
antenna, comprising a platform for supporting said 
antenna, a plurality of legs supporting said platform, 
each of said legs being composed of folding sections 
pivoted to each other, one section of each leg being 
pivoted to said platform, said legs being adapted to 
be in folded condition when the platform is in a lowered 
position below the points at which said folding sections 
of said legs are pivoted to each other; and motive means 
on said platform connected to unfold the respective leg 
sections simultaneously, thereby to raise said platform 
to elevated position. 
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