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[57] ABSTRACT 

Water is pumped for a predetermined time at a given rate 
from a water tank, burried below ground level to prevent 
freezing, to a plurality of spray nozzles appropriately posi 
tioned about the re?ecting surface of an antenna so that the 
water discharged from the plurality of nozzles completely 
covers the re?ecting surface to remove accumulations of ice 
and/or snow thereon. Under extreme temperatures condi 
tions, the water can be mixed with an appropriate amount of 
antifreeze solution or preheated. The Water distribution 
system includes a ?exible portion adjacent the bottom of the 
re?ecting surface with sufficient slack to enable azimuth and 
elevation motion of the antenna. 

9 Claims, 2 Drawing Figures 
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1 
SNOW AND ICE REMOVAL SYSTEM FOR AN ANTENNA 

BACKGROUND OF THE INVENTION 

During normal operation of a satellite communications 
earth station or a radio telescope station, a minimum value of 
signal strength must be maintained for adequate transmission 
and reception. Environmental disturbances such as snow and 
ice drastically reduce reception capabilities of an antenna 
system as the new propagation media provided by the accu~ 
mulation of ice or snow which gradually builds up the large ex 
posed surface of the main re?ector. 
As a solution to snow and ice removal, the following 

techniques have been used in many instances in the past. 
Commercially obtained electric stn'p heaters are cemented 

to the rear surface of the main re?ector at close intervals and 
are then embedded in a poured insulator, such as polyu 
rethane, so as to prevent heat loss to the air and provide effi 
cient conductivity to the main aluminum re?ector surface to 
be heated. Several independent circuits are thermostatically 
controlled either separately or in combination to. melt existing 
snow and ice, or to prevent their formation and accumulation. 
Disadvantages of this type of ice and snow removal system is 
the ( l ) high initial installation cost of approximately $100,000 
for a 100 foot diameter re?ector; (2) high operating cost since 
the device draws approximately 800 kilowatts of power; (3) 
due to the high power drain, either a large source must be pro 
vided initially, or a separate power system must be installed; 
(4) in the event of power failure, the device is rendered in 
operative; and (5) short or open circuits are common, thereby 
reducing the overall device effectiveness. 
The use of heated air consists of enclosing the rear of the 

main re?ector with sheet metal to form a large baffle-duct 
system. The enclosed air is then heated and circulated through 
this enclosed volume by blowers. Convection heat transfer 
then provides snow-ice removal as desired. The disadvantage 
of this arrangement is (1) high initial installation cost of ap 
proximately $150,000 for a 100 foot diameter re?ector; (2) 
high operating cost since a large volume of air must be heated 
and circulated; (3) start up times are excessively long, yet con 
tinuous operation is cost prohibitive; ( 4) a separate fuel 
supply is required; (5) the baffle enclosure is heavy and con 
tributes to the static deformations of the main re?ector, there 
fore additional stiffness must be built into the re?ector design; 
and (6) due to the large mass of air involved, temperatures are 
not uniformly maintained throughout the arrangement. 
An arrangement wherein the antenna is totally enclosed 

within a radome to which snow and ice will not adhere. The 
disadvantage of this arrangement is (1) high initial installation 
cost of approximately $125,000 for a 100 foot diameter anten 
na; ( 2) the radome is susceptible to damage; and (3) the in 
herent attenuation loss due to the material and overlapping 
seam incongruities exists. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an improved 
snow and/or ice removal system for an antenna incorporating 
a re?ecting surface. 
Another object of the present invention is to provide a snow 

and/or ice removal system for an antenna having a re?ecting 
surface which overcomes the disadvantages of the prior art 
snow and/or ice removal systems mentioned hereinabove. 
A feature of the present invention is the provision of a snow 

and ice removal system for an antenna having a re?ecting sur 
face comprising a ?rst reservoir of ?uid; a plurality of nozzles 
disposed adjacent the re?ecting surface; and a ?uid distribu 
tion system connecting the first reservoir to the plurality of 
noules to supply the ?uid to the polarity of nozzles; the noz 
zles being appropriately disposed with respect to the re?ecting 
surface and the ?ow of the ?uid in the distribution system con 
trolled to insure , that the re?ecting surface is completely 
covered by the ?uid discharged from the plurality of nozzles to 
thereby remove snow and ice from the re?ecting surface. 
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2 
BRIEF DESCRIPTION OF THE DRAWING 

The above-mentioned and other features and objects of this 
invention will become more apparent by reference to the fol 
lowing description taken in conjunction with the accompany 
ing drawing, in which: 

FIG. 1 is a rear elevational view of an antenna having a 
re?ecting surface illustrating schematically the snow and ice 
removal system incorporated therewith in accordance with 
the principles of the present invention; and 

FIG. 2 is a side elevational view of FIG. 1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the description of the preferred embodiment of the in 
vention presented hereinbelow certain values of diameters 
and pressure are given of a reduction to practice of the present 
invention, but it is to be understood that these values may be 
varied to meet speci?c speci?cations of other antenna struc 
tures and still be within the scope of the present invention. 
The snow and ice removal system of the present invention is 

a simple, inexpensive system for removing or preventing the 
accumulation of ice and snow on the primary re?ecting sur 
face of a large ground communications antenna used with 
synchronous satellites. 

Referring to FIGS. 1 and 2, there is illustrated therein an an 
tenna 1 having a main re?ector 2 having a diameter of 98.4 
feet and a feed horn assembly 3 appropriately associated 
therewith. A plurality of nozzles 4 (FIG. 2) are arranged in 
five groups of three nozzles each as illustrated at 5, 6, 7, 8 and 
9. A sixth group of five nozzles 40 is arranged below the feed 
horn 3 as illustrated at 10 (FIG. 2). Nozzles 4 and 4a may be 
Monarch ?at spray nozzles. , 

A ?rst reservoir of ?uid, such as water tank 11 having a 
replenishable capacity of 300 gallons: is located sufficiently 
below ground level to prevent freezing. A ?uid distribution 
system is connected between tank 11 and the spray nozzles 4 
and 4a to supply the ?uid, in the form of water, to these vari 
ous nozzles. The ?uid distribution system includes a motor 
pump assembly 12 having its suction input 13 connected to 
tank 1 l by a 4 inch diameter galvanized pipe 14. The output of 
assembly 12 has coupled thereto a 4 inch diameter galvanized 
pipe 15 which terminates in a coupling 16. Connected to 
coupling 16 is a 4 inch diameter ?exible pipe 17 with su?icient 
slack, such as provided by loop 18, to allow for normal anten 
na motion in both azimuth and elevation. Flexible pipe 17 may 
be formed of polyethylene. Pipe 17 is terminated in a manifold 
19 formed of 3 inch diameter galvanized pipe disposed about 
the antenna structure hub 20. Extending radially from 
manifold 19 are 5 1% inch diameter ?exible pipes 21a, 21b, 21 
c, 21d and 21e, made for instance of polyethylene, spaced at 
an angle of approximately 45° and secured to the radial beams 
22a, 22b, 22c, 22d and 22e of the re?ector. Each of the pipes 
21 are terminated in a branching portion to feed water to each 
nozzle of the groups of three nozzles. These branching por 
tions of the distribution system are composed of 11/: inch 
diameter ?exible pipes 23 and 24 with pipes 24 being con 
nected directly to nozzles 4. Also coupled to manifold 19 is 
the group of ?ve spray nozzles 4a extending through the 
re?ecting surface and disposed below the feed horn assembly 
3. This group of ?ve spray nozzles is fed from a branching por 
tion of the distribution system similar to that discussed and il 
lustrated with respect to nozzles 4. 
The distribution of the ?ve groups of three nozzles 4 about 

the periphery of surface 2 and the one group of ?ve nozzles 40 
disposed below assembly 3 as illustrated in FIGS. 1 and 2 pro 
vides complete coverage of the surface area of surface 2. 

Provisions are provided to drain that. portion of the distribu 
tion system above coupling 16 by disconnecting pipe 17 from 
coupling 16 and providing a pitch toward manifold 19 in pipes 
21a and 21e. 
Motor‘pump assembly 12 includes a 60 horse power motor 

with a pumping capacity of 400 gallons per minute (GPM) 
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which moves the water from tank 11 up 120 feet to the spray 
nozzles. The pump assembly 12 operates at 2,850 revolutions 
per minute and produces a total dynamic head of 197 feet 
which is equivalent to 85 pounds per square inch. As a con 
sequence the water discharged from nozzles 4 and 4a is under 
pressure due to the operation of assembly 12 and the diameter 
reduction of the pipes in the distribution system. 
The system as described is designed to operate for a 10 

minute period during which time snow and/or ice removal or 
prevention is achieved. Where longer periods of operation are 
required the water tank 11 is replenished by a auxiliary water 
source 25, such as another storage tank, a lake, a pond or a 
stream by means of motor-pump assembly 26. For the ex 
tended operating period the water of tank 11 from source 25 
through means of assembly 26 must be replenished at a'rate of 
at least 400 GPM. All of the nozzles 4 and 4a are designed and 
adjustable in position with throttling being provided by valves 
27 and 28 to give equal ?ow at varying pressures, thereby 
providing uniform coverage across the re?ector surface. 
Where geographical locations permit, such as in Madrid, 

Spain, the system of this invention uses only available water 
containing no special additives since the ambient temperature 
during snow and/or ice precipitation is not drastic. For use in 
more extreme environments producing a heavy snow and/or 
ice accumulation, or in extra cold temperatures, the water of 
tank 11 may be pre-heated such as by source 29 and/or anti 
freeze solutions, such as ADF II and USAR 35 manufactured 
by the Union Carbide Corporation, may be added from tank 
30 to tank 1 l in predetermined amounts. 
The above-described system is considered to be an improve 

ment in antenna snow removal and/or de-icing system due to 
the following advantages: (1) initial installation cost is rela 
tively low. A system has been installed for less than $25,000 
including $15,000 of material cost and $10,000 of installation 
cost; (2) operational costs are low since available water is the 
prime constituent; (3) a prime power failure will not affect the 
operation of the device since a 40 kilovolt ampere standby 
generator can be used; (4) start up time is short; (5) the 
weight of the ice and/or snow removal system of this invention 
is light, therefore, deformations of the re?ector is not a 
problem and design stiffness is not required; (6) uniform and 
e?'ective coverage of the re?ector surface is provided; and (7) 
optional methods of increasing operational efficiency, such as 
heating the water and/or adding an anti-freeze source to the 
water, is available. 
While I have described above the principles of my invention 

in connection with specific apparatus it is to be more clearly 
understood that this description is made only by way of exam 
ple and not as a limitation to the scope as set forth in the ob 
jects thereof and in the accompanying claims. 

I claim: 
1. A snow and ice removal system for an antenna having a 

re?ecting surface comprising: 
a ?rst reservoir of ?uid; 
a plurality of nozzles disposed adjacent said re?ecting sur 

face; and 
a ?uid distribution system connecting said ?rst reservoir to 

said plurality of nozzles to supply said ?uid to said plurali 
ty of nozzles; 

said nozzles being appropriately disposed with respect to 
said re?ecting surface and the ?ow of said ?uid in said 
distribution system being controlled to ensure that said 
re?ecting surface is completely covered by said ?uid 
discharged from said plurality of nozzles to thereby 
remove snow and ice from said re?ecting surface; and 
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4 
said distribution system including 

a portion of ?exible pipe with su?'icient slack to enable 
azimuth and elevation movement of said antenna. 

2. A system according to claim 1 , wherein 
said ?uid is water. 

3. A system according to claim 1, wherein 
said ?uid is heated water. 

4. A s tern according to claim l,~wherein ‘ 
sar ?uid IS a predetermined mixture of water and an anti 

freeze solution. 
5. A system according to claim 1 , wherein 

said ?uid is water, and 
said ?rst reservoir is hurried below ground level at a suffi 

cient depth to prevent freezing of said water. 
6. A system according to claim 1, wherein 

said distribution system causes said ?uid to be discharged 
from said plurality of noales under controlled pressure 
at a predetermined rate. 

7. A system according to claim 1, wherein 
each of said plurality of nozzles include 
a spray nozzle. 

8. A system according to claim 1, further including 
a second reservoir of said ?uid, and 
an arrangement to replenish said ?uid of said ?rst reser 

voir with said ?uid from said second reservoir at a given 
rate. 

9. A snow and ice removal system for an antenna having a 
re?ecting surface comprising: 
a ?rst reservoir of ?uid; 
a plurality of nozzles disposed adjacent said re?ecting sur 

face; and 
a ?uid distribution system connecting said ?rst reservoir to 

said plurality of nozzles to supply said ?uid to said plurali 
ty of nozzles; 

said nozzles being appropriately disposed with respect to 
said re?ecting surface and the ?ow of said‘?uid in said 
distribution system being controlled to ensure that said 
re?ecting surface is completely covered by said ?uid 
discharged from said plurality of nozzles to thereby 
remove snow and ice from said re?ecting surface; 

said plurality of nozzles including 
?ve groups of three nozzles each equally disposed about 

the periphery of said re?ecting surface and a sixth 
group of ?ve nozzles disposed adjacent the center of 
said re?ecting surface; and 

said distribution system including 
a motor-pump assembly having a suction input and an 

output, a ?rst 4 inch diameter galvanized pipe con 
nected between said suction input and said ?rst reser 
voir; 

a second 4 inch diameter galvanized pipe connected to 
said output and extending to a point adjacent the bot 
tom of said re?ecting surface, 

a ?exible 4 inch diameter polyethylene pipe coupled to said 
second galvanized pipe and extending to a point adjacent 
the center of said re?ecting surface, said ?exible 4 inch 
pipe having sufficient slack to enable azimuth and eleva 
tion movement of said antenna, 

a manifold constructed from 3 inch diameter galvanized 
pipe connected to said ?exible 4 inch pipe, 

six 1% inch diameter polyethylene pipes connected between 
said manifold and said six groups of nozzles, and 

valves disposed in said manifolds and said six 1% inch pipes 
to control the pressure under which said ?uid is 
discharged from each nozzles of said groups of nozzles. 


