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This invention relates to microwave relay installations 
for transmitting high- frequency radio signals, and has 
reference to tower constructions such as referred to in 
my Patents Nos. 2,583,287, dated January 22, 1952, and 
2,605,417, dated July 29, 1952. The present application 
is a continuation of my application Serial No. 232,995, 
?led June 22, 1951, co-pending with both of the above 
patents. 

In installations of the type referred to, it is necessary 
to keep the antenna re?ectors on adjacent towers beamed 
toward each other at all times.’ In‘ many localities, and 
particularly where there are hills, the towers are some 
times very high, and are subjected to considerable torque 
loads due to‘the wind bl'o'wi'ngagainstvthe re?ectors and 
other parts" of the" towers. T he‘ elasticity of each tower 
is such that even nominal winds twist towers to such an 
extent that the antenna re?ectors are not properly beamed. 
An object of the invention is to provide a guide arm 

for a radio tower or the like which will not only secure 
the tower against torque loads, but will accommodate the 
up and down movement of the guys as well. 

Another object of the invention is to provide a tower 
of the described class which may be made smaller in 
cross-section than was previously feasible. 
A particular object of the invention is to provide im 

proved pivoted guide or anti-torque arms on a micro 
wave relay tower or the like for attachment of guy wires 
or the like without subjecting such arms to the bending 
loads due to the weight and movement of the attached 
guys. 

These and other objects of the invention will become 
apparent from the following description and the accom 
panying drawings, wherein: 

Figure 1 is an elevation of a radio relay tower or the 
like embodying the features of the present invention. 

Figure 2 is a broken elevation of the upper end of the 
radio relay tower illustrated in Figure 1, and showing 
the new guy arms attached thereto. , 

Figure 3 is a broken plan view of the tower and guide 
arms illustrated in Figure 2. 

Figure 4 is a perspective view of the upper end of the 
tower. 
The tower 10 illustrated in Figure 1 is mounted on a 

base 11 and is secured in its upright position by means 
of guys 12, all in the usual manner. The tower construc 
tion includes vertical corners 13 of angle steel and the 
usual horizontal and diagonal struts 14 and 15, as shown, 
for example, in my aforesaid Patent No. 2,583,287. 
The guy arm assemblies which comprise the present 

invention are mounted at the top of the tower 10 to 
prevent the latter from twisting under wind loads. It 
is not necessary to secure the intermediate portions of 
the tower 10 against twisting, so long as the antennae 
18' and their re?ectors 19 remain in their ?xed directions 
for relaying signals from one tower to another. Each 
guy arm assembly 20 is comprised of a rigid substan 
tially V-shaped assembly having side members 21 of 
angle steel, and which assemblies are slightly wider at 
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their upper ends than the tower 10. The separate arm 
assemblies converge toward each other at their remain 
ing ends where gussets 22 are-welded on opposite sides 
thereof, as shown in Figures 2 and 3. Cross members 
23 are secured, as by welding, to the side members 21, 
and are arranged to cross each other in the manner shown 
in Figure 3. A bolt 24 is positioned through each pair 
of gussets 22, and the converging pairs of guys 12 are 
positioned around the bolts and so secured by cable 
clamps 25. a 
g A square guy frame 26, comprised of horizontal lengths 
2.7 of strap material longer than the width of the tower 
It), is welded to the upper end of the tower 10, the ends 
of which straps are outwardly and angularly turned as 
at 28 so as to form pairs of ears to accommodate the 
inner ends of corresponding ears 29 secured to and pro 
jecting from the inner ends of the side members 21. 
Bolts 30 'are positioned through the projecting ears 28 
of the frame 26 and through the projecting ends of the 
arm ears 29 so as to provide at least a slight pivotal ac 
tion between the lengths of the guy arms 20 and the 
tower. Preferably, there are two guide arm assemblies 
20, one each on opposite sides of the tower 10, and 
whereby the wind loading on each arm is substantially 
the same so as to reduce the torque applied to the tower. 
As is apparent from the foregoing description, and 

from a consideration of the drawings, each of the guy 
arm assemblies or anti-torque arms 20 is in the form 
ofv an isosceles triangle with the side members 21 form 
ing the legs which are pivotally secured to one side of 
the guy frame 26, which side constitutes the base of the 
triangle, the guys 12 being secured to the apex of the 
triangle. The anti-torque guy arms 20 depend from the 
guy frame at an oblique angle, herein shown as approxi 
mately 45° to the vertical. 

I have found that for most satisfactory results the 
length of the guy or anti-torque arms 20 measured from 
the apex of the triangle or point of attachment of the 
guy wires to the base of the triangle, should be at least 
equal, and preferably greater than the width of the tower 
at the point of attachment of the side members or legs 21. 
The depending pivotal mounting of the guy wire as 

semblies as distinguished from the ?xed transverse mount 
ing of the guy beams 42 as shown in my Patent No. 
2,605,417 is a feature of importance in the present in 
vention since the depending pivotal arrangement places 
the arms 20 in tension and avoids bending loads. If 
the arms 20 were not pivoted they would be ?exed at 
their upper ends and would tend to break, particularly 
in the case of high winds. Also, if such arms were not 
pivoted they would act as levers in the case of a wind 
storm, and would cause the guys to swing inwardly and 
outwardly relative to the tower, thereby de?ecting the 
tower at its upper ends and interfering with the align 
ment or beaming of the antenna re?ectors and the an 
tennae themselves. 7 

It will also be noted that each guy arm or frame as 
sembly 20 is substantially ?at and the side members 21 
spaced apart at their point of attachment a distance at 
least equal to the width of the tower frame 26, while 
the guy cables 12 are attached to the apices of the arm 
assemblies 20, thus preventing twisting of the top of the 
tower which would be possible with an arrangement such 
as shown in my prior Patent No. 2,583,287. Also, as 
best shown in Fig. 3 of the present drawings the guy 
wires attached to a single guy arm assembly 20 are ar 
ranged in pairs and the cables, whose lower ends are 
spaced outwardly from the base of the tower, extend 
downwardly from the anti-torque guy arm assemblies 20 
substantially within the plane of the arm. 
By the use of my improved guy arm anti-torque as 

semblies 20 as herein described I have found it possible 
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to maintain the antennae of the re?ectors accurately 
beamed at all times, thus insuring beaming of the micro 
waves from tower to tower, even during high wind storms, 
a result which to my knowledge has been impossible 
heretofore. 
The remaining parts of the illustrated tower 10 are 

not herein described in detail, it being suf?cient to say 
that the antennae 18 and their re?ectors 19 are suitably 
supported on the vertical shaft 17 by means of clamps 
31 and bracket assemblies 32. A preferred construction 
of the‘ antenna and re?ector supporting means is illus 
trated and described in my referred to Patent No. 
2,605,417. 
The invention has been described in detail for the 

purpose of illustration but it will be obvious that numer 
ous modi?cations and variations may be resorted to with 
out departing from the spirit of the invention as set forth 
in the appended claims. 

I claim: 
1. A microwave radio installation for transmitting high 

frequency radio signals comprising a radio tower having 
radio antennae and re?ectors therefor and mounted at 
the upper portion of the tower, guy cables for maintain 
ing the tower in upright position and having their lower 
ends spaced from the base of the tower, and means in 
terposed between the guy cables and the upper portion 
of the radio tower for preventing twisting of the said 
upper portion of the tower and the parts carried thereby 
so as to keep the re?ectors properly beamed at all times, 
said means comprising ?at and rigid anti-torque arms 
having their upper ends pivotally connected with the 
opposite sides of the tower at the upper ends thereof and 
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their opposite ends connected to the upper ends of the 
guy wires, said cables being substantially within the plane 
de?ned by the respective ?at anti-torque arms to which 
they are attached, the said anti-torque arms extending 
downwardly from the tower at an oblique angle and be 
ing of at least as great a length as the width of the tower. 

2. The combination of a vertical radio tower having 
a rectangular frame at the upper end thereof, radially 
outwardly projecting ears provided at the corners of said 
frame, a set of rigid anti-torque members disposed at 
opposite sides of the upper end portion of said tower, 
each of said anti-torque members comprising a substan 
tially isosceles triangular frame-like body having its base 
disposed substantially in the plane of said rectangular 
frame and having its sides extending outwardly and 
downwardly therefrom atv an oblique angle relative to 
the tower, pairs of angle brackets rigidly secured to the 
body of said anti-torque members at the base thereof, 
means pivotally connecting the angle brackets in each 
pair to said projecting ears at adjacent corners of said 
frame whereby to facilitate limited vertical swinging 
movement of the anti-torque members relative to said 
frame, and g-uy cables secured to and extending down 
wardly from the apices of said anti-torque members. 
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