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BEAM ANTENNA SELECTIVELY ORIENTED TO 
VERTICAL OR HORIZONTAL POSITION 

This invention relates to antennas for radio transmis 
sion and reception and more particularly to a novel and 
improved antenna system particularly adapted for use 
in citizen band transmission. It is common practice in 
citizen band transmissions from a base station to utilize 
a beam antenna comprising a plurality of parallel elon 
gated elements. Under certain conditions and for cer 
tain purposes orienting the beam antenna with the ele 
ments extending vertically is desirable while under 
other circumstances and for other purposes it is desira 
ble to orient the antenna wherein the beam elements 
are disposed horizontally. More particularly the 
horizontal orientation of the antenna is desired when a 
generally omni-directional pattern of transmission is 
desired, and the elements are located horizontally 
when a directional signal is desired. Additionally, the 
horizontal orientation of a multi-element beam antenna 
will provide greater selectivity in reception when there 
are stations on nearby frequencies interfering with the 
station which it is desired to receive. 

It is a common practice to mount such beam anten 
nas on a mast or tower of substantial height in order to 
improve the quality of transmission and reception as 
well as the distance which may be covered by a given 
signal strength. In most instances, where an omni 
directional antenna is desired or satisfactory, the anten 
na is mounted in ?xed relation on the top of the mast or 
tower with the elements extending vertically. In those 
situations where it is desired to provide a directional 
antenna it is common practice to mount the antenna on 
a rotor or rotator carried by the mast or tower whereby 
the horizontally extending beam elements may be 
rotated in a horizontal plane from a remote location 
namely the operation station. 

It is the principle object of the present invention to 
provide an antenna system comprising a multi-element 
beam antenna whereby the antenna may be selectively 
oriented either vertically or horizontally as desired 
from a remote location. It is further an object of the 
present invention to provide such an antenna system 
which is relatively simple and economical yet will pro 
vide extended trouble-free service. 

It is still further an object of this invention to provide 
such an antenna system of a design which will facilitate 
maintanence of the system. 
These and other objects of the invention and the 

manner of accomplishing the same will be apparent 
from a consideration of the following detailed descrip 
tion taken together with the accompanying drawing in 
which: 

FIG. 1 is a fragmentary elevational view of an anten 
na system constructed in accordance with the present 
invention; 

FIG. 2 is a cross sectional view taken along the line 2 
— 2 of FIG. 1; 

FIG. 3 is a reduced scale, isometric view of the an 
tenna system with the elements disposed horizontally; 
and 

FIG. 4 is a reduced scale, isometric view of the an 
tenna system of FIG. 1 with the beam antenna disposed 
with its elements in vertical array. 
With reference to the drawing, an antenna system 

constructed in accordance with this invention com 
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2 
prises an antenna tower or mast 10 of generally con 
ventional construction. The mast comprises a plurality 
of parallel elongated tubular members 12 which, as 
shown in FIG. 2, may be three in number spaced apart 
as at the apices of a triangle. A plurality of cross braces 
14 in the form of tubular members extend between 
each next adjacent pair of tubular members 12 to give 
rigidity and structural integrity to the tower. It will be 
understood to those skilled in the art that the tower 10 
is firmly anchored at its base or otherwise so as not to 
be movable about its longitudinal axis. The tower is 
erected so that members 12 extend vertically and is in 
tended to support an antenna at its upper end portion. 
A conventional electrically energizable rotator 16 is 

mounted on the mast 10 intermediate its ends. More 
particularly, the rotator 16 has a base or ?xed portion 
18 suitably ?xed as by bolting (not shown), to a plate 
20 which is suitably ?xed, as by welding, to a pluralty of 
cross braces 14 at a common elevation on the mast. 

The rotator 16 further comprises a second portion 22 
carried by the base 18 for selective rotation thereto. 
The rotator 16 is disposed centrally of and within the 
con?nes of the elongated mast elements 12. The axis of 
rotation of the rotatable member 22 is disposed sub 
stantially coincidentally with the longitudinal axis of 
the tower 10. The rotator 16 is connected by suitable 
wiring, normally four in number although only one is 
shown for simplicity, to a control box 24. which nor 
mally will be located in the operating station adjacent 
the transmitter. As is conventional. the control box 24 
includes a manually indexible pointer or knob 26 by 
means of which the rotatable portion 22 of the rotor 
may be selectively positioned about its axis of rotation 
at any one of a plurality of positions. These positions 
are indicated on a dial 28 underlying the control knob 
26. 

Detachably mounted by clamp means 29 on the 
rotatable portion 22 of the rotor 16 is a shaft "30 which 
extends coaxially of the rotor 16 and toward the upper 
end of the mast 10. The upper end of the shaft 30 is ?x 
edly connected to a support member or plate 32 lying 
in a plane perpendicular to the longitudinal axis of the 
mast 10 and disposed within the con?nes of the tubular 
portions 12. A plurality of support members 34 are 
?xed at their lower ends to the periphery of the plate 32 
and extend generally vertically upwardly. The support 
members 34 are spaced angularly about the axis of 
rotation of the shaft 30 and at their upper ends are con 
nected in ?xed relation to a flange 36 extending radi 
ally outwardly from the lower end of a tubular member 
38 to rigidly connect the tubular member to said plate 
32. The tubular member 38 extends vertically upwardly 
and outwardly beyond the upper end of the mast 10. 
The tubular member 38 is disposed coaxially of the 
shaft 30 and is supported intermediate its ends by a 
suitable bearing 40 carried adjacent the top of the mast 
10 to provide radial support for the member 38. 
The upper end of the tubular member 38 is provided 

with an enlarged cup shaped portion 42 containing a 
suitable bearing 44 disposed coaxially of the shaft 30 
and providing radial support for an elongated shaft 45 
which extends coaxially of and within the tubular 
member 38. The shaft 45 is detachably ?xed at its 
lower end by releasable connection or clamp means 47 
to a rotatable portion 46 of a second electrically ener 
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gizable rotator 48, also disposed within the con?nes of 
the tubular members 12 of the mast 10. The rotator 48 
is or may be identical with the rotator l6 and also in 
cludes a base or ?xed portion 50 suitably ?xedly con 
nected, as by bolts (not shown), to the plate 32 sup 
ported on the shaft 30. The rotator 48 as in the case of 
the rotator 16 is connected by suitable wiring to a con 
trol box 52 adapted to be located alongside the control 
box 24 which has a control knob 54 and dial 56 for con 
trolling and indicating the selectively rotated position 
of the portion 46 of the rotator 48 about the axis of the 
shaft'30. 
The upper end of the shaft 45 has mounted coaxially 

thereon a bevel gear 58 which is in mesh with a bevel 
gear 60 mounted on a shaft 64 carried by brackets 66 
which are supported on and within an enclosing hous 
ing 68 carried by the upper end of the tubular member 
38 for rotation therewith. The shaft 62 extends at right 
angles to the shaft 45, and one end of the shaft 62 ex 
tends outwardly out of the housing 68 and carries at its 
outer end a conventional beam antenna 70. The anten 
na comprises a main support member 72 extending at 
right angles to the shaft 62. The main support member 
72 carries at each of its ends an auxillary support 
member 74 which is parallel with the other support 
member 74 and each of which extends at right angles to 
the member 72. The auxiliary support members 74 
each carry a plurality of beam elements 76 extending at 
right angles to the respective member 74 on which they 
are mounted and parellel to each other. 

In the operation of the antenna system the control 52 
may be actuated by selectively locating the control 
knob 54 so as to effect rotation of the shaft 45 which, 
through the right angle drive formed by the gears 58 
and 60 will effect rotation of the antenna 70 in a verti 
cal plane and between a position as shown in FIG. 3 in 
which the beam elements 76 extend horizontally and a 
position as shown in FIG. 4 in which the beam elements 
extend vertically. During rotation of the rotatable por 
tion 48 of the rotor 46 the base 50 will be held stationa 
ry by the rotor 16, to which it is connected, by virtue of 
a brake which, as is conventional, is contained within 
the rotor 16 and prevents rotation of the portion 22 ex 
cept when the rotor is energized through actuation of 
the control knob 26. In a like manner the rotor 48 con 
tains a brake which prevents rotation of the portion 46 
relative to the base 50 except when the rotor is ener 
gized by manipulation of the knob 54. 
With the knob 54 positioned so as to locate the an 

tenna in the horizontal position shown in FIG. 3, rota 
tion of the pointer 26 will effect corresponding rotation 
of the portion 22 of the rotor 16 which through the 
shaft 30 will rotate the plate 32 to cause the tubular ele 
ment 38 to be rotated carrying with it the rotor 48, 
housing 68 and antenna 70. Thus, the system provides 
means for selectively orienting the antenna in either the 
horizontal or vertical position as shown in FIGS. 3 and 
.4 and for effecting rotation of the antenna while it is in 
the horizontally directed position shown in FIG. 3 to 
provide directional transmission and reception. 
The fact that the antenna may be rotated from the 

vertically oriented position shown in FIG. 3 also 
facilitates repair on the antenna without removing the 
same from the mast. For example, if the antenna were 
?xed in the vertical orientation, it would be extremely 
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4 
di?icult to reach the element 76 without dropping the 
entire mast or climbing the mast and removing the an 
tenna and lowering it to the ground. On the other hand 
with the antenna system herein described it is asimple 
matter to rotate the antenna 70 until it is either in the 
horizontally oriented position of FIG. 3 or in some in 
termediate position and then climb the mast whereu 
pon the elements 76 can be readily reached for repair 
or replacement. Inasmuch as the rotor 48 is capable of 
providing 360 degrees of rotation of the shaft 45 and 
thus the antenna 70, it will be apparent that both arrays 
of element 76 may be brought into close-proximity with 
the top of the'mast by initially installing the antenna 70 
in its vertically oriented position as shown in FIG. 4 
while the rotator 48 is in a condition wherein the 
rotatable portion 46 thereof is at the midpoint of its 
travel. In this way, the antenna may be rotated from the 
position shown in FIG. 4 in either direction about the 
axis of the shaft 62 to the horizontal position shown in 
FIG. 3. 
To facilitate further any maintanence or repair of the 

system as well as to prolong the life of the rotators 48 
and 22, adjustable axial thrust bearing means 78 is pro 
vided in association with the tubular member 38. The 
thrust bearing means comprises an annular collar 80 
coaxially received over the shaft 38. A plurality of set 
screws 82 or the like are threadably engaged in a plu 
rality of recesses spaced equi-angularly about the axis 
of the collar and extending radially thereof. The set 
screws 82 provide means for locating the collar in a 
selected position intermediate the ends of the shaft or 
tubular member 38. The collar 80 is supported on three 
rollers 84 disposed equi-angularly about the axis of the 
member 38. The rollers 84 are carried by brackets 86 
which are mounted on a plate 88 which is in turn ?x 
edly supported on the mast- 10 such as by being welded 
to a plurality of cross braces 14. The collar 80 is ad 
justed longitudinally of the member 38 to provide that 
essentially all of the weight of the member 38 and parts 
mounted thereon, which include the housing 68, rotor 
48 and antenna 70, will be carried by the collar through 
the rollers to the mast 10. In this way essentially none 
of the weight of these members is transmitted to ‘the 
shaft 45 and thus to the rotor 48. Also be connecting 
the shaft 30 to the rotatable portion 22 of the rotor 16 
after the aforedescribed adjustment of the collar 80 no 
weight will be carried by the rotating portion 22 of the 
rotor 16 except the weight of the shaft 30. This removal 
of axial loads from the rotators 16 and 48 considerably 
extends the service life of these components. Also, if it 
is desired to remove on of the rotators for service, the 
same can be accomplished by disconnecting the same 
from its respective support and either the shaft 30 or 
46, as the case may be, while leaving the remainder of 
the system supported on the mast 10. This latter fea 
ture, of course, greatly facilitates maintenance of the 
system. 

Thus, it can be seen that there has been provided a. 
novel and improved antenna system fully satisfying the 
objects of the invention. While the antennasystem has 
been described in terms of a speci?c preferred embodi 
ment, it will be understood that various changes and 
modi?cations may be made without departing from the 
spirit and scope of the invention. 
What is claimed is: 
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1 . an antenna system comprising an antenna having a 

plurality of parallel beam elements, an elongated mast, 
a ?rst rotor having a ?rst portion ?xed relative to said 
mast and a selectively rotatable second portion, a 
second rotor having a ?rst portion and a selectively 
rotatable second portion, the axes of rotation of the 
second portions of said ?rst and second rotor being in 
substantial alignment and extending generally coaxially 
of said mast, means drivingly connecting said second 
portion of said ?rst rotor and said ?rst portion of said 
second rotor, and means drivingly connecting said an 
tenna to both said second portions of said ?rst and 
second rotors for rotating said antenna in both a 
horizontal and a vertical plane including a right angle 
drive connected between said antenna and said second 
portion of said second rotor. 

2. An antenna system as claimed in claim 1 wherein 
the last mentioned means includes an elongated tubular 
member extending coaxially of and ?xed for movement 
with said second portion of said ?rst rotor, and means 
carried by said tubular member for supporting at least a . 
portion of said right angle drive. 

3. An antenna system as claimed in claim 2 further 
including axial thrust bearing means carried by said 
mast and rotatably supporting said tubular member. 

4. An antenna system as claimed in claim 3 wherein 
said thrust bearing means comprises an annular 
member disposed over said tubular member and 
located intermediate the ends of said tubular member, 
means for selectively adjusting said annular member 
longitudinally of said member to one of a plurality of 
?xed positions longitudinally of said tubular member, 
and a plurality of roller means carried by the mast and 
engaging the annular member to support the same on 
the mast for rotation generally coaxially of said ?rst ro 
tor. 

5.. An antenna system as claimed in claim 2 wherein 
said last mentioned means includes a ?rst shaft extend 
ing coaxially of and within said tubular member, said 
?rst shaft being drivingly connected at one end to said 
second portion of said second rotor and at the other 
end to the imput of said right angle drive, said means 
for supporting said right angle drive including a housing 
enclosing the same and carried at the other end of said 
tubular member, said right angle drive including a 
second shaft extending at right angles to said ?rst shaft 
and outwardly of said housing and providing an output 
from said right angle drive, and means drivingly con 
necting said antenna to the outwardly extending por 
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tion of said second shaft. 

6. An antenna system as claimed in claim 5 wherein 
said ?rst and second rotors are electrically energizable, 
and control means for selectively locating from a 
remote location each of said second portions of said ro 
tors in one of a plurality of positions about its axis. 

7. An antenna system as claimed in claim-5 including 
axial thrust bearing means carried by said mast and 
supporting said tubular member for rotation about its 
longitudinal axis. 

8. An antenna system as claimed in claim 7 wherein 
said means drivingly connecting said second portion of 
said ?rst rotor and ?rst portion of said second rotor in 
cludes a third shaft detachably connected at one end to 
said second portion of said ?rst rotor and drivingly con 
nected at its other end to said ?rst portion of said 
second rotor. _ _ _ _ 

9. An antenna system as claimed in claim 8 wherein 
said thrust bearing means comprises an annular 
member disposed over said tubular member and 
located intermediate the ends of said tubular member, 
means for selectively adjusting said annular member 
longitudinally of said member to one of a plurality of 
fixed positions longitudinally of said tubular member, 
and a plurality of roller means carried by the mast and 
engaging the annular member to support the same on 
the mast for rotation generally coaxially of said ?rst ro 
tor. 

10. An antenna system as claimed in claim 9 wherein 
said second rotor is disposed above said ?rst rotor, said 
third shaft extending vertically upwardly from the 
second portion of said ?rst rotor and being ?xed for 
rotation with a support member disposed beneath and 
?xed for movement with said ?rst portion of said 
second rotor, and means extending upwardly from said 
support member and rigidly connecting said support 
member to the lower end portion of said tubular 
member. 

11. An antenna system as claimed in claim 10 further 
including means detachably connecting said ?rst por 
tion of said ?rst rotor to said mast, means detachably 
connecting said ?rst portion of said second rotor to said 
support member, and means detachably connecting 
said one end of said ?rst shaft to said second portion of 
said second rotor. ' 

12. An antenna system as claimed in claim 1 1 further 
including radial thrust bearing means carried by said 
mast and supporting said tubular member intermediate 
said axial thrust bearing means and said bearings. 

* * * * * 


