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My present invention relates to automatic 
Orientation control devices for rotatable direc 
tional antennae, and more particularly to a novel 
method, and means for, automatically orient 
atting a rotatable directional antenna employed 
for television reception. 
AS is Well knoWn, the signal Collector of a tele 

vision receiver is of the directional type. Such 
Signal collectors are employed to receive tele 
vision signals usually in the 40 to 80 megacycle 
frequency range. Maximum signal intensity re 
ception is achieved with a directional antenna, 
of the type used in television when the plane of 
the antenna, is normal to the direction of the 
transmitter station. In other words, the antenna, 
should be at right angles to the line between the 
transmitter antenna, and the television receiver 
location. This requirement for maximum signal 
intensity exists in addition to the requirement 
that the antenna, be in the line of sight of the 
television signal transmission. In employing a 
television receiver adapted to receive signals 
from a plurality of television transmitter stations 
it becomes necessary to Orientate the antenna. So 
that it has a Substantially maximum signal am-- 
plitude position with respect to each of the trans 
mitter stations. 
Accordingly, it may be stated that it is one of 

the main objects of my present invention to pro 
wide a rotatable directional antenna, construction 
for a television receiver, wherein means is en 
ployed at the receiver location for automatically 
orientating the antenna. So that it is capable of 
receiving Substantially maximum signal inten 
sity from a selected television transmitter. 
Another important object of this invention is to 

provide in a television receiver, equipped with a 
station selector mechanism, an additional means 
for operating a motor device to orientate the an 
tenna. So that the latter is normal to the line of 
sight between the receiver and the television 
transmitter. 
Another object of this invention is to provide 

a mechanism for adjusting the position of a ro 
tatable antenna of a television receiver simul 
taneously with the adjustment of the receiver to 
a desired one of plurality of different television 
stations. 

Still another object of my present invention 
is to provide a combination of a television re 
ceiver of the type equipped with a television sta 
tion selector mechanism, a device for automati 
cally rotating the antenna of the receiver to a 
position corresponding to best signal reception 
from the television station selected. 
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Still other objects of my invention are to in 
prove generally the efficiency of operation of tele 
vision receivers, and more especially to provide a 
rotatable antenna construction for a television 
receiver which is not only reliable in Operation, 
but is economically manufactured and a SSembled 
with a television receiver. 
The novel features which I believe to be char 

acteristic of my invention are set forth in par 
ticularity in the appended claims; the invention 
itself, however, as to both its organization and 
method of operation will best be understood by 
reference to the following description taken in 
connection with the drawing in which I have in 
dicated diagrammatically a circuit Organization 
whereby my invention may be carried into effect. 

Referring now to the accompanying drawing, 
there is shown in purely schematic fashion a tele 
vision receiver which may be of any Well knoWn 
type. For the purpose of the present application 
it is not necessary to show any of the construc 
tional details of Such a receiver, except to point 
out that such a receiver at the present date em 
bodies a station, or channel, selector which com 

is prises an adjustable element 5 and a plurality of 
contact elements to 4 inclusive. Those skilled 
in the art will understand that adjustment of 
element 5 to any one of the contacts , 2, 3 or 4 
results in rendering the receiver capable of re 
ceiving television signals from television trans 
mitter stations corresponding to these contacts. 
In other words, the channel Selector device func 
tions as a tuning means for the receiver. It is 
not necessary to explain any further details con 
cerning the construction of the tuning means it 
self, since those skilled in the art will fully be 
able to understand the manner of relating the 
channel selector switch to the actual tuning 
mechanism of the receiver. The Collected tele 
vision signals may lie in a range of approximate 
ly 40 to 80 megacycles, and are impressed upon 
the input terminals of the receiver. The signals 
themselves are collected by a directional an 
tenna. It is desirable to use an antenna, of uni 
form response over the signal band. 
The antenna, is constructed in any manner 

which is well known, and comprises a pair of 
conductor elements 6 and 6'. If the various tele 
vision carrier frequencies to which the receiver 
is to be tuned to lie in a range of 40 to 80 mega 
cycles, it will be preferable to choose for the 
physical design of conductors 6 and 6' Construc 
tions such as shown by P. S. Carter in any of the 
following applications: Ser. 190,555, filed Dec. 15, 
1938; Ser, 187,594, filed Jan. 29, 1938; Ser, 190,939, 
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filed Feb. 17, 1938. Of course, it is to be clearly 
understood that the length and design of each of 
the antenna, conductors may be chosen in any 
other manner which is consistent with securing 
maximum signal intensity when the di-pole an 
tenna is rotated to its optimum position at each 
setting of the channel Selector. In other words it 
is required that the directional antenna, have 
uniform response over the entire signal range. 
The conductor 6 is connected by lead 7 to one of 
the input terminals of the receiver, while the con 
ductor 6' is connected to the other input termi 
nal of the receiver by lead 7. It is to be clearly 
understood that elements 6-6' are purely 
Schematic and illustrative. 
ASSunning now that the four television trans 

mitter stations are located at different points of 
the compass with respect to the receiver, it is 
highly desirable to be able to rotate the antenna, 
about a vertical axis so that the line running 
through conductors 6 and 6 will be at right 
angles to the line joining each transmission sta 
tion and the television receiver. This normal po 
sition of the antenna is, of course, the position 
for receiving substantially maximum signal in 
tensity from the selected television station. Fur 
thermore, it is desirable to adjust the antenna, 
to such normal position in response to, and con 
currently with, adjustment of the channel selec 
tor element 5. There is, therefore, provided an 
arrangement for automatically orientating the 
antenna so that it will be set for optimum normal 
position, with respect to a desired television sta 
tion, upon adjustment of the channel selector 5 
to such desired station setting. 
The aforesaid automatic arrangement com 

prises a vertical tube 8, which may be fabricated 
of metal or some insulation material which is 
water resistant, and the leads 7 and ’ are run 
through the interior of the tube 8. The con 
ductors 6 and 6’ will pass through small bores 9 
located at the upper end of the tube. If desired, 
the upper end of the tube may be closed off by a 
cap 0 in order to prevent foreign bodies, such 
as rain, Snow, or soot, from entering the tube 
interior. The lower end of the tube 8 is me 
chanically coupled to a motor f. The motor is 
provided with a split field winding 2 so that it 
may rotate tube 8 in clockwise or counterclock 
wise directions. The numeral 3 denotes sche 
matically 'Reduction gear’ means, and it is to be 
understood that this symbolizes any well known 
form of reduction gear arrangement for coupling 
the motor to the lower end of tube 8. Th 
advantage of using the reduction gear resides in 
the fact that a very Small motor may then be 
employed for actuating the tube 8. 
The mid-point of winding 2 is connected by 

lead 4 to one terminal of the alternating cur 
rent supply source for the motor. The opposite 
terminal of the alternating current supply source 
is connected by lead f 5 to the contact arm 6 of 
the antenna, orientator control switch. The ni 
meral denotes any desired mechanical cou 
pling for operating arms 5 and 6 concurrently. 
Any device well known to the art may be used 
for this uni-control adjusting means for simul 
taneously actuating arms 5 and 6. The tube 8 
is provided with a pair of metal rings 20 and 2. 
Each of these rings functions as a slip ring for 
its associated metallic brush element 22 and 23. 
The slip ring 20 is rigidly secured to tube 8, but 
is insulated therefrom by an insulating ring 20, 
while an insulation ring 2 insulates the slip 
ring 2 f from the tube 8. It is to be understood, 

O 

5 

20 

30 

35 

40 

45 

50 

5 5 

60 

'3 and 32. 

2,272,431 
however, that the slip rings 20 and 2 rotate as 
a unit with the tube 8. The metal brush 22, 
which is in sliding contact with the periphery 
of slip ring 2) is connected by lead 24 to One end 
of winding 2, while the other metallic brush ele 
ment 23 is connected by lead 25 to the opposite 
end of the motor Winding 2. 
The tube 8 is further provided with a circular 

plate, or disc, 3) composed of any desired type of 
insulation material, such as a phenol condensa 
tion product, and the disc 30 is disposed above 
the slip rings and rotates with the tube 8 con 
currently with the slip rings. The upper face of 
disc 30 is provided with a pair of opposed semi 
circular metallic plates 3 and 32. These plates 
are Spaced from each other at the inner edges 
thereof to provide the space 33. It is to be under 
stood that the plates 3 and 32 can be rigidly 
Secured to the upper face of disc 30 in any de 
sired manner So that rotation of tube 8 will re 
Sult in simultaneous rotation of the spaced plates 

The metallic plate 3 is connected by 
lead 40 to the slip ring 29, while the plate 32 is 
connected by lead 4 to the slip ring 2, it being 
noted that the lead 4 f is run through a vertical 
bore provided in the insulation ring 20. 
The contact arm 6 has associated therewith 

four contacts which are designated ' to 4' in 
clusive, since they correspond respectively to the 
contacts to 4 inclusive of the channel selector 
switch of the television receiver. In other words 
When arm 5 is in electrical contact with element 4 
of the channel selector, then the arm f6 is in 
electrical contact With element 4 of the an 
tenna. Orientator control SWitch. Each of con 
tacts f' to 4' inclusive is electrically connected to 
a corresponding tap element ' ' to 4' respec 
tively. Thus, the metallic brush, or tap 4'' is 
connected by lead 50 to contact 4; the brush 3’ 
is connected by lead 5 to contact 3'; the brush 
2' is connected by lead 52 to contact 2"; and the 
brush '' is connected by lead 53 to contact f. 
The brushes '' to 4' inclusive are schemati 

cally represented, Since those skilled in the art 
will readily be able to construct such elements. 
It is Sufficient for the purposes of this applica 
tion to point out that each of brushes '' to 4' 
inclusive will be positioned in fixed relation to 
rotatable plates 3 and 32. For example, the 
upper ends of each of the brushes can be mount 
ed in a support, or holder, made of some well 
known insulation material provision being made 
for adjustment of each brush With respect to the 
holder thereof. It is, of course, necessary to 
locate each of the elements i' to 4' inclusive so 
that as the tube 8 rotates the metal plates 3 and 
32 are rotated relative to the fixed brushes '' to 
4' inclusive. When the antenna, is installed each 
of the brushes '' to 4'' inclusive is so adjusted 
relative to the plates 3 and 32 that when the 
plates are rotated to a position. Such that a given 
brush sides into the Space 33 between the pair 
of plates, the notor is stopped and the con 
ductors 6 and 6' are orientated to optimum nor 
mal position with respect to the television trans 
mission station corresponding to the brush 
located in the space 33. It will only be neces 
sary to make this adjustment of each of the 
brushes '' to 4' inclusive but once when the 
antenna, is installed, and thereafter it will not be 
necessary to make any further adjustments to 
these brush eleinents. 
To explain now the operation of the automatic 

orientation device, let it be assumed that the 
channel Selector airn 5 has been adjusted to be in 
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electrical contact with element 4, and that a 
transmitter known as station 4 is desired to be 
received. In Such case the arm 6 is connected 
to contact 4'', and, therefore, there has been auto 
matically selected the brush element 4''. Prior 
to the positioning of the lower end of brush 4' 
in the Space 33 the motor was energized, be 
cause the motor energizing circuit was closed 
through the following path: lead fi, Winding 2, 
lead 25, brush 23, slip ring 2, lead 4, plate 32, 
brush 4'', lead 50, contact 4", arm 6, lead 5. 
The motor being energized, the tube 8 was rotated 
through gearing 3 until the lower end of brush 
4' slid into the space 33. Since contact be 
tween plate 32 and brush 4.''' is essential to keep 
the motor circuit closed, it is obvious that the 
motor will be deenergized, and, therefore, the 
tube 8 Will have its notion Stopped. AS eX 
plained previously, in this position of brush '' 
the conductors 6 and 6' are normal to the line 
connecting transmitter 4 and the receiver. 
Suppose now it is desired to receive station f; 

in such case the arm 5 is adjusted to be in elec 
trical connection with contact . This causes 
arm 6 to connect With contact ' thereby select 
ing brush ’’. It will be realized that the motor 
circuit is now energized through the electrical 
connection between plate 3 and brush ' ', and, 
therefore, the motor rotates tube 8, say in a 
counterclockwise direction, until the lower end of 
brush ’’ slides into the space 33. At this point 
the motor circuit is broken, and the motor is 
prevented from rotating tube 8 any further. It 
Will be understood that if any of the brushes are 
located in contact with plate 3, then selection 3 
of an Orientator control SWitch contact corre 
sponding to such a brush will result in closing the 
motor circuit through slip ring 20 with Conse 
quent desired orientation of the conductors 6 
and 6. The direction of rotation of tube 8 Will 
be reversed in this case, because the motor cir 
cuit will now be closed from plate 32 through 
lead 40, slip ring 20, brush 22 and lead 24. In 
other words, the opposite half of the split field 
winding 2 will be energized in this case, With 
the result that the direction of rotation of the 
motor Will be reversed thereby reversing direc 
tion of rotation of tube 8 and disc 30. It Will, 
therefore, be seen that upon Selection of a de 
sired television carrier channel with the receiver 
selector switch, there occurs automatically, in 
response to channel selection, Orientation of the 
antenna, to optimum normal position With re 
spect to the desired television transmitter. 

It is to be understood that the Orientator COn 
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3. 
trol SWitch may be located at the television re 
ceiver, While the remainder of the automatic ori 
entating mechanism may be located at a remote 
point With the antenna. Additionally, it is to 
be clearly understood that in place of utilizing 
Simple SWitch constructions of the type shown 
for the channel Selector and the antenna, Orien 
tator, push-buttons of the type used in automatic 
push-button tuning may be employed. In such 
Case depression of a particular station push-but 
ton at the television receiver will simultaneously 
close an orientation control switch. 
While I have indicated and described a System 

for carrying my invention into effect, it will be 
apparent to One skilled in the art that my inven 
tion is by no means limited to the particular or 
ganization shown and described, but that many 
modifications may be made without departing 
from the Scope of my invention, as set forth in 
the appended claims. 
What I claim is: 
l. In combination with a television receiver 

provided With tuning mechanism for selecting re 
ception from a desired one of a plurality of tele 
Vision transmitter stations, a directional antenna, 
for Collecting signals from such stations, elec 
trical means operative independently of the re 
ceived signals for automatically orientating said 
antenna, to an optimum signal receiving position 
With respect to the selected television transmit 
ter, and means mechanically connected to the 
Station Selecting mechanism for initiating oper 
ation of the electrical orientating means. 

2. In combination with a radio receiver provid 
ed. With tunable means for selecting reception 
from any One of a plurality of radio transmit 
ter Stations, a directional antenna, and means 
for Orienting Said antenna, to an optimum sig 
nai intensity position with respect to each select 
ed transmitter station, said means comprising 
an upright Support upon which the antenna, is 
carried, a reversible motor for rotating said an 
tenna Support, means carried by said support 
and electrically connected to the motor for de 
termining the direction of rotation of said sup 
port, antenna, position-determining means co 
operatively related With said direction-determin 
ing means, and means mechanically connected 
to Said Station Selecting tunable means for select 
ing the antenna, position-determining means cor 
responding to the selected station, whereby upon 
operation of the Station Selecting tunable means 
the antenna, position-determining selecting 
means is actuated to energize the motor. 

JOHN A. RANKIN. 


