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The radiation of electro-magnetic waves case of a transmitter or in deriving space
from various antenns will have a polarized energy from either or both of said antenne
effect in accordance with the direction of and supplying it to a receiver in the case of

__ the length of the antenna. Thus, a verti- receiving equipment. The amount of
% 8§ cal antenna will transmit vertically polarized energy received from or transmitted on the &3
waves, whereas, a_horizontal antenna will two antennw being dependent upon the
transmit horizontally polarized waves, or in amount of coupling of a rotatable coil to the
other words, waves which may be best adapt- two antenns coils in each case.
_ed to be received by a similar antenna de- .Having now briefly described my inven-
10 pending upon distance and character of in-~tion attention is invited to the accompany- Y
tervening territory. The effect of polariza- ing drawing wherein,
tion of the ether waves is quite pronounced - Fig. 1 represents the horizontal and verti-
and transmission from a vertically polarized cal antenne with their respective pick-up
__ antenna, for instance, can not be received effi- coils and the adjustable pick-up coil for
“16 ciently by horizontal antennse and vice versa. transferring power to or from the receiving "¢
But it has been observed that a wave polar- or transmitting equipment respectively;
ized in -a given direction may be best re-  Fig: 2 represents schematically the horizon-
ceived on an antenna having a certain di- tal and vertical antenne at the transmitting
rection which need not necessarily, however, and receiving stations respectively;
20 he the same as that of the transmitter and  Fig. 3-represents the emission of a hori- -
conversely that a given recéiving antenna zontally polarized wave; .
will receive waves which have been polarized ~ Fig. 4 represents the emission of a verti-
in a certain direction better than other waves cally polarized wave;

- which have not been polarized, although as  Fig. 5-represents the emission of a wave
““25 previously stated, the direction of the polar- . which is neither vertically or horizontally”
ization of the transmitter need not be the -polarized; - :
same as the direction of the extent of the. Fig. 6 is'a schematic end view showing
receiving antenna. - » - the  exact relationship of -the vertical and
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L Tt is an object of the present invention to horizontal antennee; and ‘
80 utilize the polarization characteristics of va- Fig.'7 shows the direction of polarization 80
rious antennze and thus provide an improved of ‘a wave being transmitted from the anten- °
method of transmission and reception of na represented in Fig. 6 when both antennz
radiant energy. : ; are excited. - :
. Itis a further object of this invention to =~ Having thus briefly described the figures
-85 provide a system of transmission and recep- accompanying this specification; attention is.
“tion of radiant energy which shall assist in more particularly invited to Fig. 1 which
the elimination of static. It is another ob- ~shows the vertical antenna 12 the circuit of
ject of this invention to provide an improved which is grounded at 15 and contains the sec-
___ system of transmission and reception which ondary or antenna coils 16 and"17. 18 and
€780 ghall be more free from the effects of inter- 14 represent the diametrical portions of the °
ference. - It is an additional object of this “horizontal antenna, the circuit of-which is in-
invention .to eéliminate fading. These and cluded in the antenna coils or secondaries 18
*other objects will become clear upon reading ~and 19. The rotatable coil 20 is connected
___ the following description of theinvention in ‘to the output of a radio transmitter or to
45 connection with the appended drawing. “the input of a radio receiver by means of the
" The apparatus involved in this invention econnections or leads 21 and is adapted to be
comprises, at each of the transmitting or re- rotated so as to be inductively related to the
ceiving stations using this system, a vertical coils in either or both cf the two antennze. -
.. and a horizontal antenna and means for ex- "In the position shown the coil 20 is indue-
£360 citing either or both of these antennee in the tively related to the coils 18 and 19 and the
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entire transmission in the case of a transmit-
ter or the entire reception in the case of the
receiver is through the horizontal antenna.

This is shown more clearly in Fig. 3 which
represents a projection showing the- ground
31 with the horizontal antenna 26 and the
horizontally polarized wave represented at
32 being radiated in the direction 33.

If ‘the coil 20 of Fig. 1 is rotated to the
vertical position the entire energy transfer
will be between it and the coils 16 and 17,
and the radiation in the case of a transmitter
will be as represented in -Fig. 4 wherein the
vertical antenna is shown as 25 and the ra-
diation represented at 37, in the direction 33

.and is polarized in the vertical direction.

With the coil 20 at any intermediate posi-

tion the entire energy transfer between this -

coil and the two antenns will be proportioned
in accordance with the angles between the
axis of the pick-up coils of the two antennse

" and the coil 20. This is shown more clearly
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in Fig. 5 assuming the angle of the coil 20.
.to be 45° with respect to both the vertical
and horizontal antenng or in the direction.

shown by the arrow 50 or intermediate of the

_direction of the vertical antenna 25 and the

horizontal antenna 26. The radiation, in
this instance, as diagrammatically represent-
ed at 51 in the direction 33, will be polarized
as indicated. In this latter instance, the di-

-rection of polarization is shown more clearly.
- by the arrow 50 of Fig. T as’being at 45° with

respect to the ground 81. o ,
The Fig. 6 is merely a view of the two an-
tennee 25 and 26 with respect to-the ground

.showing their actual angularity with respect

to each other. SO ;
Fig. 2 shows the transmitting antennee 25

the receiving antennse 27 and 28." That is,
the horizontal antenna would be parallel.

The operator will transmit in the pdsition
in which his coil 20 may be and upon estab-

- lishing communication with the receiver will,

if requested by the latter, rotate his coil until
the best reception is experienced at the re-
ceiver. *Similarly, the operator-at the. re-
celving station will rotate his coil 20 until
the best reception is obtained. Theoreti-
cally, the axis of the two coils 20 in the trans-
mitter and-receiver should then be parallel
and the angle of the coil 20, with respect to

the horizon, would be determined by the char-

acter of the intervening earth, ete.
Now. if after communication has been es-
tablished, interference is experienced at the
receiver, the operator at the receiving sta-
tion may direct the transmitter to shift the

-angle of his coil 20 until the least interfer-

ence is experienced, at the same time rotating

~his own-coil 20 to continue the maximum pos-

sible reception. - Or, the receiver may rotate

his coil 20 to a position in which the irter-
ferring signal comes with least intensity and
then request the transmitting station to shift
the angle of transmission until the desired
signal comes in the strongest. 70
1f the above methods do not entirely elimi-
nate the interference, the angle of transmis-
sion’ and/or reception may be varied until
when the desired signal and interfering sig-
nals are both being received, there is a mini- 75

~mum amount of energy in the receiver cir-

cuit. In other words, the desired and unde-
sired “signals exactly neutralize each other
with respect to the receiving antenna. The

‘signal is then the complement of the interfer- 80

ence and may be easily read by an experi-
enced operator, o -
In a similar manner the effects of static
may be more or less eliminated, that is, the
direction from which the static proceeds due: 85
to the intervening terrain will result in caus-
ing the static impulses to .be more or less po-
larized and by rotating the receiving pick-up
coil 20 the effect of the static may be thus
reduced. In this latter. instance, of course, 90
tl}e transmitter operator is requested to tune
his coil 20 to produce the best effect in the
receiver. » :

In a:similar manner the effects of fading

may be greatly reduced if not entirely elim-=25

‘inated. Fading being caused by the effect
~of the Heaviside layer upon the reflected and

directly transmitted ether waves, the change
in polarization of the transmitted wave will
cause it to meet the Heaviside layer at 27100
different . point - as ‘the polarization is
changed and thus bring the receiving station
into an area where there is no interference
between the directly transmitted and the re-
flected ether waves. In this latter case the 105

-operator of the transmitter is therefore re-
¢ ; : . quested to shift his transmitting coil 20 until
- I will now describe the operation of my in--
~vention. - '

the least fading is experienced and the receiv-

.ing operator rotates his coil 20 to receive the 110

transmitted signal the best.’ .

-Having thus described my invention it is
to be understood thata great many modifica-
tions and various embodiments may be de-
vised from time to time and that, therefore,

I am not to be limited by the specific. con. 116

struction shown and described for the pur-

.pose of illustration only, but by the scope of

my invention as set. forth in the appended
claims. - :

I claim: . ; coo 120

1. A method of radio transmission and re-
ception which comprises transmitting the
same signal with horizontally and vertically
polarized ether waves, receiving said polar-
1zed- ether waves and varying the effective 125
composite angle of polarization of reception
thereof so as to produce substantially the best
transmission results. ST ’

2. A method of radio transmission and re-

ception -which comprises -transmitting the 130
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same signal with horizontally and vertically:

polarized ether -waves, separately receiving
said differently polarized ether waves and

‘adjusting the respective angles for in-

telligible reception. :

3. The method of elimination  of fading
which comprises altering the direction of
polarization in radio transmission by trans-
mitting the desired signal energy waves hori-
zontally and vertically polarized, the amount
of transmission from each thereof being pro-
portioned so as to prevent-interference be-
tween waves directly received and those in-
directly received at the area occupied by the
receiving station, and shifting the angle of

reception by receiving different amounts of

each of the polarized waves, the proportion
of receipt thereof being determined by the
reception characteristics desired.

4. A method of receiving signals despite
excessive interfering energy which com-
prises, shifting the angle of transmission

with respect to the angle of reception so as:

to obtain a minimum amount of energy at

the reception end whereby the signal is made’

the complement of the interfering energy,
noting the complement of the interfering

energy -and obtaining the signal-therefrom,
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5. The method of receiving signals despite -

excessive interfering energy which comprises
shifting the angle of reception with respect
to the angle of transmission so as to obtain a
minimum amount of energy at the reception
end whereby the signal is made the comple-
ment of the interfering energy, noting the
reception of the. interfering energy and
translating the complement thereof to ob-
tain the signal. .

6. The steps in a method of radio trans-
mission and reception which comprise trans-
mitting waves representative of:the sdme
signals vertically and horizontally polarized
in various proportions dependent upon the
reception results at a receiver, and intercept-
ing both of the polarized waves and varying
the amount of each thereof utilized for, in
effect, varying the angle of polarized recep-
tion in accordance with desired reception
characteristics. o

7. The method of receiving signals despite
excessive interference which comprises
changing the angle of polarized reception at
a radio receiving station untilthe desired and
undesired signals substantially = neutralize
each other at the receiver and noting the

3

signal from the complement of the inter-
ference.

8. A method of radio transmission and re-
ception which comprises transmitting two
sets of differently polarized ether waves, re-
ceiving said polarized ether waves, and shift-

‘ing the polarization angle of transmission
and the polarization angle of reception of-

both sets of waves in accordance with recep-
tion results at the receiver for obtaining good
transmission results.

9. A signalling system adapted for use in
localities subject to excessive interfering en-
ergy which comprises a vertical antenna sys-
tem and .a horizontal antenna system both
thereof feeding into an amplifier, means for
shifting the angle of reception of signal en-

ergy with respect to the polarization angle of

transmission thereof so as to obtain a mini-
mum amount of energy at the receiver, com-
prising variable means for coupling said two
antenns  systems . to said amplifier, said
means being adapted to vary the proportion
of energy fed from each of said two antennee
to the amplifier, whereby the signal is made
the complement of the interfering energy and
medns Tor translating the received energy for
obtaining the signal therefrom. :

10.. A signalling system adapted for use in
localities subject to excessive interfering en-
ergy which comprises at the transmitter, a

vertical antenna system and a horizontal an--

tenna system, a source.of signal energy, means
for coupling said source to both said antenns
systems comprising a variable coupling de-
vice adapted to transfer the signalling energy
to said antennz systems in varying amounts
depending upon adjustment thereof, means
for receiving the transmitted energy from
both systems comprising a vertical antenna
and a horizontal antenna feeding into an
amplifier system, means for shifting the an-
gle of reception of signal energy with respect
to the polarization angle of transmission
thereof so as to obtain a desired amount of
energy at the receiver, comprising variable
means for coupling said antennse to said
amplifier for varying the proportion of en-
ergy from each of said antenne te the ampli-
fier whereby the signal is made the comple-
ment of -the interfering energy and means
for translating the received energy for ob-
taining the signal therefrom. :

JOHN HAYS HAMMOND, Jx.
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