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' BADIO SIGNALING SYSTEM

... " Application filed October 23, 1930. Serial No. 490,729, .

" My invention relates broadly to radio sig-
naling systems and more particularly to- a
high frequency radio receiving system’hav-

_ ing means for reducing the effects of fading."

8  Oneof the objects of my invention is'to

provide a radio receiving circuit adapted to-

simultaneously receive:signaling energy in

a multiplicity of planes of polarization for

.. .avoiding the effects of fading in radio com-
10 munication.” o LU ‘

- Another object of my invention is to pro-

vide a'signal receiving system having means

responsive to received signaling energy. in- .

... dependently “of ‘the variation -in recelving
13 conditions under the effect of fadng for uni-
formly receiving the signaling energy. -
<A further object of my invention is to ‘pro-
vide a receiving' system having radio fre-

. quency energy collectors extending in a plu-
20 _rality of directions for intercepting the trans- .

mitted energy in differing planes of polariza-
tion and impressing the received-energy upon
a multiplicity of receiving circuits for the

. reception of signaling energy uniformly and

‘25 without regard to the ‘effects of fading. -
" Astill further object of ‘my invention is
to provide an arrangement of receiving cir-
cuit for the simultaneous reception and. in:

... tegration of signaling ‘energy received: in

30 shifting planes of polarization for render-
‘ing the resultant signaling energy: effective
upon a multiplicity of receiving circuits;
- ‘Other and further objects of my invention

_-reside in the circuit arrangement for a re- .

'35 ceiving system for avoiding the effects ‘of
fading in radio communication as set forth
more fully -in-the ‘specification hereinafter
following by reference to the accompanying

. drawing, in which: SR

40 Figure 1 is-a space vector system illustrat-
ing the principles of my invention and' Fig.
2 diagrammatically shows ‘the circuit ar-
rangement of ‘the receiving system-of my in-

_ Vention: U T s e
745~ T ‘have observed that signals received on

WIRED -

nearby but “differently ai'réiriged‘ antenns o

on'similarly arranged but somewhat separat-
ed antennee - do'mot fade in:synchronism.

There are three general causes of fading:. .

first, a shifting' of the plane of polarization

50

of the received signal ; second, a variation of -
interference pattern between differently re:

fracted rays from the same - station source

when these rays arrive coincidently at ‘the

receiving “antenna; ~and -‘third, “varying

5

changes in ‘absorption conditions. "It is diffi- =

cult to say which of these causes is the most

important but it does seem’ likely: that the
first two are
importance. E

Heretofore ‘a’ tombination of differently.
-spaced and arranged anténnee have been em-

predominant and ‘of abeut'equal -

ployed for the purpose of reducing ‘fading - ’

ceffects.” My invention’employs a single net-

work ‘which is capable of receiving and ‘iso-

lating signals of two-different types of polar- -

ization, ‘which two t;
synchronously.

~ Referring to Fig: 1,a ‘-spa;éevVé:étor sysfyem
is shown wherein the Z-:axis extends 'in the

vertical direction with the mutually perpen-

dicular axes X and-Y disposed in the hori-

zontal direction with' the X-axis: pointing -
from' the receiver towards:the transmitting .-
5

station. The electric force arriving at ‘the

- receiving location at any instant of time may
be represented by a vector which in general

does not coincide with any axis and has pro-

jections ‘shown by the dotted lines along all = =
80 .-

three of these:axes. The direction of prog-

6

ypes will not fadgiﬁo_u@ .

0.

ress_of the wave front is indicated by the -

solid line  drawn perpendicular to the vector.-

This line will in general be inclined towards -

horizontal direction X but in the X Z plane.
The reason this line is inclined is because in

g5

general high frequency signals are reflected

from the Kennelly-Heavisidelayer making an -

angle intermediate between vertical and-hori-

zontal. - The higher the frequency ‘the more

likely the wave fronts "offfthefs'ignajls are to

90
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- be neafer the horizontal.” It will bé seen

- therefore that in general the electric force

- of the signal has components along all three

St
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of the principal directions X, Y and Z and
that if the plane of polarization of the sig-
nal is continually shifted, the relative values
of these three components will be correspond-

" ingly shifted.

"Fig. 2 shows a system consisting of two
parallel conductors 1 and 2 which may be
several -wave lengths in length connected

“through resistances 3 and 4 at the end to-

_wards the transmitting station, with the cen-

wires 7, 8,9, 10, 11,12, 18, 14, 15 and 16 in the

20

ter 5 of these resistances grounded as shown
dt 6.2 ‘At -half wave length intervals along
these two Wwires 1 and 2 are.connected: lateral

Y direction, which are adjusted to be one-half

“wave length in length, that is, one half of the-
wave length of the wave which is being re-

ceived.. The.lateral conductors may also be
spaced by odd multiples of half a wave length.
Thebridging inductance shown at 17-near the

“receiver is for the purpose of adjusting the -
5 impedance of the transmission line system in-
" dicated at 18 and 19. The‘inductance 17 is

shiftable along:the transmission line 18 and

19 by slidable taps shown at 17¢-and 170.
The transmission line then runs in the direc-

tion X while the lateral conductors: will be

" considered as running in the direction Y. A

v
Lo

40

of half wave length elements. . This results

Cads
oy

50

receiver 20 is coupled to the end of the trans-

mission line 18 and 19 by means of coupling -

transformer 21. = Now the horizontal Y com-

 ponent of the downcoming wave will not

work .at all on the transmission lines 18 and

19 which run in-the X direction but it will.
“work:on. the half ‘wave length-lateral con-

ductors 7-16-inclusive which feed ‘their en-
ergy to. the transmission lines 18 and. 19,

establishing waves thereon which will be built
up orimproved in value by consecutive pairs

in-a flow of high frequéency ‘wave currents in

5 the transmission line system so.that.the re-
“ceiver 20 receives and operates on the energy

of this borizontal Y component of signal.

TFor this method of operation the phases of
-the two sides in the transmission lines 18 and

19 .are always opposite -as indicated by. the

" arrows adjacent-each transmission line wire.
The system is directive in-the: X direction.

In the meantime, however, currents of simi-

lar phase are set up in the transmission wires'
. 18 and 19 themselves due to.the X component

of the signal ‘which will act equally on both
wires,- These currents are tapped offat the

" midpoint or nodal point 22 of the primary in-

85,

ductance 21 at the receiver end of the trans-

' missionlines 18 and 19 and brought to ground
93 through another inductance 24 which may

be -coupled to.a second receiver 25.

~Ttis clear then that the transmission lines

18 and 19 themselves will collect.the X com-
ponent: and Wﬂl deliver it to the receiver 25

-output of only two telephones.

1,904,772

on the way to the ground 23 'thrbugh c'ouPling
coil 24 and that this system also will be di-

rective in the direction: X.: It will be ob- ..

served that since the center 22 of the induc-f'm

tance 21 across the receiver end of the trans-

“mission lines is a neutral point the wave

energy due to the Y component will not be

led into receiver 25. Also, since the. surge

currents in the direction X are of the same

phase in each transmission wire 18 and 19, as
dicated by the dotted arrows in the center,
the X component: signals will cancel out in :
the coupling 21a—216 to receiver 20. - It may.
therefore be observed that the receiver 20 re-

‘sponds‘to the Y component and the receiver
95 to the X component of the signal. - It has
been definitely proved that these two com-

ponents donot fade simultaneously, it more
often being the case.that as the plane of
polarization: rotates, so as to reduce the Y
component, it at.the same time-increases the
X component. . The presence of the lateral
conductors 7-16 is what makes it possible.to
receive the Y component at all, and the X
component being at right angles to them does
not set up currents therein.but only in: those
wires -which run-in the X direction; namely,
the transmission line itself. It is-also clear
that the system may be rotated 90° about the

X axis. In other words, the lateral conduc-

tors may be made to run in the Z direction
just.as readily as'in the Y direction.  In this
case. the receiver 20 will respond: to the ver-
tical orZ component of the signal whereas the
receiver 25 will-still. respond. to the X :com-
ponent. - ST

Operation of the system. of my invention
shows that there is quite a distinct gain as
far as fading is concerned by the use of two"
such receivers, the operator wearing a single
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telephone 27 connected with the output.of-

receiver 20 -on the left ear and a single tele-

phone 28 connected- with the receiver 25 on a

the. right ear. ~Of course -an apparent bi-
naural effect is present; that is, when differ-

ential fading. occurs  the signal seems to -

wander in front of the operator from right
to left and vice versa but the signal does not
fade out as frequently as-it does with sys-
tems heretofore used whether receiving -X,
Y or Z component. oo

A still further benefit may be - obtained
as far as fading is concerned, by using one

direction and responsive to the X-and Z
components, together. with another .system
working on the vertical components, but this
is only applicable to automatic recording
and not to aural reception which is limited
by the ability of the operator to listen to the

115

_of these systems directive in the X or signal

120
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" While I have described my invention in
one-of its preferred embodiments I .desire

that it be understood that modifications may
be made and that no limitations upon my in-

130



_vention are intended other than areiinposed

by the scope of the appended claims.

~ What I claim as new and desire to secure

by Letters Patent of the United States is ‘as

follows: : ‘ T - T
1. In a signal receiving system, a radio

frequency energy collecting system, compris=

ing a pair of longitudinally extending con-

_ ductors, a plurality of laterally extending
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- ductors in shifting planes of polarization.

conductors connected to each of said longi-

tudinal conductors at spaced intervals along

the length' thereof and projecting mnormal
thereto, said laterally projecting conductors
being spaced a distance apart equal to sub-
stantially one-half -of the received  wave
length, a primary inductance disposed in

series  with - said longitudinally extending -

conductors, a receiving circuit coupled with
said primary inductance, a connection be-
tween a nodal point in said primary induc-
tance and through an independent primary

inductance to-ground, a separate receiving-

circuit coupled with' said independent pri-
mary. inductance, -and means connected with

each .of said receiving circuits for integrat-.

ing the effects of the received signaling ener-

gy of said conductors in shifting planes. of

polarization. : B
2. In a signal receiving system, a pair of

longitudinally extending conductors, a pri-

mary inductance connected in series:between
said conductors, impedance  elements con-
nected to the opposite ends of said ‘conduc-
tors and connected to ground, a multiplicity

~of laterally extending conductors connected

at one-half wave length intervals along said
longitudinally extending conductors, sepa-
rate receiving circuits connected with said

conductors and means connecting the out-
puts of said receiving circuits for:integrat-:
ing the.effects of the received energy inter-.

cepted by said laterally and longitudinally
extended conductors in- shifting planes of
polarization. » ‘ :

3. In a signal receiving system, an anten- .

na comprising a pair of longitudinally ex-
tending' conductors, .a primary inductance
connected in series beétween said conductors,
impedance. elements connected to the ends of

‘said conductors and connected to ground, lat-

erally extending conductors: connected .at
one-half wave length intervals along: :said

longitudinally extending ‘conductors; -a re-

ceiving circuit coupled to sald primary in-
ductance, a separate receiving circuit, means
connecting said separate receiving circuit be-
tween a nodal point in said primary induc-
tance -and the ground; and means connected

with the outputs of each of said receiving.

circuits for integrating the effects of signal-
ing energy intercepted by each of said con:

4. In a signal receiving system, an antenna
comprising a pair of parallel extending con-

5 ductors, a primary inductance connected in

BEXIes ébetéwzemfnf.said‘:'cehdu&orsﬁzanﬁ'giimﬁérﬁéd ARty

0. gronind, - laterally -extending.. conduetors.

-conmected’ af. ioneshalf wave length intervals
-plong: said :;parallel extending: conductors; a -
-pecelwing cireiiit coupled to said primaryan-:-70

‘duotance, 2 separate receiving circuit, means

‘connecting said separate receiving circmitbes -
“Aweem @ nodal-pointin said primary induet-
vamee and: thepround,:a abridgimg impedanee .

adjustable to selected positions. along: said 75
parallél: extending’ conductors, and -means
connected - with ‘the outputs of each ‘of said
receiving circuits for integrating the effects
of signaling energy intercepted by each of
said conductors in shifting planes of polar-#80
ization. -~ ; S

- 5. In a signal receiving system, a pair of -
substantially parallel primary conductors, a
plurality of auxiliary conductors extending
normally from each of said parallel primary 85
conductors. at spaced intervals equal to sub-
stantially half of the received wave length,
the . auxiliary conductors of “one of -‘said-
primary conductors .- extending from  their ,
primary-conductor opposite to the direction 29
in which' the auxiliary . conductors of ‘the <"
other -of said primary conductors extend .-
from their. primary conductor, circuit ele-
ments connecting together the adjacent ends

. of said primary conductors,a pair of receiv-95 .

Ing units, means. for electrically relating one .
of said receiving units with said primary con-
ductors for actuation by the difference of the
currents flowing "in said parallel primary =
conductors-in the same direction; means for 00 -
electrically relating - the other of said re-
celving units with said -primary conductors

for actuation by the sum. of the currents in

said parallel primary conductors flowing in

the same_ direction; whereby one of said re- 305 .

celving units is actuated by energy absorbed = - ... -

by said auxiliary conductors and the other
of said receiving units is actuated by energy

absorbed by said primary conductors. . o

substantially parallel primary conductors, a

plurality of auxiliary conductors extending -

normally from each of said parallel primary--
conductors at spaced intervals equal to sub-

_stantially half of the received wave length, 315~ s

the auxiliary .conductors” of "one “of said

“primary conductors extending from ‘their -

primary. conductor. opposite to the direction
in which the auxiliary conductors of the other -

of said primary conductors extend from their 220 =

primary conductor, said auxiliary conductors,
being equal in length to substantially half
of the wave length of the received wave, cir-

cuit elements connecting together the adja- = =
cent ends of said primary conductors, a pair 325

of ‘receiving  units, means for electrically
relating one of said receiving units with said-
primary conductors . for ‘actuation by ‘the -
difference of the. currents flowing in said -
parallel  primary conductors in the same 380

6. In a signal receiving system, a pair of &0



-?direction,fméans'fox" electrically relat:ing"the R R TR
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. .other .of said Teceiving ' units : with .said

_primary conductors for actuation by the sum S

- -of the currents :
5 ductors flowing in the same direction,. where-

“.by one of said receiving units is actuated by .+
- energy absorbed by said auxiliary conductors -
~“and:the . other, of said receiving -units is '

10 conductors. i = Lo e S SR
sohos e o ALBERT H TAYLOR.. = =

-actuated by ene
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in-said parallel primary con- -

rgy absorbed by said primary

B0




