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12 Clalms

~This mventlen reletes to re,dm reeezwng e,n-._f
. tennw and: pertmule,ﬂy to a multiplex entennm
.ment recep-—'

system havmg for its purpoee the efl
tlen of long distance radio communication.

One form of antenna whlch ‘has been found
o te be highly successful in praetlce for the direc-
tional reception of signals, is known as the “wave
- -antenna”.

.This mventmn will he. dzseleeed Wlth
p&l‘tl(ﬂhl&l reference to its use in cennectlon with
a wave antenna or-an ar ray of wave amennm al-

- .applleeble to other forms of antenna arrays..

- effective heights of various wave antenne, there
5- has-been found some indication that the efféctive
! _'-helght is different for those antennz which tra-

- verse thlckly wooded areas.
tion provides suitable absorbing structures pla,ced'
near the antenna and mtended to develop ina.
- controllable way special charecterlstlcs in the

As a result of meesurements 60 determine the

- antenna, some of which may be of the same kind
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as are developed neturally by the proxmuty of

:trees

It is an obJect of thlS mventmn te pmwde a,

- radio receiving entenna, system ‘which will in-
clude, in addition to a wave e,ntenna, a plure11ty_

of antenng equally spaced along the wave -an-

tenna or capable of absorbing energy ef an inei-.
~dent beam. - It is another object to provide such
a system in which the plurality of antenna equally

~spaced along the wave antenna are capeble of ab-
~ sorbing very efficiently the Vert1ce1 cemponent of "

'- energy in that incident beam. -
- And it'is a further ebJect of this mventlon to_.
‘provide a radio receiving antenna, syetem which
will include,; in eddltlon to one- Oor more wave an-
tenne, an array - comprising conduetors each

- grounded at one end, all of which are perpendic-

45

- 50

s ular te the wave antenn& end msulated there-—-
.frem | !

Whlle thls mventmn wﬂl be pemted eut W1th

pertmulenty in the appended claims, the inven-
tion itself, both as to its further objects and fea-
tures, will be better understood from the detailed
'deeemptmn hereinafter following, when read. in
connection with: the accompanying drawing, in
~ which Figure 1 represents a wave antenna along
which and beyond which there are a plurality of
 antennz: each having adjustable elements of in-
- ductance, capacitance, and resistance; Fig. 2 rep-.
resents another arrangement in which the an-
tenne along and beyond the wave antenna com-:
prise simple conductors each of which may have -

- inherently appreciable magnitudes of inductance,"
55

eapamtance and resistance; while Fig. 3 shows

two wires which ‘may comprlse the wave antenng,
- with which may-be assocm,ted a plurehty of ﬂet- |

- top type antennaa

- Referring to Fig.1 of the dramng, there is shown
a mmple form of Wave antenna. WA at each end__

- shown.

The present inven-

(Cl 250—-—33)

of- WhICh there are ad;;ustable elements of in-
ductance Li, adjus table elements of - capacitance
Ci, and adjustable elements of resistance Ri, as
Adjustments may be made in these ele-
rments so that the wave antenna WA may be ter- .
Along R
‘the line of the wave antenna WA or edJecent_'j-- N
thereto, there may be a plurality of vertical an-- I
~tenna each of which is deszgpated in the drawing = =
by the refex rence character A, Fach of these :
though it will be apparent that it may also be'_.--

minated by its char eetemetm 1mpedence

10

antenng may be connected to. ground through

variable elements of 111duetenee capacitance, and -~
resistance, ‘designated in the drawing as Lg, Cz = -

“and Rg, respectively. - It will b'e'un'de?"steod that -
each of these entennee may be adjusted in the

15
._megmtudes of inductance and capacitance in

order to be in resonance with the incident wave

-or beam. It will also be understood that elements .

which tend $o produce resonance with the- inci- o

-dent wave or beam’ are not absolutely essential,
for -each: cenductor -alone -exhibits’ a certain-
-amount of inductance: as well as capacitance (and
- resistance due to its: cennectmn te ground) and
that it is this inductanee which may be aided by
-inductance connected serially therete The verti=
cal antenn® shown-and described in connection = .
with Fig, 1 of the drawing do not represent:the -

only. ferm of antennz which may be employed
to carry eut this invention, ' for. other. antenna
forms such as the hemzentel ﬂat—type mnbrelle-*‘
type, fan-type, etc., mey equally well be empleyed-- S
_Wlthll‘l the spirit e,nd scope of this invention. o

20

Fig. 2 of the drawing shows another embodl...{ o

:'ment of the invention, in which the wave an-
tenna WA is shown terminated at each end in S
inductance, capacitance, and resistance, all of .
which may be varied in their magnitudes so that -

35.

the wave antenna may be terminated in its char-

ecterletle 1mpedence

A plurality: of elmnle con-
- ductors may be located- alongside of or adjacent

40
to the wave antenna WA, each of these antennz o

being designated in the drawing by the reference
character A. It will be obvious that each of these

-antenne inherently has a certain emount of 111-' .
-duetence capacitance, and resistance. .

-InFigs. I and 2 of the drawing, the array ehewnf o
and described in connection with the wave anten~ -

na extends not only threugheut the length of the '

antenna but considerably beyond 1t ‘In-one em-
.bodlment of the invention experimented with, the
wave antenna was approximately 25 feet high and
-each of the antenn® was held by means of a pole,

so as to be apprommetely 28 feet high. Each an- o '5 o

50

tenna of the array was. greunded at one end and - - )

"'meulated from the wave antenns at the ether'

end. Standard radio responsive: apperetus may

" be ceupled to each. wave antenna so as to recewer

- and detect incident radio signals, L
Flg 3 of the drawing shows the wave entenne- o

WA to eensmt ef two parallel wzres As is often-



| ' the case, the 1ecewmﬂ‘ appal a,tus may be loca,ted' |

under the eastern terminal of the wave antenna.

' -tra,nsformer ST is lomted the mldpomt cf the
primary winding of which is connected to ground

15 through the primary Wmdmsr of another trans-

Then it becomes necessary to termmate the wave

ante*ma at the western terminal in & refiection

“transformer RT, so that the antenna conductors
- not only plck uo the waves but may also be em-
ployed as 2 fransmis sion line to transmit the sig-

- nals back to the eastern terminal.
. of the secondary winding of the reflection trans- .

former RT is connected. through the primary.
- winding of that transformer to ground. At the.

The midpoint

eastern terminal of the wave antenna, another

former CT, which is 50 .cOns tructed that with its

‘attached circuits 1t serves to properly terminate

~ the wave antenna. Undﬂsmed signals, which may

" The e

build up in the conductors of the wave antenna,

9¢ may flow from west to east and through the halves

. of the primary winding ST opws:ttely to gmund
ect of these undemrcd signals will not be

ploduced in the secondary winding. of the irans-

former ST and in the circuit RC: connected

. thereto. |
" have their effects on the secondary winding of -

ThPSG undes:tred swnals wul however,

" transformer CT and will be present in the c1rcmt
- RCz connected thereto. |

30

1y for the purpose of illustr ation, it will be. under-_ d
- stood that the general p'cmclples of this invention

- may be applied to other and widely varied organ-

izations without departing from the spirit of the

40
~_ invention and the scope of the, appendﬁd clalms

A plurality of fi

ence. char acter A. Fach. antenna is conﬂected to
ground through admstable elemﬂnts of mduc-

‘tance and capacity. | I
- While this invention has been shown and de- |
er tLEE of a wave antenna upon which radio waves

scmhed in certain particular embodiments, mere-

W?’l&t is claimed is:

| 1. Thc c,ombmatmn of a wave antenna _LOI' re-—
- ceiving space waves a,m:i a, plurality of parallel
45
- with the wave. antenna

 tenna &rray, ssid conductors heing located at sub-~

 stantially equal distances apart along the length
of the wave antenna, each conductor being:

50 grounded at one end and msuhted from the wave

conductors located su hstantially in alignment

antenna. | .
2. The ecmbmatmn m. 2, wave amﬂnna for Ie—
ceiving radic waves angd a p‘ima..lty of vertical

- grounded copduutor which are spaced from each

55
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other at defini
tially 1nu ali grnment, along, 1'1d beyond Lhe length :
of said wave antenna.
3. The ‘combination of a wave a,ntenna, which
. receives space waves, said wave antenna being
at each. end in its characteristic im~
L pcdaﬂce and a plurality of conductors located
- guhstantially in alignment with the wave antenna
o each conductor being -
~ grounded a,nd e*:tendmﬂ wrtwa’ily abave ‘Lhe wave

. gnienna.

ite mterv.:mb and extend substan-

termma’sed
its length, .

.:.unfi along

4, In a radm recewmﬂ' system the combma-

| L? on-of a wave antenna for receiving space waves,
| *""&ld wave antenng extending on a line bearing in-
the -direction of a distant transmitting station,
and an antenna array comprisig & plurality of
substantially parallel conductors extending sub-
 stantially in alignment along the wave antenna,
“the lower extremities of the varwas conductors =

. ab- Lype' aritennw are lﬁcated be-'
tween the telmmals of the wave aptenna each
- of these antenn% being. desgnated oy the refer~

and comprising an an-

1, 992 282

bemn‘ mdependenﬂy gmunded ea,ch conductor

being physically separated from the other con-

'ductors of said array and from said wave antenna.
. The method of receiving space energy with
a Wa;ve antenna which consists in intercepting
gnergy at separate and mutually independent
points equidistant from each other and located
“along the length of the wave antenna and receiv-

ing the space energy Wﬂ_ch 1mpmﬂ'es pon the

wave antenna. -
6. The co*nbmaumn of & wave antenna which

10

receives space waves, and a plurality of independ-

ently grounded electrical structures located sub-
stantially in alignment with the wave antenna

15

and adiacent to said wave antmma and spaced
from each other along its length, said structures

bemg SO pomumned mth respect to said wave an-

tennaz that thc.y pmduce a modlﬁcatmn of 1ts'

~characteristics. - SR
7..'The method of 1mt3rov1ng the recbptlve char—; 20
. acteﬂstlc of a wave antenna upon which radio

waves directly impinge, which consists in inter-
cepting electrically some of the received energy

at a bluraﬂw of luGI‘ltEd points, said points being

‘equidistant. from each other and located along-

the length of the wave a,ntenna,

- 8. Them ethod of improving the receptive cha,r—._
acteristic of a wave antenna upon which radio

25

waves dﬂrect‘ly impinge and are transmitted there-

by to a receiving anparatu which consists in
intercepting electrically some of the radio waves

at o plurali L},r OF mdependent points which are

the . Wave a,ntﬂn.u_a, aﬁd beyond its terminals.
9. The meth od of improving the receptive prop-

irectly impinge and are transmitted thereby to

5, receiving apparatus, which COﬂSlStS in inter-

cepting  the . vertical component of said radio
Waves ahng the line of the wave. antenna at a
plurality of points. . equally spaced from each
other, and dlSul’*J&tlllﬁ' the energy of the Vertlcal

| cammonent so intercepted, whereby the norlzontal-_

1(3161'11315"

component of said radio waves Wlll be €
t1 ansmitted by smd wave: cuntenna |

10, Tha., ‘method of- improving the electrlcalr |
“chamcwnstms of & wme antenna Wthh consists
in akhsor] mrag in the neigﬂborheod of bhe wave an~

tenna and along its length the vert*cal component
of received energy having uhﬁ same- frequency as

that 1mpressed upon the wave antenna so that

30

_equally spaced from each other along the line of .

3_5' |
40
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the horizontal ccmponent of the energy Wlll alone_ |

be reeewed by the wave antenna. -
11, The method of improving the electrlcal
chm acteristics of 8 wave. antenna which consists

ingbsorbing at mutually indep endent points along
the le.ngth of wave. antenna the vertical com-

ponent of received energy having the same fre-
quency as 18 111‘fpreased on the wave antenna so
that the wave antenna will receive the horizontal
gomuponent of the energy to the exclusmn of the

Ve:r:ucal comnonent of that energy.
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60

12, The comblnatl@n of a wave amenna whlch'

is ter minated ateach end in 1ts characterlstlc im-
pedance, & plurality of conductovs positioned sib-

being greunded, and means for resonating each
of the conductors at the frequency of the energy

_recewed by the wave anienna.

- AUSTIN BAILEY | | |
WILLIAM T WINTRINGHAM
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stantially in alignment with the wave antenna
and along its length, the conductors extending

vertically 'in space, one end of each conductor
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