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4 Claims.
This invention relates to aerial and-associated

~ feeder systems and more partlcularly to feeder
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systems for aerial systems of the type comprising -
. a.plurality of vertical aerials—commonly, though-
not necessarily, constituted by, masts—which axe -

spaced apart. Aerial systems of. this type are
commonly used for directional fransmission the
individual aerial spacing being chosen at a pre-
determined relation to the wave length and the
system as & whole being energized from: a com-
mon transmitter through a feeder system.. The
invention is; however, not limited to its applica-

tion' to directional aerial systems since, as will -

be apparent later the said invention can be ap-~
plied to aerial systems which are non-dire¢tional
or nearly so. The object of the present inven-

tion-is to provide iniproved feeder system ar-
rangements for aerial systems of the general-‘

type referred to.

The aerials of a system of the type in question
are usually energized by a branched feeder sys-
tem the branches.of which are connected or

-coupled to the individual aerials at their bases.

The directional qualities of such an aerial sys-

- bem—if it has directional qualities at all—depend

inter alia on the distances (in terms of the wave
length) between the aerials of the system and
on the phase and amplitude relationships of the
currents  in the individual aerials.  Thus the
horizontal polar diagram of a system of the type
referred to and comprising two vertical aerials
separated by a distance equal to one quarter of
the working wave length and fed by currents
which are in phase and of equal amplitude, is
roughly elliptic with its miajor axis at right angles
to the line joining the two aerials. If the dis-
tance between the aerials is increased the polar

diagram is changed, becomihg, when the said-
distance has been increased to one half of the:

working wave length, a figure of eight diagram.

According to the present invention an aerial
system. of the type referred to is energized by a
branched feeder system: comprising a centrally
disposed vertical feeder which is branched out-
wards at its upper end into a plurality of hori-

zontal feeder. branches each feeding one of the .

vertical aerials at its upper end.

The- vertical feeder length of course const1-f
tutes an additional (centrally placed) vertical
aerial and since, in general, the separation be-

tween the: other aerials will not exceed one half
the working wave. length, it is preferred where

-maximum directivity is required, so o arranhge
matters that the radiation. from the vertical .

feeder is reduced as far as possible in order fo
prevent its producing a detrimental effect upon
the desired directional diagram of the aerial
system. To some extent the amiount of directiv-
ity can be controlled either by adjusting the

(Cl 250~-33) -
total electrical Iength of: conductor in the horl—'

zontal feeder branches -(as distinet from their
overall lengths) or by loading the main vertical
aerials or masts so. as to vary the form:of cur«
rent - distribution therein to that in the cent"ally
placed vertical feeder length.

-~ Alternatively to  the: reduction .of radlatlon

from the centrally placed vertical feeder length’

its vertical polar diagram may be made such. ' -
‘10

that in conjunction with the vertical polar dia-
gram due to the main aerials, there is provided

" a-resultant vertical polar-diagram having a re-

duced. proportion of high angle rays (as com- =
pared to the result which would be obtained due ::.:

to the vertical diagram of the main aerial sys-
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tem alone) and. therefore of improved anti-fading -

ing properties. This is of particular advantage
because it means that for a given allowable pro-

“portion of high angle rays, lower main-serials

or masts can be used than would be possible were
the central vertical feeder length not présent.:

- Another, and.very important advantage of the’
present invention arises from the fact that the

20

phasing. and: tuning ‘of the main aerials can be

controlled by suitably disposing either:
cally or otherwise, the horizontal feeder branches
and . emploving only a single tuning - circuit at

" the base of the central vertical feeder length.
This results 'in a greater simplification of the
‘otherwise difficult -process of ensuring correct
. phasing ‘and tunmg of : the main. aerials in the

© gystem.. .

© - The 1nvent10n is 1llustrated in and further ex~

plained in- connection with the accompanying .

drawing ‘in. which Figure 1 shows one embodi-

ment of the invention while Figures 2,3, 4,5 and-
6 illustrate modifications thereof. In Figure 1.
there are employed two-main vertical aerials f, 2,
in the form of masts ihsulated from earth: ’I'hese‘ B

aerials are fed by means of a feeder system com-
prising a vertical feeder length 3 placed’ mid-way

same height; this feeder length being terminated

through a suitable input transformer represented

by the coil 4. at its lower end. The upper end
of this feeder length. is connected to and sup-
ported- from the midpoint of -an ordinary three

“wire triatic: 5 suspended between the masts and
‘provided -with- cross wires as shown. The two

halves 5a, 5b of the triatic constitute the two hor-
izontal branches of thé feeder system. :
With this arrangement: owing to the proxim:-

ity of the central vertical feeder length to the

two main aerials. there will be a coupling effect
tending to oppose the formation of current in

the said feeder length.: This effect on the feeder -

length will be, by virtue of the position of the
latter, appreciably greater than the ‘effect ‘of the

corresponding coupling of the said feeder length

symmetri-
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between the two masts and of substantially the .
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and either main gerial upon the ‘other -.main
aerial. -Again the cross sections of the main
aerials—especially if they be masts—and of the
triatic arrangement will. be ‘normally consider-
ably greater than the cross section of the vertical
feeder length, which is made purpocsely small, and
accordingly the wave impedance. of the vertical
feeder length will be high (e. g., of the order

of 550 ohms) while the wave impedance.of edch .

horizontal feeder branch and main aerial will’ be
low (e. g., 200 to 300 chms in the case of main
aerials in the form of masts or towers). Hence

-for a given potential at the common junciion of

the two horizontal feeder branches and the ver-
tical feeder length there will be ‘appreciably less

- current in the said length than in either of the
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“wave length) and: spaced abart by A/2; or;
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horizontal branches and main aerials.

Radiation from the horizontally disposed feeder
branches is almost completely cancelled by rea-
son of their symmetrical disposition.

There is a wide range of dimensions which can

be adopted “for a construction as. shown in Fig-
ure 1 and Figures 2, 3, 4, and 5 show, in purely

- diagrammatic manner, various examples of di-

mensions which can be adopted.  For example,
as shown in Figure 2, the two main serials or
masts could be-32/8 high. (A being the \vorkmv
as
shown in Figure 3, they c¢ould be X/4 high and

spaced apart by A/2; or, as shown in Figure 4,

they could be 37\/16 high and spaced apart by A/4;

-or, as shown in Figure 5, they -could be'r/4 high

and spaced apart by A/4. “In order to achieve
the desired space phase relationship between cen-
tral feeder and main aerials, these latter may be
earthed at-their respective bases either directly
or through reactances. “This is illustrated in Fig-
ure 3 ‘whers condensers § are shown, oné being
at the base of the member 3. The desired space
bhase relationship between - central. feeder and

: main gerials ‘may also be achieved by suitably
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forming the horizontal feeder branches, for ex-

-ample, by constituting them by wires folded back.
“"This is illustratesd in PFigure 5

upon themselves.
whereina system comprising two aerials each >\/4

. high and ‘spaced. apart by A/4 the upper end of

5_0
;
.
v 65
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the central vertical feeder length is connected
to the middle of a horizontal wire 5c a litkie less
than 274 long .and in the line of separatmn of
the two main aerials the end of said wire niearer

© one main aerial being connected back to the

other and-the end of said wire nearer sa1d other
main aerial being connected hack to said one
main aerial.

The invention is not limited to systems em-

- Ploying only two main zerials for systems -em-~

ploymg more than two main aerials can bz fed
via a feeder system comprising ‘a centrally dis-

bosed: vertical feeder length whieh branches out.

at the top via horizontal feeder branches to the
tops of the main aerisls. For example, as shown
in'Figure 6, which represents a practically non-
directional system, there could be three similar
main gerials 1a, 4b, {c symmetrically arranged

around a verfical feeder-length 3 'at the cenire,
.. the top of said length being ‘connected to the

tops: of the main nerials through horizontal ra-
dially arranged branches 5d, 5e; 57.

tem, .with, hewever, an improved: vertical polar

- diagram,

In Figures 2, 3, 4 and 5 the current distribu-
tions .are represented conventmnally in broken
line curves.

Such a
system . would constitute an omnidirectional sys-

2, 195 232

Having now particularly described and ascer-
tained the nature of our said invention and in
what manner the same is to be performed we

. declare that what we claim is:

1. .An aerial system comprising a plurality of

“vertical:aerials each having a length less than

half the length of the operating wave and means
for copheasally energizing said aerials, said aerials
being spaced apart a distance not exceeding a
half the lengfh’' of -the -operating wave whereby
high angle radiation is reduced, said means com-
prising a vertical feeder which is branched out-

wards at its upper-end into-a plurality of hori-

zontal feeder branches each feeding one of sald
vertical aerials at its upper end, said feeder being
centrally disposed and:so. proportioned. with re-
spect -to said aerials that radiation from said
feeder produces no disturbing effect on the radi-
ation patbern’ of said system. :

2. An aerial system ‘comprising & plurality of
vertical ‘aerials having & length less than a
quarter of the length of the operating wave
and means for cophasally energizing said aerials,
sald aerials being spaced apart a distance .equal
to a quarter of the length of the operating wave

whereby high dngle radiation is reduced, said °

means comprising  a- vertical - feeder which is
branched cutwards -at its upper end ints a plu-
rality-of hiorizontal feeder branches each feeding
one of said vertical aerials at its upper end, said
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feeder. being “centraily -disposed and so. propor- °

‘tioned with respect to said aerials that radiation

from said feeder produces no disturbing effect on
the radiation pattern of said systermn. .-

3. An aerial system comprising a plurality of
vertical aerials
quarter. of the ‘length of the operating wave
and means for cophasally energizing said aerials,
said serials being spaced apart a distance equal
to a quarter of the length of the operating wave
whereby high angle radiation is reduced, said
means comprising - a  vertical feeder which is

.-branched ocutwards at its upper end into a, plu-

rality of horizontal feeder branches each feeding

.one of said vertical aerials at its upper end, said

feeder peing centrally: disposed. and so praopor-
tioned with respect to said aerials that radiation
from said feeder produces no disturbing effect on
the radiation pattern of said system, said verti-
cal aerials being grounded at their lower ends.

4. An aerial system comprising a plurality of |-

vertical: aerials having a- length equal to a
quarter of the length of the. operating wave

-and means for cophasally energizing said serials,

said aerials being spaced apart a distance egual

to a. quarter of the length of the operating wave -

whereby high angle radiation is  reduced, said
means -comprising a vertical - feeder which is
branched outwards at its upper end into a plu-
rality of horizontal feeder branches each feeding
one of said vertical aerials at its upper end, said
feeder being centrally. disposed and so propor-
tioned with respect to said aerials that radiation
from said feeder produces no disturbing effect on
the radiation pattern of said system, "said hori-
zontal feeder branches being folded back upon

having a length less than a -
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themselves whereby ‘the current in-said vertical

feeder is in phase with the current in each of
said vertical aerials,
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