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This invention relates to aerial systems and
more particularly to short wave direction aerial
systems of what may be termed the “skeleton”
type, i. e. the type in which an aerial having
directional qualities by virtue, inter alia, of its
shape, is made up of a number of rod-like radi-
ators or aerial members which are so positioned
as to lie along or in a shape which the aerial as
a whole may be deemed to possess; for example,
what is herein termed a “skeleton” type aerial
of parabolic form would consist of a plurality
of rod-like radiators arranged to lie along a
parabola.

The principal object of the present invention
is to provide what is herein referred to as a
“skeleton” type aerial which shall be electrically
efficient and of such structure as to be mechani-
cally simple, cheap to manufacture and conven-
ient to employ.

According to this invention a skeleton type
aerial comprises a plurality of rod-like radiators
or aerial members supported solely substantially
at their middle points (where current nodes oc-
cur), the ends of the rod-like radiators being free
in space.

The invention will now be described with refer-
ence to its application to reflector type aerials
and transmitting and receiving aerial systems
embodying reflectors. Although the primary and
main application of the invention is to reflector
aerials, the said invention is not limited exclusive-
1y to such application but may be applied to di-
rectly energized aerials.

The invention is illustrated in and further ex-
plained with reference to the accompanying draw-
ing wherein Figures 1 to 4 illustrate various em-
bodiments of the present invention. Figure 5
jllustrates a cross sectional top view of the hollow
supporting tube showing the manner in which
the individual aerial rods pass through holes in
the tube. In this figure the aerial rod is partly
broken away to show its hollow interior.

Referring to Figure 1 which shows in perspec-
tive a reflector aerial structure consisting of four
parabolic reflector aerials mounted side by side
each aerial comprises a supporting tube | made,
for example, of hard copper of small diameter
and bent into the shape of a parabola having &
suitable focus for the wave length of the waves
to be transmitted or received, (e. g. approximately
one-quarter of the wave length, though this may
be inereased to a value of three-quarters of the
wave length or to a value of 1% of the wave
length without much change in the results ob-
tained). At suitable points in the length of the
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tube are arranged wooden blocks 2 which are
positioned by suitable lengths of quartz glass
tubes or rods 3 spanning the parabola and which
in conjunction with the wooden blocks assist in
preserving the shape of the tube. The wooden 5
blocks may be fixed to the tube in any convenient
way, for example, by means of brass screws, and
the glass rods or tubes conveniently fixed to the
wooden blocks by being tightly fitted and glued
in suitable depressions therein. Holes are bored
in the parabolic copper tube at intervals a suit-
able distance (e. g. one-quarter of the working
wave length) apart and the rods 4 which make
up the skeleton aerial are fitted into these holes
at the middle of their lengths, for example, by
means of screws. The rods 4 thus project on
either side of the supporting tube | at right an-
gles to the plane of the parabola so that in side
view the aerial appears as a parabola and in
front view as a rectangle. Preferably each of the
rods carries at each end thereof a small tube of
metal (not shown) which fits over the appropri-
ate rod end and may be slid along the said rod
and clamped thereto in any position by means of
a set screw. In this way the effective lengths of

~the rods 4, i. e. the length over-all of the rods
with their tubular extensions, may be adjusted
experimentally to produce the best results. A
small transmitter of known form comprising a
rod aerial at the focus of and at right angles to
the focal line of the parabola and suitable ener-
gizing means therefor may be mounted upon a
second copper tube passing through a hole bored

. through a main supporting copper tube | and in
the plane of the parabola. The exact focussing
of the transmitting aerial is secured by moving
its supporting tube backwards or forwards in the
hole in the main supporting tube and clamping it
in the correctly adjusted position by means of set
SCrews.

No transmitting arrangements are shown in
Figure 1 but a somewhat similar arrangement to
that just described is shown in front view in
Figure 2a¢ andin side view in Figure 2b. In this
arrangement however the transmitting aerials 5
alone are inside the parabolic reflectors, the asso-
ciated energized valve transmitters § being outside
the reflectors instead of, as in the above de-
scribed arrangement, inside. The aerial struc-
ture is supported as a whole (see Figure 1) by a
suitable trestle-like base or stand T or in any
other convenient manner.

The diameter of the main supporting tubes 1
should be small in comparison with the length
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2
of the aerial members 4. A ratio which has
been successfully adopted in practice is 1:35.

Preferably the supporting means for the aerial
as a whole, i. e. the trestle-like feet or whatever
other form of mechanical support is employed,
are so arranged as to permit of easy adjustment
of the direction of the reflector; i. e. means should
be provided for allowing of the rotation or
inclination of the parabolic aerial with respect
to the feet and the locking of the said parabolic
aerial in any adjusted position.

As will be seen from Figures 2¢ and 2b a plu-
rality of aerials may be arranged side by side
and energized frcm a suitable number of co-
phasially excited transmitters so that a large
area beam is emitted from the installation as a
whole. For a similar arrangement reference is
made to British Patent No. 252,272 which shows
a plurality of parabolic reflectors each having its
own transmitting aerial and suitable co-phasial
energizing means for the said aerials. Where
such an installation is employed the multi-aerial
system can ke made mechanically very strong
by mechanically connecting the wooden or equiv-
alent blocks 2 of each aerial system by quartz-
glass or like members (not shown) to the appro-
priate blocks of the neighbouring aerial systems.
Further, in such multi-aerial installation com-
ponent aerial rods may be shortened and small
disks attached thereto at the ends as shown on
some of the rods, by way of example only, these
disks being employed to give small coupling
capacities between the corresponding rods of one
aerial and those of its neighbour; i. e. in such
an aerial each rod in each aerial might be ar-
ranged in the same straight line with a corre-

sponding rod in all the other aerials (as shown

in Figures 1 and 2), therods in the same straight
line being electrically coupled to one another by
the capacities between the adjacent disks upon
the neighbouring ends of the rods. 'This type of
capacity coupling may also be adopted between
the adjacent directly energized transmitter rod
aerials associated with the various reflector ar-
rays; see for example, the disks 8 on the aerials
4 of Figures 2¢ and 2b. In this way a uniform
current distribution throughout the whole instal-
lation is obtained and proper co-phasial energiza-
ticn facilitated.

It will be seen that the parabolic aerial struc-
tures shown in the accompanying drawing secure
2 horizontally polarized wave, the vertical dia-
gram of the resultant beam depending upon the
aperture of the mouth. of the parabola while the
horizontal diagram (at right angles to the direc-
tion of polarization) will depend upon the num-
ber of transmitter aerials arranged side by side
within the reflectors. Thus by altering the num-
ber of aerials and the parabola aperture practi-
cally any desired diagrams of radiation in the
horizontal and vertical plane can be obtained.

It is possible to obtain vertical polarization
by utilizing aerial structures as shown in the
accompanying drawing on their sides, i. e. by
turning the complete aerial structure through
90°, suitable modifications of the means for sup-
porting the aerial structure being of course made.
The illustrated arrangements, which give hori-
zontal polarization are, however, preferred since
it is found in practice that with these arrange-
ments the parabolic reflectors form quite efii-
cient earth screens so that the losses are kept
quite small and unwanted reflections largely

_avoided. These factors are apt to be important

75

when the aerial structures are erected upon metal
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surfaces, e. g. upon a metal covered roof, as may
often occur in practice. Nevertheless, owing to
the fact that it #s found that the plane of polari-
zation remains unchanged during propagation,
i. e. a horizontally polarized transmitted wave is
received as a horizontally polarized wave, the
possibility of securing polarization in any desired
plane is of considerable importance since duplex
working on one wave length is thereby rendered
bossible. For such duplex working two aerial
systems constructed to emit mutually perpen-
dicularly polarized waves are utilized, each sys-
tem working on the same wave length but for
the transmission of a different message. Two
similar mutually perpendicularly arranged aerials
are employed for reception. This feature of se-
curing duplex working on one wave length by
transmitting on mutually perpendicularly polar-
ized waves may be carried into effect not only by
aerial systems as described herein but by a com-
bination of any two aerial systems each of which
is adapted to emit waves polarized in a plane at
right angles to the plane of polarization of the
other system. There are many known aerial sys-
tems adapted to emit plane polarized waves and
which can be employed for effecting duplex work-
ing in accordance with this feature of the inven-
tion.

If desired, aerial structures as illustrated in

Figures 1 and 2¢ and 2b may be modified by 3

omitting some of the reflector rods 4 in the
middle of the parabola so as to facilitate the pas-

sage of feeder rods associated with a dipole aerial.

at the focus. Such an arrangement which is

more especially advantageous for reception is ;

shown in Figure 3 in which it will be observed
that certain of the reflector rods 4 are omitted
in the neighbourhood of the feeder rods 9 from
the receiving aerial 5. 'The omission of the rods,
and incidentally of a portion of the tube { avoids
losses ‘which would otherwise result from the
contiguity of the parts | and 8. The receiver
proper (0 in Figure 3) is housed in a copper
screening box which is preferably so positioned

that the distance between the reflector parabola .

and the nearest wall of the box is approximately
one-quarter of the working wave length. This
arrangement results in a considerable degree of
compensation for the omission of certain of the
rods 4. It will, of course, be appreciated that
although in Figure 3 a gap has been left in the
tube { this gap is only intended to be an elec-
trical gap and, for reasons of mechanical strength
the two parts of the copper tube may, if desired,

be joined together by any suitable insulating :

and supporting material,
Transmission and reception can be effected to

and from a single installation; e. g. where a.

single transmitter and a single receiver are re-

quired the combined reflector installation would s

consist of two reflector units side by side. Simi-
larly, for a double transmitter and a single re-
ceiver, a minimum of three reflector units side
by side are required.

For highly efficient transmission however it is
preferred to employ an extra reflector unit on
each side of a unit at whose focus a transmitting
aerial is mounted, so that for a double transmitter
it is preferred to use four reflector units. The

accompanying Figure 2a¢ shows a double trans- -
mitter comprising four reflector units, the en-.

ergizing aerials 5 being mounted at the foci of
the two. inner reflector units.

The optimum length of the reflector rods 4
depends upon their spacing round the parabola,
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the closer they are together the longer must they
be. If their separation is below say 1/20th of a
wave length the optimum length will reach nearly
a full wave length and in such a case each set of
reflector rods which are end to end in an instal-
lation (such as that shown in Figure 1) consisting
of several reflector units side by side could be
constituted by a single rod passing through and
at right angles to the tubes i.

Tt will be noted that in this type of construc-
tion the ends of the rod like radiators of each re-
flector are not free in space since only the ends
of the long transverse rods running right across
the mulfi-reflector structure are free in space
and each of these rods in effect constitutes a plu-
rality of rod like radiators, namely as many as
there are reflectors, one rod-like radiator being
in each reflector. Nevertheless the construction
is electrically closely equivalent to the other
skeleton aerial structures herein described. The
illustrated constructions are, however, considered

- more preferable from the economic point of view.

Skeleton aerials in accordance with this in-
vention may if desired be so constructed that
steam, hot water or other heating fluid may be
circulated through them, i. e. steam or hot wa-
ter may be circulated through the members, 1, 3,
8, and 5 all of which may be made hollow for
the purpose. In this way the aerials may be ef-
ficiently employed in the open air despite the oc-
currence of snow or silver frost. Alternatively,
heating may be accomplished electrically by
means of resistance wires housed within the va-
rious tubes. Where steam heating is employed it
is preferred to provide a valve for controlling the
amount of steam to each reflector unit so that
the steam flow can be correctly adjusted to avoid
or minimize condensation.

Skeleton aerial systems in accordance with this
invention may be employed for broadcasting pur-
poses (e. g. television broadeasting on ultra-short
wave lengths) by arranging a plurality of re-
flector units facing outwards round a circle.
Such an arrangement is shown schematically in
Figure 4. In such an arrangement each reflector
unit is preferably provided with its own separate
energizing aerial and transmitter all the trans-
mitters being co-phasially excited. If, however,
the reflectors be energized in rotation and one at
s, time a rotating wireless beacon (useful for
navigating purposes) is obtained and by arrang-
ing each transmitter to send a different charac-
teristic signal (e. g. a letter or tone) a means of
securing timing or ascertaining the actual posi~
tion of each beam may be provided so that a
receiving station may be informed of its direction
relative to the station.

Tt is not necessary, of course, that the skeleton
aerials should be of parabolic form. Any other
form can be adopted, for example, a beam effect
may be obtained by employing a plurality of
skeleton aerials arranged side by side each being
of & “fish bone” like structure. In such a struc-
ture the main supporting tube referred to in the
preceding detailed description would not be of
parabolic form but would be straight, the aerial
rods projecting from the said main supporting
tube on either side thereof as above described.
Such a structure viewed from the front would
be of rectangular shape and from the side would
appear as a vertical straight line.

Having now particularly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed, I
declare that what I claim is:—

3

1. A shoit wave skeleton type aerial comprising
a plurality of parallel rod-like aerial members
disposed in different vertical planes and sup-
ported solely substantially at their middle points
by a curved metallic conductor, the ends of the
rod-like radiators being free in space.

2.-A short wave skeleton-type aerial compris- -

ing a plurality of parallel rod-like aerial members
in different. vertical planes supported solely sub-
stantially at their middle points by a metallic
curved conductor devoid of concentrated react-
ance, the ends of the rod-like aerial members
being provided with capacity members and be~
ing free in space, and a transmitting aerial
parallel to said aerial members located substan-
tially in the focus of said curved conductor.

3. A skeleton type aerial comprising a plu-
rality of rod-like aerial members supported sole~
ly substantially at their middle points by a con-
ductor bent into parabolic form, said aerial mem-

bers being at right angles to the plane of the.

parabola, the ends of said rod-like aerial members
being free in space.

4. A skeleton type aerial comprising a plu-
rality of rod-like aerial members supported sole-
ly substantially at their middle points by a con-~
ductor bent into parabolic form, said aerial mem-
bers being at right angles to the plane of the
parabola and the ends of said members being
free in space, said parabolic conductor being
spanned by a strut of insulating material whereby
said conductor is stiffened structurally in order
to maintain its desired shape.

5. A skeleton type aerial comprising a plurality
of rod-like aerial members supported substan-
tially at their middle points by & conductor bent
into parabolic form, said parabolic conductor
being a tube of relatively small diameter having
apertures in which the rod-like members are
fitted, and said rod-like members being at right
angles to the plane of the parabola.

6. A short wave skeleton type aerial compris-
ing a plurality of parallel rod-like aerial members
disposed in different vertical planes and sup-
ported solely substantially at their middle points
by a curved metallic conductor, the ends of the
rod-like members being free in space, said rod-
like members carrying discs near their ends, an
aerial member located substantially at the focus
of said curved conductor and parallel to said rod-
like members, and high frequency apparatus cou~
pled to said last aerial member.

7. In combination, a skeleton type aerial com-
prising a plurality of paraliel rod-like aerial mem-
bers disposed in different vertical planes and sup-
ported solely substantially at their middle points,
the ends of the rod-like members being free in
space, another similar skeleton aerial mounted
side by side with said first aerial and with the
correspondingly located rod-like aerial members
of both skeleton aerials substantially in the same
straight line, and a transmitter rod aerial paral-
1el to said rod-like members and located substan-
tially within the focal plane of said two skeleton
type aerials.

8. A skeleton type aerial system comprising a
plurality of parallel rod-like aerial members dis-
posed in different vertical planes, the ends of
which are free in space, said aerial members be-
ing supported by & plurality of conductors bent
into parabolic form, said aerial members being at
right angles to the plane of the parabola, the
spacing between the aerial members being small
relative to the working wave length.
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9. The combination with a skelefon type aerial
comprising a plurality of parallel rod-like gerial
members supported solely substantially at their
middle points by a conductor bent into parabolic
form, the ends of the rod-like aerial members be-
ing free in space, of high frequency apparatus,
and a radiator connected to said high frequency
apparatus, said radiator being located within the
parabola on the focal line thereof and extending
at right angles to the focal line.

10. In combination, a skeleton type aerial com-
prising a plurality of parallel rod-like aerial mem-
bers supported solely substantially at their middle
points by a conductor bent into parabolic form,
said aerial members being at right angles to the
blane of the parabola, high frequency apparatus,
an aerial connected to said high frequency appa-
ratus and locabted within the parabola and along
the focal line thereof, said last aerial extending
at right angles to the focal line, said high fre-
qQuency apparatus being located externally of the
barabola, the members of said parabolic aerial
structure being omitted near the place where gaid
high frequency apparatus connects with said
focally situated aerial.

11, A skeleton type aerial comprising a plu-
rality of parallel rod-like aerial members sup-
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ported substantially af their middle poinfs by &
conductor, another similar skeleton aerial mount-
ed side-by-side with said first aerial and with the
rod-like aerial members of one skeleton aerial
substantially in the same straight line with the
correspondingly located ones of the other aerial,
and capacity elements at the ends of said rod-like
aerial members for enabling capacity coupling
between corresponding members of said skeleton
aerials.

12. A short wave skeleton type aerial compris-
ing a plurality of parallel rod-like members ar-
ranged to lie along a parabola and Supported
solely substantially at their middle points by a
metallic conductor, the ends of said rod-like aerial
members being free in space, and an aerial mem-
ber located at the focus of said parabola, said last
member being parallel to said first members,

13. In combination, a plurality of skeleton-type
aerials each of which comprises a plurality of
rod-like radiators supported substantially at their

10:

20

middle points by a parabolic conductor, the ends .

of the rod-like radiators being free in space, said
aerigls being so located and arranged that the
curves of said parabolic conductors open out-
wardly away from a central point,. -
GASTON ADELIN MATHIEU.
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