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To all whom it may concern :

Be it known that I, WarTer HAENEMANN,
engineer, a subject of the German Emperor,
residing at and whose post-office address is
214 Holtenauerstrasse, Kiel, Germany, have
invented certain new and useful Improve-
ments in Antenna Structures on Aeroplanes
for Wireless Signaling; and I do heregy de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

The present invention relates to. antenna
structures for aeroplanes for transmitting
or receiving wireless signals, and particu-
larly to an arrangement for this purpose
capable of association with the usual form
of monoplane or biplane in such manner as
not to interfere with the ordinary construc-

‘tion or operation of the aeroplane and yet

to form an effective apparatus for sending
or receiving wireless signals while the aero-
plane is in flight or on the ground.

‘Since the advent of the flying machine,

‘attempts have been made to_develop equip-

ments for transmitting and receiving in-
formation while the machine is in flight,
and for considerable distances of transmis-

'sion wireless signaling appears to be well

adapted for the purpose. However,in wire-
less apparatus it is necessary to provide an
antenna structure comprising two elements
insulated from each other. In wireless sta-
tions on land or water, the earth or water is
used as one element while aerial wires, ex-
tending as high as practicable, form the
other element. The difficulty arises in ap-
plication to flying machines that land or
water is not close enough when the machine
is in flight to serve as one of the elements, so
that both of the antenna elements must be
carried on the machine. For this reason it
has heretofore been proposed to use the elec-
trical conducting parts of the flying ma-
chine structure as one element and a de-
pending conductor wire insulated from the
structure as the other element. However,
the depending wire interferes with the
launching and landing of the aeroplane and
renders the equipment ineffective on the
ground. Turthermore, the changeable in-
clination of .the depending wire when the
machine is in flight alters the electrical
characteristics of the antenna structure and
thereby interferes with the range and with
the tuning of the apparatus. Also, it has

been proposed to insulate the two planes ox
a biplane from each other, and to use the
two surfaces as the two antenna elements,
but such an arrangement materially inter-

feres with the rigidity of the aeroplane

structure and does not give an extended
range of transmission owing to the fact that
the planes are too close together.

I have found that there are several essen-
tial requirements to be met in applying
wireless transmitting or receiving equip-
ments to aeroplanes. - The antenna struc-
ture should be arranged so as to effect a sub-
stantially uniform radiation of the electric
waves on all sides and parallel to the earth
and to have a considerable range, while the
electrical characteristics should remain sub-
stantially constant under all conditions of
flight. Furthermore, the equipment should
be capable of transmitting or receiving sig-
nals when the aeroplane is also on the
ground, and the service should not be in-
terrupted during the period of launching or
landing. Also, the accepted forms of con-
struction and the modes of operation, in-
cluding the stability of the aeroplanes,
should not be materially influenced by the
installation of the wireless equipment.
of these requirements for an aeroplane are
nicely met in accordance with my invention
by consolidating one element of the antenna
structure with the aeroplane structure,
either by utilizing the conducting parts
thereof or by mounting wires on the struc-
ture; and in forming the second element by
the use of an insulating mast and conduc-
tors arranged between the top of the mast
and the extremities of the aeroplane struc-
ture. In carrying out the invention, how-
ever, several difficulties are . encountered.

i

Not ‘only should the elevated antenna ele-

ment be electrically insulated, but no con-

ducting parts should be located in its im-
mediate vicinity, and consequently the mast
for supporting the elevated conductor struc-
ture should not be braced by wires. Fur-
thermore, the wires forming the elevated
antenna elements, which preferably extends
from the top of the mast toward the ex-
tremities of the aeroplane structure, should
not be used as mechanical braces for the
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mast, because the ends of the supporting

planes have considerable relative movement-

to accommodate the effects of air pressure
and of inertia when the speed of the aero-
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plane is suddenly altered, especially in land-
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ing. Wire ropes capable of withstanding
the suddenly developed stresses incident to
these causes are altogether too heavy in con-
nection with usual forms of aeroplanes.
These difficulties are overcome by my inven-
tion in accordance with which a metal tube
is fastened to the aeroplane structure above
substantially the center of gravity thereof,
and in this tube is set a light and stiff mast,
while the elevated conductors comprise
stretched wires extending from the extremi-
ties of the wings and the tail to the top of
the mast, the effective portions of these
wires being insulated from the aeroplane

structure by elastic rubber strands inter--

posed in the wires. The upper end of the

~ tube projects slightly above the aeroplane

structure and is braced against lateral move-

- ‘ments.
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The mast is preferably made of a suitable
bamboo rod of such stiffness as to take u
the bending strains resulting from wins
pressure and from inertia upon change of
velocity, and it extends substantially in a
vertical direction or in a somewhat rear-
wardly inclined direction.. I have discov-
ered by experiment that a mast of more than
SIX meters or thereabout may render the
aeroplane unstable and unsafe, but that a
mast of the kind herein shown of a height
within this limit is sufficient to give the de-
sired range of transmission to the wireless
equipment. In this way the flexibility of

_ the mast and the extension of the rubber
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" steel tube a

strands are sufficient to permit relative move-
nient between the mast and the different por-
tians of the aeroplane structure, so that the

“stapility and the operation of the aeroplane

is not materially interfered with.

In the accompanying drawing, illustrating
this preferred embodiment of my invention,
I show in perspective view a biplane of ordi-
na? form having the supportin planes 1
and 2, the landing gear 3 and the %rame 4.

- The steel tube 5 is rigidly mounted in the
frame substantially in the vertical line of
the center of gravity of the aeroplane strue-
ture, which in the case shown is Eetween the
aviators and the engine. The tube 5 ex-
tends sfightly above the upper supporting
frame 2, and it is bvaced atits upper end by
the steel tubes 6 which extend from rigid
parts of the aeroplane structure. With the
gable afrangement of the wires 8 shown in
the drawing, it is permissible to extend the
s ove the upper supporting plane,
Inasmuch as the separation between the tube
and the wires 8 is considerable at this place.
The bamboo mast 7 extends in a substan.
tially vertical direction from within the tube
5, and the stretched wires 8 extend from the
ends of the supporting plane 2 and the end

“of 'the tail to the top of the mast. The elas-
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tic rubber strands 9 are interposed in each
of the wires 8 to insulate their upper por-

1,116,059

tions from the aeroplane structure. The
frame of the aeroplane is made up of con-
ducting elements’and ¥ used as one element
of the antenna structure.

The wireless transmitting and receiving
mechanism .of suitable type is mounted in
the aeroplame and is connected onwope side
with the aeroplane structure and on the
other side with the elevated element of the
antenna structure by means of the conductor
10 which passes through ‘the upper support-
ing plane 2 through an'insulating tube, as

“shown.

Having thus described my invention, what
I claim is: ' -
1. 'Fhe combination with ah aeroplane, of

an antenna strueture for transmitting or re-.

celving wireless signals, comprising one
electrically conducting element consolidated
with the aeroplane structure, and a second
element comprising a mast of insulating ma-
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terial extending above the aeroplane strue-

ture from a point substantially above the

center. of gravity thereof, and conducting

wires insulated frem the aeroplane structure
and arranged between the extremities there-
of and the top of the mast; substantially as
described. :

2. The combination with an aeroplane, of
an antenna structure for transmitting or re-
ceiving wireless signals, comprising one
electrically conducting element conselidated
with the aeroplane structure, and. a second
element comprising a mast of insulating ma-
terial extending above the aeroplane struc-
ture from a point substantially above the
center of gravity thereof, and' conducting
wires insulated from the aeroplane structure
and arranged between the extremities there-
of and the top of the mast, said mast bei
braced from the aeroplane structure in suiﬁ

manner as to be self-supporting against the |

stresses occurring during normal flight of
the aeroplane; substantially as described.

3. The combination with an aeroplane, of
an antenna structure for transmitting or re-
ceiving wireless signals, comprising one
electrically conducting element consolidated

‘with the aeroplane structure, and a second

element comprising a laterally braced tube
rigidly fastened to the aeroplane stiucture
substantially above the center of gravity
thereof, an insulating mast extending up-
wardly from within the tube, and conduct-
Ing wires insulated from the aeroplane struc-
ture and arranged between the extremities
thereof and the top of the mast; substan-
tially as described.

4. The combination with an aeroplane, of
an antenna structure for transmitting or re-
ceiving wireless signals, comprising one elec-
trically conducting element consolidated
with the aeroplane structure, and a second

element comprising an insulating mast ex-
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a point substantially above the center of
gravity thereof, and conducting wires ex-
tending from extremities of the areoplane
structure to the top of the mast and having
elastic rubber interposed in-their lengths to
insulate the effective portions of the wires
from the aeroplane structure; substantially
ds described. _

5. The combination with an aeroplane, of

- an antenna structure for transmitting or re-

ceiving wireless signals, comprising one elec-
trically conducting element consolidated
with the aeroplane structure, and a second
element comprising g laterally braced metal
tube rigidly fastened to the aeroplane struc-

ture substantially above the center of grav-
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ity thereof and extending slightly shove the

upper level of the aeroplane structure, a
bamboo mast extending upwardly from with-

in the tube, and conducting wires extending

from extremities of thé aeroplane structure
to the top of the mast and having elastic
rubber interposed in their length to insulate
the effective portions of the wires from the
aeroplane structure; substantially as de-
scribed. :
" In testimony whereof I affix my signature,
in presence of two witnesses. = .
© WALTER HAHNEMANN..
Witnesses: : . '
Jurios Roers, -
Kart. FrmpricE PENPERL.

20

26




