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1. 
This invention relates to improvements in 

antennae for the reception and transmission of 
high frequency signal energy, and is particularly 
concerned with antenna, systems for use in air 
Craft or like vehicles. It is an object of the in 
Vention to provide an antenna, offering minimum 
drag or Wind resistance and having substantially 
improved efficiency as compared with more con 
Ventional antennae of comparable dimensions. 
Although the advantages inherent in the 

mounting of an antenna, within the envelope or 
skin of aircraft are at once apparent, the prac 
tice in this field has been largely confined to ex 
ternally disposed antenna structures, owing prin 
cipally to the difficulties encountered in design 
ing an inexpensive antenna system which is suffi 
ciently compact to be fitted within the limited 
Space available in the aircraft fuselage. It is 
therefore a further object of the invention to pro 
vide an antenna system which may be housed en 
tirely Within the fuselage so as to provide a min 
imum of interruption or retardation of air flow 
Over the external surface of the aircraft, and 
elimination of Variation in operating character 
istics resulting from changing weather conditions, 
the antenna, being characterized by small size and 
high efficiency, having a field pattern of gen 
erally uniform intensity in planes normal to the 
Surface into which it is faired. 
A further object of the invention is to provide 

an antenna System including an antenna, and a 
housing therefor constituting a unitary assembly, 
capable of being mounted readily as a unit in a 
Suitable Opening in the vehicle skin. 

Further objects and features of the present in 
Vention Will be apparent from the following de 
Scription taken in i connection with the accom 
panying dra Wings, in which 

Figure 1 is a view in perspective of an antenna, 
unit constructed in accordance with the prin 
Ciples of the invention showing the unit faired 
into a substantially plane surface; 

Figure 2 is a longitudinal sectional view of the 
unit Shown in Figure 1; 

Figures 3 and 4 are diagrammatic representa 
tions of alternative circuits suitable for use in the 
practice of the invention. 

In Order to facilitate an understanding of the 
principies of the invention, reference is made 
herein to the embodiment illustrated in the draw 
ing, and Specific language is used to describe the 
Saine. It Will nevertheless be understood that no 
limitation of the scope of the invention is thereby 
intended, various further modifications and alter 
ations of the illustrated structure, falling within 
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2 
the broad principles of the invention, being con 
templated herein. 
As shown in the drawings, the invention in its 

preferred form consists essentially in an antenna, 
element 0, a housing , and a variable condenser 
2, the antenna, being grounded at one end, con 
nected to ground at its opposite end through the 
variable condenser, and being connected to a 
transmission line il 5, for instance the conven 
tional coaxial cable, at a point adjacent to but 
spaced from its grounded end, the last named 
point being so selected as to match the imped 
ance of the transmission line. Alternatively, 
series condensers may be employed at the high 
Voltage end of the antenna, the signal energy be 
ing fed to the antenna, intermediate the con 
denserS. 
The housing may be formed principally of 

metal to provide a generally rectangular pan 
shaped chamber having its outer, electrically 
open side covered with a closure sheet of Suit 
able non-conducting material, for example plastic 
material, plexiglass, or the like, the latter being 
Suitably sealed in position to exclude moisture 
from the interior of the housing. The housing 
is formed with a peripheral flange 8, and is re 
ceived within an aperture in the surface 2 or 
vehicle skin, the flange 8 overlying the skin and 
being Secured thereto in any convenient manner, 
for instance by riveting. The precise shape of 
the housing is not a critical factor. Since the 
housing is grounded to the Vehicle skin, the 
grounded end of the antenna, O may be bonded 
directly to the adjacent end Wall of the housing, 
for instance by brazing or Welding, thus forming 
a convenient method of supporting and electri 
cally connecting the antenna. At its Other end 
the antenna, is provided with a depending flange 
or leg 22 which may be bonded to the frame or 
Stator of the conden ser 2, the latter being Se 
cured by insulating means on the adjacent end 
Wall of the housing , so that the antenna, is thus 
similarly conveniently mounted and electrically 
connected through the condenser to ground at 
the high Voltage end. It Will be noted that the 
condenser is further removed from the electri 
cally open face of the housing than is the an 
tenna itSelf. This is important in in String Sta 
bility of operation, since that portion of the Sys 
tem which develops the highest voltage is fur 
ther from the vehicle surface, with the result that 
the change in frequency of the antenna. When 
the covering plate 7 is wet is minimized. 
A conventional coupling 23 for engagement 

With the outer conductor of a coaxial line 5 is 
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mounted in the end wall of the housing adja 
cent the grounded end of the antenna, the inner 
conductor 24 of the coaxial line being electrically 
connected to the antenna at a point 25 which is 
spaced from the point of bonding of the antenna. 
to the housing. A convenient method of deter 
mining the proper location of this point is to ad 
just the connection lengthwise of the antenna, 
until the best standing wave ratio is established 
On the transmission line When the line is fed by 
a signal of the frequency to Which the antenna, is 
adjusted by the condenser 2. 
The antenna, is formed of metal and may as 

Sume Various shapes. We have found by a test, 
however, that the form of antenna, illustrated in 
the drawing is most efficient, namely an elon 
gated flat strip having a width several times its 
thickness. Satisfactory results have been 
achieved, for instance, by the use of a strip of 
one-quarter inch thickness, 4 inches wide, and 8 
inches long, the internal length of the housing 
for such an antenna, being about 10 inches long. 
It Will be appreciated that such a construction is 
extremely compact and lends itself Well to 
mounting in vehicles such as airplanes in which 
available space is at a minimum. 
When compared with an externally mounted 

dipole of the same length, the antenna, just de 
Scribed developed Substantially the same Voltage 
in the reception of 75 megacycle signals, both an 
tennae being connected to a field strength meter 
having a 50 ohm non-reactive input. The faired 
antenna, gives a field pattern which is fairly uni 
form over a Wide angle when measured either in 
a plane containing the line of flight or in a 
plane normal thereto, and is particularly effec 
tive in the reception of marker beacon signals, for 
which purpose the antenna unit is faired into 
the under-surface of the plane fuselage. The 
drag offered by the unit is, of course, negligible. 

For convenience in defining the invention, the 
antenna, housing, when disposed entirely within 
the vehicle skin so that the electrically open side 
thereof is substantially flush with the skin, is de 
scribed as faired into the vehicle skin. The outer 
face of the housing may be left open, but is pref 
erably closed by a non-conducting sheet to ex 
clude moisture from the interior of the housing 
and the Several elements of the system contained 
therein. It will be appreciated that from the 
standpoint of electrical performance, the non 
Conducting closure sheet effects no function. 
The electrical system in which the antenna, is 

employed makes possible the Substantial reduc 
tion in length of the antenna, without decrease in 
efficiency, but careful adjustment of the effective 
length of the antenna, by initial setting of the 
top-loading condenser 2 is important in order 
that optimum results may be achieved. To facil 
itate this adjustment, the control shaft by means 
of which the condenser rotor is operated may be 
brought through the end wall of the housing on 
which the condenser is mounted. The connec 
tion between the live conductor of the transmis 
Sion line and the antenna, having once been so 
determined as to match the impedance of a given 
transmission line, need not be altered. It is 
therefore possible to assemble the entire antenna, 
Structure as a unit in the fuselage merely by 
cutting a Suitably dimensioned opening in the 
skin and riveting or welding the peripheral flange 
8 in position. 
As illustrated more particularly in the modified 

circuit shown in Figure 4 of the drawing, the an 
tenna element to may be fed at the high voltage 
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4. 
end, rather than adjacent the grounded end as 
shown in Figure 3. Thus We may connect the 
high voltage end of the antenna, through Series 
condensers 2 and 32, the latter being a fixed con 
denser having such capacity as to match the im 
pedance of the transmission line when the latter 
is connected between the two condensers. Other 
elements employed in this modified construction 
may be Similar to those hereinbefore described 
and may be similarly arranged, the antenna, be 
ing grounded at its opposite end by bonding to 
the housing wall. As in the form of the inven 
tion illustrated in Figure 3, the antenna, is tuned 
to the desired signal frequency by adjusting the 
Variable or top-loading condenser 2. 
Having thus described the invention, what is 

claimed as new and desired to be secured by Let 
ters Patent is: 

1. In an antenna, System for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected with the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an elongated antenna Supported in said hous 
ing, having one end thereof directly grounded 
and the other end thereof capacitively coupled 
to ground, and a signal transmission line con 
nected to Said antenna at a point adjacent to 
the grounded end but spaced therefronn to the 
extent required to match the impedance of the 
transmission line. 

2. In an antenna, system for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected with the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an elongated antenna Supported in Said hous 
ing, having one end thereof directly grounded 
and the other end thereof capacitively coupled 
to ground, and a signal transmission line con 
nected to said antenna at Such a point that the 
in pedance of the transmission line is matched. 

3. In an antenna System for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected With the vehicle skin and having a non 
conducting Side substantially flush with the skin, 
Clf an elongated antenna, supported in said hous 
ing, having one end thereof directly grounded 
and the other end thereof capacitively coupled 
to ground, Said capactive coupling being Spaced 
further than said antenna, from the non-con 
ducting side of said housing. 

4. In an antenna System for aircraft and like 
vehicles, the combination with a conducting an 
tenina, housing faired into and electrically con 
nected with the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an elongated antenna, Supported in Said hous 
ing, having one end thereof directly grounded 
and the other end thereof capacitively coupled 
to ground through Series condensers, and a Sig 
nal transmission line connected intermediate said 
cOnden SerS. 

5. In an antenna. System for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected with the vehicle skin and having a non 
conducting side Substantially flush with the skin, 
of an antenna supported in Said housing, having 
one end thereof directly grounded and the other 
end thereof capacitively coupled to ground, said 
antenna, comprising a flat metal strip having a 
width at least several times its thickness. 

6. In an antenna System for aircraft and like 
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vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected. With the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an antenna, supported in said housing, having 
one end thereof directly grounded and the other 
end thereof capacitively coupled to ground, said 
antenna Comprising a flat metal strip bonded at 
one end to Said housing and mounted at its oppo 
site end on said capacitive coupling. 

7. An antenna unit for high frequency signal 
energy, said unit comprising a conducting hous 
ing having an electrically open side, an antenna, 
in said housing Supported in parallelism with said 
open side, said antenna, being electrically con 
nected at one end to said housing, and a capaci 
tive coupling between the opposite end of said 
antenna and said housing. 

8. An antenna unit for high frequency signal 
energy, said unit comprising a conducting hous 
ing having an electrically open side, an antenna, 
in said housing supported in parallelism with said 
Open side, said antenna, being electrically con 
nected at one end to said housing, a capacitive 
coupling between the opposite end of said antenna, 
and said housing, Said coupling being disposed 
further from the open side of said housing than 
Said antenna, said antenna, being deflected at 
the said opposite end toward said coupling for 
connection therewith, whereby that portion of 
the antenna system in which the highest voltages 
are developed is more remote from the said open 
side of Said housing. 

9. In an antenna, System for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 

10 

5 

20 

25 

30 

35 

6 
nected with the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an antenna comprising an elongated, flat con 
ducting strip supported in said housing, elec 
trical connections between said housing and said 
antenna at opposite ends of the latter, and a sig 
nal transmission line connected to said antenna 
at such a point that the impedance of the trans 
mission line is matched. 

i0. In an antenna, System for aircraft and like 
vehicles, the combination with a conducting an 
tenna housing faired into and electrically con 
nected with the vehicle skin and having a non 
conducting side substantially flush with the skin, 
of an antenna, comprising an elongated, flat con 
ducting strip supported in said housing, electri 
cal connections between said housing and said 
antenna, at opposite ends of the latter, one of 
said connections comprising an impedance cou 
pling, and a signal transmission line connected 
to said antenna at such a point that the imped 
ance of the transmission line is matched. 
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