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) acent none
planar, or converging or diverging Ao
ducting surfaces.

It is & further object to provide ods and
apparatus for producing a sibstan ‘single-
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receiving. This equivalence follows the reciproc- -
ity law which is an extension of the well-known .

reciprocity theorem found In electrical circuits.
Although the discussion herein refers for the .

taﬂonofthepruentdhclomrelsnottobesonn-
fted. The term radiating element, therefore, is :
ummwummtnmaﬂly

radiating, bb rather one which is capable d
radiating and, therefore, suitable for receiving, .

A

most part to transmitting antennas, the interpre- %

Other terms used herein, with relation to the .

radiation and reception of electromagnetic enat-

" gy, are {0 be similarly interpreted.

15

: Inthaembodlmentoftbelnventlonshownm

Figs. 1 to 3, an antenna structure, generally in-
dicated at 2, isremedintotheleadinxeduot ‘ ‘,

ﬁamem-eomedurcnttwmu
A radiating element 8, consisting of a tapered -.

: thickened extension of the inner conductor § of

20

a coaxial feed line 19, extends horizontally with-

in e cavity 12, constructed of sheet copper or other .5 ‘,.'?

suitable conductive material and is secured, as by
_solder, tot.hamluzedeenterportionotam-
minating element (4. Theendsofelementum
secured suitably, as by screws (not shown), to
posite ends of the cavity 12. Thlaelemen
forms a substantially non-radmtlnztcmmﬂm

for the radiating element ¢ and modifies the i~ -

put impedance characteristics of the antenna so

thatitmybedrlveneﬂcienﬂyoverthedm,,w-
frequency range by the coaxial feed line 18, . 7 -
In this example the forward edges around up :

open face of cavity (2 are secured by sold

or other suitable means, to a sheet metal co!

ing surface 1§ which extends outwardly from
parallel to the open face of the cavity. This
face I8 is substantially paralle] to, but moun“d
baok of, an imaginary vertical plane tangent to
the forward edge of the alrcraft wing. The up-

per and lower edges of the surface |§ are secured

by flanges, or other suitable means (not shown),
to the gkin of the aircraft wing 4. The surface

18 extends. laterally outwardly on either side of *,

the cdvity and then is bent forward to form two ..

"w-'"'f?

M ocurved or irregular sur- ¢5 sloping metdl surfaces I8, the edges of which are - -
mt.m m ‘ eontourodtojolnthrouzhout their length with -
o ‘m“mﬁ', . wings “&3&13@ tangultaurm :}t nt :mh

. ; with, drawings, moun rec cavity 12, w
:W L W mmwﬁgx%m;thwmglandm.‘
- Mg, 1 ig.» perspeciiva ¥ew of an aperture type - nected’ o aircraft by outw:
..::"..’:.wh‘th,mmm - extending, cemnlly V-shaped, sloping ca
mted In the leading edge of an aircraft w wall exfensions 18 o
.7y, 3.1 o plad view of the antenna structure Mnﬁrenntenmstmctureiscoveredpreferc
.shownfn ’{f" “.ablybylcumdahm;ofplastlc or other suitable

) m 8 sn elevational view of the same an- - insula material, which follows the contour of
" temne structure; ' ! “the surface; the entire antenna structure,

Pig. & shows another aperture type antenna  thus, being mounted so that the aerodynamfe
‘embodying the invention and mounted in an air- characteristies of the wing remain unchanged.
maml! mb I';, ¢0  The primary radiating element § in conjuno- -
Mg 8 18 an elevationsal view of the anténna tiont With the cavity 2 transmits radio frequensy . -
stouckure shown In Pig. 4; energy outwardly through the open side of the
Mg 6 {x » sectional view taken on line $—8 of  Cavity I2. In order to prevent undesirable see- - -
.7 TR o - ondary radiation of the electromagnetic energy
g, T a vidw on line 1—1 of Mg, 5; g5 from the adjacent curved surfaces of the wing,
,m,smmmumwnmmm' such as would be caused by direct coupling &t
.mmmmmuummmmdr- the open face of the cavity, this energy is radiated
" arat wing; into & spave defined by the surface 16 and the

) "moh;mﬁndmmtennamownm “sloping surfaces 18. Thus, the energy is propa-
Mg.8 and " ' 70 gated through a transitional region adjacent the
‘ Fig. 10 {3 & cross-sectiong] view taken on line fwe of the cavity which prevents excitation of
1840, e " . radio frequency currents on the surfaces of the .
T The  of & given antenna are the  wings snd produces, in this example, an essential-
vm‘,. interpreted, regardless of - ly single-lobe fleld pattern.
'WWMW&MMMM 78  Thus, the radiation from the antenna system is
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7
irregular surface is meant a surface which is not
substantially in a single plane, and which in con-
junction with a simple quarter wave stub an-
tenna would not, at the frequency of operation,
produce an essentially single-lobe fleld pattern.
Thus, the term irregular surface would include

It is apparent that the present invention may
be embodied in a wide number of physical forms,
ench adapted to perform best its particular func-
‘tlons under the particular conditions of use. It
is apparent furthermore that the invention is
to be limited to the production of symmetri-
patterns as it is obvious that by suitable
modifications of the flare and cavity structures

1. A forwardly-directed faired-in antenna
system for use in aircraft having metal wing
surfaces comprising an aircraft wing having an
electrically-conductive surface, the surface of the
leading edge of #id wing defining a sharply-
curved air foil, an electromagnetic aperture
type radiation strueture recessed in the leading
edge of said wing for radiating radio waves in a
generally forward direction, and forwardly-
extending outwardly-flared auxiliary conducting
surfaces interposed between said radiation struc-
ture and said sharply-curved air foil and elec-
trically connected along their forwardmost edges
to said air foll and along their rearward edges
to said radiation atructure, said conductive sur-
‘faces being positioned to form an abrupt angular
discontinuity between sajd conductive surfaces
and said air foll at the junction therebetween,
thereby to offer a high impedance at the fre-
quency of operation to the transverse flow of
electromagnetic currents therebetween, whereby
secondary radiation from the curved wing sur-
faces is minimigzed and a desirable single-lobe
.fleld pattern is produced.

- 3. A forwardly-directed faired-in santenns
system for use in aircraft having metal wing
surfaces comprising an aircraft wing having an
electrically-conductive curved air foil surface, an
electromagnetic aperture type radiation structure
receased in the leading edge of said wing for
radiating radic waves in a generally forwsrd di-

forwardly extending walls electrically connected
to said rear wall, the forward edges of said walls
defining & radiation aperture, auxiliary conduct-
ing surfaces electrically connected to and inter-
posed between said air foil and said aperture de-
fining edges of said walls, said auxiliary surfaces

being positioned to form an abrupt angular dis-

‘continuity between said auxiliary surfaces and
sald air foil at the junction therebetween, and an
excitation element positioned in said radiation
structure and back of said radiation aperture,

said radiation aperture beinz positioned a sub- .
stantial

distance back of said air foil where it
Joins said suxiliary surfaces.

3. A faired-in antenna system for use in
irregular surfaces comprising a supporting struc-
ture having an irregular, exposed, electrically-
conductive surface, an electromagnetic cavity
type radiator recessed in said structure for radi-
ating radio waves, said structure having a rear
‘wall and forwardly-extending side walls elec-
trically connected to said rear wall, and out-
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wardly-flared forwardly-extending auxiliary con-
ducting surfaces electrically connected to said
side walls and extending forwardly and outwarde
ly therefrom, the forward edges of said auxiliary
surfaces being connected to and forming an
abrupt angular discontinuity with said irregular
surface, the lines of juncture of said auxiliary
surfaces and said irregular surface being entire-
ly outside the limits of and forwardly of the
forwardmost portions of said side walls.

4. Aforwardly-directed faired-in antennasystem
for use in aircraft having metal wing surfaces
comprising an aircraft wing having an electrical-
ly-conductive surface, an electromagnetic aper-
ture type radiation structure recessed in the lead-
ing edge of said wing for radiating radio waves in
& generally forward direction, said structure hav-
ing a rear wall and forwardly extending walls
electrically connected to said rear wall, the for-
ward edges of said walls defining a radiation
aperture, and auxiliary conducting surfaces elec-
trically connected to and interposed between said
air foil and the forward edges of said aperture
defining edges of said radiation structure, said
conductive surfaces being substantially planar
and positioned to form an abrupt angular dis-
continuity between said conductive surfaces and
said air foil at the junction therebetween.

§. A faired-in antenna system for use in ar-
regular surfaces comprising a supporting struo-
ture having an irregular, exposed, electrically-
conductive surface, an open-faced box having
conductive rear and side walls and an excitation
element mounted within said box, cavity type
antennsa structure including said box being re-
cessed in said supporting structure, and at least
one substantially planar, outwardly-fiared, aux-
iiary conducting surface electrically connected
to one of said side walls and extending forward-
ly and outwardly therefrom, said auxiliary sur-
face being connected to said irregular surface
along a line of juncture positioned forwardly of
the forwardmost portion of said box.

6. An aperture type antenna system for the di-
rectional radiation and reception of electromag-
netic energy over a wide range of frequencies
comprising an irregular electrically conductive

“surface, a cavity structure recessed in said irregu-

lar surface and having an open face on its for-
ward side, a radiating element positioned within
sald cavity structure, a transmission system for
coupling electromagnetic energy to said element,
and auxillary electrically-conductive surfaces
connected to opposite sides of said cavity struo-
ture, at least one of said surfaces forming a slop-
ing wall extending outwardly and forwardly from
said cavity structure and being connected along

‘its forewardmost edge to said conductive surface

and defining therewith along the line of juncture
exposed angles on the forward side substantially
greater than 180 degrees and significantly less

‘than 270 degrees.

7. An aperture type antenna system for direc-

‘tional radiation and reception of electromagnetic
‘energy over a wide range of frequencies compris-

ing an electrically conductive surface, a cavity-

‘type radiation structure recessed in said surface

and including first and second forwardly-extend-
ing electrically-conductive walls, said first wall
including an outwardly-fiaring portion connect-

‘ed along its forwardmost edge to said conductive
-surface, each point along the line of juncture be-
“tween said first wall and said conductive surface

forming the vertex of an exposed angle defined
by aald conductive surface and the forward sur-
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