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This invention relates to antenna and more

partlcula,rly fo antenns adapted for use Wlth hlgh
frequency commumcatlon sy.'s‘te‘lhs N

"Oné ‘object-of this 1nvent10n is"to -produce a
hvghly dxrectwe beain- ‘ot radiation;’ Furthei ob-
jeets, novel" features and - advantages of “thHE in-
véntion w111 be apparent “from. the descrlptmn
contamed ‘herein. =

Fig:1 1llustrates -one embodlment of the' inven-
tion; and— N

Fig. 2 illustrates- ‘a preferled embodlment of.
the invention. °

Fig. 3-illustrates a sectmnal View taken along
line 33 of Wig. 1; and:’

Fig. 4.illustrates a sect1ona1 -view. taken along
line-&—4of-Fig. 1.:

Rectangular wave gulde 5 has ‘a plurahty of
apettires 8:préferably in one narrow wall 6 there-
of, these apertures being spaced apart a dis-
tance ¢ which- is substantially- equal to a wave-
length. in.the guide, and is ferminated.by. an. ad-
justable plunger 7.
comprising two conductive parallel plane plates
18 and 10’, ‘extends generally normal to the wall
8 of wave guide 5 in which- the apertures 8;.are

proyided. -

Wave. guide. 9 restricts the radiation from aper-
tures 8 to the.space_ betwe n its plates {0 and 10°,
that is, generally speaking; to a plane normal to

wall: 6: and-parallel;bo. the;axis, of . wave. guide.5. 30
T g lonvltudlnal central line along, bEGEd Wa.ll 167

Wave guide 9 is terminated by a movab;le plunger.
11 along the side opposed to apertures 8. As will
be apparent from the explanation to follow, the
other two sides 12 and 13 of wave guide 9 may be
closed or not, as desired.

One plate 10 of wave guide 9 has a plurality of
apertures (4 therein spaced apart a distance b
corresponding to the wavelength in wave guide 9,
which may be the same as the free space wave-
length at the frequency contemplated..

If energy is directed into wave guide 5 in the
direction of plunger 1, part of the energy will leak
or escape through apertures 8. Plunger T may be
faced with energy-absorbent material, or have a
reflecting surface, and is adjusted to reduce the
standing wave ratio to a minimum in wave guide
5. As shown in Fig. 3, plunger T moves within
wave guide 5 in the direction of the arrow. To
make a desired adjustment, set screw 30 is moved,
in the direction of the arrow, within slotted por-
tion 31 of wave guide 5. It is preferred that dis-
tance ¢ approach the free space wave length, and
in any event since energy escaping from aper-
tures 8 is in phase, the major portion of the energy
will be directed normally to the wall 6 contain-

Parallel pla,te wavegmde 9.
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ing apertures 8:- Thus, it ‘will -he seen that'it-is
not necessary ‘to have side walls 12 and 13 towave’
] although these may be mcluded to fini~

ined 1 51de lo‘bes

Theiefore,” Apertiirés™ IT may~be ‘spaced” from
apertures 18 by a distance a’ substantially a half
wave length in the wave guide 15 at the frequency
involved, and by staggering apertures {7 and {8
on opposite sides of the longitudinal median line
of broad wall {5, radiation from all the apertures
will be in phase. A parallel plate wave guide 19
having plates 20 and 20’ may be extended gen-
erally normal to broad wall {6 in a manner sim-
ilar to that in which parallel plate wave guide 9
extends normally to narrow wall 6 of wave guide 5
in Fig. 1. In one plate 20 of wave guide 19 of
Fig. 2 are an array of apertures 21 and 22 aligned
with apertures {7 and (8 respectively, and also
spaced apart a distance ¢’ in the direction par-
allel to broad wall 16. In the direction normal to
broad wall 16 they may be spaced apart a dis-
tance b’ substantially equal to one wave length
in free space. Thus a narrow directed pencil
beam will extend normally to plate 20 containing
apertures 2f and 22.

A further improvement may be obtained by
reducing the distance b’ (or b) to a value less
than the free space wavelength, even though
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slghtly less, which will result in materially re-
ducing side lobes. The radiation then will not
be normal to plate 20, but will still be a pencil,
or directed beam, with side lobes reduced. Al-
though not shown in Fig. 2, adjustable plungers
may be used in a manner similar to that in which
they are employed in the device shown in Fig. 1
in order to reduce standing waves within wave
guides 15 and 19.

As is well known in the art, antennas having
directive effects in radiation conversely have
like directive effects in reception and similar
structures may be used for radiation or reception
of electromagnetic energy.

Many variations will be apparent to those
skilled in the art, and therefore it is not desired
to restrict the scope of the invention to the pre-
cise embodiment herein disclosed.

‘What is claimed is:

1. In combination, a rectangular wave guide
having apertures along one wall thereof spaced
at equal intervals of substantially one wave-
length in the guide at the operating frequency,
and a parallel plate wave guide whose plates ex-
tend substantially normal from said one wall, one
of said plates having openings therein in align-
ment in a direction normal to said one wall with
the apertures in said one wall and spaced apart
substantially one free-space wavelength at the
operating frequency in the direction normal te
said one wall, whereby a pencil beam of electro~
magnetic energy may be radiated into space from
said parallel plate wave guide in a direction nor-
mal to the said one plate.

2. The combination of claim 1, including an
adjustable plunger termination in said rectangu-
lar wave guide and an adjustable plunger termi-
nation in said parallel plate wave guide.

3. In combination a rectangular wave guide
having apertures equally spaced along one wall
thereof, and o parallel plate wave guide having
plates which extend substantially normal from
said one wall, one of said plates having open-
ings in alignment in a direction normal to said
wall with said apertures, said openings being also
aligned in a direction parallel to said wall, and
spaced apart equally in a direction normal to
said wall, whereby a pencil beam of electromag-
netic energy may be radiated into space from
said openings,

4, The combination of claim 3 including an
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adjustable plunger termination in said rectangu-
lar wave guide and an adjustable plunger ter-
mination in said parallel plate wave guide.

5. A directive antenna comprising a first rec-
tangular wave guide having apertures along one
wall thereof spaced at equal intervals of substan~
tially one half wave length in the guide at the
operating frequency, said apertures being stag-
gered on opposite sides of the longitudinal median
line of said wall, and a parallel plate wave guide
whose plates extend substantially normal from
said one wall, one of said plates having openings
therein in alignment in a direction normal to
said one wall with the apertures in said one wall
and spaced apart in the direction parallel to said
one wall at intervals equal to those of the aper-
tures in said one wall, said plate openings being
spaced apart in the direction normal to said one
wall at equal intervals of substantially one wave
length in free space at the operating frequency.

. 6:°A directive antenna comprising a first rec-
tangular wave guide, one of the walls thereof
having a plurality of equally spaced apertures
formed therein, said apertures being staggered
on opposite sides of the longitudinal median line
of said wall, and a second wave guide including
two parallel plates normal to said apertured wall
and enclosing said -apertures, one of said enclos~
ing plates having apertures therein in alighment
in a direction normal to said one wall with the
apertures in said one wall and spaced apart in
the direction parallel to said one wall at inter-
vals equal to those of the apertures in said one
wall, said plate apertures being spaced apart at
predetermined intervals in the. direction normal
to said one wall.

LAN JEN CHU.
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