
Dec. 19, 1950 T. KAHAN ETAL 2,534,451 
DIRECTIONAL AERIAL 

Filed May 26, 1947 2 Sheets-Sheet 

INVENTORS 
THEO KAEAN 

BY AL b ERT WAchs 

  



Dec. 19, 1950 T. KAHAN ET AL 2,534,451 
DIRECTIONAL, AERIAL 

Filed May 26, 1947 2. Sheets-Sheet 2 

snian Nis 
4. 

INVENTOR . 
(HEC) k A HAM 

y A Lis ERT WAC He 
?3aily selesselé TTORNEYS 

  



Patented Dec. 19, 1950 2,534,451 

UNITED STATES PATENT OFFICE 
2,534,451 

DRECTIONAL AERIAL 

Théo Kahan and Albert Waché, Paris, France, 
assignors to Radio Industrie S. A., Paris, 
France, a society of France 
Application May 26, 1947, Serial No. 750,408 

In France May 31, 1946 
3 Claims. 

Our invention relates to Scanning directional 
aerials for very short electromagnetic Waves. 
The object of our invention is to provide an 

aerial of this type which is better adapted to 
meet the requirements of practice than those 
used for the same purpose up to the present time. 

Preferred embodiments of our invention Will 
be hereinafter described with reference to the 
accompanying drawings, given. Inerely by Way of 
example and in Which: 

Fig. 1 is a general view of the mirror included 
in an aerial according to our invention; 

Fig. 2 is a diagrammatic perspective view of a 
Wave guide and the system of slotted screen aSSO 
ciated therewith according to our invention, the 
wave guide being shown raised above the position 
it normally occupies with respect to the slotted 
Screen; 

Fig. 3 is a diagrammatic perspective view of a 
slotted Screen to be used in connection. With Our 
invention; 

Fig. 4 is a diagrammatic perspective view of a 
reciprocating slotted wave guide for use in con 
nection with our invention; 

Fig. 5 shows a modification of the device of 
Fig. 4; 

Fig. 6 is a diagrammatic Sectional View of a 
portion of a wave guide provided with Wave radi 
ating elements; 

Fig. 7 shows a modification of the device of 
Fig. 6; 

Figs. 8d, and 8b are explanatory diagrams. 
The aerial according to our invention includes 

a reflecting mirror (Fig. 1), a wave guide 2 
adapted to emit at least one electromagnetic 
wave beam, suitably located with respect to this 
mirror, and means for periodically modifying the 
Wave bean issuing from Said Wave guide toward 
said mirror So as to obtain a directional Wave 
beam of Substantially plane shape which ScanS 
a given dihedral angle of space. 
The mirror shown by Fig. 1 has its Surface 

generated by a parabola, P. Which renains always 
parallel to a given plane and is displaced. So that 
its Vertex is always located on another parabola 
P2 fixed in Space and the plane of which is at 
right angle to every paraboia, P1, parabola P2 
and the parabola, P1 that paSSes through the 
vertex thereof having coinciding axes, along 
What will be called the axis of the mirror. The 
focal length of P2 is greater than that of P1. 
A wave guide is adapted to transmit electro 

magnetic waves to be reflected by mirror . 
Therefore this Wave guide has an open lateral 
face turned towards this mirror and it is located 
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in such manner that its axis is at right angle to 
the plane of parabola, P2 and intersects the axis 
of mirror at the focus of the parabola, P1 that 
passes through the vertex of P2. This wave 
guide is supplied with high frequency electro 
magnetic waves through any suitable means not 
shown on the dra Wing. 
Ifeans are interposed between said wave guide 

and said mirror so as to control the distribution 
of the electromagnetic fiux issuing from Said 
Wave guide so as to obtain, after reflection on the 
mirror, a flat beam which Scans a desired angle 
of Space. 

Said means may be constituted by a Screen 
adapted to stop electromagnetic waves and pro 
vided With suitably disposed slots. 

in the embodiment of Figs. 2 and 3, said Screen 
is independent of the wave guide and is movable 
with respect thereto. In the modification of 
Fig. 2, the Screen is constituted by a continuous 
strip 3 of metalized rubber passing around drums 
3d, and driven with a continuous movement, for 
instance by One of Said drums. The two parallel 
portions of Said strip run on either side of Wave 
guide 2 (which, in Fig. 2 is shown above its actual 
level for the Sake of clarity but is in fact, located 
at the level of drums 3a). Thus the slots pro 
Wided in strip 3 travel along the open face of Wave 
guide 2 between said guide and mirror toward 
Which this open face is turned. The slots pro 
vided in Strip 3 are So dimensioned and spaced 
With ireSpect to one another that, the wave beams 
paSSing through said slots are reflected from the 
mirror in the form of Scainning fiat beans turn 
ing always in the same direction about an axis 
at right angles to the Wave guide, each hearin that 
reaches the end of its scanning angle being re 
placed by a new bean starting from the other 
end of Said angle, 
In the embodiment of Fig. 3, the screen is con 

Stituted by a plate 4 carried on sliding rod 5 
Operated by cans 6 (Such as regold cams) 
which impart a reciprocating sliding movement 
to Said Screen. With this arrangement, scanning 
takes place alternately in one direction and in 
the opposed one. 

In the enabodiment of Fig. 4, the screen is con 
Stituted by the face of the wave guide that is 
turned toward the mirror, this face being pro 
Wided with Suitable slots for the passage of elec 
tromagnetic wave beams. In this case a re 
ciprocating Sliding movement is imparted to 
Wave guide 2 by a can acting on a push rod 
rigid With Said guide. A spring 8 urges said guide 
in the opposed direction, 
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In the modification of Fig. 5, the movement of 
guide 2 is imparted thereto by means of cranks 
9. Thus guide 2 is given reciprocating movement 
not only in the direction of its axis, but in a di 
rection perpendicular to this axis, thus ensuring 
a scanning in a perpendicular direction. 
In the embodiments of Figs. 6 and 7, the wave 

guide is provided with dielectric elements 0 for 
radiating electromagnetic waves and Said rotat 
ing means are operated to ensure the desired 
Scanning. 
In the modification of Fig. 6, the radiating ele 

ments are fixed with respect to wave guide 2 
on one face thereof and the opposed face of Said 
guide is provided with rods slidable therein 
and subjected to the action of cams 2 cooper 
ating with suitable springs to control the depth 
of engagement of rods in the Wave guide. 
The periodical law of displacements of Said 

rods with respect to guide 2 controls the varia 
tion of distribution of the field and therefore the 
Scanning of the electromagnetic beans. 

In the modification of Fig. 7, radiating ele 
ments are pivotally mounted with respect to 
guide 2 and they are oscillable simultaneously by 
means of a rod 3. 
With any of these arrangements we oibtain a 

flat wave beam the approximate shape of which 
is shown by Figs. 8d, (projection on the plane to 
which all parabolas P1 are parallel) alind 8b (pro 
jection on a plane parallel to that of parabola. 
P2), this flat beam rotating about an axis lo 
cated in the plane of Fig. 8b So as to Scan an angle 
represented by double arrow F (Fig. 8a). 
In a general manner, While We have, in the 

above description, disclosed what we deem to be 
practical and efficient embodiments of our inven 
tion, it should be well understood that we do not 
Wish to be limited thereto as there might be 
changes made in the arrangement, disposition 
and form of the parts without departing from the 
principle of the present invention as compre 
hended within the Scope of the accompanying 
claims. 
What we claim is: 
i. In combination, a fixed wave guide of the 

hollow type, provided with a plurality of slots in 
its wall, Said slots being positioned to ensure di 
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4. 
rectional radiation of electromagnetic WaVeS and 
means for periodically displacing the whole of 
said slots in a direction parallel to Said wall 
physically relative to said wave guide. 

2. An antenna, according to claim 1 in which 
said wave guide includes a fixed portion consist 
ing of a prismatic box having three Solid walls 
forming three faces of a rectangular prism and 
open along the fourth face of Said prism, and 
a strip movable longitudinally along Said fourth 
face, said strip forming the fourth wall of the 
wave guide and being provided with longitudinal 
slots in line with one another, the means for 
periodically displacing said slots including two 
drums disposed on either side of the ends of Said 
box and about which Said Strip is Wound in an 
endless manner. 

3. An antenna, according to claim 1 in which 
said wave guide includes a fixed portion consist 
ing of a prismatic box having three Solid walls 
forming three faces of a rectangular prism and 
open along the fourth face of Said prisin, and a 
strip movable longitudinally along Said fourth 
face, said strip forming the fourth wall of the 
wave guide and being provided with longitudinal 
slots in line with one another, the means for pe 
riodically displacing Said slots consisting of 
means for periodically displacing Said Strip along 
Said open face of Said box. 
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