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1 
My‘ present invention relates in general to'wave' 

guide means for interchanging electricv wavesbe 
tween radio apparatus and free space, and in par 
ticular to an open ended‘ wave guide having radi 
ation that‘ is substantially uniformly‘ distributed 
over ‘the region before the opening. 

It is well known that an open ended wave 
guide will function as anantenna having'a‘broa'de 
1y‘ directional beam pattern at the open end. For 
example, a rectangular Wave guide may have a 
beam pattern that is‘ approximately 120°‘ wide, 
extending 60° each side of the projection of the 
guide. axis. VWhen it is desired. to feed certain‘ 
types of reflectors with an open ended wave guide 
radiator, as for example, a. pill box type or other 
cylindrical parabolic re?ector, with the open end 
ed. wave guide located at. the principle focus 
thereof, a beam of 180° width is desirable. A 
simple open ended wave guide will not produce 
such a beam and is therefore not suitable as a 
feed forsuch reflectors. 

It is accordinglyan object of‘ my invention to 
provide an open ended‘ wave guide type antenna 
which will produce a beam having a width of 
substantially 180°. 

It isanother object of my invention to provide 
such an antenna that will be simple to construct 
and will not cause undesired’ re?ections or modes 
of oscillation. 

It is a further object of my invention to pro 
videv means for broadening the beam of an open 
ended wave guide antenna which means may be 
used on wave guides of all sizes without inter 
iering with the normal operation of such wave 
guides. 
My present invention accomplishes the above 

and other objects by providing at the open end 
of a Wave guide one or more pairs of oppositely 
located projections on the walls of the wave guide 
about the open end, these projections extending 
substantially longitudinally with respect to the 
wave guide and forming extensions of selected 
portions of the walls thereof. The manner in 
which my invention accomplishes these and other 
objects and features of my invention will become 
apparent upon a careful consideration of the 
following detailed description when taken together 
with the accompanying drawing, the ?gures of 
which illustrate typical embodiments of the in 
vention. 

Fig. 1 is a perspective View of an embodiment 
of my invention; 

Fig. 2 is a top view of the apparatus of Fig. 1; 
Fig. 3 is a top view of a second embodiment 

of my invention; 
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Fig. 4 is a“ cross‘ s‘ec‘don along the line'IV-eW' 
of Fig. 3; 

Fig. dis a top viewnof- still' another embodiment 
of my invention ;~ and 

Fig. 6 is a cross section along the line V-L-VI» 
of Fig. 5. 
Although‘myZ invention may be usedi with: any‘ 

type of wave guide,.l'; preferhereina to: illustrate? 
the principles thereof as embodied in rectangular 
wave guides. Accordingly inFig. 1,.airectangular 
waveguide i: having- anopen endi, narrow walls: 
3,. and wide" walls 5 has twov projections diposie 
tionea one. on each narrow- wall. 3:. The.’ projec 
tions 4 are each.‘ narrower than. the wall: 3 on 
which respectively located, the width not each. 
of said projections being substantially one-half; 
or slightly less than one-half the. width of‘ a. 
Walla. ' Each projection. 4 preferably extends out- 
wardly longitudinally with- respect to- the wave 
guide Iv a distance approximately equalv to one‘ 
half the free space wave length of the energy‘ 
carried by said wave guide I‘. The projection 4‘ 
may be solderedv to the wall 3' or may be formed‘ 
integral with the Wave guide I by milling or 
sawing away portions of'the wide walls‘ 5‘ near the 
open end 2' thereof. 
The embodiment of my invention illustrated in 

Figs. 3' and" i is similar to-the apparatus of Figs. IV 
and ‘2, having on the narrow walls 3 of thereo 
tangular wave guide I an oppositely locatedpair 
of- projections 65 similar to the projections- 4' in‘ 

In. addition. however, a second pair- of" Fig. l. 
projections ‘i‘ are similarly oppositely positioned 
on the wide walls 5 of the rectangular wave guide 
I. The ?rst pair of projections 6 preferably ex 
tend outwardly from the opening 2 a slightly 
greater distance than the second pair of projec 
tions 1. The respective widths of the projections 
6 and ‘I may be determined experimentally to pro 
vide the desired beam pattern. In all cases a 
projection is substantially narrower than the wall 
on which it is mounted, similarly to the projec 
tions 4 in Fig. 1. Each projection may be sol 
dered to the wall of which it forms a partial 
extension or may be simply an extension of the 
material of that wall. 
Another embodiment of my invention illus 

trated in Figs. 5 and 6 is similar to the embodi 
ment of Figs. 3 and 4 except that the corners of 
the rectangular wave guide I are out diagonally 
rather than rectangularly as in the previous em 
bodiment. This provides pairs of projections 8 
and 9, having slanted rather than rectangular 
edges l0. } 

Returning now to Figs. 1 and 2 and particularly 
5;, to Fig. 2, the apparatus of my invention therein 



3 
illustrated operates to produce a beam having 
a width of substantially 160° in a plane parallel 
to a wide wall 5 of the wave guide I, extending 
substantially 80° on each side of an imaginary 
projection of the longitudinal axis of said wave 
guide._ The width of this beam is measured at 
the ten decibel drop point from the peak intensity 
of the beam. Radiation appears to be centered 
at a point P which is in the neighborhood of one 
sixteenth of a wave length in front of the open-7 
ing 2. This beam extends thus substantially uni 
formly about the region in front of the opening 
2 and is suitable for feeding cylindrical. para 
bolic reflectors of various types, as for example, 
of the pill box type. The embodiments of my 
invention illustrated in Figs. 3 and 6 inclusive 
operate to produce a beam similar to that pro 
duced by the apparatus of Figs. 1 and 2. The 
additional pair of projections on the wide walls 
5 of the wave guide 1 have in?uence upon the 
width of the beam pattern in the plane parallel 
to the narrow walls 3. 
The embodiments of my invention herein il 

lustrated are to be regarded as illustrative only 
and not the only manner in which my invention 
may be practiced. I prefer that my invention be 
limited only as necessitated by the prior art and 
the spirit of the appended claims. 

Iclaim: ‘ 
- 1. Apparatus for the interchange of electric 
waves between radio equipment and free space 
comprising, an open ended rectangular wave 
guide and ?rst and second pairs of oppositely 
located substantially longitudinally outwardly 
extending projections mounted on the narrow 
and wide walls respectively of said wave guide 
about the open end thereof, each of said projec 
tions substantially forming an extension of one 
of said walls having substantially the same thick 
ness but lesser width than said wall, the projec 
tions of said ?rst pair extending outwardly a 
greater distance than the projections of said sec 
ond pair. , 

2. Apparatus for the interchange of electric 
waves between radio equipment and free space 
comprising, an open ended rectangular wave 
guide and a pair of substantially longitudinally 
outwardly extending conductive projections 
mounted oppositely on the narrow walls of said 
wave guide about the open end thereof substan 
tially to form extensions of said walls, said pro 
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4 
jections being of substantially the same thick 
ness but of lesser width than said walls. 

3. Wave guide radiating apparatus comprising, 
an open ended rectangular wave guide present 
ing two narrow and two broad walls having an 
inner conductive surface and ?rst and second 
pairs of projections oppositely disposed on the 
narrow and broad walls,wrespectively, of said Wave 
guide about the open end thereof, each of said 
projections de?ning a conductive partial con 
tinuation of said inner conductive surface, each 
of said conductive surface continuations extend 
ing outwardly of said open end substantially in 
the direction of the longitudinal axis of said wave 
guide, said projections at said narrow walls ex 
tending outwardly a greater distance than the 
projections at said broad walls. 

4. Apparatus as de?ned in claim 3 wherein said 
conductive surface continuations are rectangular. 

5. Wave guide apparatus comprising, a rec 
tangular wave guide having an end apertured in 
a plane transverse to its longitudinal axis, ?rst 
and second pairs of projections mounted oppo 
sitely at said apertured end on the narrow and 
broad walls respectively of said wave guide, each 
of said projections extending outwardly from 
said apertured end substantially in the direction 
of the longitudinal axis of said wave guide, each 
of said projections having uniform trapezoidal 
transverse cross sections throughout its, longi 
tudinal length, each ‘of said projections having a 
width that is substantially less than'the width of 
the wallfrom which it projects. 

'WILLIAM SICHAK. 
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