
Feb. 2, 1954 A. H. SCHOOLEY 

WAWEGUIDE SWITCH 

Filed Jan. 17, 1947 

J.R. 
| | 

Y. D SS 

2,668,276 

NYaaaaaas a 

vuontov 
ALLEN H. SCHOOLEY 

22% 
& ove 

    

  

  

  

  



Patented Feb. 2, 1954 2,668,276 

UNITED STATES PATENT OFFICE 
2,668,276 

WAVEGUDE-SWITCH 
Allen.H. Schooley, Washington, D.C. 

Application January 17, 1947, Serial No. 722,609 
(C. 333-98) 

(Granted under Title 35, U.S. Code (1952), 
4. Claims. 

1 
This invention relates to electrical energy 

transfer devices and more particularly to switch 
ing devices for waveguide high frequency elec 
trical energy transfer systems. . . ." 

- In numerous high frequency electrical energy 
transmission systems waveguide devices may be 
employed for the distribution of a part of the 
energy. Where the energy distributed by the 
waveguide system must be controlled, some form 
of switching device is necessary. For high 
speed operation, such as in lobe switching an 
tenna, feed systems for radar apparatus, the 
mass of any movable parts of the switching 
device must be SO arranged as to have minimum 
undesirable effect upon the Switching action. 
Switching devices for waveguide apparatus have 
been available in the past, but in general Such 
prior systems have been of types incapable of 
producing true on-off action at fast Switching 
rates. 
Accordingly, it is an object of the present.in 

vention to provide a waveguide switching de 
vice suitable for high speed on-off Operation. 
Another object of the present invention is to 

provide a simple switching device for permitting 
or suppressing the flow of electrical energy 
through a waveguide structure. 
Another object of the present invention is to 

provide a waveguide mechanical switching de 
vice for high speed on-off operation in which 
the mass of the moving parts is held to a min 
imum. 

Other and further objects and features of the 
present invention will become apparent upon a 
careful consideration of the accompanying de 
Scription and drawings. 

Fig. 1 is a partly cut-away view of a Wave 
guide', transmission line System embodying prin 
cipies of the present invention. 

Fig. 2 is partially cut-away showing in more 
detail the switching mechanism of Fig.1. 

In accordance with the fundamental concepts 
of the present invention, a waveguide structure 
is provided which will selectively transmit or 
prevent the transmission of high frequency 
electrical energy. Basically the structure is a 
waveguide section in which a metal partition is 
placed across the waveguide at an intermediate 
point. The partition is provided with a cen 
trally disposed aperture of substantially the 
same cross-sectional shape as the Waveguide 
itself. Across the aperture is placed an imped 
ance variation device which may be adjusted by 
mechanical or manual means to change the in 
pedance characteristics of the aperture. The 
aperture and impedance variation means are 
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2 
adjusted. So... that in one position of the latter, 
the two will present a high shunt resistance 
having negligible effect upon the energy trans 
mission while in a second position of the im 
pedance variation means the aperture will pre 
Sent. Such impedance characteristics as to great 
ly impede energy transmission through the wave 
guide. 
With particular reference to Fig. 1, a section 

of Waveguide is shown. This waveguide is part 
ly cut-away at a portion thereof. to illustrate 
more fully the principles of the present inven 
tion. The waveguide sections fo and I have 
end flanges 2 and 3 which may be securely 
fitted together, if desired, to form a continuous 
transmission path. To provide selective trans 
mission of electrical energy in a manner that 
will permit essentially unhampered flow from 
Section 0 to section, and yet permit sudden 
Stoppage of the energy transmission, the orifice 
device 4 is provided for insertion between 
flanges 2, 3. Orifice device 4 is a plate of 
conductive material and may be of the same 
Composition as the waveguide itself. An aper 
ture f is in device f4 may be of a rectangular 
shape of such dimensions as to be capable of 
effectively placing a high resistance in shunt 
With the Waveguide thus having a minimum of 
objectionable effect upon the transmission of 
energy. It is therefore desirable that the orifice 
wall at the aperture. 5 be quite thin. A tapered 
thickness such as that shown may conveniently 
be employed to provide a reduction in thickness 
from that required between the flanges 2, 3. 
The impedance characteristics of the aperture 

may be altered by the placement of two rods 
6, 7 thereacross, preferably in the transverse 

plane as shown in the drawing. Rods 6, 7 are 
provided with positional adjustments so that the 
amount of protrusion of each into the aperture 
can be individually controlled. Preferably rod 

is to be moved infrequently and it is therefore 
Sufficient to supply it with a thumb Whieel fa 
and lead Screw 9. Threads on the lead screw 
9 engage a threaded inner portion of the col 

lar 20' which is affixed to member 4. Thus 
rotation of the thumb wheel will produce longi 
tudinal motion of rod 7. 
Where the rate of energy switching is rapid, 

as in a radar lobe switch antenna system, it is 
desirable to provide high speed longitudinal 
motion of rod 6. Such high speed motion may 
be provided by a motor and drive assembly 20 
Which is affixed as by brackets 2, 22 to aperture 
member 4. An extended bearing surface for 
rod 6 may be provided by collar 23. 
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For operation the spacing between rods 6, 7 
is first adjusted so that the aperture presents a 
Satisfactorily low reactance to the flow of elec 
trical energy of a specific frequency or band of 
frequencies. This adjustment is preferably made 
by means of the thumb wheel i8 and is made 
With the drive mechanism 20 inoperative and 
resting to hold rod 6 at a reference position such 
as its position of maximum travel away from 
rod . The length of travel of rod 6 as a 
result of operation of drive 20 is adjusted so that 
motion of rod 6 toward rod 7 will produce a 
sufficient detuning of the aperture so that energy 
transmission therethrough is greatly impeded. 
It is desirable that this minimum spacing between 
rods 6 and be as large as possible to per 
mit controlled transmission of considerable power 
without arcing in the aperture. This arcing in 
the aperture or between rods 6 and T may be 
the limiting factor in the amount of power that 
can be handled by a system employing this de 
vice and hence suitable peak power limitation 
precautions must be borne in mind when design 
ing a system in which it is incorporated. 
For lobe switching antenna, operation, where 

connection is to be made in an alternate man 
ner to two antennas arranged with the major 
directivity axis of one slightly divergent from 
that of the other, a branched waveguide struc 
ture may be employed with a Switch device of 
this invention placed in the branch of the wave 
guide leading to each antenna. In this instal 
lation, the rods 6 of each device would be sup 
plied with synchronized motion in opposite rela 
tive directions. - 

It is desirable that the transition between the 
on and the off conditions be as sharp as pos 
sible. To this end the drive device 20 is pref 
erably designed to provide rapid in-out motion 
of rod 6 with suitable delay periods at each end 
of the stroke. 
From the foregoing discussion it is apparent 

that considerable modification of the features of 
the present invention is possible and while the 
device here shown and the form of apparatus for 
the operation thereof constitutes a preferred emi 
bodiment of the present invention it is to be 
understood that the invention is not limited to 
this precise device and form of apparatus and 
that considerable modification may be made 
therein without exceeding the scope of the in 
vention which is defined in the appended claims. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America, for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. In a waveguide electrical energy transmis 
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sion system, a switch, comprising; an aperture 60 
member, first and second rod members extend 
ing through the aperture member and into the 

4. 
aperture itself, and means positioning said rod 
members without contact therebetween, varying 
at a Switching rate the spacing of the ends there 
of extending into the aperture. 

2. In a waveguide electrical energy transmis 
Sion System, a Switch, comprising; a plate mem 
ber placed across the waveguide at an interme 
diate point thereof, said plate member provided 
with a centrally disposed aperture of substan 
tially the same cross sectional shape as the wave 
guide, first and second rod members extending 
across the aperture and mounted in axial align 
ment, means positioning the first rod member to 
an initial spacing between the ends of the rods 
extending into the aperture permitting efficient 
energy transmission through the aperture, and 
means driving the Second rod member to alter 
this Spacing at a switching rate to interrupt effi 
cient energy transmission. 

3. An electrical energy transmission system, 
comprising; a rectangular waveguide, a plate 
member placed across said waveguide, said plate 
member containing a centrally disposed rectan 
gular aperture of Smaller dimensions than the 
waveguide, first and second rod members jour 
nalled with axial alignment in opposite side por 
tions of the plate member extending through 
the plate member, driver means for imparting 
reciprocating longitudinal motion to the first rod 
member at the switching frequency, and posi 
tioning means for the second rod member ad 
justing the average spacing between the ends 
of the rods in the aperture. 

4. A Switch device for controlling the flow of 
electrical energy, comprising; a section of wave 
guide transmission line of rectangular cross sec 
tion, a plate of conductive material placed across 
the waveguide at an intermediate point thereof, 
Said plate having in Wardly tapered walls form 
ing a centrally disposed rectangular aperture 
therein of dimensions smaller than the waveguide 
cross-section, the perimeter of the aperture be 
ing formed by the thin portion of the tapered 
Walls, first and second rod members axially 
aligned extending into the aperture and sup 
ported in position perpendicular to the wide di 
mension of the aperture, means holding the aper 
ture ends of the rod members widely separated 
for energy transmission and closer spaced for 
nontransmission of energy, and means adjusting 
the average spacing between the aperture ends 
of the rod members. 
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