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This invention relates to electrical apparatus 
and more particularly to radio frequency power 
dissipating loads. 
The radio frequency power dissipating load or 

the so-called “dummy antenna,' has been con 
structed in a variety of forms, depending on the 
principle of operation, On the frequency of the 
R. F. energy and on the power to be dissipated. 
In the ultra-high-frequency range a common 
type of power dissipating load is the coaxial 
transmission line or wave guide loaded with lossy 
material. Where a power dissipating load, con 
bining the properties of exceedingly high power 
dissipation over a broad band of frequencies with 
mechanically rugged construction is desired, 
previous power dissipating loads have in general 
been unsuccessful. Thus the use of a wave guide 
having a tapered wedge of lossy dielectric such 
as soapstone or some other similar material 
proved unsatisfactory because of the poor heat 
conductivity and local overheating of the dielec 
tric as Well as the mechanical fragility of the di 
electric. - 

Accordingly an object of the present invention 
is to design a radio frequency power dissipating 
load capable of dissipating large amounts of 
power. 
A further object of the present invention is to 

design. Such a load with a broad band frequency 
eSponse. 
Still another object of the present invention is 

to design such a load having a mechanically 
rugged construction. 
Other objects and advantages of the invention 

Will be apparent during the course of the foll 
lowing description. 
In essence the invention is a radio frequency 

pOWer dissipating load constructed as a section 
of rectangular wave guide with two internal lon 
gitudinal tapered steel ridges. The tapered steel 
ridges are disposed opposite one another within 
the wave guide and in contact with the orposite 
broad walls of the wave guide. The spacing be 
tween the two ridges is greatest as the input end 
of the Wave guide, the taper of the ridges being 
utilized to secure a rapid lowering of the imped 
ance With consequent increase in attenuation 
without introducing an excessive voltage standing 
wave ratio. In order to avoid local overheating 
of the ridges, the attenuation per unit length is 
made much greater at the rear end of the load 
than at the input end. This may be done by in 
Serting two tapered steel metalic plugs which 
gradually decrease the wide dimension of the 
wave guide at the rear half of the load. 
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In the accompanying drawing forming a part 
of this specification, the single figure is a broken 
away isometric view illustrating one embodiment 
of the present invention. . . ... 
In the figure, numeral O designates a section 

of rectangular wave guide having a mounting 
fitting f at its input end. The fitting serves 
to affix wave guide 0 to an R. F. power input 
Source (not shown). Two tapered steel ridges 
f2 serve to lower the impedance in wave guide 
0, allowing large currents to flow in the steel 

ridges with consequent rapid attenuation. The 
taper of ridges 2 permits a rapid lowering of im 
pedance without introducing an excessive stand 
ing Wave ratio. - . . . 

In order to avoid localized overheating of the 
ridges t2, it is necessary to make the attenuation 
per unit length much greater towards the rear 
end of the Wave guide (), In order to insure 
a mechanically rugged construction, the mini 
nunn spacing between the ridges 2 should be... of 
the Order of 0.04 inch. Additional attenuation 
at the rear of the wave guide (without further 
decreasing the spacing between the ridges. 2) may 
be obtained by inserting two tapered steel plugs 
3. The plugs 3 and ridges 2 are in contact at 
the rear end of the wave guide O. The tapered 
Steel plugs 3 gradually effect an increase in at 
tenuation by decreasing the broad dimension of 
the Wave guide. The spacing between ridges 2 
is Substantially constant in the portion of wave 
guide to which is fitted with plugs 3. 

It is apparent that there are various modifica 
tions of the invention thus far described which 
do not involve a significant departure from the 
invention. Thus only one tapered ridge 2 might 
be used, if desired. Wave guide O might be a cir 
cular or other type of wave guide. The slugs 
3 may be omitted, if desired, or if unnecessary 
to Secure the additional attenuation. While 
ridges 2 and plugs 3 have been described as 
steel, they may be constructed of a number of 
ferrous materials, and in general of any poorly 
conducting metal, if desired. Forced air or water 
cooling may be utilized to increase the power 
dissipating caracity of the load. 
The taper of ridges 2 at the input end of wave 

guide O is designed to maintain a satisfactory 
standing wave ratio for the longest wavelength of 
R. F. energy. 
The optimum criterion to use in the design of 

the tapers of ridges 2 and slugs 3 is to make the 
per cent change of impedance per unit of elec 
trical length in wave guide 0, a constant. A 
graphical Solution will in general be most fea 
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sible. Curves of guide impedance vs. ridge Spac 
ing, guide wavelength vs. ridge spacing, guide in 
pedance vs. plug spacing and guide Wavelength 
vs. plug spacing are plotted. In general it will 
be necessary to deal with the effect of ridge Spac 
ing only for a portion of the wave guide and with 
the effect of plug spacing (with constant ridge 
spacing) for the remaining portion of the Wave 
guide. 
Where a minimum standing Wave ratio and a, 

minimum length of wave guide are not overly in 
portant, the aforementioned analysis is unneces 
sary, and an exponential taper is entirely satis 
factory. 
The performance of the embodiment shown in 

the figure is indicative of the merit of the inven 
tion. A voltage standing Wave ratio of approxi 
mately 1.1 was maintained over a 40% band of 
frequencies. 

It will be apparent that there may be devi 
ations from the invention as described which still 
fall fairly within the spirit and scope of the in 
wention. 
Accordingly all such deviations are claimed 

which fall fairly within the Spirit and scope of 
the invention as identified in the hereinafter ap 
pended claim.S. 
What is claimed is: 
1. A radio frequency power dissipating load in 

cluding a rectangular Wave guide, two poorly 
conducting metallic ridges disposed longitudinal 
ly and opposite one another within Said wave 
guide, and in contact with the opposite broad 
sides of said wave guide, and two tapered poorly 
conducting metallic plugs extending longitudi 
nally within said wave guide and in contact with 
the narrow walls of Said Wave guide. 

2. A radio frequency power dissipating load 
comprising a wave guide having a couping end to 
which said power is applied, a pair of poorly con 
ducting metalic ridges disposed longitudinally 
within said wave guide, Said ridges being re 
spectively in contact. With opposite Sides of Said 
wave guide and tapering toward each other at 
their opposed faces for a portion of their leingth 
nearest said coupling end, and Wo poorly con 
ducting metallic plugs respectively disposed 
longitudinally in said Wave guide and Stiraddling 
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4. 
said ridges at portions of said ridges other than 
said tapered portions, said plugs being respec 
tively in contact with the opposite sides of Said 
wave guide and tapering toward each other at 
their opposed faces a portion of their length from 
their ends nearest said coupling end. 

3. A radio frequency power dissipating load 
comprising a rectangular Wave guide having a 
coupling end to which said power is applied, two 
spaced, ferrous metal ridges disposed longitudi 
nally within said wave guide, said ridges being 
respectively in contact with the opposite broader 
sides of said wave guide and tapering toward 
each other at their opposeci faces from their end 
nearest, said coupling end for a portion of their 
length, and two ferrous metal plugs respectively 
disposed on the opposite narrower sides of Said 
wave guide and straddling Said ridges, said plugs 
tapering toward each other at their opposed faces 
from their ends nearest said coupling end for a 
portion of their length. 

4. A radio frequency power dissipating load as 
set forth in claim 3, wherein said ridges and plugs 
are inade of Steel. 

5. A radio frequency power dissipating load aS 
set forth in claim 3, wherein the taper of Said 
ridges and said plugs is such tihat the per cent 
change in impedance per unit of electrical length 
of said Wave guide is a constant, Whereby the 
standing wave ratio becomes a minimum. 
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