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ABSTRACT: A rectangular waveguide load is disclosed. The 
broad walls of a rectangular waveguide are periodically loaded 
by means of corrugations to define a slow wave structure. The 
walls of the waveguide are made of a material having a loss 
tangent which is no less than the loss tangent of stainless steel 
for decreasing the physical length of the load. The height and 
width of the waveguide may be tapered as well as the depth of 
the corrugations for increasing the attenuation per unit length. 
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WAVEGUDELOAD 

DESCRIPTION OF THE PRIOR ART 

Heretofore, rectangular waveguide loads have been con 
structed which were tapered in both height and width and 
which had the internal walls thereof constructed of a material 
having a loss tangent which was no less than the loss tangent of 
stainless steel for increasing the attenuation of the load. 
Waveguide loads of this type are disclosed in U.S. Pat. Nos. 
3,133,227 issued May 12, 1964 and 2,913,619 issued Nov. 17, 
1959. The problem with this prior art loads is that for relative 
ly high-power operation the loads have an excessive length 
such as 15 wavelengths at S-band. 

It is also known from the priorart that a corrugated rectangu 
lar waveguidehaving an attenuative card mounted therein is 
useful as an extremely low power load. The corrugated wall 
provides iterative quarter-wave inductive loading to compen 
sate for the capacitance of the resistive card and for position 
ing the electric field of the quarter-wave loading elements in 
the resistive card. Such loads are disclosed in Japanese Jour 
nal of the Institute of Electrical Communication Engineers, 
Vol. 37 and Vol. 38, pgs. 550-555 and pgs. 798-804 (1954 
and 1955), respectively. The problem with this type of load is 
that poor heat transfer is provided from the resistive card to 
the walls of the waveguide, thereby restricting its usefulness to 
very low power application. 

SUMMARY OF THE PRESENT INVENTION 

The principal object of the present invention is the provi 
sion of an improved rectangular waveguide load. 
One feature of the present invention is the provision, in a 

rectangular waveguide load, of periodic loading means for 
loading at least one of the resistive broad walls of the 
waveguide for introducing an upper cutoff frequency and for 
lowering the group velocity within the operating band of the 
load, whereby the physicallength of the load is decreased for a 
given amount of attenuation within the operating band. 
Another feature of the present invention is the same as the 

preceding feature wherein the periodic loading means com 
prises a corrugation of the broad wall of the waveguide. 
Another feature of the present invention is the same as any 

one or more of the preceding features wherein the height 
and/or the width of the waveguide are tapered with decreasing 
dimensions taken in a direction of power flow within the 
waveguide, whereby the attenuation per given length of the 
load is increased. 
Another feature of the present invention is the same as any 

one or more of the preceding features wherein the dimensions 
of the periodic loading elements are increased taken in a 
direction of power flow within the load for lowering the upper 
cutoff frequency and thereby increasing the attenuation per 
unit length of the load. 
Other features and advantages of the present invention will 

become apparent upon perusal of the following specification 
taken in connection with accompanying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a rectangular waveguide load 

incorporating features of the present invention, 
FIG. 2 is a section view of the structure of FIG. 1 taken 

along line 2-2 in the direction of the arrows, 
FIG. 3 is a view of the structure of FIG. 2 taken along line 

3-3 in the direction of the arrows, 
FIG. 4 is a view similar to that of FIG, 2 depicting an alter 

native embodiment of the present invention, and 
FIG. 5 is a frequency versus 3 diagram depicting the disper 

sion and band-pass characteristics for a waveguide and for a 
corrugated waveguide load. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to FIGS. 1-3, there is shown the waveguide 
load 1, of the present invention. The waveguide 1 includes a 
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2 
length of rectangular waveguide 2 having a pair of broad top 
and bottom walls 3 and 4, respectively, interconnected by a 
pair of narrow sidewalls 5 and 6, respectively. A waveguide 
flange 7 is affixed to one end of the rectangular waveguide 2 
and the other end of the waveguide 2 is closed by means of an 
end closing wall 8 which forms reflective termination at that 
end of the waveguide load 1. 
The waveguide 2 is preferably formed in a gastight manner 

and sealed to flange 7 in a gastight manner, as by welding. The 
flange 7 may include deformable gasket means in its face, not 
shown, for sealing flange 7, in a gastight manner, to a mating 
flange, not shown, on a device to be loaded, not shown. In this 
manner, waveguide load 1 may be pressurized or evacuated, 
as desired. The flange 7 includes a plurality of mounting holes 
9 for bolting flange 7 to a mating flange on the device to be 
loaded. 
Two or more of the walls of the waveguide 2, and preferably 

the top and bottom walls 3 and 4, respectively, are provided 
with periodic loading elements, such as inwardly projecting 
corrugations 11, whereby the waveguide is transformed into a 
slow wave structure having a dispersion characteristic as 
shown by solid lines 12 of FIG. 5. The periodic loading ele 
ments 11 introduce a high-frequency cutoff f which is at a 
frequency slightly below 2?. where f is the low-frequency cu 
toff for a standard rectangular waveguide of comparable 
dimensions which has not been provided with the periodic 
load elements 1 and having a dispersive characteristic as 
shown by curve 13. The periodic loading elements 11 serve to 
decrease the group velocity for wave energy within the 
periodically loaded waveguide 2 such that a waveguide of a 
given length will accommodate more electrical wavelengths at 
a given frequency, thereby serving to physically shorten the 
length of the waveguide load 1 for a given attenuation. 

In addition, at least the interior surfaces of the walls of the 
waveguide 2 are either made of a material or coated with a 
material having a relatively high loss tangent such that the 
average loss tangent, as integrated over the entire surface of 
the waveguide 2, is no less than the loss tangent 18-8 stainless 
steel. In this manner, substantial attenuation of the wave ener 
gy is obtained due to the RF loss in the interior surface of the 
waveguide 2. In one embodiment of the present invention, the 
walls 3, 4, 5, and 6 are made of 18-8 stainless steel or iron, In 
an alternative embodiment, the interior walls of the waveguide 
2 are coated with a lossy metallic material such as a lossy 
powder metal material marketed under the trademark 
Kanthal. Another possible lossy material for coating the inside 
walls of the waveguide is Nichrome. 
The corrugated waveguide 2 of FIGS. 1-3 has a band-pass 

characteristic in the band of frequencies from fi to f, where fi 
is typically 1.25f. and f, is typically 1.75f. The dimensions of 
the corrugated waveguide 2 and the input end, are dimen 
sioned to provide a match in the operating band from f tof, 
to the rectangular waveguide in which the load 1 is to be con 
nected. 
The attenuation per unit length of the corrugated 

waveguide 2 can further be increased by decreasing the height 
h of the waveguide 2 taken in the direction of power flow in 
the waveguide load 1. The direction of power flow is indicated 
by the arrow designated with P. Decreasing the height h of the 
corrugated waveguide 2 tends to lower the upper cutoff 
frequency f. and when the height is decreased below the high 
frequency band edge f, at the input end of the corrugated 
waveguide 2, a substantial increase in the attenuation per unit 
length for the section of decreased height will be obtained 
because the attenuation per unit length is markedly increased 
at the upper cutoff frequency f' of the corrugated waveguide 
2. The upper band cutoff frequency f. can also be lowered by 
increasing the depth d of the corrugations taken in the 
direction of power flow in the corrugated waveguide 2. 

In addition, the attenuation per unit length can be further 
increased by reducing the width w of the corrugated 
waveguide 2 taken in a direction of power flow within the cor 
rugated waveguide 2. This decrease in the width w tends to 
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raise the low-frequency cutoff f. for the waveguide, thus in 
creasing the attenuation near the lower band edge frequency 
which has now been moved more toward the center of the 
passband of the corrugated waveguide structure 2. The vari 
ous tapered dimensions such as height, depth of the corruga 
tions, and width of the waveguide 2 should be changed 
gradually along the waveguide 2 such as not to produce hot 
spots in the walls of the waveguide load 1. 
The reflective termination 8 serves to reflect power 

reaching wall 8 back toward the input end of the waveguide 
load 1 so as to be further attenuated in its passage back toward 
the input end. This allows the waveguide load 1 to be physi 
cally shorter for a given attenuation than if the reflective wall 
8 were absent. 

Referring now to FIG. 4, there is shown an alternative em 
bodiment of the present invention. This embodiment is essen 
tially the same as that of FIGS. 1-3 with the exception that the 
periodic loading elements 11 are formed by an array of metal 
lic members which are preferably made of any one or more of 
the aforementioned lossy materials and which are affixed, as 
by brazing, to the inside surfaces of the top and bottom walls 3 
and 4 of the waveguide 2 to form a periodically loaded corru 
gated waveguide structure 2. In a preferred embodiment, the 
loading members 11 are bars which extend transversely of the 
waveguide 2 from one narrow wall 5 to the opposed narrow 
wall 6. 

In a typical example at X-band the waveguide load 1 is 
capable of absorbing 10-20 kw, average power when the load 
is immersed in a water coolantjacket and 1 to 2 kw, average 
power when cooling air is directed against the outside walls of 
the load 1. 

Since many changes could be made in the above construc 
tion and many apparently widely different embodiments of 
this invention could be made without departing from the 
scope thereof, it is intended that all matter contained in the 
above description or shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. In a waveguide load having a certain operating band of 

frequencies, a hollow rectangular waveguide means having a 
pair of broad top and bottom walls interconnected by a pair of 
narrow sidewalls, said walls of said waveguide means having a 
loss tangent for wave energy at the center frequency operating 
band of frequencies as averaged over its interior surfaces 
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4. 
which is no less than the loss tangent of 18-8 stainless steel, 
and reactive loading means periodically loading at least one of 
said walls of said waveguide means for introducing an upper 
cutoff frequency and lowering the group velocity of wave 
energy within the operating band of the load, whereby the 
physical length of the load is decreased for a given amount of 
attenuation of wave energy within the operating band. 

2. The apparatus of claim 1 including means at one end of 
said rectangular waveguide means for coupling said rectangu 
lar waveguide means to a waveguide to be loaded. 

3. The apparatus of claim 2 including waveguide reflective 
means at a second end of said rectangular waveguide means 
for providing a wave reflective termination for said waveguide 

aS. 

4. The apparatus of claim 2 wherein said loading means 
comprises a corrugation of at least one of said broad walls of 
said waveguide means. 

5. The apparatus of claim 1 wherein at least one of said 
broad walls of said waveguide means is made of a material 
having a loss tangent which is no less than the loss tangent of 
18-8 stainless steel. 

6. The apparatus of claim 1 wherein said loading means 
comprises a transverse corrugation of both said top and bot 
ton broadwalls of said waveguide means. 

7. The apparatus of claim 2 wherein the height of said 
waveguide means between said top and bottom broad walls is 
tapered with decreasing height taken in a direction along said 
wyegye means away from said coupling means. 

8. The apparatus of claim 2 wherein the width of said 
waveguide means between said pair of narrow sidewalls is 
tapered with decreasing width taken in a direction along said 
waveguide means away from said coupling means. 

9. The apparatus of claim 2 wherein said periodic loading 
means has tapered dimensions such as to provide larger 
periodic loading to said waveguide means taken in the 
direction along said waveguide means away from said 
coupling means. 

10. The apparatus of claim 4 wherein the depth of succes 
sive ones of said corrugations in said broad wall increases 
taken in a direction away from said coupling means and along 
said waveguide means. 

11. The apparatus of claim 3 wherein said wave reflective 
means comprises a conductive wall closing off the second end 
of said rectangular waveguide means. 
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