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Our invention relates to the absorption of
microwaves, and more particularly to a dry load
for terminating waveguides.

In attempting to develop a dry load for the
termination of ridged waveguides, attention was
paid to the dry loads which have been developed
for standard waveguides and an attempt was
made to adapt these to ridged waveguides. How-
ever, the field configurations of ridged wave-
guide were found to be such that the adaption
of the dry loads employed in a standard wave-
guide to the ridged waveguide by making minor
changes such as by removing a part of the mate-
rial to allow space for the re-entrant portion of
the ridged waveguide, was found to be unsatis-
factory.

It is, accordingly, an object of our invention
to provide a dry load for the termination of &
ridged waveguide.

Another object of our invention is to brovide a
dry load for the termination of g ridged wave-
guide which has a low reflection coefficient,

In accordance with our invention we provide a
waveguide in which is inserted an attenuator of
high loss material. This material substantially
fills the waveguide at one end of the material
and tapers to a feather edge at the other end,
this feather edge being against the re-entrant
portion of the waveguide. Part of the material
above the re-entrant portion is removed from a
V-shaped slot in the material with the wide por-
tion of the slot at the feather edge. The slot ex-
tends along the top of the ridge for a distance of
the order of ten wavelengths of the oscillations
as measured in the waveguide.

The novel features which we consider char-
acteristic of our invention are set forth with
more particularity in the appended claims. The
invention, however, with respect to both the or-
ganization and the operation thereof, together
with other objects and advantages may be best
understood from the following description of
specific embodiments when read in connection
with the accompanying drawing, in which:

Fig. 1 is a view in perspective of apparatus em-
bodying our invention.

Fig. 2 is a cross-sectional view of the apparatus
shown in Fig. 1, taken along the line IT—IT look-
ing toward the right.

Fig. 3 is a cross-sectional view of the apparatus
shown in Fig. 1, taken along the line ITI—III
looking toward the left.

In accordance with our invention, we provide
o ridged waveguide by which is meant a box 6
of conductive material of substantially ¢-shape
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cross-section with a hollow interior. This can
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be a box of substantially rectangular cross-sec-
tion with a re-entrant portion 8 extending into
this box from one of the surfaces of largest area
and which extends along the waveguide in the
direction of the longer dimension of the wave-
guide. We shall refer to the surface opposite the
re-entrant portion of the wavegiide as the top
of the waveguide and the surface of the re-en-
trant portion nearest to the top of the waveguide
as the top of the re-entrant portion. A eross-
sectional view of a waveguide of this type is
shown in Fig. 2.

The attenuating material 18 which is employed

in accordance with our invention may be any
highly lossy material which will absorb the
oscillations employed in the waveguide. As an
example of a suitable material for such appli-
cation, reference may be had to the synthetic
resinous product formed of laminations of cot-
ton cloth having a fine weave and which is well
saturated with a pheno-formaldehyde resin and
consolidated under heat and pressure, such a
product being sold and identified to the trade
as #273 by the Westinghouse Electric Corpora-
tion.
... The attenuating material {0 is placed in g
waveguide and is so moulded as to fit closely
against the re-entrant portion § of the ridged
waveguide. The attenuating material ig may
extend along the waveguide for & distance equal
to from 5 to 15 wave lengths of the oscillations
employed as measured in the waveguide. How-
ever, applicants have found the most satisfactory
results were to be obtained from a length in the
neighborhood of 7 wavelengths, as measured in
the waveguide. 'The resistive material, at one
end of the attenuator, substantially fills the in-
terior of the waveguide, and gradually tapers to
a thin feather edge 12 at the other end. The
tapering is inward so that the resistive material
is" against the re-entrant portion & throughout
its length. The tapering occurs both inward
irom the sides of the waveguide toward the re-
entrant portion and downward from the top 14
of the waveguide foward the top of the re-entrant
portion. The oscillations in the waveguide are
caused to flow in the direction of inereasing
thickness of the attenuator as indicated by the
arrow I8 shown in mig. 1.

While applicants have found fairly satisfac-
tory results from the device as just described, they
have found the results to be substantially im-
broved if the resistive material 10 is slotted
through part of its length, preferably at least a
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distance equal to 1 wave length as measured In
the guide. This slot 16 is of triangular shape and
is cut out of the resistive material directly above
the re-entrant portion. The wide portion of the
slot 16 is at the end of the dry load at which the
material is thinnest, i. e. at the feather edge 12.
Preferably, the slot at its widest portion should
be substantially equal to the width of the re~
entrant portion, and should extend along the long
dimension of the waveguide above the re-entrant
portion thereof, gradually tapering to a point.

1t is believed that the long taper causes a can-
cellation of reflection while the material absorbs
the transmitted power with the exception of that
which strikes the feather edge. We are fully
aware that this theoretical explanation of the
functioning of our attenuator involving the com-
plex field of electromagnetics, may prove inade-
quate. We do not therefore intend to be bound
by this explanation.

On the basis of the above explanation it is im-
portant, that the feather edge be as thin as prac-
ticable and adhere closely to the side of the re-
entrant portion. Tests were made with this de-
vice in which the tapers running from the feather
edge to the full size of the guide were approxi-
mately 7 inches long, the slotted distance was
41, inches long, and a wave length of 6 centi-
meters was employed. A voliage standing wave
ratio of 1.01 was obtained with 35 db. attenua-
tion. However, tests since then then have shown
that the operation is improved if a longer taper
distance is employed.

The term “ridged waveguide” as used herein

refers to a channel of conducting walls adapted .

to convey electromagnetic wave energy and hav-
ing a reentrant portion extending along the
length of said channel.

Although we have shown and described specific

embodiments of our invention, we are aware that ..

other modifications thereof are possible. Our
invention, therefore, is not to be restricted ex-
cept insofar as it is necessitated by the prior art
and the spirit of the invention.
We claim as our invention:

1. An attenuator for a ridged waveguide com-
prising a resistive material inserted in said ridged
waveguide, said resistive material substantially
filling the ridged waveguide at one part of the
ridged waveguide and thence tapering inward
gradually from the sides of the guide in such man-
ner that said attenuator ends with a thin layer
of resistive material surrounding the re-entrant
portion of said waveguide inside of said wave-
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guide, said resistive material having g slot there-
in, said slot being more than a wave length long
as measured in the waveguide, and said slot be-
ing located above the ridge extending in a longi-
tudinal direction and with its wider portion at
the thin end of the attenuator.

9. An attenuator for a ridged waveguide com-
prising a resistive material inserted in said ridged
waveguide, sald resistive material substantially
filling the ridged waveguide at one part of the
ridged waveguide and thence tapering inward
gradually from the sides of the guide in such man-
ner that said attenuator ends with a thin layer
of resistive material surrounding the re-entrant
portion of said waveguide inside of said wave-
guide, said resistive material having a slot there-
in, said slot being more than a wave length long
as measured in the waveguide, and said slot being
located above the ridge extending in a longitu-
dinal direction and with its wider portion at the
thin end of the attenuator, the wide portion of
said slot being substantially equal to the width of
the re-entrant portion of said waveguide.

3. A dry load for terminating a ridged wave-

s guide comprising a resistive material inserted in

said ridged waveguide extending along said wave-
guide for at least a wave jength, said material at
one end of said dry load surrounding the re-en-
trant portion of the ridged waveguide in a thin
layer, said dry load gradually tapering outward
until the said material substantially fills the in-
terior of the ridged waveguide, said material ad-
hering closely to the conformity of said re-en-
trant portion, said material having a slot there-
in, said slot having non-parallel sides extending
along the direction of the waveguide above the
re-entrant portion thereof and said slot having
its greatest width at the feathered edge of said
material.

FL.OYD B. CRAIG.

RICHARD H. WEBB.
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