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Application February 8, 1946, Serial Ne. 646,446
7 Claims. (ClL 333—22)

This invention relates to a wave guide termination,
and more particularly to a matched impedance wave guide
termination capable of dissipating a large amount of
power.

One conventional type of high power termination em-
ploys a tapered insert of an absorbing, or lossy, material
so positioned in the wave guide as to absorb the power
propagated through the wave guide. Such terminations
are subject to power breakdown at relatively low peak
powers because of the increased potential gradient pro-
duced by the insertion of the material into the wave guide.
Also, because of the mechanical configuration of such
designs, the generated heat is conducted away from the
lossy material by only the walls of the wave guide sup-
porting the insert.

Another conventional type of high power attenuator
comprises a lossy section of wave guide having walls
composed of a high resistivity material, such as powdered
iron particles mixed in a resinous binder and compressed
to form a homogeneous mass. The relative power dis-
sipation per unit length of such a section is non-uniform,
jeading to excessive heating of a portion of the section
while the remainder remains relatively cool. Moreover,
unless the dimensions of such a wave guide are properly
proportioned in relation to the operating frequency, a
substantial amount of reflection of energy may take place.

It is a general object of this invention to provide an
improved matched impedance wave guide termination.

Tt is another object of this invention to provide a
matched impedance wave guide termination capable of
dissipating a large amount of power.

It is a further object of this invention to provide a
matched impedance wave guide termination in which the
heat dissipation is substantially uniform throughout its
length.

These and other objects will be more apparent upon
comsiceration of the following description together with
the accompanying drawings, in which:

Fig. 1 is a cut-away view partly in section of an em-
bodiment of this invention; and

Fig. 2 is a sectional view alone line TI-—II of Fig. 1.

Referring to the drawings, a conventional wave guide
{ransiaission line 19 having a rectangular cross section is
terminated in a tapered wave guide 13 having walls of a
lossy material, such as a homogeneous mass of graphite
and cement. The inside dimensions of lossy wave guide
13 are equal, at the junction 12 with wave guide 19, o
the inside dimensions of the conventional wave guide 19,
to which the source of electromagnetic energy is con-
nected. The contacting end surfaces of both the lossy
and conventional wave guides must be smooth and in
intimate contact at junction 12 between the two sections
of wave guide if power breakdown is to be prevented.

The tapered section of lossy wave guide 13 is supported
mechanically within a thermally conductive envelope 14
having preferably a rectangular cross-section and hav-
ing one end closed by a conductive end plate 16. Envelope
14 is fastened to a thermally conductive block 11, which
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in turn is removably fastened to wave guide 10. A plu-
rality of radiating fins 15 of thermally conductive mate-
rial are fastened to the outside of envelope 14 to dissipate
the heat absorbed by the lossy wave guide 13. The heat
dissipation characteristics can be improved further by
darkening all exposed surfaces.

The impedance of the lossy wave guide 13 is matched
so that a negligible amount of energy is reflected back
into wave guide 10 if the dimensions of the lossy wave
guide 13 at any point satisfy the equation,

2b/a=(A2/A2)—1

where b is the narrow dimension of wave guide 13, a is
the wide dimension of wave guide 13, A is the free space
wave length of the incident electromagnetic energy, and
A, is the cutoff wave length of wave guide 13.

The surface density of power dissipation over all of the
four walls of wave guide 13 is equal when N/ A=V2.
Under these conditions, the proper ratio of b/a is V2,
which is very convenient practically.

Tt can be seen that both the narrow and wide dimensions
of the lossy wave guide 13 thus can be tapered simul-
taneously to provide a termination producing substantial-
y no reflection of energy. The rate and shape of the
tapers can be so designed that the rate of power dis-
sipation per unit length is uniform.

Section A of the drawings shows a section of lossy
wave guide 13 designed to conform with the above de-
scribed equations. If it is desired to conserve space, a
tapered section A several wave lengths long can be
terminated as shown by a second section B, in which the
narrow dimension is tapered more rapidiy than in section
A. The wide dimension must not be reduced below the
minimum valne which will support propagation of the
incident electromagnetic energy. Since a large amount
of the incident power will be absorbed and dissipated by
section A, the small amount of power reflected by sec-
tion B, the dimensions of which do not conform to the
above equations, wiil be negligible and will be further
absorbed by section A before reaching wave guide 10.

it is possible to preduce a wave guide termination as
described which will absorb substantially as much power
as wave guide 10 is capable of transmitting without break-
down. The impedance characteristics can be made to
produce a standing wave ratio of less than 1.03 over a
frequency band as wide as 40 percent of the mean fre-
quency.

Since certain changes may be made in the above de-
scribed article and different embodiments of the invention
could be made without departing from the scope there-
of, it is intended that all matter contained in the above
description or shown in the accompanying drawings shall
be interpreted as illustrative and mot in a limiting sense,
and therefore, that the invention is to be limited only
by the prior art and the gpirit of the appended claims.

What is claimed is:

1. A high power matched impedance wave guide ter-
mination comprising, a wave guide section having a closed
ead, said wave guide having a rectangular internal cross
section and having tapered walls composed of a lossy ma-
terial, the dimensions of said cross section satisfying at all
longitudinal points the relation 2h/a={(A2/N\2) —1, where
b is the narrow dimension of said cross section, a is the
wide dimension of said cross section, ), is the cutoff wave
length of said wave guide, and \ is the free space wave
length of the clectromagnetic energy within said wave
guide, whereby substantially all of the electromagnetic
energy incident upon said termination is absorbed.

2. A high power, matched impedance wave guide ter-
mination attachable to a first wave guide of conductive
material having a rectangular cross section, said termina-
tion comprising, a second wave guide section having



2,804;598

tapered walls of a. homogeneous mass of graphite and
cement, a thermally conductive envelope surrounding
said second wave guide section and attachable to said first
wave guide, and a plurality of thermally conductive heat
radiating fins disposed. about the outer surface of said
envelope, said second wave guide section having internal
dimi nsions coincident with said_first wave guide at the
junction between said first and second wave guides, said
internal dimensions of said second wave guide section

_____ gradually for several wave lengths from
said_junction along the longitudinal axis of said second
wave guide section, said dimensions substantially satisfy-
ing at all points along said axis the relation

2b/a=( c32) —1

where b is the narrow dimension of the cross section of
said second wave guide section, « is the wide dimension
Qf,__Sézid cross section, A, is the cutoff wave length of said
second wave guide, and A is the free space wave length
of :the electromagnetic energy within said wave guides,
said . narrow dimension being reduced more rapidly for
several wave length thereafter to produce a closed énd,
whereby substantially all electromagnetic ¢nergy in-
troduced into said first wave guide is absorbed by said
termination. _
...3. A'load for a length of rectangular wave guide com-
prising, a lossy wave guide section of rectangular cross
section closed at.orie end, said lossy wave guide being
matched in impedance to said length of wave guide and
having uniformly. tapered walls increasing in thickness
toward said closed end, the cross-sectional dimensions of
said wave guide section beiig maintained at a ratio of two-
to-one along said taper. o )

4. A matched termination for a rectangular wave guide
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comprising a lossy rectangular wave guide section com-
posed of material of high resistivity, said lossy wave guide
being closed at one end and having internal dimensions at
the open end thereof equalling the internal dimensions
of the wave guide to which it is joined, the walls of said
lossy wave guide section increasing in thickness between
said open and said closed end in a symmetrical taper.

5. Apparatus as in claim 4, wherein the cross sec-
tional dimensions of the interior of said lossy wave guide
section are maintained at a ratio of two-to-one along said
taper.

6. Apparatus as in claim 4, wherein the broad dimen-
sions of the interior of said lossy wave guide section are
maintained at twice the narrow dimensions of the interior
of said lossy wave guide section throughout the length of
said taper.

7. Apparatus as in claim 4, including a thermally con-
ductive envelope for said lossy wave guide section to re-
move heat therefrom.
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