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This application is a continuation of our prior applica 
tion Ser. No. 154,664, filed Nov. 24, 1961, now aban 
doned. 
The present invention relates to improvements in fer 

rite members for wave guides. 
It has already been proposed to place a ferrite member 

against the wall of a wave guide in the vicinity of the 
place at which the electrical field of the incident wave 
has zero amplitude, said ferrite member being subjected to 
an external magnetic field having a component at right 
angles to the plane of polarization of said wave. 
Such a ferrite member constitutes a directional coupler 

between two modes of propagation viz: modes TEo and 
TE. They enable two fundamental modes to be coupled 
substantially completely. 

However, a certain fraction of the incident energy enter 
ing this coupler is absorbed by reason of the dielectric 
losses in the ferrite member. It is an object of the inven 
tion to avoid or substantially avoid these losses. 
We have discovered that these losses can be reduced by 

replacing part of the ferri-magnetic material of the fer 
rite member by a low-loss dielectric material with a suf 
ficient specific inductive capacity (dielectric constant). 
The desired effect of the selective filter is further demon 
strated, as long as the volume of the ferri-magnetic mate 
rial is not below a relatively small minimum. Conse 
quently, the quantity of this material which is used can 
be substantially decreased, by reducing either its length 
or its breadth or both at the same time. 

Accordingly, the invention consists in a wave guide 
element forming a directional coupler between two propa 
gation modes of electromagnetic energy, wherein a mem 
ber of dielectric material having small losses and a dielec 
tric constant of the order of that of the ferri-magnetic 
material within said element, said two members having a 
joint action upon the waves propagating in said element. 

In order that the invention may be more clearly under 
stood, reference will now be made to the accompanying 
drawing, which shows one embodiment thereof by way of 
example, in perspective view. 

Referring to the drawing, a member P is placed against 
a narrow Wall of a section of wave guide G of a directional 
coupler. This member P has a rectangular cross-section 
and is constituted by two complementary elements; a 
Small ferrite member F, also of rectangular section in this 
embodiment, and a larger member D of low-loss dielec 
tric material, the shape of which is the same as that of the 
member P, from which the member F has been removed. 
The specific inductive capacity of the dielectric material 

constiuting element D must be similar to that of the ferri 
magnetic material constituting the ferrite member. 

In a specific embodiment an alumina type ceramic was 
used, the loss tangent of which is about 104 and the 
specific inductive capacity of which is about 9. (The 
specific inductive capacity of ferrite is about 10.) A 
normal rectangular section wave guide, which can be em 
ployed in the X band for a frequency of 10,000 mega 
cycles (interior dimension 10.16 mm./22.86 mm.) has 
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been used, the member P being in the form of a straight 
prism having a rectangular section, one side of which is 
less than or equal to the height of the wave guide as 
shown in the drawing whereas the other has a width equal 
to some mm. The losses of the coupler are then reduced 
in a ratio up to or in excess of 10. 

It is clear that the means of application and embodi 
ment herein described have no limiting character and 
have been given only as an illustration of the invention. 
What we claim is: 
1. In a microwave coupling device including a rectan 

gular wave-guide section and a member comprising ferri 
magnetic material, said member being positioned in the 
waveguide section adjacent a wall thereof and being sub 
jected to a magnetic field having a component normal to 
the plane of polarization of a microwave of one TE mode 
in said guide whereby energy reaching one end of said 
device in the form of a wave of said one TE mode will 
be transferred to the other end of said device in the form 
of a wave of another TE mode, the improvement accord 
ing to which said member consists in part of a low-loss 
dielectric material having a dielectric constant close to 
that of said ferrimagnetic material. 

2. In a microwave coupling device including a rectan 
gular waveguide section and a member comprising ferri 
magnetic material, said member being positioned in the 
waveguide section adjacent a narrower wall thereof and 
being subjected to a magnetic field having a component 
normal to said narrower wall whereby energy reaching 
one end of said device in the form of a wave of said one 
TE mode will be transferred to the other end of said de 
vice in the form of a wave of another TE mode, the im 
provement according to which the major portion of said 
member consists of a low-loss dielectric material having 
a dielectric constant close to that of said ferrimagnetic 
material. 

3. In a microwave coupling device including a rectan 
gular waveguide section and a member comprising ferri 
magnetic material, said member being positioned in the 
waveguide section adjacent a wall thereof and being sub 
jected to a magnetic field having a component normal to 
the plane of polarization of a microwave of one TE mode 
in said guide whereby energy reaching one end of said 
device in the form of a wave of said one TE mode will be 
transferred to the other end of said device in the form of 
a wave of another TE mode, the improvement according 
to which said member comprises a body of low-loss di 
electric material having a dielectric constant close to that 
of said ferrimagnetic material, said body partly sur 
rounding said ferrimagnetic material and defining there 
with a generally parallelopipedic member having a major 
dimension extending parallel to the direction of wave 
propagation through the waveguide, the volume of said 
body being substantially larger than that of said ferri 
magnetic material, and the losses in said member being 
several times less than those in an all ferrite member 
capable of effecting a like transformation of mode. 

4. The device defined in claim 3, wherein said dielectric 
materal comprises an alumina-base ceramic. 

5. The device defined in claim 4, wherein said ferri 
magnetic material has a dielectric constant of the order 
of 10, and said low-loss dielectric material comprises a 
ceramic composition having a dielectric constant about 
9 and loss factor about 104. 
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