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Directional Coupler with Variable Coupling Factor

By Yukio Minamino
Totsuka Works, Hitachi, Ltd.

Abstract

The Directional coupler, when used for the purpose of power measuring or as
a frequency mixer, can ill afford the variation of scope for power measuring or the
adjustment of coupling factor in the local oscillator coupling circuit, because of the
general difficulty in changing its coupling factor.

The directional coupler the writer introduces in this article has eliminated such
inconvenience by inserting an adjustable screw in a pair of coupling irises, and
allows the adjustment of the coupling factor over the range of about 9db. Over
this range, the voltage standing wave ratio of the main waveguide can be maintained
at 1.2 or lower while the directivity being held above —20 db.

When this new coupler is made to function as a mixer of microwave receiver, with
the adjustable screw inserted to the notch ¢0”’, the signal power loss proves to be:
about 0.09db, and even when the power level of the frequency converting crystal
is kept at the optimum value of noise figure, the signal power loss can be held
under 0.5db.

In the article the writer also points to the fact that the writer’s observation of

this coupler’s equivalent circuit agreed well with the result of his experiment.
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Fig.1. Screw for Coupling Adjustment
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Fig.2. Equivalent Circuit of Slit
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Fig.3. Equivalent Circuit of the Ccupling

Circuit with Single Slit
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Fig.4. Equivalent Circuit Taking the Effect
of Screw into Account
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Circuit of the Measurement of Load
Admittance
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Fig.6. Exterior View of Coupling Irises
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Fig.7. Locus of Admittance
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Fig.8. Characteristic Curves of Crystal Cur-
rent v.s. Insertion Length of Screw
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Fig.9. Coupling Factor and Directivity
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Fig.10. Mixer Circuit of Reciever
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Fig.11. Coupling Factor of Local Oscillator
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(1) Marcuvitz: Waveguide Handbook, 378
(Rad. Lab. Series, Vol. 10)
(2) Pound: Microwave Mixers, Chap. 8
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