IEEE TRANSACTIONS ON

MICROWAVE THEORY
AND TECHNIQUES

APRIL 1971 VOLUME MTT-19 NUMBER 4
Published Monthly

PAPERS
Generalized Theory of Waveguide Differential Phase Sections and Application to Novel Ferrite Devices. .. .N. B. Sultan 348
A Study of a Driven Oscillator with FM Feedback by Use of a Phase-Lock-Loop Model....... . . ... .L. W. Couch 357
Broad-Banding and Changing Operation Frequency of Circulator. . ......................... Y. Naito and N. Tanaka 367
Coaxial Bandpass Filter Design.... . ... . ... ... .00 o0 . i W. A. Davis and P. J. Khan 373
Tables of Impedance Matching Networks Which Approximate Prescribed Attenuation Versus Frequency Slopes..........
....................................................................... O. Pitzalis, Jr., and R. A. Gilson 381
Modal Inversion in Circular Waveguides—Part I: Theory and Phenomenology......... G. N. Tsandoulas and W.J. Ince 386
Modal Inversion in Circular Waveguides—Part I1: Application to Latching Nonreciprocal Phasers......................
................................................................. W.J. Ince and G. N. Tsandoulas 393
CORRESPONDENCE
Dispersion Relations for Guided Waves in a Simple Moving Medium............. ... ... .. ... ..., H.Y. Yee 400
Mode Propagation in a Nonuniform Cylindrical Medium. . . ......... ... .. ... . i A. W. Snyder 402
A Laser Resonator with a Selector for a Higher Transverse Mode. ...................... S. Kawakami and S. Nishida 403
A Technique for Measuring Phase at Millimeter Wavelengths..................... F. H. Cleveland and N. P. Kernweis 406
Roots of Equiripple Insertion-Loss Functions for Commensurate Line Filters............................ 0. P. Gupta 410
International Intercomparison of Power Standardsat 3GHz. . ................ ... ... G. F. Engen and P. A. Hudson 411
Complex Permittivity of Conductor-Dielectric Mixtures................ ... .. ... ... ... ... W.S. Rothwell 413
Tensor Character of Symmetrical Waveguide Junctions. . .. ......... . it J. B. Knorr 414
On the Design of Impedance-Transforming Directional Couplers............ ... ... .. ... ......... R. B. Ekinge 415
Differences Between In-Line and Crossed-Field Three-Port Circuit Models for Interdigital Transducers..................
.......................................................................... W. R. Smith and H. M. Gerard 416
COMPUTER PROGRAM DESCRIPTIONS
MSTRIP (Parameters of Microstrip)......... ... ..o i T.G. Bryant and J. A. Weiss 418
CONTRIBUTORS - . .+ ot e vttt et e e ettt et e e et e e e et e et e e et e et ettt e e e et niiaea e et 419
INFORMATION ON COMPUTER PROGRAM DESCRIPTIONS . . . o\ttt ttitet e e e ettt ttutetoeminaa s nee et eeniananeeeens 421




@ IEEE MICROWAVE THEORY AND TECHNIQUES GROUP
®

The Microwave Theory and Techniques Group is an organization, within the framework of the IEEE, of members with principal professional
interest in the field of microwave theory and techniques. All members of the IEEE are eligible for membershlp in the Group and will receive
this TRANSACTIONS upon payment of the annual Group membership fee of $6.00. Affiliate membership is available upon payment of the annual
affiliate fee of $16.00. For information on joining write to the IEEE at the address below.

ADMINISTRATIVE COMMITTEE

A. CLavIN, Vice Chairman N. Liperz, Secretary-Treasurer

S. Okwit, Chairman

F. R. Arams R. V. GARVER J. B. HORTON R. A. R1VERS S. W. ROSENTHAL

R. W. BEATTY G. 1. HappaD M. C. HorTON G. P. RODRIQUE E. N. TorGow

J. H. BryanTt* R. E. HENNING* D. B. LeesoN F. J. ROSENBAUM A. WEXLER

H. W. CoopEr J. M. OsEPCHUK L. YounG*

* Ex officio (past chairmen)

Honorary Life Members
A. C. Beck A. G. CLAVIER W. W. MUMFORD G. C. SOUTHWORTH
G-MTT Chapters

Atlanta R. W. LARSON Fort Worth L. J. LANGSTON Phoenix D. L. STELZER
Baltimore L. R. WHICKER Houston H. C. BOURNE, Jr. St. Louis H. REID VANN
Boston F. R. MORGENTHALER Huntsville F. ROUFFY San Diego D. G. KiLLION
Buffalo K. BAKER Long Island 1. BARDASH San Francisco D. B. WELLER
Central N. Carolina T. R. SCHILLER Los Angeles W. H. HARRISON Schenectady W. J. D. STEENAART
Chicago J. MEIER Milwaukee S. V. JASKOLSKI Seattle J. HaRRIS
Columbus G. T. STROPKI Montreal E. F. MoRrI1s S. E. Michigan C. P. TRESSELT
Connecticut R. MASTROIANNI New Jersey R. V. SNYDER, JR. Syracuse B. L. BowLEr
Dallas B. T. VINCENT New York S. HOLLANDER Tokyo, Japan S. OKAMURA
Denver M. T. DeCKER Orange Co. J. H. ZICKGRAF Toronto S. DIMITREWSKI
Florida-W. Coast B. E. SigmoN Orlando T. R. PAGE Tucson E. P. PiERCE
Foothills, Calif. H. P. JounsonN Philadelphia A.J. GEla Washington, D. C. R. C. VAN WAGONER

IEEE TRANSACTIONS® ON MICROWAVE THEORY AND TECHNIQUES

Associate Editors

F. G. R. WARREN
(Microwave Abstracts)

Editor

G. I. Happap J. W. BANDLER

(Computer Program Descriptions)

S. Oxwir
(Institutional Listings)

Address all manuscripts to the Editor, G. I. Haddad, Dep. Elec. Eng., Univ. Michigan, Ann Arbor, Mich. 48104. Submission of three copies
of manuscripts, including figures, will expedite the review.

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

Officers
James H. MULLIGAN, JR., President CLARENCE L. CoaTes, JR., Vice President, Publication Activities
ROBERT H. TANNER, Vice President JouN R. WHINNERY, Secretary
HARrRoLD CHESTNUT, Vice President, Technical Activities RAYMOND W. SEARS, Treasurer
Headquarters Staff

DoNaLD G. FiNK, General Manager

Joun L. CALLAHAN, Staff Consultant Joun M. KiNN, Director, Educational Services

RicHARD M. EMBERSON, Director, Technical Services
EiLwoop K. GANNETT, Director, Editorial Services
WiLrLiam J. Hiury, Director, Convention and Publishing Services

Leon PopoLsky, Staff Consultant
CHARLES F. STEWART, JR., Director, Member Services
BeTTY J. STILLMAN, Administrative Assistant to the General Manager

WiLriaMm J. Keyss, Director, Administrative Services

Editorial Department

H. James CARTER, Managing Editor, Transactions
Senior Editors: ANDREE ABRAMOFF, ANN H. BURGMEYER, CAROLYNE ELENOWITZ, GAIL S. FERENC
Associate Editors: NANCY B. BUDDE, HELEN S. GOLDMAN, SOPHIA MARTYNEC, NANCY L. MILLER, MARILYN SALMANSOHN

IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES is published monthly by The Institute of Electrical and Electronics Engineers,
Inc., 345 East 47 Street, New York, N. Y. 10017. Responsibility for the contents rests upon the authors and not upon the IEEE, the Group, or
its members. This journal is available in either microfiche or printed form. Individual copies may be purchased at $2.50 (first copy only) by IEEE
members and $5.00 per copy by nonmembers. Annual subscription price: IEEE members, dues plus Group fee. Price for nonmembers available
on request. Abstracting is permitted with mention of source. All rights, including translation, are reserved by the IEEE. Requests for republica-
tion permission should be addressed to the IEEE Editorial Department, 345 East 47 Street, New York, N. Y. 10017. Copyright ® 1971 by The
Irésitltute of Electrical and Electronics Engineers, Inc Printed in U.S.A. Second-class postage paid at New York, N. Y., and additional mailing
offices,



