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Fig. l—Miniature strip-line to waveguide
slot adapter—inline.
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9.4 780 8 Curve 2
9.8 1180 12 Curve 3

10.2 700 7 Curve 4
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Addendum to ‘ ‘Discontinuities in

the Center Conductor of Symmetric

Strip Transmission Line”*

It has beeu pointed out to the authors

that the formulas contained in their papek-1
refer only to air-filled and not to dielectric-

filled strip transmission lines. This is iudeed

the case and constitutes an omissiou which
is now rectified by sketching the simple ex-

tension to the dielectric-filled case.
All formulas iu the paper, save that for

the characteristic impedance, remain comp-
letely unaltered in the dielectric-filled case

* Received by the PGMTT, November 20, 1961.
I H. M. Altschuler and A. A. Oliner, ‘8Discon.

tinu~ties @ the center conductor of symmetric trans.
mission hne,” IRE TUNS. ON MICROWA~TETE~ORY
AND TECHNIQUES, vol. MTT-8, PP. 328–339; May,
1960.

provided x is understood to denote the wave-
length in the dielectric-filled strip-line; i.e.,

k = Lo/v’~, where k~ is in air-filled strip-liue

and <e’ is the relative dielectric coustaut.

In dielectric-filled line K then is 2~/k. In the
dielectric case, the characteristic impedance

ZO must be colnputed from

It should be kept in miud that the results for
normalized reactauce and susceptance net-

work elements, such as X.’ or Bfi’, al-e now
normalized with respect to ZO (or Y.= 1/ZO)
as just defiued. The equivalent strip width
D aud other equivalent dimensions do not
depend on the dielectric constaut.
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A Simple Method for Measuring the

Phase Shift and Attenuation

through Active Microwave

Networks*

Most methods used to measure the phase
shift aud attenuation through a microwave

network require that the network be matched
to the waveguide or the VSWR m{lst be

measured, In passive networks, these al-e
simple and straightforward operations, How-

ever, iu son] e active uetworks, principally
networks which are time/temperature de-

peudent, these operations become very
tedious and time cousumil]g, The lmethod il-
lustrated here can measure the phase shift

and attenuation simultaueously, directly,

independently, eliminates the inconvenience

of measuring the VSWR, or matching the

network to the waveguide and consists of

generally available microwave equipment.
The physical setup consists of a conven-

tional phase-shift loop (interferometer) and
a loose]y coupled ‘[attenuation)’ loop. The
loops are illustrated in Fig. 1.

“rhe function of the atteuuatiou loop is
to take iuto account the reflected power so
that the attenuation of the unknown net-
work may be read directly.

The loop accomplishes this by adding,

in phase, part of the power output and part

of the power reflected by the LIUkUOWU net-
work. The sum of these powers will remain

constant unless there is attenuation by the

network. When attenuation occurs, it will

aPPear as a decrease iu the sum of the re.
fleeted power and the power output of the
network. The attenuation of the network

may then be directly read by iucreasiug the
power input to the attenuation loop uutil
the original sum is L-cached. The reflections
may occur at any discontinuity or set of dis-

continuities in the network; therefore, au

* Received by the PGMTT, Nro”ember 27, 1961.

Ei-,,,,.7., “

Fig. I—Phase shift and attenuation 100DS.

adjustable phase shifter capable of 360°
phase shift must be employed (in either arm
of the attenuation loop) and tuned for de-

tector maxitnum in the attenuation loop for

each attenuation measurement. The direc-

tional couplers (20 db or more) must be bal-
anced or some atteuuatiou must be added

to the more tightly coupled coupler in order
to maintain the accuracy of the system. The
system may be checked out by iusertirrg an

adjustable short in the output (at poiut A )

of the network and insuriug that there is

only very small variatiou in the output at
the attenuation loop detector. Care must be
takeu to iusure that the network is not ra-
diating as this method will not take radia-
tion iuto account. The attenuation of the
network is read directly by the calibrated

attenuator exterual to the loops.

With an X-band power source of 10 mw
the dynamic range is approximately 20 db.

If greater range is needed, low-noise micro-

wave amplifiers may be used in place of the
crystal detectors or the power source may be

increased.
This method is currently being used to

measure phase shift and attenuation through
gas discharge tubes at X-band and it has

greatly simplified these measurements.
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Design of Interstage Coupling

Apertures for Narrow-Band

Tunable Coaxial Band-

Pass Filters*

The design technique to be described in

this note is applicable to tunable coaxial

baud-pass filters having narrow band-

widths (i.e., less than 10 per cent). In the
frequeucy range of 1500 Mc to about 10,000
Mc, coaxial band-pass filters usually employ
coupled k/4 resonant cavities. Uulike direct
coupled waveguide band-pass filters which
are often amenable to a complete paper de-
sign,l these coaxial band-pass filters require

* Received by the PGMTT, November 27, 1961.
I S. B. Cohn, “Direct-coupled resonator ban[i-~ass

fi$:~, ” PROC. IRE, vol. 45, pp. 187–195; February,


