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and the recommended~ operating wave-
length range is

k= F& where 0.635 <F< O.870.

The generalized expression for differ-

ential phase shift may be written

/’(,,-,,) =;[/(l- (~)’)

_ ~(~- (~)’)] degrees (3)

where

C, = 2rr/1.841184

C, = 360/C1

and A,I/r, YC1/~ are known for values of d/~

where d is the penetration depth of each
metal plate

Curves (Fig. 2) of r(p, –p,)vsd/~ have

been computed for values of F between

0.63 and 0.88. They may be used for the
design of circular polarizers in any circular

waveguide operated at a wavelength within
the recommended range.

A circular polarizer was constructed us-
0.031 inch plates in 0.986 inch diameter
circula rwaveguide.An elliptically polarized
field analyzer (Fig. 3) was used to measure
the magnitude and orientation of the
polarization ellipses obtained. l’hese quan-

tities suffice to determine~4 the actual phase

shift introduced by the plate at each operat-
ing frequency.

2 “Mditary Standard Specification MIL-W-
23068. ” Armed Service Technical Information Agency,
Arlington, Vs., Rept. No. MIL-W23068; October,
1961.

z ,>VerI, High Frequency Techniques. ” Radio Re-
search Lab. StatT, Har~.ard Unit.erslty, Cambridge,
Ma%,, published by McGr~w-Hill Book Co., Inc., 1st
cd., vol. 1, ch. 6, 1947.

4 “Reference Data for Radio Engineers, “ Inter.

natl. Telephone and Telegraph Corp., published by
Stratford Press Inc., New York, N. Y., 4th cd.. ch. 23,
PD. 666–670; 1961.

-H-t=.0625”

A comparison betweeu computed and ex-

perimentally determined phase shift con-

stants is shown in Fig. 4. There is agreement
to within 0.2° per inch, this being the maxi-
mum deviation of any experimental point

about the computed curve.
The percentage bandwidths obtainable

with this type of polarizer have been com-
puted for plates from three to fifteen radii
in length (Fig. 5). The bandwidth to 3 db
ellipticity is approximately constant (27 ~ 1
per cent) for plates greater than four

radii in length. Matchiug of the plates by
some form of stepping is normally un-

necessary.
JOHN R. PYLE

Weapons Research Establ.

Adelaide, .Iustralia

Design Curves for Interdigital

Band-Pass Filters

Band-pass filters may be constructed us-
ing interdigital arrays of quarter-wa~-e strip-
line resonators as shown in Fig. 1. Inter-
digital filters are attractive in that they are

1 ) compact

2) easily fabricated without tight toler-
ances

3) free of spurious responses at twice the
pass-band frequency, fO (second pass-

baud is at 3jo).

Matthaeil gives design equations for iu-

Manuscript recei,ed June 1:1964.
1 G. L. Matthaei, “ Interdigltal band-pass filters, ”

IRE TRANS. ON MICROWAVE THEORY AND TEcJ%-
NIQUm, vol. MTT-10, PP. 479–491; November, 1962.
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terdigital filters of prescribed bandwidth and

number of cavities N. The low-pass proto-

type elements are found from tables. z,s The
widths and spacings of the stripline resom>-
tors are determined using Getsinger’s4 charts
of capacitance for coupled rectangular bars

between parallel plates.
Experience has shown that to design one

band-pass filter using the above references
may take up to two hours especially if the

operator is unfamiliar with the procedure.
The author has used an I13M 7090 com-

puter to carry out all the ‘operations neces-
sary for the design of an interdigital band-

pass filter. The program6 consists of about
200 cards and requires 2 seconds execution

time per filter.
Figs. 2 to 9 (pages 560-567) give com-

puted widths TI “I< and spacings .SII ,K+I of
interdigital stripline arrays of N cavities.
The curves may be used to design maximally

flat and Chehyshev type filters having band-

widths up to ten per cent and values of N

between three and eight. Filter parameters

are given in inches for this commonly used
0.0625 inch brass strip bet~veerr ground

planes spaced at 0.3125 inch (i.e., t/b=0.2).
Designers may use the curves for different

ground plane spacings, 6 pro~ided that
t/b=0.2,and the values c,f U-x and .S,K,IC+l

are multiplied by b/O.3 125.
The author wishes to thank the Chief

Scientist, Department of Supply, for permis-
sion to publish this article,,

JOH.N R. PYLE
\\’eapons Research Establ.

Adelaide, AU stralia

2 ‘>The Mjcrowave ~rlgine~ls, Hzindbook and
Buyers’ Guide, ” p, 95, 1964.

s L. Weinberg, “.additional tables for design of
optimum ladder networks, ” J. lka?~kl~?~ Inst., vol. 246,
Pp. 7-23, 127–138, July and August, 1957.

4 W. J. Getsinger, ‘CouP[ed rectangrdar bars
tween Parallel plate%” IRE T]?.*?Js, ON MICROWAVE
THEORY AND TECHNIQUES, vol. MTT-10, Pm 65-72;
January, 1962.

5.t. R. Pyle, “IBM Prcgramme 1. G.4.10.26n
Weapons Research Establishm{:nt; Janlmry, 1964.
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Fig. l—Ccmstructionof aninterdrsital striphn eband-pas sfilterarrayof Ncavities.
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Fig. 2—Interdigital stripline band-pass filter maximally flat amplltude response.
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COMPUTED WIDTHS WK AND SPACINGS

SK,K+l OF INTERDIGITAL STRIPLINE

ARRAY OF N CAVITIES.
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COMPUTED WIDTHS WK AND SPACINGS
SK, K+ I OF INTERDIGITAL STRIPLINE

ARRAYS OF N CAVITIES.
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COMPUTED WIDTHS WK AND SPACINGS

‘K K+l OF INTERDIGITAL STRIPLINE

AR’RAY OF N CAVITIES.
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Fig. 6—InterdigitaI stripline band-pass filter Chebyshev response with 0.1 db pass-band ripple.
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Fig. 7-Interdigital stripline band-pass filter Chebyshev response with O,l db pass-band ripple.
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1COMPUTED WIDTHS WK AND SPACINGS

‘K, K+l OF INTERDIGITAL STRIPLINE
ARRAY OF N CAVITIES.
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Fig. 8—Interdigital stripline band-pass filter Chebyshev response with 0.5 db pass-band ripple.
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COMPUTED WIDTHS wK AND SR3CINGS

SK, K+ I OF INTERDIGITAL STRIPLINE
ARRAYS OF N CAVITIES I
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