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Frequency-Wavelength Calculator with Table
of Dielectric Properties

wAVEINOTH IN ey,
0 3 g

.o

ORISR LI LTSRS T S

L) o .

5 ’ e uﬁc:.?. o, oY %
. ™ N
A W oY Ate;, %,

e Y
I R
PR Loryvhat TR

W WL0ANERy,

s. 'OMW‘V![EMN“TWYOM X

"3 X VELOCITY FACTOR; SET (NOICATOR TO -
o & READ WAVELENGTH. i s
& _@ °
2 -2 g

FOR FREQUENCIES BELOW I00MHz, DIVIDE ENTIRE

SCALE BY POWERS OF 10 TO GET PROPER RANGE:  +°
g, MULTILY WAVELENGTH SCALE BY SAME 107 §5
--,mmmwmm.mnnm;'-

wo

B

R VELOCITY FACTOR
EXPANDED SCALE

oum;fénu

o

PROPERTIES OF DIELECTRICS & RG /U COAX

NAME/NUMBER OF CABLE % V.F. p 24 LOsSS™
AR, VACUUM 100
$EM1.SOLID POLYETHYLENE 00 Ne " 103 2
%G 62, 71 10 " "9 s
€G 43 70 " 128 2
®o s 70 30 13
TEFLON (TFE) (12}
RGO 07,008 215 227 143, %4) 142 170 198,19 2] S0 13 18: 26; 60; 63
RG 140,170 187 o0 73 26, 48
R0 190, 193 a0 '3 I
POLTATHYLENS (SOLID) POLYPROPYLENT o3
£G 5. 212, 6,10, 212: 9, 214, 1a, 7 e 50 23:16.10:3
€0 61, 12,13, 116: 34, 35,164 74 oy 2 23,16.3:16: 93,12
RO 17, 18, 219, 1191920, 220 111 s 0 0,77
RO 1), 122 (NICHBOME CENTER CONDUCTOR) (12 33 (1
®0 33, 59, 112 .o 30 30
20 39, 149 " s kil
POLTSTYRENS 2
nYLOM It viey 10857
PAPER BASE PHENOLIC 398 VERY LOSSY
FUSED SiLICA 513
SERYLLIUM OXIDR, BOROSILICATE GLASS 500
BORON MITRIDE "’

*Tg- COAX CMARACTERISTIC (MPEDINCE IN OMMS
**ATIENUATION - 407100 FT @ IGNZ . DIVIDF BY $10 APPROX ATIN. @ 200MHZ
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A frequency-wavelength calculator has been developed
which rapidly and accurately calculates wavelength of a
given frequency in a specific dielectric material. The unit
fits into a shirt pocket and includes a table of dielectric
properties and a one-step calculator.

Previous methods all entailed referencing a table of
dielectric-velocity factors and then performing a multi-
step calculation either by hand, a slide rule, or a desk
calculator.

The new calculator, as shown in the figure, has a wheel
which is free to rotate about its central mounting on a
backing card. The wavelength and velocity-factor scales
plus a table of properties for common dielectrics and
coaxial cables are printed on the backing card. The wheel
bears the frequency scale and has a window cutout with
an arrow indicator which aligns with the appropriate
dielectric-velocity factor. In addition, a cursor rotates
about the center of the wheel. .

The arrow indicator is set to the propefvelocity factor,
as” selected from the table. The wavelength and the
frequency appear directly opposite each other and can be
read using the hairline on the cursor.

The scales on the calculator are circular logarithmic
and are designed to minimize interpolations of powers of
10 for a limited range of velocity factors which are satis-
factory for most common materials. Other calculator
designs can be larger in size, include all the possible
velocity factors, and display wavelength in metric units.
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information contained in this document, or warrants that such use
will be free from privately owned rights.



Note: ] Patent status:

No additional documentation is available. Specific No patent action is contemplated by NASA.
questions, however, may be addressed to: ‘
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Goddard Space Flight Center _ Source: L. L. Thompson
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Greenbelt, Maryland 20771 ' (GSC-11200)
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