—

Climatological Data for New Providence for
March 2020
—

The following information is provided by
Rick, WB2QOQ, who has been recording daily
weather events at his station for the past
38 years.

TEMPERATURE Maximum temperature this March, 73 deg. F
(March 20)
————————————————— Last March(2019) maximum was
74 deg. F.
—
Average Maximum temperature this March, 53.9
deg. F
Minimum temperature this March, 21 deg. F
(March 1)
Last March(2018) minimum was 16 deg. F.
Average Minimum temperature this March, 37.7
deg. F
Minimum diurnal temperature range, 4 deg.
- ————————————————— (48-44 deg.)3/29
Maximum diurnal temperature range, 34 deg.
—
(66-34 deg.)3/26

Average temperature this March, 45.8 deg. F
Average temperature last March, 40.5 deg. F

—

PRECIPITATION Total precipitation this March – 3.75” rain.
Total precipitation last March – 4.25” rain/
melted snow; 12.0” snow.
Maximum one day precip. event this March -

———————————–———————

March 19, 1.07” rain
Measurable rain fell on 16 days this March,
6 days last March.
Measurable snow fell on 0 day this March.
YTD Precipitation – 9.18”
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Antenna Analyzer Tricks for
Sheltering in Place
Jim Stekas - K2UI
Hand held antenna SWR analyzers are invaluable for trimming a new antenna to resonance. Between
antenna projects they mostly serve as expensive paper weights and doorstops. But there are many
other applications for your antenna analyzer, some of which are actually useful.
My situation may be atypical, but I have an ugly collection of coax of unknown type and length. For
the most part they fall into two impedance classes: 50 Ω and 75 Ω . To find the impedance of an
unknown coax, terminate it with a 50 Ω resistor and measure the SWR looking into the feed point.
If the SWR is 1 it is probably 50 Ω coax. But any coax that is a multiple of ½ wavelength long will
present the terminating 50 Ω impedance at the input feed point giving an SWR of 1 reading on the
analyzer. To verify the coax impedance we need to see how the impedance changes with length. By
varying the frequency of the SWR analyzer allows we can vary the effective coax length. If the SWR
is 1:1 at all frequencies (i.e. effective lengths) the coax's characteristic impedance is the same as the
termination: 50 Ω .
What happens if the coax is 75 Ω ? If we measure at a very very low frequency, the effective length
of the coax will be very small and 50 Ω will appear at the feed point resulting in a measured SWR=1.
As the frequency is raised the effective coax length will increase and the SWR will rise until the coax
is ¼ wavelength at the measurement frequency. The ¼ wavelength coax will transform the 50 Ω
termination to 112.5 Ω , which will give an SWR reading of 2.25. Note that this is a measure of the
quality of the match to 50 Ω at the feedpoint and is not the actual SWR in the coax1. To measure the
true SWR in the line we would need an analyzer designed for the CATV standard impedance of 75 Ω ,
75 112.5
which would read a constant SWR of 1.5= =
at all frequencies (i.e. effective lengths.) The
50
75
table below shows expected SWR values for 50/75 Ω terminations on 50/75 Ω coax.
Measured SWR for Coax/Termination Combos
50 Ω Coax

75 Ω Coax

50 Ω Termination

SWR = 1.0

1.5 < SWR < 2.25

75 Ω Termination

SWR = 2.25

SWR = 1.5

A ½ wavelength of coax without any termination (open) will present an infinite impedance at the feed
end. If we use a T-fitting to shunt the coax with a 50 Ω terminator at the feed, the analyzer will
measure an SWR = 1.0.
50 Ω
Open

1

½ wavelength

SWR = 1.0

Generally, hams don't care about the actual SWR on their transmission line. When a ham talks about “getting an SWR
of 1:1”, the goal is getting a good match at the transmitter regardless of SWR on the line.

By adjusting the SWR analyzer's frequency, F, until the SWR=1.0 we can assume it is ½ wavelength
150 m
long and derive its effective length from LRF =
. Typical coax has a velocity factor around
F MHz
100 m
66%, which translates to a physical length of L phys≈
. This can be a handy trick for measuring
F MHz
the length of a long roll of coax, or the length of a coax cable buried behind a wall. (Caveat: any
multiple of ½ wavelength will give the same result, so check that F is the lowest frequency that gives
an SWR=1.)
At right is a coiled coaxial cable I picked up at
a hamfest. The duct tape wrapping the coil is
marked 100 ft. (Right)
One end of the coax is open and the other end
is connected to my MFJ SWR analyzer through
a BNC tee connector. The other leg of the tee
has a 50 Ω terminator. The analyzer doesn't
have a digital frequency readout, but is has an
output port for driving a frequency counter
(brown cable at the top of the MFJ.)

After adjusting the MFJ frequency
for an SWR of 1, we read a
frequency of 3.349 MHz. Applying
our formula gives a length of:
100
L=
=29.9 m=98 ft
3.349
The SWR=1 at a frequency of
13.877 MHz which would
correspond to 2 wavelengths. Using
this value gives a length of:
400
L=
=28.8 m=94 ft
13.877
Those estimates are consistent within 5%, not perfect but good enough to tell you whether the cable is
long enough to reach your antenna feedpoint. (Assuming you know the distance to the feedpoint,
which is probably unlikely.)

Another application for the SWR analyzer is measuring the bandwidth of baluns and transmission line
transformers. The setup below can be used to sweep a 4:1 balun to determine the frequency range for
which SWR<1.1, a reasonable definition of its bandwidth.

200 Ω

4:1

SWR vs. F

The purpose of a balun is to force equal currents into each terminal on the balanced side. A balun's
“choking power” is its ability reject common mode currents caused by asymmetric ground paths from
the two legs of the antenna. We can simulate this by adding a resistor between one of the balanced
legs to the ground shield on the unbalanced side (see below). For current to flow in the bypass
resistor R the must be an equal common mode current flowing through the balun. A perfect balun
presents a very high impedance to common mode currents that suppresses current flow through the
bypass resistor.
200 Ω

4:1

SWR vs. F

R=1K
In the example above, the bypass resistor is 5X the impedance of the balanced side, and we would
hope that an SWR sweep would give results close to that without a bypass. The smaller the value of
R for which the SWR bandwidth is unchanged the greater the “choking power” of the balun.
How much choking power do you need? That's good thing to research to kill time between Zoom
meetings.

