THE WEST RAND AMATEUR RADIO CLUB

Inside this

issue:

Editor’s 1
Comments

Another All 1
Band Antenna

The UHF type 4
connector

under network
analysis

Special points of
interest:

o Re-issued
July 2008
Anode.

) Contact
details on
back page
(updated)

Page 1

August 2008
Volume 9, Issue 2

ANODE

Editor's Comments

August 2008
Volume 9, Issue 2

o

[From Phillip]
Hi Committee

Suggestions for the new commit-
tee

Minutes

* Take minutes and distrubute
electronicly.

Club grounds maintenance.

* Start a duty roster for club mainte-
nance.
* Have a budget to work with.

Identify improvements projects.

* Remove antenna

* Hydraulic lowering arm

* Tiles in bath room

* VHF UHF Activities and antennas

Promote.
* Membership
* Contesting

* Training

Start a savings fund with goals.
(continued on page 2)

Another All Band Antenna

By Roger Davis ZS5L. Caldwell
House, 14116 Caldwell Rd. DURBAN
4001

I came across the following antenna
in a write up from 1984 and it rather
intrigued me as to why it should
work, especially as the creator,
W4HDX says that it out performs di-
poles cut to frequency and claims
that the antenna is as much as 5 'S"
points lower on noise than a single
dipole cut to frequency and fed with
coaxial cable.

As you will see from the frequency
chart, the top section is non-resonant
on any of the bands it is designed
for.

160 to 10 metres — each leg is 32,92
metres

80 to 10 metres - each leg is 16,45 me-
tres

40 to 10 metres - each leg is 8,23 me-
tres

The feedline is nude up of two equal
lengths of RG-58 coaxial cable. The
length of these cables should be
greater than a quarter wavelength at
the lowest frequency required to use.
At the top end of the feed line. the two
braids are connected together and
each of the coaxial inner conductor is
connected to opposing legs of the di-
pole antenna. At the business end of

(continued on page 2)
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Signal Tracer and Injector

(continued from page 1)
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BALANCED FEEDER

the feeder line the braids are connected to-
gether and also connected to the equipment
ground,, which is hopefully at earth potential.
The two inner conductors are then connected to
the balanced terminals of an antenna coupler or
in the absence of a balanced output on an an-
tenna coupler, the inner conductors can be con-
nected to a 4:1 balun and this may now be con-
nected to an ATU. The benefit of this screened
balanced feeder arrangement means that the
feeder can be strapped to a metal support pipe
or even buried in the ground.

Editor's Comments

(continued from page 1)

* Repeater upgrade
* Projector

BTU

De ZS6PVT
Phillip Van Tonder

o
Hi John
Sorry been rather busy this end to reply.

OK JOOP is the Chairman

As with most wire antennas, the top section
should be horizontal and as high as possible.

For 80 metre operation, a feedline length of
16.76 metres is recommended.

4:1 BALAKNCED TO UNBALANCED FERRITE TRANSFORMER

A
B

FERRITE ROD
QR TOROID

INRRRN

l BALANCED QUTPUT
A

2

UNBALANCED FEEDER TO A.T.U.

[

I should be pleased to hear from anyone who
can compare this antenna with types such as the
G5RV and G8KW trap types.

Geoff is vice

romeo and you are also on
Philip on repeater

Craig is still finacial

That should do it
When are you back????

Stuart

Stuart Baynes ZS60UN

EX Chairman :-)

West Rand Amateur Radio Club

Johannesburg

South Africa

http://www.jbcs.co.za/ham_radio/index.php
(Continued on page 3)



Editor's Comments

(Continued from page 2)

(Club Web address)
zséwr.club@gmail.com (official club email ad-
dress)

-}

In August 2005, I suggested we change the for-
mat of the Anode to XML, so as to send it out us-
ing text and Packet Radio. So Packet Radio is
dead, so I don't need to change the Anode from
PDF. Hmm, So why would I consider a high
speed Packet Radio modem article?

-}

magie365 wrote:

> Hi,

>

> does any one know of means of sending CW
over the Internet?

> (First Newsgroupe post, hope this is right and
works!)

Yes.

If you mean exclusively over the Internet, and at
no point going out over the air, try these:

<http://www.mrx.com.au/d_cwcom.htm>
&

<http://gsonet.com/programs.html>

If you want some combination of over the air and
over the Internet, there are several answers:

Echolink, eQSO, and a few more I don't
remember off the top of my head.

Google is your friend.

vy 73 de john, n5dwi
(ex-k5hoq)

Oops. I forgot about #CW@irc.freenode.net

Page 3

Download X-Chat & CWirc and you're ON THE
AIR ! Or at least, ON THE NET.

You can find them at:
<http://www.xchat.org/>

&

<http://users.skynet.be/ppc/cw_channel/>

If you're a Windows user, X-Chat is $20 (first
month free); but it's always completely free for
Linux users.

And CWirc is (currently) free for everyone.
I guess that's only fair since Bill Gates has
already trained his victims to keep bending

over.

john, N6SDWI
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The UHF type connector under network analysis

A closer look at the non-constant impedance
PL-259 and SO-239.

By Chris J Arthur VK3JEG

Introduction

The UHF type connector saw its conception in
the early 1930's, a time when VHF/UHF technol-
ogy was quite new. The forefathers of VHF
were in many cases Amateur radio experi-
menters, most with Engineering and technical
backgrounds, they began experimenting and
working the VHF frontier around 1926. Soon
thereafter research into FM radio and Televi-
sion began and out of this era came the then
named UHF connector.

At this time the mathematical concepts and
models of fields and waves were well defined
by James Maxwell and others who followed
Maxwell's work. However the problems en-
countered were of a physical nature as instru-
mentation and material sciences were develop-
ing at much slower rates. Results in this era of
radio and communications were more often
gained by the trial and error method of experi-
mentation with measurements being made by
instruments which would now be considered
crude. This in actual fact is a credit to those
who achieved so much at the time.

Aim

In this short paper I will attempt to take a prac-
tical approach to demonstrate the problems as-
sociated with non constant impedance RF con-
nectors. Of particular interest is the now inap-
propriately named UHF type connector, known
more commonly as the PL-259 (Male) and SO-
239 (Female). The results gained here are pri-
marily aimed at supplying fellow radio ama-
teurs with information that is not readily avail-
able. Characterisation will take place at fre-
quencies around 146 MHz and the at UHF fre-
quency of 438 MHz, where in actual fact this
type of connector is not recommended for use.

Manufactures of UHF plugs and receptors all
state that this type connector are of non-
constant impedance and are suitable for use up
to 200 or 300 MHz, depending on production
quality. They also state that the UHF connector
can be used up to 500 MHz with a cautionary
note of reduced performance. A range of
manufacturers specifications for the UHF type
connector are included in appendix A. Con-
necters and adaptors used in this test are also
included. Note: appendix A is not included in
html version.

Method

How do we evaluate the characteristics of a
connector? Well, to start with we would need to
measure the impedance. Having established
this we could then find the insertion and return
losses. How do we measure these parameters?
The most widely used instrument and pre-
ferred tool for RF engineers is the Network
Analyser. In this case I employed the use of the
Royal Melbourne Institute of Technology's Wil-
tron model 360B Vector Network Analyser. This
is a device that measures the magnitude and
phase characteristics of RF networks, amplifi-
ers, attenuators and antennas operating from
10 MHz to 40 GHz. It compares the incident sig-
nal that leaves the analyser with either the sig-

(Continued on page 5)



Page 5

The UHF type connector under network analysis

(Continued from page 4)
nal that is transmitted through a test device or
the signal that is reflected from its input.

Procedure

For this test I decided to simulate the amount of
transitions that would be encountered in a trans-
ceiver to feedline, feedline to antenna situation,
with the exception of the actual feedline. Further
to this I will make a comparison with the N type
constant impedance connectors using the same
approach.

I used precision 50 Ohm Test lines, 500mm in
length, being terminated with APC-T's at both
ends, so APC-T's to Male N types were added to
each. The Network Analyser is calibrated with
the 50 Ohm test lines and adaptors installed on
each port using the supplied standards in the
form of a 50 Ohm Cal Kit. A OPEN, SHORT and
TERMINATION. Great care must be exercised
with all cal kit components as they are quite ex-
pensive (around $1000AU ea).

UHF type adaptors used in comparison

2 x Female N to PL-259 Adaptors (simulating line
connectors, PL-259's)

1 x Female UHF Barrel Connector (simulating
radio and Ant, SO-239's)

N type adaptors

2 x Female to Male N Adaptors (simulating the
line connectors, N Males)

1 x Female to Female N Adaptor (radio and an-
tenna connections, N FM's)

Results

Two of the N to PL-259's were mated with a UHF
(SO-239) barrel connector, this configuration
then becomes the DUT for the UHF series of

tests. A direct comparison is then made with an
equivalent combination of N type adaptors from
50 to 500 MHz, thus the results are presented as
such. It should also be pointed out that all fig-
ures stated are as displayed at the time of test-
ing, for the sake of simplicity we will ignore sys-
tem errors and associated calculations.

PL-259 Combination (2xPL259, 1xUHF Barrel)
REVERSE REFLECTION

MARKER TO MA»
HARKER TO HIN

D.0B0000 - G,500000 GHz

N-type Combination {2xN-type m, 1xN-type Barrel)

ERSE REFLECTION

REF .

| PHARKE

MASKER TO I

The first comparison is that of Reverse Reflection
Impedance, this is known as a S22 Parameter. In
short the closer this figure is to one on the real
axis of a Smith Chart, the better the match is to
50 Ohms. Results shown on the lst Smith Chart
verify that the UHF connector is as the manufac-
turer's say, a non-constant impedance connec-
tor. At 146.3 MHz the Reverse Reflection Imped-

(continued on page 6)
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The UHF type connector under network analysis

(continued from page 5)

ance of the combination is about 38 Ohms
(ignoring the complex) at 432 MHz, the figure
is almost 30 Ohms. Turning to Smith Chart 2
shows almost a perfect transition through the N
type combination to 50 Ohms, right up to 500
MHz.

PL-259 Combination (2xPL-259, 1xUHF Barrel) Lo ik
| OREF, BLANE
S11 FORLIARD REFLECTION D000 mm
. 3 | IMARKER 1
LBG MAG. 4G 0004B-DIY | ; 0.144500 GHz
kb e PR el EBLOTE U

MARKER TO R
MRRKER TO I““-Z

0 de

O O'"(?l 00 GHz D BOO000 |

N-type Combination (2xN-type m, 1xN-type fm Barrel)

1 FORLARD REFLECTION |
| sMARKER 1

H Cu144500 GHz
=34.340 3B

|| HBRKER TO AN
HARKER TO I

DdB ¥

r"ri*

The next comparison was that of Forward Re-
flection or Return Loss known as a S11 Parame-
ter. Return Loss is a measure of the dissimilar-
ity between two impedance's. The Amplitude of
the reflected wave to the amplitude of the inci-
dent wave, expressed as a ratio, normally in
decibels and is measured at the junction of the
transmission line and a terminating imped-
ance. In an ideal model there would be no
measurable return loss because the load would
receive and absorb all of the transmitted
power but in the real world this is not the case
as no system is perfect. A very good transmis-

sion system would have a return loss of around -
30 to -20dB at microwave frequencies. A return
loss figure of -20 to -10dB is what may loosely
be termed as the norm for a reasonable trans-
mission system working at VHF to Microwave
frequencies. Good connectors exhibit return
losses on the order of -40 to -30 dB and as we
can see on the PL-259 & UHF Barrel data, it's not
quite within this range. Being at -15 dB for 146.3
MHz and a rather poor figure of around -8 dB at
432 MHz. On the next plot, we can see that the N
type combination was fairly flat from 50 to 500
MHz, giving a much better result with return
loss figures in the order of -35 to -30 dB across
the same frequency range.

PL-259 Combination (2xPL259, 1xUHF Barrel)

H 3 = 223
REF . PLANE

S21 FORMARD TRAMSHISSION el
LOG MAG. PREF 2-0 . 04048 C.BO04BDTY | mﬂRKER lr; iz
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N-type Combination (2xN-type m, 1xN-type fm Barrel) 43
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The final sets of comparison data is probably
the most interesting to the VHF/UHF amateur
being Forward Transmission or Insertion Loss
known as S21 Parameter. This parameter is by

(Continued on page 7)
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The UHF type connector under network analysis

(Continued from page 6)

name self explanatory and the comparison plots
and data are presented on the last 2 sweep data
plots. The Insertion Loss that we can see associ-
ated with UHF connector data is of course due to
the non- constant Impedance transition. We can
also see that this becomes more of a problem as
frequency increases toward 500 MHz on the
sweep data. At 144.5 MHz and 146.3 MHz the In-
sertion Loss runs around 0.2 dB, increasing to
around 1 dB at 432 MHz. In comparison the In-
sertion loss for the N-type combination was very
low, in fact almost immeasurable.

Conclusion

Before wrapping things up I must admit that the
UHF type barrel connector employed here was
of fairly poor quality, as one would find in most
hobby type outlets. I suspect that it contributed
significantly to the poor results gained but we
should also keep in mind that good quality con-
nectors of the UHF type are not easily found. In
real world terms the 0.2 dB Insertion loss at 144
MHz would be a transmission loss of more than 1
Watt from a 25 Watt input at 144 MHz. The real
bad news is at 432 MHz where we see a loss in
the order of 1.0 dB, this equates to a transmis-
sion loss of around 6 Watts with 25 Watts input.
This phenomenon is of course due to the Imped-
ance "bump", the power is not actually lost but
reflected in the transmission lines.

Most of us have used a VSWR meter, a useful de-
vice for looking at reflected waves, a lot of these
units also give a relative power reading. Per-
haps at sometime or another you may have no-
ticed some particularly strange indications
while using your meter at VHF/UHF frequencies.
The problem with this type of instrument is that
it is both frequency and impedance sensitive.
We can normally recalibrate for the frequency
of operation but impedance is fixed at 50 Ohms,
therefore any mismatches on the line both be-
fore or after the meter will cause error in the in-
dicated parameters. As we can see from our test
results of the UHF type connector the Imped-

ance is non-constant and at VHF and UHF fre-
quencies offers a varying mismatch to 50 Ohms.
This in turn will cause error in both VSWR and
Power readings particularly at UHF frequencies.
A more detailed description of interpreting An-
tenna and line measurements directed particu-
larly at the Amateur was written by R Bertrand
VK2DQ in the mid 1980's, it can be found in the
Amateur Radio Action, Antenna Book 3.

I would like to finish with these few points. The
first being that the so named UHF connector
from the past is not really suitable for use above
300 MHz at all. Perhaps the exception to this
would be when a cheap and rugged system is
required where loss and good signal to noise
ratio is of little concern. Unfortunately it appears
that both Amateur and CB Radio UHF type
equipment fall into this category as many manu-
factures still supply SO-239 UHF receptors as
standard equipment. The second point is that
from our results we can see that utilisation of the
UHF connector at 146 MHz for FM type trans-
ceivers is not such a problem. A cheap rugged
connector is probably an advantage as many FM
units are used for mobile applications. However,
for 144 MHz SSB type work where low loss and
good signal to noise ratio is very desirable,
again I would not recommend the use of UHF
type connectors. The UHF connector still has a
place in many applications where a robust eco-
nomical RF connector is required but for serious
applications its use should be limited to below
100 Mhz. As we have shown the N type is far su-
perior in performance, it should also be noted
the BNC type connector is similar in perform-
ance to that of the N type but has the disadvan-
tage of being less rugged. In the end, one
should always check with the manufactures
specifications.

from:
http://www.gsl.net/vk3jeg/index.html
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The West Rand Amateur Radio Club

26.14122 South - 27.91870 East

P.O. Box 562
Roodepoort
1725

Phone: 082 573 3359 (Chairman)
Email: zs6wr@gmail.com.

Web page: www.jbcs.co.za/ham_radio

Bulletins (Sundays at ...)
11h15 Start of call in of stations
11h30 Main bulletin start

Frequencies

439.000MHz 7.6MHz split

Input: 431.4MHz (West Rand Repeater)

145,625 MHz (West Rand Repeater)
10,135 MHz (HF Relay)

Radio Amateurs do it with more frequency!

Chairman Joop Hesp ZS6C

Vice Chairman Geoff ZS6GRL

Secretary (Anode) John Brock ‘PieRat’

Treasurer Craig Woods  ZS6CRW 795 1550 (H)
Member Romeo Nardini ZS6ARQ

Member (Repeater) Phillip

SARL liaison Willem

ZS6WW]

zsbwr@gmail.com OR

Joophesp@telkomsa.net

glevey@gmail.com

011 768 1626 brockjk@gmail.com

craig.woods@absamail.co.za

roshelec@global.co.za

ZS6PVT 083 267 3835  phillipvt@sse.co.za

marie.w@absamail.co.za

West Rand members - we need your input!

To make this the best ham radio magazine
in South Africa we need your input. Please
submit articles, comments, suggestions etc.

Please send plain text with no formatting to
the email address below.

In July 2003, we re-published an Anode
Compendium on CD. It has the issues from
July 2000 until June 20085. This included the
new Adobe reader. It has been updated,
check with the chairman for details.

We need your input! Email us articles,
comments and suggestions please.
zs6bwr@gmail.com



