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NEXT ISSUE 

SCARC Inc. Office Bearers AGM March 2009 
President   Noel Des Jardins VK4NL 
Vice-President                 Wayne Shaw VK4WS  
Secretary  Gordon Taylor VK4VP 
Treasurer  Keith Noll VK4AKA 
Committee   Ray Stuart VK4YRS; Mike Little VK4YFL; Richard Philp VK4YRP 

Copy deadline: 3rd Tuesday of the month preceding first month of issue. 
Email:  gcombes4@bigpond.com  

      MEETINGS, NETS and SERVICES 
Club Station:    VK4WIS 
Club Repeaters: 

             Wilkes Knob: VK4RSC on 146.850 MHz & 438.075 MHz. 
      Luguna Lookout: VK4RSL  on 146.825 MHz & 438.175 MHz 

Wilkes Knob:  VK4RSN  on 53.700 MHz 
Gympie (private): 146.725 MHz 

General Meeting: Monthly on the first Tuesday at 7:30 pm in the  
Club House, old Toll Plaza building, 85 Godfreys Road, Bli Bli. 
  Visitors are welcome to attend. 
Weekday Meeting: Weekly at 10:00 am—2:00 pm on Wednesday. 
Sunday Meeting: 3rd Sunday of each month at 10:00—2:00 pm. 
Good Morning Net:   Daily at 8.15 am at VK4RSC on 146.850 MHz. 
 Conducted by various club members. 
Tech Net:  Weekly at 8:30 pm Sunday at VK4RSC on 146.850 MHz. 
 Check in, raise topics and ask your technical questions. 
80 m Net:  Weekly at 7:30 pm Thursday on 3660 kHz. 
10 m Net: Weekly at 8:15 pm Wednesday on 28.470 MHz USB. 
 6 m Net:  Weekly at 7:30 pm Friday at VK4RSN on 53.700 MHz. 
 2 m Net: Weekly at 7:30 pm Sunday on 144.300 MHz USB. 
 Conducted by club station VK4WIS. 
QNEWS: Relayed Sunday at 9:00 am at VK4RSC on 146.850 MHz.
 After the broadcast a callback is conducted by VK4WIS. 
Internet:   www.vk4wis.org 
 This website provides previous issues of Pelican Droppings 
 in full colour in pdf format which can be downloaded. 
 The current issue can be had by subscribing to the email 
 edition in pdf format. Apply to SCARC. 
EchoLink:    Available on VK4RSC 146.850 MHz. 
 The Internet station is VK4WIS-R and the node is #316084.  
  Also Available on 438.075 MHz  with a node of  #6564 
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  Presidential  Preamble 

An omission in PD 100’s President’s Preamble is printed on page 8. 

      Time is absolutely flying and the year's end is rapidly approach-
ing.  
      Our August GM barbeque was a tremendous success and a good 
time was had by all. 
       I also made a quick trip around the South Burnett to check out 
some places to stay for our October Camp and to finalise our stay at 
Maidenwell on the 31/10/2009 & 1/11/2009. All looks good. There 
will be a pig on the spit Saturday night from 1745h followed by star 
gazing at the observatory from 1930h. If there are any further takers 
please let's know by the second week in October. 
      Mikey VK4YFL and Jane also went tripping on a 4x4 bus tour to 
the Kimberleys in northern W.A., and beyond after flying to Cairns 
and then on to Alice Springs. At 'Springs they hopped aboard a 4x4 
bus for the tour. They took notes on how the other half live; it was a 
real learning curve so I am told. Mikey tells me that they took over 
2000 photos. Lets hope some of them get past Jane for our viewing. 
The return journey from Alice Springs was via Adelaide and on to 
Brisbane. From all reports a good time was had by all and the extra 
baggage paid was for red dirt which is still being removed from eve-
rything. Welcome back - we await all the pictures. 
      Whilst I was away in Perth Wayne VK4WS and crew made a 
tremendous effort in the Remembrance Day Contest operating from 
the clubrooms. 
      Elsewhere Leicester VK4ALH and others enjoyed themselves 
activating the old Caloundra Lighthouse for the annual lightship 
lighthouse weekend. Thanks to all who supported the weekend ac-
tivities in my absence (see Award  photographs in this issue). 
      Caravan up-date: The WICEN caravan is now situated at my 
place, as we no longer have the support of EMQ. We have arranged 
sponsorship elsewhere and that is looking good. Council have been 
notified of the situation and are aware that the caravan is available in 
emergency situations. We now have a communications link between 
the clubroom and the Tewantin Council chambers where the local 
Local Disaster Management Group (LDMG) have a control centre. 
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Radio Quiz Answers  
1) Antenna 
2) Amplifier 
3) Balun 
4) Band 
5) Capacitor 
6) Connector 
7) Detector 
8) Diode 
9) Filter 
10) Ionosphere 
11) Law 
12) Modulation 
13) Noise 
14) Oscillator 
15) Receiver 
16) Sideband 
17) Solar 
18) Square 

Sunfest refreshments room which proved to be popular as usual. 
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Sunfest 2009 
Above and below: The selling tables early on in the day. 
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Enter the SCARC club radio room and meet Harvey VK4AHW  
operating one of the two HF radios. VHF/UHF radios are on the shelf . 

This will expedite the movement of the WICEN caravan should an 
emergency situation arise. 
      As I conclude I can report that the October Camp at Maidenwell 
was a tremendous success. (see photos on  page 22). Thanks to a 
dedicated group of participants. It was my pleasure to sit back and 
watch every one catch up with old friends. We hope to see you again 
next year. 
      Also a big thanks to those who held the fort while I was away 
living it up and also for the support over the past 12 months. 
      That’s about it for another edition. To those of you on the sick 
list and those who have lost love ones our thoughts are with you; call 
me if you wish. 
       Merry Christmas and a Happy New Year to all. Remember— no 
drinking and driving.  

Noel VK4NL 
PS See note  page 16 on  the 2009 Christmas Party 
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Testing antenna and feed-line 
with a Vector Network Analyser 

by Frank Winter VK4BLF and Geoff Combes VK4GWC 
 

      In the previous issue No.100 of PD Frank Winter VK4BLF intro-
duced his newly completed Vector Network Analyser (VNA). Now 
he will demonstrate a practical application of the VNA: Measure-
ment of the S.W.R. over frequency band of a VHF antenna.  The an-
tenna is the six meter Yagi belonging to Geoff VK4GWC which is 
located on the roof of Geoff’s radio shack. The antenna is a short-
boom, 5-element Cushcraft. The driven element is folded and uses a 
multiple of 1/4-wave coaxial cable transformer to lower the imped-
ance to near 50 ohm (using 93 ohm RG-62). As a reminder we show 
a simplified block diagram of the VNA in Fig.1. 
      After a calibration test the 50 ohm feedline for the antenna dis-
connected at the antenna input N-type socket. The purpose of this is 
to measure the length of the feedline. The measured as 14.1 m. 
The feedline was reconnected to the antenna and the complex imped-
ance at the end of the cable in the shack measured by the VNA over a 
frequency band of 40 to 60 MHz. centred on the lower end of the six 
meter amateur band. 
      The impedance data collected was fed to Z-plot software on the 
lap-top computer, which was set to show the data in terms of S.W.R.  
The Z-plot is shown in Fig.3 on page 6. This Z-plot was then cor-
rected by inserting a cable of 14.1 m length, 50 ohm impedance and a 
velocity factor of 0.66 (polythene dielectric). The S.W.R. at the an-
tenna input is shown in Fi.4 and the corresponding Smith charts of 
impedance are shown in Figs.5 and 6 on page 7. 
       You can draw your own conclusions from Fig. 4. Next issue we 
will be describing more impedance testing using the VNA.    

COUPLER SPLITTER FEEDLINE & ANTENNA 

VECTOR NETWORK ANALYSER COMPUTER 

Fig.1  Block diagram of the test set-up 
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What on earth is a Bubble Jet? 
      Until the mid 1990s most people used a dot matrix printer or a 
typewriter style printer with their computer. Today’s home printers 
use either bubble jet or piezo technology which can give exceptional 
quality colour prints and crisp type in many different fonts and sizes. 
When you click the Print button, a program called a driver translates 
the file from the computer’s memory into a pattern of minute dots of 
different colours that will blend together to look like a smooth image 
on the paper. That pattern is transformed into a sequence of instruc-
tions for the print head as it moves across the paper. The print head 
has between 300 and 600 tiny nozzles each less than the diameter of 
a hair. These squirt up to 6000 microscopic drops of ink per second 
in the sequence dictated by the driver.  
      In a bubble jet printer, a tiny quantity of ink at the back of the 
nozzle is heated to 500º C by passing an electrical current through a 
resistor. The ink vapourises into a bubble and the expansion forces a 
drop of ink out of the nozzle. The resistor then cools down and the 
bubble collapses, creating a vacuum which draws more ink into the 
heating chamber from the main ink tank. The time taken for a com-
plete cycle of heat, expand, squirt, cool and suck more ink is 10 mil-
lionths of a second. Each drop of coloured ink is about 10 –11 of a 
litre, while black drops contain four times as much. Bubble jet print-
ers are used by Canon, Lexmark and Hewlett-Packard. 
      Epson printers use piezo technology. Here, instead of a bubble 
forcing the ink out of the nozzle, a piezo-electric crystal is caused to 
deflect by an electric current and this movement squirts out a drop of 
ink. A lower voltage causes a smaller deflection, so the size of the 
drops can be controlled by the applied voltage. 
      Most printers use four colours – cyan, magenta, yellow and 
black. (Cyan is a shade of blue, Magenta is a shade of red). The 
driver program first works out the exact colour of each dot on the 
page, then calculates how many drops of ink of each of the four col-
ours is needed to fall on the same dot on the page to make that col-
our. It is a huge mathematical calculation to work out the combina-
tion of ink drops for each dot and a 4” x 6” photo printed at 600 dpi 
contains over 14,000 dots, each placed with the utmost precision on 
the paper. 
      So next time you impatiently tap your foot waiting for that A4 
sized colour print to inch its way out of your printer, spare a thought 
for the Pentium processor doing all those calculations, the little heat-
ers vapourising the ink into bubbles and the little drops being 
squirted onto the paper. It is a modern marvel!  End 
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Fig.2  Frank VK4BLF (right)  in the radio shack of Geoff 
VK4GWC  testing  a  6 metre Yagi. Frank’s Vector Network 
Analyser is on the left of the laptop computer and the splitter 

and coupler are in front of the VNA. 

Z-plots on pages 6 and 7 
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Fig.3 SWR at the end of the coax cable in the shack. 
Fig.4 SWR at the antenna (SWR corrected by software for coax 

cable of length of 14.1 m) 
Figs. 5 & 6 are the corresponding Smith charts. 

Fig.3 

Fig.4 

Testing antenna and feed-line with a Vector Network Analyser (cont.) 
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Maidenwell Camp 
Noel VK4NL photographing the pig on a spit. 
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Maidenwell Hotel Camp Meet 31 Oct –1 Nov  2009 
The meet was attended by over 60 amateurs and their family 
and friends. 58 sat for the evening meal of spit roast pig and 
beef  with spuds and salad prepared by the hotel. 

Visitors assemble in the camping area 

Campers at the Maidenwell Hotel:  Clockwise beginning with young Jaden at 
the head of the table, then Deborah, Wendy, Karen,  Laurie VK4LO, Angela, 
Ian VK4ZS, Jim VK4YC and Wayne VK4SWC. 
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Fig.5 

Fig.6 

End 



8 

PD 100 President’s Preamble - Omission 
      I also made a quick trip around the South Burnett to check out 
some places to stay on our October Camps and to finalise our stay at 
Maidenwell on the 31st October 2009 and 1st November2009.  
There will be a pig on the spit Saturday night from 1800 h followed 
by star gazing at the observatory from 1900 h.  If there are any fur-
ther takers please let’s know by the second week in October. 
      Mikey VK4YFL and Jane also went tripping on a 4x4 bus tour to 
the Kimberleys in W.A. and beyond after flying to Cairns and on to 
Alice Springs.  It was a real learning curve on how the other half 
live. Mikey took notes and over 2000 photos. Let’s hope some of 
them get past Jane for our viewing. They returned, flying from Alice 
Springs via Adelaide, and on to Brisbane. From all reports a good 
time was had by all and the extra baggage paid was on red dirt which 
is still being removed from everything. 
      Welcome back and we look forward to seeing some of the photo-
graphs.     

Noel   
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A few Awards were made in the last month or so. Above Bill 
VK4XZ receives a Certificate of Appreciation from club president 
Noel VK4NL. On the page opposite we show Cecil Tysoe and Kirsty 
who contributed so much to the Lighthouse Weekend Radio event. 
Kirsty is presently studying for a Foundation Licence under the tutor-
ship of Harvey VK4AHW.  

 
Christmas party  1st December, 2009 

 
The General Meeting will start at 1800h and the BBQ at about 

1900h.  As usual the club will supply sausages, onions , bread and 
beverages. Members are asked  to bring a plate of something to go 

with the cooked food. 
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BOOK REVIEW  
by Tony Thorrold VK4KKY 

The Man Who Knew Too Much, by Stephen Inwood. 
Subtitled: The strange and inventive life of Robert Hooke, 1635 – 

1703. 
Published by Macmillan, ISBN 0 330 48829 5 

 
       Robert Hooke was an extraordinary man, especially for his time. 
If we have heard of him at all, it is probably only for Hooke’s Law 
which has to do with the properties of springs, but this is only one of 
the many, many inventions and principles which this clever man dis-
covered. Born on the Isle of Wight, he attended Westminster School 
in London and Christ Church, Oxford.  
      He started work as a paid assistant to Robert Boyle, inventing an 
air pump and a vacuum pump for Boyle to use in experiments on air 
pressure, vacuum and combustion.. The mid 1600s was the period 
when a few people were just starting to do experimental science to 
discover true scientific principles, rather than blindly following what 
the ancient Greek philosophers or the church had been teaching for 
centuries and Hooke was at the forefront of these. He and Sir Isaac 
Newton did much research into gravity and the laws of celestial mo-
tion, although Newton is nowadays exclusively credited with these 
discoveries. Hooke invented, transformed or improved almost all of 
the important scientific instruments of his day: barometers, ther-
mometers, reflecting and refracting telescopes, microscopes, quad-
rants, sextants, pendulums, spring watches, precision balances and 
many other devices which played an important part in technology in 
later centuries. 
      A good and lifelong friend of Sir Christopher Wren, they together 
designed and oversaw the construction of many Churches and Public 
buildings (for which Wren is now solely credited) which had been 
destroyed in the Great Fire of London in 1666. He was also the archi-
tect for numerous great country and city mansions and The Monu-
ment, still standing today, built in London to commemorate the Great 
Fire. 
      The Man Who Knew Too Much relates in 500 pages the life and 
describes in detail the inventions of this brilliant but difficult, argu-
mentative and often disliked man in a most interesting and readable 
way. Much of the detail has been taken from Hookes diaries and 
from the records of the Royal Society of London – Hooke was a 
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committee member and part-time employee of the Society for most 
of his life. When he died, it was found that, although he was no skin-
flint or miser, he had been saving his money in a trunk and in today’s 
value he had over a million pounds in cash. 
      I recommend this well-written book to SCARC members for its 
interest, for its fascinating depiction of life in 17th century London 
and for showing how the foundations of science, upon which our 
hobby is based, were laid.   End 
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SCARC is grateful to 
each of these 

businesses for their 
recent support. 
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precise way. Thus, with the same error probability as BPSK, twice as 
much data can be sent in the same bandwidth with the same energy 
efficiency. Unfortunately this advantage comes at a cost: QPSK with 
four phases instead of two, is twice as critical in tuning as BPSK and 
needs to be within 4Hz which can pose a problem with older radios. 
Also, both stations need to be using the same sideband, with BPSK it 
doesn’t matter. 
Error correction . 
      PSK31, when used in QPSK mode, uses error correction to im-
prove the accuracy of the received signal. In the receiver a circuit 
called a Viterbi decoder is used. This is like a series of 32 encoders 
playing a guessing game. Each one makes a different guess at what 
the last 5 transmitted data bits might have been. There are 32 differ-
ent patterns of 5 bits (2 to the power of 5 = 32). At each step the 
phase shift value predicted by the bit pattern guess from each en-
coder is compared to the actual received phase shift value and the 32 
encoders are given “marks out of 10” for accuracy. The worst 16 are 
eliminated and the best 16 go into the next round, taking their scores 
with them. Each surviving encoder then gives birth to two children, 
one guessing that the next transmitted bit will be a zero and the other 
guessing that it will be a one. They all do their encoding to guess 
what the next phase shift will be and are given marks out of ten 
which are added to their earlier scores. The worst 16 are again elimi-
nated and the cycle repeats. 
      Eventually all the all the encoders that made the right guesses 
earlier will be among the survivors and we can trace back to find the 
correct transmitted bit stream. Because the scoring system is based 
on the running total, the decoder always gives the most accurate 
guess even if the received pattern is corrupted, although we may need 
to wait longer than 5 bits for the best answer to become clear. The 
longer we wait, the more accurate it is. PSK31 waits for 20 bits 
which gives an 800 ms delay, or 1.6 seconds for a two-way con-
tact ,which is about the limit before the delay becomes a nuisance. 
This form of error correction can give up to 5 times fewer errors than 
uncorrected BPSK. 
References 
   1. Wireless Communications by T.S.Rappaport 
   2. ARRL Handbook for Radio Amateurs 
   3. PSK31: A new RTTY mode by Peter Martinez, G3PLX      End 
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RADIO QUIZ 
by Tony Thorrold   VK4KKY 

      In this quiz, each answer pairs up with the other three words in 
that line. 
      To give you the idea, the answer to 1) is ANTENNA 
   1) Yagi, Zepp, Parabolic         _ _ _ E _ _ _ 
 
   2) RF, AF, Microphone        _ _ _ _ _ _ _ E _ 
 
   3) Choke, Current, Guanella      _ _ _ U _ 
 
   4) HF, VHF, UHF                      _ A _ _ 
 
   5) Air, HV, Padder            _ _ _ _ _ _ _ O _ 
 
   6) SO239, BNC, N            _ _ _ _ E _ _ _ _ 
 
   7) Quadrature, Slope, Diode    _ _ _ E _ _ _ _ 
 
   8) PIN, Selenium, Schottky    _ _ _ _ E 
 
   9) Chebyshev, Crystal, notch    _ _ _ _ E _ 
 
 10) Layer, Propagation, Refraction _ _ _ _ _ _ _ E _ _ _ 
 
 11) Kirchhoff’s, Ohm’s, cosine        _ A _ 
 
 12) Amplitude, Frequency, Phase    _ _ _ _ _ A _ _ _ _ 
 
 13) White, Atmospheric, Johnson    _ _ _ _ E 
 
 14) Hartley, Crystal, Gunn        _ _ _ _ _ _ A _ _ _ 
 
 15) FM, Regenerative, Superheterodyne     _ _ _ _ _ _ E _ 
 
 16) Upper, Lower, Double        _ _ _ E _ _ _ _ 
 
 17) Cell, Radiation, Flare        _ _ _ A _ 
 
 18) Wave, Law, Root        _ _ _ _ _ E            Answers on page 23 
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2 Phase Shift Keying 

by Tony Thorrold VK4KKY 
A Pelican Droppings Tech Review 

 
      PSK31 is a mode used by radio amateurs for real-time keyboard-
to-keyboard QSOs using an amateur transceivers and computers with 
a sound card and the relevant software. PSK stands for Phase Shift 
Keying and this article will explain what this means. 
      Morse Code uses a combination of short and long signals, plus 
short and long spaces. PSK31 also sends data by transmitting a series 
of signals, a bit like Morse Code, but instead of the transmitter being 
switched on and off, the phase of the carrier is reversed to give a 
“dot” of code. This can be somewhat likened to quickly swapping 
over the two wires to your antenna feeder. The PSK31 alphabet uses 
a series of phase reversals and spaces in an alphabet called Varicode. 
This technique is called Binary Phase Shift Keying (BPSK) and it 
provides very good power and bandwidth efficiency. 
      Digital modulation techniques may be broadly classed as linear 
or non-linear. In linear modulation, the amplitude of the transmitted 
signal varies linearly with the modulating signal and the most popu-
lar digital linear modulation techniques include: 
  
   Binary Phase Shift Keying (BPSK),  
   Quadrature Phase Shift Keying (QPSK),  
   Offset Quadrature Phase Shift Keying (OQPSK) and  
   � /4 Quadrature Phase Shift Keying (� /4QPSK).  
 
      We will only be looking at BPSK and QPSK in this article as 
they are the two techniques used in PSK31. 
Binary Phase Shift Keying (BPSK) 
     In BPSK the phase of a constant amplitude carrier signal is 
switched between two values corresponding to binary 0 and 1, then 
the carrier is suppressed leaving only the sidebands. The two phases 
are separated by 180° and the BPSK signal is equivalent to a double 
sideband suppressed carrier AM signal. With suitable filtering this is 
a very efficient way of transmitting data and 100% the energy of the 
signal is contained within a very narrow bandwidth. 
      A BPSK receiver uses synchronous demodulation which requires 
that information about the phase and frequency of the carrier be 
available at the receiver. However, since the carrier is suppressed, the 
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information has to be synthesized from the received BPSK signal and 
this is done using a circuit called a Costas loop. 
Quadrature Phase Shift Keying (QPSK) 
      In QPSK the phase of the carrier takes on one of four equally 
spaced values - 0°, 90°, 180° or 270°. The encoder generates one of 
the four phase shifts, not from each data bit, but from a sequence of 
data bits. Each value of phase corresponds to a unique pair of mes-
sage bits and each bit is “intertwined” with earlier and later bits in a 

PSK31 Screenshot 
   This is the main screen of a program called Hamscope, an encoder/
decoder for transmitting/receiving PSK31 signals, and the screenshot is 
obtained when the computer is connected to the transceiver. It was taken 
when running in demo mode, transmitting a signal.  
   The graph in the bottom half of the screen shows the audio frequency 
spectrum of the signal on the x-axis vs. amplitude on the y-axis, because I 
thought it made an interesting picture, Usually the program would be run in 
a different mode with the graph displaying what is called "waterfall mode" 
that assists in accurate tuning. Tuning is critical in PSK31 since the band-
width of the signal is only 31.25 Hz wide (hence the "31" in the name). 
31.25 Hz was chosen because its easy to divide down from a 1 kHz crystal. 
   Hamscope can also encode/decode CW, RTTY, MFSK16 and Packet. 


