
 
 

EXECUTIVE COMMITTEE: harc@harc.org.za 
                                                                              

Chairman         Keith Lowes, ZS5WFD      082 685-6666 
Vice Chairman              Laurie Deveraux, ZS5DL              031 709-1598 
Secretary            Peter Leonard, ZS5PL         076 510-7855 
Treasurer            Kimmy Wright, ZS5KIM                              079 884-3698  
        Justin Wright, ZS5JW     083 663-3351 
        Peter Dormehl, ZS5HF     084 402-1107        
Youth & YL Activities/ Club Data Base/   Sean Pritchard, ZS5X       073 309-1301 

Contest Manager/QSL Manager 
/ Club House        
 
Awards, Constitution Matters,     Whole Committee        committee@harc.org.za 
                       

Non Committee Co-ordinator Profiles 

 
Portfolios:   Name:  Call sign:                               Phone: 

 
Repeaters   Bradley Glen ZS5BG  repeaters@harc.org.za  0829943331 
Assisting Repeaters-  Andy Coetzee ZS5CEY    0824449047 
Repeaters-APRS   Shaun Rudling ZR5S    0826761488 
Website & Email Infrastructure                        Brad Phillips ZS5Z webmaster@harc.org.za  0317633754 
Hotline Editor & Assisting DSTAR/DMR Tony Mayall ZS5GR hotline@harc.org.za  0733564758 
Assisting Clubhouse & Meetings                                    Derek   ZS5DM    0317673719 
RAE & HF assessors for RAE  Dave Holiday ZS5HN    0824969419 
                    “   Rob Marshall ZS5ROB   0829310970 
      

HARC Repeater Information 
 
VHF  Kloof     145.625 MHz (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CTCSS access tone 

              Now equipped with an Allstar board, linking up with two repeaters in PMB, and Echolink   
  145.7625 MHz  New installation now running on Mount Mariah, in testing phase New* 
 
HAMNET VHF          145.700 MHz (Rptr Tx) Temporary Used for events. High Site? 

                                                                                                                                                                                                                                                          
NATURN UHF   Ridge Road    Ch 3   439.025 MHz (Rptr Tx) & 431.425MHz (Rptr Rx)    -o/s at present* 
 
VHF Beacon: 144.420Mhz, 20W, 6-Element Quad, Pointing to JHB Div6, QTH of ZS5KT: KG50ME  
                            
APRS:     144.800 MHz, ZS0PMB-7 is the Durban-Bluff based Digipeater-Maintained by Shaun ZR5S  
DSTAR: Alverstone VHF D-STAR Repeater  ZS0PMB C 145.575 MHz -0.6mhz split - Maintained by Shaun ZR5S & Andy ZS5CEY 
 
DMR:  Kloof UHF Repeater   –    438.200 Mhz (Rptr Tx) -7.6 mhz Split  
           ZS5SAM UHF Repeater-  438.250 Mhz – Durban City coverage 
           Also chat on DMR 432.500 & 432.525 Simplex 
 

Highway Hotline December 2018 

 2013 



Also........6m X-Band to MARC linked repeaters at Hilton on 50.550MHz FM simplex 88.5Hz tone. Vertical antenna polarization.  
 
DMR:  Pietermaritzburg (Windy Ridge)  – 438.225 Mhz (Rptr Tx) – 7.6 mhz Split 
           Pietermaritzburg Mountain Rise  – 438.300 Mhz New** 
 
_______________________________________________________________________________________________________ 

BITS AND BOBS 
 
HARC Banking Details: Payments  can be made directly to the Nedbank Pinetown Bank account  # 2004975946, a transmission 
account, code # 198765, Swift Code: NEDSZAJJ, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 77 
New Germany 3620 or scanned / info emailed to admin@harc.org.za. Direct payments to the Treasurer, cheques may be sent to 
P.O. Box 77 New Germany 3620.  
_______________________________________________________________________________________________________ 

BULLETIN PRESENTERS 

 
December 2018 
 

2
nd

                   Pravin ZS5LT  082 496-3198   23
rd

   Laurie   ZS5DL  031 709-1598 
 
9

th
                   Terry ZS5TX  072 784-7121   30

th
        Keith  ZS5WFD 082 685-6666 

 
16

th
                  Bernard   ZS5BWY    083 725-9710 

 
The readers will be contacted if there are any changes. 
 
Folks-We needs more folk to assist with the Sunday bulletin reading, the more there are, the less often one has to be available to 
read! 

_______________________________________________________________________________________________________ 
BIRTHDAY BOOK 

 
December 2018 
 
 

07-Dec  Angus Dick  ZS5GV    
11-Dec     Andrew Roos ZS5U    
14-Dec     Keith Lowes  ZS5WFD    
 
The Chairman, Committee and all the members of the Highway Amateur Radio Club join together in wishing you all a very HAPPY 
BIRTHDAY 

_____________________________________________________________________________________________________ 
FOR YOUR DIARY 

December 2018 
 
 
YOTA Month 2018 

 
1  World AIDS Day  
3 International  Day for People with Disability 
7 International Public Air Travel Day 
8 ARRL 10 m competition  
9  ARRL 10 m competition 
10           Closing date for Newbie logsheets; International Human Rights Day 
11 International Mountain Day 
12           Provincial Schools Close 
15 HARC Boot Sale/Xmas Party?; Proposal for papers and presentations for the February 2019 VHF/UHF Workshop 
to vhfnews@sarl.org.za 
16          Day of the Reconciliation   
17 Public Holiday 
21 Summer Solstice 
25 Christmas Day  
26           Family Dag 
27           Closing Date for January Radio ZS   
31 End of  2018 YOTA Month; CQ DX Marathon and ARRL International Grid Chase 
__________________________________________________________________________________________________ 
HOTLINE NEWSLETTER 

 

Articles are always sought. Anybody having something interesting for the magazine, please e-mail it to me or snail mail it, thanks-
Ed(Tony ZS5GR) 
 
________________________________________________________________________________________________________ 
DMR Mototrbo News: - The homebrew Brandmeister DMR Repeater constructed by Andy ZS5CEY is in the PMB area on 
438.300Mhz tx, & rx 430.700Mhz! 
 
________________________________________________________________________________________________________ 



 
 
 
 
 
 
New Article-RF OSCILLATORS – From Nuts and Volts: 

 
Continued/- 
 

EFFECT OF COMPONENT Q 

Both the capacitors and inductors that determine ƒO dissipate some of the RF energy flowing through them as heat. Loss in the 
capacitor is primarily caused by the dielectric material (such as polystyrene or mica), while the inductor loses energy to resistance 
in the wire and in its magnetic core. Remember that the skin effect limits inductor current to a very thin layer at the surface of the 
wire, so resistance at RF will be a lot higher than the resistance you measure with a DC multimeter. 

The effect of these losses reduces the component’s — and thus the tank circuit’s — Q, or Quality Factor. Q can seem mysterious, 
but is a measure of energy loss with Q = Energy stored during one cycle / Energy lost during one cycle. For a component, Q is the 
ratio of reactance to resistance. 

For example, if an inductor has 500 Ω of reactance and 5 Ω of loss resistance, it’s Q = XL / R = 500 / 5 = 100 — a typical value for 
inductors. Capacitors have much higher values of Q; several hundred and up. Higher values of Q mean the “flywheel” keeps turning 
without slowing down much or changing frequency. (The Q of an LC tank circuit is limited by the Q of the lossiest component — 
usually the inductor.) 

Remember that the tank circuit acts as the primary filter for our feedback loop. The lossier the filter, the more noise it allows to get 
to the JFET, which happily amplifies anything that appears at the gate. Thus, in an oscillator, tank circuit Q determines the 
oscillator’s spectral purity — meaning how much the primary desired sine wave is accompanied by noise and distortion of various 
sorts. If you want a clean signal, use the highest quality Ls and Cs you can. 

THE QUARTZ CRYSTAL 

Even the very best LC oscillators are not all that stable, and most have plenty of noise in their output signals. Certainly, they are 
handy circuits, but they are not suitable for precision jobs like generating clock signals for digital circuits and master oscillators for 
ham radio transceivers. In those applications, a different type of tank circuit is used: the quartz crystal. Quartz is a piezoelectric 
material in which mechanical stress creates a voltage across the material and vice versa. 

Without getting into a lengthy discussion of how piezoelectricity works, imagine a thin disc of quartz with metal electrodes applied to 
each side as in Figure 3A. 

 
FIGURE 3. The basic construction of a quartz crystal for 
oscillators is shown in A, along with a depiction of the crystal’s 
thickness shear vibration. The equivalent electrical circuit for the 
crystal is shown in B and described in the text. 

When a voltage is applied between the electrodes, the quartz disc 
deforms perpendicular to its thickness — called thickness shear 
— as shown in the figure. (For this type of deformation to occur, a 
quartz crystal must be sliced along one particular axis so that the 
internal molecules line up properly. This orientation of the disc is 
called an AT cut.) 

 

By applying an AC voltage, standing waves can be created in the quartz disc. In return, as the standing waves move through the 
quartz, voltage waves are produced with the energy trading forms between mechanical and electrical. This should sound similar to 
how the LC tank circuit continually transfers electrical energy between the inductor and capacitor. 

If the frequency of the pulses is correct, causing the disc to vibrate at its natural resonant frequency creating voltage pulses in turn, 
a properly configured oscillator circuit can amplify and reinforce the vibrations and voltage pulses. Just as an LC oscillator gradually 
builds up a steady oscillation from filtered noise, a crystal oscillator builds up the oscillation by exciting the vibrations of the quartz 
disc which acts as the filter. 

The equivalent electrical circuit for a quartz crystal at its fundamental frequency — the lowest at which it has a natural resonance — 
is shown in Figure 3B. (Vibrations at higher multiples of the fundamental frequency are called overtones.) C1 and L1 represent the 
motion of the crystal as it vibrates. R1 represents the equivalent series resistance, or ESR of the crystal (usually a few dozen 
ohms), and C0 represents non-motional capacitance between the electrodes, stray capacitance in the crystal holder, and so forth. 



What is special about the quartz disc is that it has extremely high Q — on the order of 100,000! (By comparison, a good LC tank 
circuit has a Q of only 100-200.) This means an oscillator that uses a quartz crystal to control its frequency will have excellent 
frequency stability and very low noise. This makes crystal oscillators the choice for demanding applications like generating 
reference frequency signals. 

THE PIERCE OSCILLATOR 

The most common type of crystal oscillator is the Pierce circuit shown in Figure 4. It is a variation of the Colpitts oscillator and uses 
the crystal in its series resonant mode to create the positive feedback from the transistor’s collector to the base. When the crystal’s 
internal L and C have equal reactances, they cancel, leaving only the series resistance. There is plenty of feedback for the circuit to 

oscillate. 

FIGURE 4. A Pierce crystal oscillator circuit that can be used from 2 to 20 
MHz.  If tuning of the crystal frequency is required, insert a 50 to 100 pF 
trimmer cap between the crystal and the transistor collector 
 

The sharp-eyed reader may have noticed that the feedback path is from the 
transistor’s collector which is 180° out of phase with the base. This is 
opposite of the circuits in Figures 1 and 2 where the feedback was from the 
JFET’s source which was in-phase with the gate. 

The extra phase shift is supplied by the crystal which — at series 
resonance — has between 45° and 60° of phase shift through it, requiring 
the extra phase shift created by R1 and C1 to make the total phase shift of 
360°. R1 also provides bias for the transistor’s base. 

This circuit (also from Experimental Methods for RF Design) is not critical 
and will work with most crystals from 2 to 20 MHz. Any high speed NPN 
transistor will probably work fine. This gadget makes a terrific flea market 
crystal tester if a buffer amplifier is added at the output, with a simple signal 
detector using an LED for a visual indicator. 

There are better designs for signal stability, lower noise, etc., but this simple oscillator will get you started. If you wish to “trim” the 
crystal’s frequency to an exact value, an adjustable capacitor of 50 to 100 pF in series with the crystal will do the job. 

Since hams aren’t bound to fixed frequency channels most of the time, an acceptable workaround was needed to provide good 
frequency stability with some flexibility. Thus, the VXO or Variable Xtal (crystal) Oscillator was developed and has been used in 
many low power and homemade radios to simplify circuits, while still providing a good quality signal. This topic would make great 
extra-credit reading! 
 
 
To be continued-Ed 

AWESOME RASPBERRY PI HATS YOU NEED TO TRY – Nuts and Volts 
 

Digital Audio HATs 

If you need basic audio output from your Pi, use the 3.5 mm headphone jack or HDMI. If you’d like to upgrade your Pi audio 
experience, several HATs provide high-quality audio to your own speakers. 

Examples include the Pi-DigiAMP+ or the JustBoom amp HAT. For a tiny boom box solution, Adafruit offers a three-watt solution 
that attaches to a Pi Zero. If you just want a high-quality headphone output or a DAC that allows an external amplifier to do the 
work of driving speakers, then a Pi-DAC+ will do the job nicely. 
 
 

 
 

 
Board available from : http://shop.pimoroni.com 
 
 

 
 
 
To be cont/ Ed 
 
 
 
 



 
 
HIGHWAY AMATEUR RADIO CLUB INFORMATION

MEETINGS 

The Club currently holds its monthly meetings at the 
traffic circle on Campbell Road, on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at 
prices.  
Swap Shop held on last Saturday of month 
Road, starting at 10h30. Talk-in facilities on the Rep

The Committee holds its meetings on the second 

BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 . 

The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater

AMATEUR RADIO NETS.  
The Kwa-Zulu/Natal Net, of long-standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in su
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)

Interest Group nets are conducted in the evenings. They are:

Mondays  4 Meter net (70.200 MHZ FM)  18H30  
Tuesdays 19h30 DMR-ZA Net ; 18h30 
Wednesdays 19h30 Hamnet Indaba hosted by Keith/ZS5WFD on the l
  other Wednesdays
Thursdays 19h30 Technical  net – Alternatively by Colin
Fridays  19h30 Ladies Net, hosted by Val/
Saturdays Vacant -Remember the World DMR Net
Sundays       06h00     See AMATEUR RADIO NETS 
Sundays  07h45 HARC Sunday Bulletin
 
The SARL Presidents Net can be heard on the evening on Sundays 

scheduled by Hans/ZS6AKV. Licensed Amateur Radio Operators are invited to join in.
 
HIGHWAY HOTLINE NEWSLETTER. 

This newsletter is published every month and distributed by email
Mayall/ZS5GR Telephone (031) 708-3078,   Email address is 
Northdene, 4093. 

INTERNET WEB SITE ADDRESSES. 
SOUTH AFRICAN RADIO LEAGUE :  http://www.sarl.org.za
HIGHWAY AMATEUR RADIO CLUB.  http://www.harc.org.za 
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za

HARC Facebook page: https://www.facebook.com/groups/298581387576/
 
APRS An APRS digi ZS0PMB-7 operates in the Durban area on 144.800Mhz from the Bluff. T
from MARC. Mobile AND Base stations should use WIDE3
should be at about 1min intervals, while home stations should be set at 20min.
ALL OUR FUNCTIONS.  

IGHWAY AMATEUR RADIO CLUB INFORMATION 

holds its monthly meetings at the New Germany Sports Club, 2 Harvey Road, New Germany
on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at 

 at the New Germany Nature Reserve, access from Gilbert Drive off Mountain Ridge 
in facilities on the Repeater frequency (145.625Mhz) 

second Tuesday of every month starting at 18h00. 

weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater(145.625Mhz
bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 . 

weekly bulletin (in English) is relayed onto the Durban repeater (145.650Mhz) at 08h30 on a Sunday morning.

standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in su
continues until 07h40. Colin ZS5CF hosts the net from 06h00 & Gary Potgieter (ZS5NK)-takes over later on.

are conducted in the evenings. They are:-  

70.200 MHZ FM)  18H30  -19H30;  19h30  AR and WIA Newsline, by Justin ZS5KT
18h30 -19h30:  6 Meter net (50.200 MHZ SSB)  20H00  -21H00

hosted by Keith/ZS5WFD on the last Wednesday of Month 
other Wednesdays                                                                                                            

Alternatively by Colin/ZS5CF & John/ZS5JF 
Ladies Net, hosted by Val/ZS5VAL 

World DMR Net at 18h00 local on TG91 
AMATEUR RADIO NETS just above 

HARC Sunday Bulletin 

can be heard on the evening on Sundays on the 145.650MHz repeater 

ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 

This newsletter is published every month and distributed by email and available on the H.A.R.C Webs
3078,   Email address is hotline@harc.org.za, and physical

http://www.sarl.org.za 
http://www.harc.org.za  The Webmaster is Brad Phillips (ZS5Z).

harc@harc.org.za 
https://www.facebook.com/groups/298581387576/ 

7 operates in the Durban area on 144.800Mhz from the Bluff. The digi is maintained by Shaun/
Mobile AND Base stations should use WIDE3-3 or WIDE1-1,WIDE2-2 for their Beacon 

should be at about 1min intervals, while home stations should be set at 20min.VISITORS ARE ALWAYS WELCOME TO ATTEND 

 

New Germany 3620, just past the 
on the 3rd Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at club 

New Germany Nature Reserve, access from Gilbert Drive off Mountain Ridge 

145.625Mhz).  
bulletin can be heard on the HARC repeater (145.625Mhz) every Sunday morning at 07h00 .  

at 08h30 on a Sunday morning. 

standing starts at 06h00 on a frequency of 7.055 MHz. in winter and 3.650Mhz. in summer and 
takes over later on. 

Newsline, by Justin ZS5KT;  
21H00 

ast Wednesday of Month –Weekly informal net on all   
                                                                                                             

whenever the Intecnet is 

the H.A.R.C Website.  The editor is Tony 
and physical address is 71 Dilkoosh Road, 

The Webmaster is Brad Phillips (ZS5Z). 

he digi is maintained by Shaun/ZR5S 
2 for their Beacon path. Mobile beacon rates 

VISITORS ARE ALWAYS WELCOME TO ATTEND 


