
 

 
 

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 
                    “   Max Rossi ZS5MAX   0721585018 
      

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 
 
Also........6m X-Band to MARC linked repeaters at Hilton on 50.550MHz FM simplex 88.5Hz tone. Vertical antenna polarization.  

Highway Hotline January 2019 

 2013 



 
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 

 
January  2019 
 

6
th

                   Gary  ZS5NK  083 227-6756    20
th

    Brian   ZS5BR   082 823-6780 
 
13

th
                 Derek ZS5DM 031 767-3719    27

th
         Rob    ZS5ROB 0829310970 

 
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 
 

January 2019 
 
 

01-Jan Barney Fourie  ZS5TU    
01-Jan  David Smith  ZS5LPT     
07-Jan     Michael Schleyer  ZS5ZA     
11-Jan  Johannes J Van Kampen 3DA0AQ     
14-Jan Henry Rollandi  ZS5HR    
25-Jan  Ashleigh Jordaan  ZU5MP Daughter of Melanie/Steve ZS5MM 
25-Jan     Nicole Jordaan  ZU5NJ Daughter of Melanie/Steve ZS5MM 
29- Jan  David Long  ZS5FR       
 
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 

January 2019 
 
 
1 New Year’s Day; Start of the 2019 CQ DX Marathon and Canadian National Parks on the Air; ARRL Straight Key Night; 

Green Keys Night 
5 ARRL RTTY/FT8 Roundup 
6 ARRL RTTY/FT8 Roundup 
8 SARL Council Skype Meeting 
9 Provincial schools open   
12 Hunting Lions in the Air   
13 Hunting Lions in the Air   
15 Highway ARC Monthly Meeting   
18 PEARS VHF/UHF contest   
19 PEARS VHF/UHF contest   
20 PEARS VHF/UHF contest   
21 May RAE registration opens   
25 Closing date for February Radio ZS   
26 Summer QRP contest; International Day of Commemoration in Memory of the Victims of the Holocaust 
27 BARTG RTTY Contest   
31 Closing date for Nominations for Council, SARL Awards and AGM Motions 
 
_______________________________________________________________________________________________________ 
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 430.700Mh 
________________________________________________________________________________________________________ 
 



New Article-RF OSCILLATORS – From Nuts and Volts: 
 
Continued/- 

LOGIC GATE OSCILLATOR 

Digital designers often use a variation of the Pierce circuit with the gain provided by an inverter as in Figure 5. Rfbk biases the 
inverter into its linear region so that it can act as a proper amplifier. C1 and C2 create the necessary phase shift along with Rs so 
that there is a full 360° phase shift around the full circuit. 

FIGURE 5. Logic inverters can be used with a crystal as shown here, providing a digital 
square wave output waveform directly. This type of circuit is popular with 
microprocessors which often provide an inverter specifically for creating a clock 
oscillator. 

Because there are many types of logic families and these circuits are used over a wide 
range of frequencies, I recommend that you read the excellent tutorial on logic gate 
oscillators from the Crystek company — a well-known manufacturer of crystals.2 
Another classic reference on logic gate oscillators is the 1974 Fairchild App Note 118 
on CMOS Oscillators.3 

MORE OSCILLATORS, BABY! 

This pair of columns has barely scratched the surface of oscillator types and designs. 
There are many variations as you will see when you start looking for them. 

Nevertheless, you now know a little bit about the fundamentals of how oscillators work. 
I’ll bet you can already feel your knowledge building up to a steady oscillation!  NV 

HOOKED ON MICROPHONICS 

If you build either of the oscillators in Figures 1 or 2, tune them in on a receiver and let 
them stabilize thermally so the signal is not drifting much. Then, very very gently, tap on the circuit board or workbench near the 
circuit while listening to the signal. In all likelihood, the oscillator’s frequency will jump with every tap. 

This sensitivity to mechanical vibration is called microphonics. Any type of vibration will cause an oscillator’s frequency to change. 
In fact, if you take the receiver into another room and have your assistant say something like, “Watson, come here, I need you!” 
very loudly and directly onto the oscillator, you’ll probably be able to hear the oscillator’s frequency being modulated by the voice. 

You will also notice long-term slow changes in frequency — quicker if you bring a heat source near the oscillator’s tank circuits. 
This is called thermal drift. It’s hard to make a stable LC oscillator. 

If this discussion of oscillators whets your whistle, you can find a lot of hands-on circuit building and operation among ham radio's 
busy and active QRP (low power) enthusiasts. Low power "rigs" (radios) are inexpensive to build and modify, and there is a lot of 
sharing and encouragement between "QRPers" as they design and build their gear. You can find out more about QRP operating on 
the ARRL's Tech Portal web page at www.arrl.org/tech-portal under "Technial Specialties." Click on QRP - Low-Power Operating to 
find a long list of clubs and web resources. 

RESOURCES 

en.wikipedia.org/wiki/Barkhausen_stability_criterion 
www.crystek.com/documents/appnotes/pierce-gateintroduction.pdf 
www.fairchildsemi.com/evaluate/application-notes/familyDetails?id=10789 
 

UNDERSTANDING DIGITAL LOGIC ICS – Nuts and Volts 
 

It is usually a fairly simple matter to design logic circuitry using “74-series” TTL ICs, provided that a set of TTL basic usage rules are 
observed. Assuming that the matter of fan-in and fan-out has already been taken care of (as described in Part 2 of this mini-series), 
four other basic usage themes remain, and these are described under the headings Power Supplies, Input Signals, Unused Inputs, 
and Interfacing. 

 

 

 



POWER SUPPLIES 

The 74-series TTL ICs are designed to be used over a very limited supply voltage range (4.75-5.25 V), and — because they 
generate very fast pulse edges and have relatively low noise-margin values — must be used with supplies with very low output 
impedance values (typically less than 0.1 Ω). Consequently, practical TTL circuits should always be powered from a low-
impedance, well-regulated supply such as one of those shown in Figures 1 to 3, and must be used with a PCB (printed circuit 
board) that is very carefully designed to give excellent high-frequency supply decoupling to each TTL IC. 

In general, the TTL circuit’s PCB’s +5 V and 0 V supply rail tracks must be as wide as possible (ideally, the 0 V track should take 
the form of a ground plane). Connections and interconnections should be as short and direct as possible. The PCB’s supply rails 
should be liberally sprinkled with 4.7 µF tantalum electrolytic capacitors (at least one for every 10 ICs) to enhance low-frequency 
decoupling, and with 10 nF disk ceramics (at least one for every four ICs, fitted as close as possible between an IC’s supply pins) to 
enhance high-frequency decoupling. 

Three power-supply circuits are shown in Figures 1 to 3. These are typical TTL PSU designs, and all work basically the same way. 
In each case, the AC input voltage is stepped down to a value in the 9-12 V range via transformer T1 (which has a VA power rating 
at least double that of the final power supply’s DC output). The resulting T1 output is full-wave rectified via bridge rectifier BR1 and 
converted into a reasonably smooth DC voltage via electrolytic capacitor C1. 

 
FIGURE 1. A 5 V regulated DC supply (100 mA maximum output). 
 
The DC output of C1 is then converted into a smooth and stable 5 VDC via a 7805-type 5 V voltage regulator IC1 (which requires 
an input voltage that is at least 3 V greater than the specified output voltage). In Figure 1, IC1 has a 100 mA current rating, as 
implied by the L in the middle of the IC’s type code. In Figures 2 and 3, IC1 has a 1-A current rating and must be fitted to a suitable 
heatsink. 

 
FIGURE 2. A 5 V regulated DC supply (750 mA maximum output). 

 
FIGURE 3. A 5 V regulated DC supply (5 A maximum output). 
 
Note that — in Figure 3’s circuit — the available output current is also shunt-boosted to a total of about 5 A via Q1 and current-
sensing resistor R1. At low currents, insufficient voltage is developed across R1 to turn on Q1, so all the load current is provided by 



the IC. At load currents of 600 mA or greater, however, sufficient voltage (600 mV) is developed across R1 to turn on Q1. Q1 thus 
provides most of the load currents in excess of 600 mA. 
 
Note in the above three circuits that the ripple voltage generated across smoothing capacitor C1 is directly proportional to the 
regulator’s output load current. As a rough rule of thumb, in a full-wave rectified power supply, operating from a 50-60 Hz power line 
via a step-down transformer, an output load current of 100 mA will cause a ripple waveform of about 700 mV peak-to-peak to be 
developed on a 1,000 µF filter capacitor. 

 
The amount of ripple is directly proportional to the load current and inversely proportional to C1’s capacitance value. Thus, the 
circuit in Figure 1 — which has a C1 value of 470 µF — generates a C1 peak-to-peak ripple voltage of about 1.4 V at its rated 
output current of 100 mA. The circuit in Figure 2 (C1 = 2,200 µF) generates a C1 peak-to-peak voltage of about 2.4 V at its rated 

output current of 750 mA, and the circuit in Figure 3 (C1 = 22,000 µF) generates a C1 peak-to-peak voltage of about 1.6 V at its 
rated output of 5 A. At the output of each circuit, these ripple values are reduced by about 80 dB by the action of IC1. 

INPUT SIGNALS 

When using TTL, all IC input signals must — unless the IC is fitted with a Schmitt-type input — have very sharp rising and falling 
edges (typical rise and fall times should be less than 40 nS on LS TTL, for example). If rise or fall times are too long, they may 
allow the input terminal to hover in the TTL element’s linear indeterminate zone (see part 2 of this series) long enough for the 
element to burst into wild oscillations and generate spasmodic output signals that may disrupt associated circuitry (such as 
counters and registers). 

If necessary, slow input signals can be converted into fast ones by feeding them to the IC’s input terminal via an inverting or non-
inverting Schmitt element, as shown in Figure 4. 
 

 
 
FIGURE 4. Slow input signals can be converted into fast ones via (a) an inverting or (b) non-inverting Schmitt element. 
 
In practice, these simple circuits can be cheaply implemented by using a 74LS14 (or similar) IC that houses six Schmitt inverter 
elements. Two of these elements can be cascaded to make one non-inverting Schmitt element. All unused elements should be 
disabled by connecting their inputs directly to the 0 V rail (see the next paragraph for a deeper description). 

UNUSED INPUT 

Unused TTL input terminals should never be allowed to simply float, since this makes them susceptible to noise pick-up, etc. 
Instead, they should be tied to definite logic levels, by connecting them to VCC via a 1K resistor, by shorting them directly to the 
ground rail, or by connecting them to a TTL input or output terminal that is already in use. 

Figure 5 shows examples of the four options. The simplest option is to tie the unused input to VCC via a 1K resistor, as shown in 
Figure 5(a). This resistor has to supply only a few microamperes of current (IIH) to each input, and can thus easily drive up to 10 
unwanted inputs. Alternatively, the input can be tied directly to ground, as in Figure 5(b), but in that case, an input current of several 
hundred microamperes (IIL) may flow to the ground rail via the input. 

 
FIGURE 5. Alternative ways of connecting unwanted TTL inputs 
(see text). 
 
If the unwanted input is on a multi-input gate, it can be disabled 
by shorting it to one of the gate’s used inputs, as in Figure 5(c), 
where a three-input AND gate is shown used as a two-input type. 
If the IC is a multiple-gate type, and an entire gate is unwanted, 
that gate should be disabled by tying its inputs high if it is a non-
inverting (AND or OR) type, or shorting them to ground if it is an 
inverting (NAND or NOR) type. If desired, the output of this gate 
can then be used as a fixed logic-1 point that can be used to drive 
other unwanted inputs, as shown in Figure 5(d). 
 
 
 

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 summer and 
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, Cell 073
Dilkoosh Road, 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 summer and 
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 

Bulletin 

can be heard on the evening on Sundays on the 145.650MHz repeater 
ZS6AKV. Licensed Amateur Radio Operators are invited to join in. 

published every month and distributed by email and available on the H.A.R.C Webs
Cell 073 3564-758  Email address is hotline@harc.org.za

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/

AND Base stations should use WIDE3-3 or WIDE1-1,WIDE2-2 for their Beacon path. Mobile beacon rates 
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. 

AR and WIA 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 
hotline@harc.org.za, and physical address is 71 

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 


