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Chairman      Brian Roodt          ZS5BBR      082 823-6780 
Vice Chairman        Keith Lowes         ZS5WFD     082 685-6666 
Secretary     Odette McManus  ZU5OM        073 450-2196    
Treasurer     Gary Potgieter      ZS5NK         031 701-0109    
 
 Committee Coordinator Portfolios 
 
PR & Clubhouse      Craig Hardman    ZS5CD         031 262-3559  
Hamnet                    Keith Lowes         ZS5WFD     082 685-6666 
 
Awards, Youth & Contesting --   Whole Committee 
 
Non Committee Co-ordinator Profiles 

 
Hotline, Bulletin Scheduling & Database Tony Mayall            ZS5GR          031 708-3078 
Hamnet, Rallys & Special Events       Dave Holliday         ZS5HN          031 904-2038     
Website,Email  Infrastructure                    Brad Philips            ZS5Z             031-763-3754 
LION Liaison             Jo Boes        ZS5JO           031-7053591 

 
     HARC Repeater Information 
 
VHF  Kloof  145.625Mhz   (Rptr Tx) & 145.025MHz (Rptr Rx) 88.5Hz CCTS access tone(Dual Squelch). 
  Alverstone 145.600Mhz (rptr Tx) & 145.000 (Rptr Rx) 103.5Hz CCTS access tone-under test 
  Simplex   145.300Mhz 
 
ZS5LEE VHF Beacon – 144.420Mhz 20w CW & FM-4x18 element yagi array(21 dbd) or vertical  collinear(6.2 dbd) 
switchable - off the air at present, due to a big spark event!        
                                                                                                                                                                                                                         
NATURN UHF        Kloof  Ch 1       434.650Mhz(Rptr TX) & 433.050Mhz (Rptr Rx) 

Ridge Road     Ch 3                439.025Mhz (Rptr Tx) & 431.425MHz (Rptr Rx)     
                   Winston Park Test  Ch 5                439.075Mhz (Rptr Tx) & 431.475 (Rptr Rx)-Recovered 
 

APRS: 144.800Mhz, ZS0DBN is our Durban based Digipeater-Maintained by Shaun ZR5S  
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1. HARC Banking Details: Payments  can be made directly to the Clubs Standard Bank cheque account  # 

250335824 code # 04562641, a copy of the deposit slip must however be sent to the Treasurer P.O. Box 779 
New Germany 3620 or scanned / info emailed to treasurer@harc.org.za or faxed to 0866 225 680. Direct 
payments to the Treasurer, cheques may be sent to P.O. Box 779 New Germany 3620.  
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BULLETIN PRESENTERS 

 
October 2009 
 
4

th
         Gary       ZS5NK         031-7010109             18

th
      Jo         ZS5JO   031-7053591 

 
     
11

th
       Brian     ZS5BBR        082 823- 6780           25

th
      Tony      ZS5ACB   031-7082626 

 
           
           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 

October  2009 
 
02-Oct Robert  Suberg ZR5RHS   
03-Oct Adrian Bean M3FLB Son of  Ronelle & Alan M0JAB/ROE 
09-Oct Louise Brown Spouse of Mick M3WGM 
12-Oct Laura Mayall Daughter of  Carol & Tony  ZS5GR 
14-Oct Rob Cohen ZS5LA   
15-Oct Shaun Cullen ZS5WX   
28-Oct Mike Parker ZR5ADQ  
  
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 

 All times quoted in SAST 
October 2009 
 
1  SARL 80 metre QSO Party 
4  RSGB 21/28 MHz SSB 
5  Schools open; Closing date HF CW logs 

6  World Habitat Day; Logs for Heritage Day sprint to be in to riaanzs4pr@gmail.com. 
16  Boss’s Day; CQ Hou Koers; Closing date 80 metre logs 
17  Deepavali; CQ Hou Koers; JOTA; Worked all Germany 
18  JOTA; Worked all Germany 
20 HARC COMMITTEE MEETING 18h00 
20 HARC CLUB MEETING 19h00 for 19h30 
22 Radio Amateur Exam 
24  CQ WW. DX Phone Contest 
25 CQ WW. DX Phone Contest 
 
______________________________________________________________________________________________ 

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) 
 

Electronic Construction A – Z- by Marshall G. Emm N1FN/VK5FN 
 

"Everything you wanted to know about building stuff but were afraid to ask."  (Continued-ED) 
 
Last month we talked about tools and basic construction techniques; now it's time to use what we have learned. We're 
going to build an AC voltage monitor, which uses colored LEDs to display a range of voltages. Electronically it is pretty 
simple-- a plug-pack transformer supplies DC voltage (which varies with the AC line voltage it's plugged into) to a pair of 
quad op-amps. The op-amps are configured for voltage comparison, and turn an LED on if the voltage is equal to or 
greater than a specified voltage. Seven LEDs are set for levels of 100, 105, 111, 118, 123, 128 and 132 Volts AC, with a 



bar-graph effect-- all LEDs below the measured voltage will be lit, and they are color coded (two red, two yellow, and 
three green) so you can tell at a glance if the mains voltage is within normal limits. For future reference, there is a similar 
kit available to monitor DC voltage on a 5, 8 or 12V supply-- you could put both units in one box for a complete station 
power monitor.  
 
Everything you need to build the VM-110 is in this article-- the schematic, parts list, parts overlay, and circuit board 
artwork (reprinted with permission), or you can buy a complete kit from Milestone Technologies or Electronic Rainbow.(1)  
 
Why this particular kit? It's useful, you probably don't have one already, it's reasonably inexpensive, and it is of moderate 
difficulty. You'll be working with polarized components and integrated circuits, and along the way you'll have to overcome 
some "challenges." A Rainbow Kit also conforms to my "Rule Number 1" for kit selection-- never buy a kit from someone 
who won't fix it if you can't get it to work! You will usually have to pay a repair fee, but at least you know you will not be 
throwing your money away. And such a service is a good sign that the kit seller has done everything possible to make 
the kit "buildable."  
 
While it might look like it at first glance, this is not a "project article" as such-- the purpose is to help you learn to build 
stuff, not just this particular kit. Along the way we'll talk about things that aren't even related to this kit, and that's why it 
will take so much print space when the actual instructions you get with the kit are printed on a single side of a letter sized 
page! Besides, the topic is really huge. We're talking mechanical skills, manual skills, a considerable amount of 
knowledge, and of course experience. Experience is something you can only get for yourself, but you have to start 
somewhere. The intention here is to keep it as simple as possible, but giving you a base to "build on."  
 
Step One - Read the Instructions  
 
All of them! Even if it is a 30 page booklet, you really need to read through it to get an idea of how to proceed with 
construction, whether you will need to make any "option" decisions, whether the order of construction is mandatory, etc. 
And often you will find explanations for little mysteries, like extra parts or unusual parts that you might encounter in Step 
Two (see below).  
 
There are tremendous variations in the standards of documentation for kits. Sometimes you will be told in excruciating 
detail exactly what to do, and sometimes the instructions will be very general. Here are a couple of actual examples from 
kits I've built recently, word for word:  
 
EXCRUTIATING DETAIL "[ ] 52a. Locate resistor R1 (1K, Brown-Black-Red). Bend the leads and insert on the 
component side of the board in the space marked "R1.." which is near the transformer you installed in step 48. Solder 
and trim leads."  
The "No Instruction" Instruction "Insert and solder all of the board-mounted components." 
 
The instructions for the VM-110 kit are about 80% of the way toward the "no instructions" end of the spectrum. That's 
good, because extremes are generally bad. In the exrutiating detail approach it is assumed that you will follow the 
instructions step by step, and it's very difficult to change the order of construction even if you have good reasons for 
doing so. And such instructions are hard to maintain-- when the kit manufacturer makes a minor change, a lot of 
instructions have to be changed and they often miss one or two.  
Sometimes you will have to make choices as you build the kit, so it is a good idea to work your way through the options 
before you start. Sometimes there are literally options, as for example a transceiver kit where you can select either fixed 
IF filter bandwidth or variable (or even band of operation), or the VM-1 DC voltage monitor where you choose which base 
voltage to measure (5, 8, or 12V) and what the steps should be for each LED (.25, .5, or 1V steps). These options often 
have parts implications, so that's another reason for reading the manual before counting the parts.  
 
There can also be "user modifications," or cases where you might want to do something different from the literal 
instructions. That's one of the great things about kit building-- it's your kit and you can do anything you want with it! An 
example of this might be where a board mounted pot is supplied and you would rather wire up an external pot on a 
control panel. Again, it helps to have these things in mind before you start building.  
 
Step Two - Taking Inventory  
 
If you are gathering the components yourself this is not an issue, but if you have bought a kit it is important to find out 
right away if you got everything you paid for. Locate the parts list and inventory the supplied components. Check the 
values carefully, and check them off on the parts list as you go. In my experience wrong or missing parts are something 
of a rarity-- but it does happen, and reputable kit suppliers will fix the problem fast. In fact, if you start by checking the 
parts you will often be able to obtain a replacement before you actually need the part, especially with larger projects.  
 
Usually there are only two problem areas in checking component values-- resistors and caps. Resistors because there 
are often a lot of them and the value is indicated by colored bands, caps because there are often a lot of them, too, with 
multiple standards for labeling, and often you will need a magnifying glass to read the lettering. A complete rundown on 
component identification would take more space than the editor will let me have, so I'll refer you to the ARRL Handbook.  
 
You should learn the resistor color code, so I've provided it for you in table 1.  
 
Don't hesitate to use the process of elimination when you must. If you can't absolutely identify the nature or value of a 
component, go on and do the rest of them and see what's left. Often it helps to look at the quantity of a component too-- 
for example, you might be working on a kit (not the VM-110) that has .01 and .001uF capacitors which you can't tell 
apart, but since there are supposed to be two of the former and fifteen of the latter you should be able to figure it out.  
 



Sometimes you will find extra parts, and parts which are not listed on the parts list. Case in point-- the VM-110 I built 
while developing this article had an extra set (7) of 1K resistors.  
 
I've done kitting myself, and with inexpensive components like resistors it is occasionally easier to throw in extras "to 
make sure" than to re-count everything. Also in my VM-110 kit the plug-pack transformer was not listed on the parts list, 
nor were sockets for the integrated circuit chips.  
 
You can test, or measure the value, of many components as you go. Until you have a lot of experience working with 
resistors, use your multimeter to confirm the value that you have deduced from the color code. Your multimeter will also 
tell you whether a diode is good (and confirm that it is in fact a diode), and some of the more elaborate multimeters will 
measure capacitance and inductance and even test transistors. Actual testing of components is generally a waste of time 
with commercial kits, but don't overlook it as a means of identifying parts.  
 
As a more or less last resort (it's tedious work) you can cross check the parts against the circuit diagram. And if all else 
fails, don't hesitate to get in touch with the kit supplier-- most of them are happy to clarify things for you and even happier 
to find out where there are problems in the documentation.  
 
About Printed Circuit Boards...  
 
Printed circuit boards (PCBs or just "boards") come in a wide variety of types, colors, and materials. Every board has two 
sides, and usually the components go on one side (the "component" side) and the solder connections are made on the 
other (the "solder," "foil", or "track" side). Sometimes, though, you might need to attach a component to the solder side of 
the board, or make solder connections on the component side..  
 
And sometimes connections are needed on both sides of the board; this is called a double sided board (actually there 
can be layered boards, too, with circuitry on one or more layers within the board). With double sided boards, there is 
usually a requirement for connections between the two sides. Sometimes you will need to install "vias" or "feed-through" 
wires, which are soldered on both sides of the board. In other cases, the board comes with "plated through" holes, 
meaning a metal grommet has been inserted in the component holes, which makes the connection between the two 
sides.  
 
The "tracks" or circuit connections on the solder side of the board can be of pure copper or an increasingly wide variety 
of alloys. Pure copper boards occasionally carry enough oxidation that you should clean them before you start working 
with them. You can clean them with hot water and detergent, and scrub lightly with a scouring pad, but in my experience 
it's seldom necessary with commercial kits.  
 
There are two "premium treatments" that can make boards easier to work with. A board can be "solder masked," which 
means the the tracks and areas between the solder pads have been covered up with a material that solder won't stick to 
(making solder bridges a lot easier to avoid.) And the component side of the board can be silk-screen printed with an 
outline of the parts and identifiers for each part, making it hard to get a component into the wrong holes. Unfortunately 
not all boards have these features (the VM-110 being an example of a single sided board without solder-masking or silk 
screening).  
 
Moving right along...  
 
But first, as Norm Abrahams would say, "a word about shop safety." We're not working with power tools here, but you do 
need to be careful with a couple of things. When you clip a lead from a circuit board, the clipped end is likely to go flying 
and could easily hit you in the eye. Wear safety glasses, if you have them. Ordinary glasses are probably of some value, 
and you can also put a fingertip on the lead before you clip it to keep it from flying. I've had a lot of things hit my glasses, 
so I know there really is some risk here. Soldering? Well, you're working with molten metal-- what can I say? Be careful! 
And don't expose yourself to the fumes any more than you have to. Don't panic, normal hobbyist exposure to solder 
fumes should be harmless, but on the other hand don't take any unnecessary chances.  
 
At this point, we should have inventoried all the parts, have our tools in place, and generally be ready to start working on 
the circuit board.  
 
Populating the Board  
 
I've always loved that expression, "populating" a circuit board. It conjures up images of real creativity and procreation, or 
something. When my children were small they thought I was building little "cities," and they loved to build their own cities 
with junk box components and a piece of styrofoam. In any case, that's the term we use when we're talking about 
soldering components onto a circuit board.  
 
Order of construction can be important, so you can treat these following guidelines as "rules of thumb" which are 
applicable to just about any kit. A good case to watch for is where there are "progress checks" as different parts of the 
circuit are completed, in which case you will have to do everything in the order described in the instructions (except 
maybe the IC sockets!).  
   
 
SOCKETS FIRST. Start with sockets for the integrated circuits, regardless of what the instructions say. I have yet to 
encounter a situation where this is a bad move, whereas I have often run into trouble trying to hold the darned things flat 
amid a forest of previously installed components. The solder pads for ICs are also very close together and it's a lot easier 
to solder them if the board is otherwise empty! Double check the orientation of the socket (there should be a notch at one 
end corresponding to the notch on the chip itself). Insert it into the component side of the board, then flip the board over 



so that it lies flat on top of the socket and hold it while you solder pins on diagonally opposite corners. Then solder the 
rest of the pins, going back and forth from side to side-- soldering adjacent pins puts an awful lot of heat into a small area 
of the socket (or chip) and alternating sides allows for a bit of cooling. Remember to check the soldering as described 
last month before you go on to anything else. Most kits which use integrated circuits will include sockets for them. If not, 
run down to RS and buy sockets! They make working with ICs a whole lot easier and safer. Very rarely the circuit may be 
so sensitive that the additional "lead length" for a socket will cause problems, but usually the instructions will tell you that. 
Do NOT install the chips into the sockets (a) until you are instructed to do so or (b) as the very last step before applying 
power to the completed project.  
   
LITTLE FLAT THINGS. Next, install the small, flat components, like resistors and diodes. The reason for doing these 
next is that after you have installed taller components, it can be difficult to get the lower ones into position. You can do all 
of the resistors at this point, even vertically mounted ones, or you can leave the vertical ones for later. For the flat-
mounted components, hold the component in one hand and use your long-nose pliers to bend the leads at a ninety 
degree angle, close to the body of the component. Don't hold the head of the pliers right up against the body, though, 
because you can damage the component that way. You will be bending the component into a "U" shape which should 
slip right into the holes on the circuit board. If it doesn't fit, straighten the leads and do it again-- don't try to adjust it by 
forcing it into position. Once the body of the component is flush with the surface of the board, bend the leads outward at 
about 45 degrees on the solder side. Install three or four components, then solder them.  
When you install components vertically (e.g. resistors and RF chokes), one lead goes straight down through the board 
and the other is bent down 180 degrees alongside the body of the resistor. So one end of the body is snug against the 
board. The parts overlay diagram will usually have a circle around one of the holes, and that's the one that the body goes 
against. The component is not polarized, so it doesn't matter which way it goes in, right? Wrong! Often you will need to 
use the exposed (bent) lead as a test point, and if you put the component in backward you will have problems later 
because the needed side of the resistor is not accessible from the top of the board! The VM-110 parts overlay diagram 
illustrates vertical component mounting quite nicely (see R17 and D10).  
EVERYTHING ELSE. Do the rest of the components in no particular order or in the order listed in the instructions or in 
whatever order you prefer. Three common approaches are (1) to work your way across the board from corner to corner, 
or (2) to work your way upwards in component size, or (3) do all the components of a given type. Each approach has it's 
fans, and you'll eventually decide which works best for you.  
Leave any off-board controls or wires until last, unless instructed otherwise for reasons of progressive testing.  
IT DOESN'T FIT! Sometimes you will find that a lead or wire is too thick to go through the hole in the board, or the 
spacing of the holes is slightly off. This happens because the kit suppliers work with batches of kits, and exactly the 
same component might not be available. You can narrow the lead diameter slightly by scraping it with your hobby knife. 
Or you can widen the hole with a small drill or even by pushing a small screwdriver through it. If you widen the hole, be 
careful that you don't damage the solder pad, though. If the holes are improperly spaced, you may be able to fix the 
problem by soldering the component onto the tracks on the other side of the board (be extra careful about orientation, 
though).  
Remember to check off the parts on the parts list or overlay diagram as you go. This will help to make sure that every 
component is installed. When you are done, another handy trick is to hold the board up to a light and look for empty 
holes. Usually there won't be any. Sometimes, though, the circuit has changed, or the same board is used with other 
circuits, or the designer had extra holes drilled for some other reason, so empty holes don't always mean there are 
missing parts..\\  
Take a Break  
 
Your eyes are tired, your hands are getting shaky, you're getting a headache... It's a huge temptation to do "just one 
more resistor" or "finish up the caps," or go ahead and "fire it up," but when you are tired you are far more likely to make 
mistakes Don't try to finish the project in one session if more time is needed. You'll probably complete the VM-110 in 
under an hour, but for larger projects I find a ten or fifteen minute break every hour is very helpful. Traditionally, I finish 
building kits late at night, and I have learned over the years that it is best to ignore the temptation to test them 
immediately. They almost always work better the next day!  
 
The VM-110 Board in Particular  
 
You can probably build the VM-110 in accordance with the generic construction steps described above, but let's look at 
some specifics.  
 
You've probably noticed that the instructions are pretty rudimentary. For example, step 4 says "INSERT AND SOLDER 
THE LED'S AND JUMP (WATCH POLARITY OF LEDS)." How high are you supposed to jump? Well, they mean you 
should install the "jumper" between two holes on the right side of U2. It's any little scrap of bare wire, such as the 
trimmed lead from a resistor. Do it when you do the resistors, or you will find it pretty awkward.  
 
Several of the components (resistors and diodes) were supplied on "ammo strips," or held together with paper tape on 
the ends. Generally, you cut them free of the paper strip with your flush cutting pliers, and generally you never pull them 
lose (or you could damage the component.) But there are always exceptions, and in my VM-110 kit the 1K resistors had 
unusally short leads. If you cut them from the tape, you will find that the there isn't enough lead left on R6 to mount it 
vertically. For just this one resistor, scrape the tape off of the ends of the leads rather than cutting it free. This is the kind 
of problem that is almost impossible to anticipate, so treat this warning as a freebie. Since I cut the resistor before 
discovering the problem, I had to find a solution, which turned out to be a spare 1K resistor from the junk box. It's also 
possible to solder a new piece of wire onto the original one if you're careful.  
 
 
 
 
 



Installing the Light Emitting Diodes (LEDs)  
 
We need to think a bit about the LEDs before installing them. First, we need to select an order, since we have three 
green ones, two reds, and two yellows. The order suggested in the parts list is fine for me (reds on each end, then 
yellows, and three greens in the middle (D3-5), but feel free to do it differently if you want.  
 
You should be able to detect the flat side of the LED (just a tiny flattening on one side of the plastic ridge at the base of 
the body), but you can always check with a battery-- touch the leads to the terminals of the battery (1.5 or 9V) briefly, and 
if the LED lights, the positive lead is the one in contact with the positive terminal. If it doesn't light, turn it around.  
 
The other thing we need to think about is what we are going to do with the board when it is finished. Ordinarily you might 
install the LEDs flush against the component side of the circuit board, but if you do it that way how will you mount it in a 
box? The IC's, vertically mounted components, and trim pot (R16) all stand higher than a flush-mounted LED, so it will be 
difficult to mount the board in an enclosure in such a way that we can actually see the LEDs. Mount the LEDs above the 
board, with the base of each LED about half an inch above the surface of the board. Visually check that the base of the 
LED is higher off the board than the other components.  
 
The leads could be bent 90 degrees, but we are going to mount the board by inserting the LEDs into holes and gluing. 
Install the two end ones first (D1 and D7), measuring carefully, then you can just line the interior ones (D2-6) up visually.  
 
Installing the Integrated Circuits  
 
Integrated circuits are sometimes tricky to install, and as a rule the more pins they have the trickier they are. Some 
(particularly CMOS devices) are extremely sensitive to static electricity, so you should make sure you have provided a 
static discharge path to ground before handling them. You can use a clip lead from your watch band to a convenient 
ground, but if you do that you are really grounded and if you should happen to come into contact with a live wire, the 
results can be pretty drastic. A much better bet is a commercial electrostatic discharge strap (disposable ones are 
inexpensive and can in fact be used many times). A commercial ESD strap has a resistance built into it, so while static 
will drain away to ground through it, a large current will not. It's also a good idea to ground the circuit board before 
inserting the chips. Connect a clip lead between the ground track (usually around the outer perimeter of the board) and a 
convenient electrical ground.  
 
Make sure the IC's pins are straight-- sometimes one or more will be bent out of line, and they are likely to fold under or 
outward as you try to insert the chip if you don't straighten them. Usually you will see that all of the pins are bent out at a 
slight angle from vertical. In a commercial environment they are inserted with a special tool or by machine. To do them 
by hand you must bring the pins to vertical first. Grasp the chip firmly with your thumb on one end and middle finger on 
the other end, and press the pins at an angle against a flat surface such as the top of your workbench. Turn the chip 
around and do the same on the other side.  
 
When you insert the chip watch closely to see that all pins are going into slots and not bent under or outward. If a pin 
bends under it can be extremely difficult to find later when the device doesn't work! Press the chip firmly into the socket.  
 
Cleaning Up  
 
You're nearly through building, now, so it's a good time to tidy up. Clean away any trimmed leads lying around your desk 
top (they can easily get into places they shouldn't and short things out!). Some builders will suggest that you clean the 
excess solder flux off of the board, but I usually don't bother. The flux removal process is mechanically rough on the 
board, and seems to cause more problems than it solves. Sometimes, though, I will go back and clean a board where I 
suspect, but cannot find, a solder problem. I don't like doing it because it is messy and dangerous (unless I use a 
commercial flux remover which is messy, dangerous, and expensive). I use acetone (readily available in grocery stores 
as fingernail polish remover) in a well ventilated area and a paint brush for most ordinary fluxes. There are water soluble 
fluxes available, but if you use those please be sure the board is thoroughly dry before it comes into contact with any 
electricity!  
 
Probably the best alternative is to use solder containing a "low-residue" flux. It's a little more expensive, but worth it.  
 
The Smoke Test  
 
The smoke test is a time honored tradition in ham radio and electronic construction-- it's the point at which you apply 
power to a device for the first time, and see if anything catches fire or emits smoke. And we're ready for the Smoke Test 
on our VM-110 now, right? Wrong! There are still two things to do. First, take one more close look at the board, the 
component orientations, and the soldering. Second, use your multimeter across the power connections on the circuit 
board to make sure there is no short. On the power input of most circuits you should find either an infinite or at least a 
very high resistance. If you measure no resistance (or if your multimeter has an audible continuity tester and you hear 
the tone), look for a short. If there is a low resistance, look at the circuit diagram and trace the current path from the 
power supply. Sometimes a low resistance will still allow the tone to sound on an audible continuity tester, so if you hear 
the tone you might just want to measure the resistance and see if it is zero (a short) or a few ohms (possibly ok).  
 
When you are ready to connect power for the first time, you should be ready to disconnect it very quickly, or apply it only 
for a moment. With the VM-110 I'd suggest that you connect 12V from your station power supply using clip leads. But if 
you don't have a 12V supply, you can use the plug pack transformer and plug it into the wall outlet as a way of switching 
it on and off. Note that the instructions say that the "SOLID WIRE IS THE '- INPUT.'" By this they mean the solid colored 
wire (without the white stripe); they don't mean solid wire as opposed to stranded wire!  
 



Connect the ground (negative) lead first and then just momentarily touch the positive lead to its connection on the board, 
or if your power supply has a switch, connect both leads and turn the switch on momentarily. If you blow a fuse, you 
know you have a short circuit somewhere on the board. If you have a "protected" power supply, it would shut itself down 
(sometimes you can see this on the supply's voltmeter) without blowing a fuse. If a short circuit is evident, review the 
soldering and component orientations (especially diodes near the positive power input connection).  
 
If you haven't blown a fuse, you can connect the positive lead and "check for smoke." Look and listen! Sometimes you 
will hear a crackling sound before your see or otherwise detect a problem. Look for actual smoke, for a resistor turning 
brown. If everything looks ok, you can make the power connection permanent and continue to set up and operate your 
device.  
 
I've said "look and listen," but in fact you should use all of your senses with the possible exception of taste. Sometimes 
you might see or hear a problem, and sometimes you might touch a resistor or transistor to see if it is hot. But don't 
overlook your nose, in a manner of speaking. Even if everything else seems ok, you might notice what we sometimes call 
a "brown smell." New electronic equipment does have a characteristic smell, but a brown smell is unmistakable and not a 
good thing.  
 
A light brown smell indicates that disaster is imminent. A dark brown smell indicates that the disaster has already 
happened.  
If you know how much current the circuit should draw, and have a multimeter or ammeter which can handle that range, 
you should connect the meter into the positive power supply line before conducting the smoke test. Connect the positive 
lead of the meter to the positive side of the power supply, and the other "common" or "negative" lead to the positive input 
connection on the circuit board, so current will flow from the supply through the meter and into the board. If you can 
measure current, you can often see a problem (e.g. excessive current drain) before components are damaged. Similarly, 
low current drain (that is, below the specifications or your expectations) might indicate a problem in the circuit.  
Finally, with power applied to the VM-110 circuit, adjust the variable resistor (R16) back and forth and you should see all 
of the LEDs progressively light up and go out as you adjust R16.  
 
Congratulations! Your VM-110 is built!  
 
Calibration  
 
At this point, you have a working VM-110 and all that is left is to calibrate it. The instructions say that to "properly 
calibrate your kit you must be able to monitor and adjust the incoming AC."  
 
The ability to adjust the incoming AC is probably beyond most of us, but fortunately it is enough to be able to monitor it. 
You do have a multimeter, right? Set it on the AC voltage range and carefully measure (and note) the voltage at the 
outlet you will plug the transformer into.  
 
SAFETY FIRST! Unlike most of the electricity that you will be working with when building kits, AC mains current is 
DANGEROUS. Make sure you are holding the test leads well back from the metal tips!  
The "normal" AC supply voltage is capable of changing fairly dramatically depending on the total electrical load in your 
house and the quality of the supply from the power company, so it is a good idea to watch the meter for a minute or two 
and make sure that it is reasonably stable. If it isn't, check for electrical equipment being turned on and off in your house, 
and if necessary put the whole thing aside until late at night when a stable supply is virtually guaranteed.  
Now connect the VM-110 (plug in the transformer) and adjust R16 so that the appropriate LEDs are lit, according to the 
table on the instruction sheet. For example, if you measured 120 volts, adjust R16 until LEDs one through three are lit. 
Continue until LED 4 is lit and then tweak it just the tiniest fraction farther (but not enough to light LED 5). That's it-- we're 
done!  
 
Next month we'll look at putting the finished VM-110 into an enclosure. We'll be using a plastic box, Radio Shack's 270-
271(2), or any other little box you might happen to have lying around.  
 
But now it's time to pat yourself on the back, grab a vessel of your favorite beverage, kick back and admire the pretty 
lights.  
   
 Table 1: Basic Resistor Color Code  
 
Mnemonic(3) Color Value Multiplier  
Big         Black      0  1  
Boys         Brown     1     10  
Race         Red         2  100  
Our         Orange   3  1,000  
Young         Yellow     4  10,000  
Girls          Green     5  100,000  
But          Blue       6  1,000,000  
Violet          Violet     7  10,000,000  
Generally       Grey      8  100,000,000  
Wins          White     9  1,000,000,000  
  Silver     10% tolerance  
  Gold     5% tolerance  
 
 
 



Notes  
1. Most resistors you encounter in kits will have four color bands-- two significant digits, a multiplier, and a tolerance 
band. No tolerance band indicates 20% tolerance, but these are rare now. An easy way to calculate these values is to 
write down the first two digits, then add the number of zeros represented by the third (multiplier) band.   
2. Resistors also carry power ratings, and if your kit contains resistors of more than one rating you will have to guess at 
those based on the physical size. Most that you encounter will be 1/4 watt, and size is relative to power rating, so for 
example a 1/2W resistor will be larger than a 1/4W one.  
 
3. Silver and gold can be multiplier bands if they appear as the third band. In that case multiply the first two digits by .01 
for silver and .1 for gold. For example, red/red/gold/gold would be a 2.2 ohm resistor, and red/red/silver/gold would a 
0.22 ohm resistor, both having 5% tolerance..   
 
4. Precision resistors can have five bands, with three significant color digits, and a wider space between the multiplier 
and tolerance bands. 
  
____________________________________________________________________________________________ 
 

_ A ‘FACEBOOK’ comment sent to Brian ZS5BBR: 
 
Yo, Brian! 

After reading the past issues of the Hotline on the HARC web page, I   

see that Gary ZS5NK is still very active (as are you!) 

 

Is John Fielding still active - or did he carry out his threat to   

retire on a farm somewhere? 

Please pass on my 73s to all the "Old Guard"! 

 

Best regards, 

Richard ZS5GH / AB8OM 
____________________________________________________________________________________________ 
 
Forgetter Be Forgotten? 
 
My forgetter’s getting better, but my rememberer is broke 
To you that may seem quite funny, but to me, that is no joke 
 
For when I’m here’ I’m wondering if I really should be ‘there’ 
and when I try to think it through I haven’t got a prayer. 
 
Oft times I walk into a room, say ‘what am I here for?’ 
I wrack my brain, but all in vain! A zero is my score. 
 
At times I put something away where it is safe, but Gee! 
The person it is safest from is, generally me!  
 
When shopping I may see someone say ‘Hi’ and have a chat, 
then  when the person walks away I ask myself, ‘who the h…. was that?’ 
 
Yes my forgetter’s getting better, while my rememberer is broke, 
and it’s driving me plumb crazy and that isn’nt any joke. 
 
________________________________________________________________________________________________     
 

HIGHWAY AMATEUR RADIO CLUB INFORMATION 
MEETINGS 
The Club holds its monthly meetings at the Pinetown Girl Guides Hall, Lytton Crescent-(off Bamboo Lane), on the 3rd 
Tuesday of the month, starting at 19h00 for 19h30. Refreshments are available at a nominal price, Swap Shop held 
quarterly on last Saturday of month Talk-in facilities on the Repeater frequency (145.625Mhz)-at different venues. 
 
The Committee holds its meetings on the third Tuesday of every month at the Girl Guides Hall in Pinetown starting at 
18h00. 
BULLETINS 
The Club’s weekly bulletin is broadcast every Sunday morning at 07h45 on the Highway repeater 145.625 Mhz . A  
recording of the bulletin is re-broadcast at 18h30 on a Sunday evening on the repeater frequencies. 
 
The S.A.R.L weekly bulletin (in English) is relayed onto the Durban repeater at 08h30 on a Sunday morning. 
 
The KZN Hamnet bulletin can be heard on the HARC repeater (145.625Mhz)  every Sunday morning at 07h00 .  
 
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)-takes over later 
on. 



 

Interest Group nets are conducted on the 145.625Mhz in the evenings. They are:-  
 
Mondays 19.30 Amateur Radio Newsline broadcast by Brad ZS5Z and the simplex net thereafter 
Tuesdays 20.00 Ladies Net  with Pam (ZS5PAM)-Last Tuesday of Month 
Wednesdays 19.30 Hamnet Indaba (ZS5WFD)-Last Wednesday of Month –Weekly informal net 
Thursdays 19.30 Technical  net, presented by Alvin ZS5AES, hosted by Tubby ZS5TUB 
Fridays 19.30 Craig ZR5CD’s Trivial Pursuit Net – Latest Net! 
Saturdays 19.30 Tubby’s History Net 

Sundays 19.15 Vacant. 
 

The SARL Presidents Net  can be heard on the evening on Sundays on the 145.650Mhz repeater whenever the 
Intecnet is 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 e.mail. Members without the facility will  have their copies 
posted to them.  It is also available on the H.A.R.C Website.  The editor is Tony Mayall (ZS5GR)  Telephone (031) 708-
3078,   Email address is hotline@harc.org.za, physical address is 71 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  The Webmaster is Brad Phillips (ZS5Z). 
HARC Fax Number: 0866 225 680 
 
E-MAIL  ADDRESS OF THE CLUB.  harc@harc.org.za 
 
SWOP SHOP. 
The last Saturday quarterly starting at 13h00 for 13h30  at different venues.   .-See calendar of events 
 
APRS 

Mobile AND base stations should use WIDE5-5 (or less) for their UNPROTO paths. Mobile beacon rates should be 
at about 1min intervals, while home stations should be set at 60min. "Voice Alert" ctcss tone should be set to 136.5Hz 
only on mobiles. 
 
PACKET RADIO-News from ZR5S 

For those wanting to work packet radio, a PBBS (small mailbox) is available on ZS0PMB-1 on the aprs freq of 
144.800Mhz. For those not able to access ZS0PMB direct, you can connect to it by typing C ZS0PMB-1 v ZS0DBN. 
APRS traffic is minimal at this stage so combining packet radio here should not cause interference. 
 

VISITORS ARE ALWAYS WELCOME TO ATTEND ALL OUR FUNCTIONS. 
 
 
 


