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       ERC   REPEATERS 
UHF  444.700 + TONE:  131.8 

UHF  444.700 + TONE:  123.0 

VHF  147.390 + TONE:  123.0  

VHF  147.255 + TONE:  131.8            

EMERGENCY SIMPLEX:  146.550 

UHF–IRLP node 2404,ECHOLINK VE3ERC-L 

VHF– IRLP node 2403,ECHOLINK VE3ERC-R 

                

 

 In an emergency, tune  

Into our repeaters,  

UHF 444.700 or 
VHF 147.390 or  

HF  3.75 The 5 LSB or  

Simplex 146.550  

For coordination and  

assignments.  

    Field Day 2025 
Dipole antenna set up at Point Clark for the Light-
house weekend. The full story will appear in the 
September Newsletter. 
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THE PREZ SEZ! 

 President’s Update for August 2026 

 

We sincerely hope that all are having a wonderful 
summer, and it is not over yet. 

Summer is a time for many hamfests. Yet even at 
this time of the season there are still more yet to 
come in different Ontario locations. Here is a list 
of more to come from the RAC website. 

London Amateur Radio Club Annual Hamfest --- 
London Amateur Radio Club 
Starts on Saturday, September 5, 2026 
Dorchester, Ontario 

 

Ottawa (Carp) 2026 Hamfest! ---  
Ottawa Amateur Radio Club, Inc. 
Starts on Saturday, September 12, 2026 
Ottawa (Carp), ON 

 

Simcoe County Hamfest 10th Anniversary Fall Edition ---  
Simcoe County Amateur Radio Enthusiasts 
Starts on Saturday, September 12, 2026 
Barrie, Ontario 

 

Eastern Ontario Hamfest ---  
Prescott-Russell ARC & Seaway Valley ARC Seaway Valley Amateur Radio Club 
Starts on Saturday, October 3, 2026 
St-Albert, Ontario 

 

Ancaster Hamfest 2026 ---  

Hamilton Amateur Radio Club 
Starts on Saturday, October 3, 2026 
Ancaster, Ontario 

 

Kingston Amateur Radio Club Hamfest --- (55 days from now) 
Kingston Amateur Radio Club 
Starts on Saturday, October 17, 2026 
Kingston, ON 

 

York Region Amateur Radio Club Hamfest --- (69 days from now) 
York Region Amateur Radio Club 
Starts on Saturday, October 31, 2026 
Aurora Ontario 

And don’t forget to mark your calendar for the ERC September 23 meeting. 

                  Frank VA3FJM 
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WEDNESDAY NITE NET CONTROLLERS 

 

JULY  1  -  HAGEN  VE3QVY 

JULY  8  -  TED  VE3TRQ 

JULY  15  -  JAY  VE3CMN 

JULY  22  -  TONY  VE3DWI 

JULY  29  -  ROD  VA3MZD 

AUGUST  5  -  FRANK  VA3FJM 

AUGUST  12  -  BOB  VE3IXX 

AUGUST  19  -  HAGEN  VE3QVY 

AUGUST  26  -  JOHN  VE3JXX (EmComms) 

SEPTEMBER  2  -  TED  VE3TRQ 

SEPTEMBER  9  -  JAY  VE3CMN 

SEPTEMBER  16  -  TONY  VE3DWI 

SEPTEMBER  23  -  M E E T I N G 

 

CONTRIBUTIONS TO VE3ERC-CLUB 
NEWSLETTER 

Do you have an article you’d like to 
submit? Or photos?  Do you have 

any comments you’d like to make? 

Perhaps you’d like to share a photo 
of your shack, a    special project 
you are working on or a special  

 interest! 

SEND THEM TO: 

 Bob  bobve3ixx@gmail.com  

 (519-787-2279)   

“Who says Hams aren’t a little bit Romantic?!” 

            Rod VA3MZD 



ERC  August 2026  Newsletter                                                                                                                                             Page   4 

 

 Radials and counterpoises 
By John VA3KOT  

 

TechTips on Ham Radio Outside Outside the Box are occasional short posts on specific tech-
nical topics. But beware, along with regular posts here on this blog, the content is not a defini-
tive technical treatise and should not be read as such. I write about my own opinions and ex-
periences; your opinions and experiences may be quite different. I welcome constructive feed-
back. 

“All lies and jest … 

  

Still a man hears what he wants to hear and disregards the rest”. Paul Simon and Art Gar-
funkel sang those words in their song “The Boxer”. The words reflect how hams often react 
when our long-held, cherished beliefs are challenged. “My antenna just works, I don’t care 
about all that technical stuff” is a view I have heard – especially when the antenna cost hun-
dreds of dollars. And nothing creates more exothermic debate than the subject of radials. Or is 
that counterpoises? 

  

Definitive definitions 

 On Ham Radio Outside the Box, when the word “counterpoise” is used, it refers to the “other 
half of an antenna”. The “other half” could be 120 buried radials, or it could be a “magic car-
pet” (Faraday cloth). It could be a ground rod driven vertically into the ground. It could even 
be the ubiquitous (and apparently blessed by angels) 17 feet of wire laid on the ground. That 
magic length of 17 feet has been proved by thousands of QSOs so why care about all that 
technical stuff? Eh? 

  

When you read the word “radial” here on Ham Radio Outside the Box it refers to a length of 
wire. A counterpoise may comprise one or one hundred and twenty radials. Radials could be 
buried in a shallow grave inches below the surface or they might be raised above ground. Bur-
ied radials – or even radial wires laid on the ground – are detuned by the ground and can be 
any length. Longer radials work better on the lower bands. 

  

“Crickets are singin’ and lightning bugs are floatin on the breeze” 

  

It’s been a while since I went “Fishing in the Dark” (for contacts on the radio) but I do spend a 
lot more of my on-air time out in the Big Blue Sky Shack, usually on a sunny afternoon – even 
if it’s only out in the backyard. If we venture out to a park to spend a couple of hours playing 
radio, we really aren’t going to waste that time laying out 120 radials. If an antenna needs 
ground radials I lay out between 4 and 8 of them. I know my antenna’s efficiency will be com-
promised, and I acknowledge the physics, but field expediency is the prime directive. Heck, I 
usually operate QRP in the field too; maybe I should try “QLF” (sending CW with my left foot) 
too. Some of my code buddies claim I’ve already mastered QLF! 
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Floatin’ on the breeze 

Compromising efficiency is not mandatory. If we raise the antenna (a vertical whip) above 
ground. Now just a couple of tuned radials is as efficient as a rat’s nest of wires on the 
ground. A couple of radials? Why not just one radial? I was asked that question recently by a 
Ham Radio Outside the Box reader. I had to put on my physics graduate gown and mortar-
board while I thought about that. 

I started with the idea of a vertical dipole – that’s a quarter wave of wire on top of another 
quarter wave of wire with the feedpoint in the middle. Now let’s bend that dipole a little. Now 
it looks like a vertical radiator with a quarter wave high flying counterpoise. If we keep that 
configuration well above ground it should still be as efficient as a dipole. 

  

I got wires in low places 

How low can we go? My theory (which is open to debate) is based on interaction between 
that raised radial and the ground. The current in the radial wire induces an out of phase im-
age in the ground. In the near field the image wave and the wave in the radial wire tend to 
partially or fully cancel each other. 

 The amplitude of the image wave in the ground varies based on two things. (1) the ampli-
tude of the current in the radial, and (2) how close the radial is positioned with respect to 
ground. A high radial has almost no interaction with the ground, whereas a low radial will 
have a much greater interaction. 

  

Now, let’s consider this: we can reduce the amplitude of the current wave in the counterpoise 
if the current is shared between more than one radial. Two radials each carry half the cur-
rent; four radials each carry a quarter of the current. The lower the current, the lower the 
canceling effect of the image in the ground. 

 So we can conclude that it is fine and dandy to use low radials if there are a lot of them. On 
the other hand, a single radial should be kept well clear of the ground. Does that make 
sense, or didn’t I wake enough brain cells with my morning espresso today? 

  

But wait, there’s more … 

 If the objective is to reduce the interaction with the ground, and the amplitude of the current 
wave in the radial wire(s) is a factor, there is another way – reduce transmitter power. See, 
QRP ain’t so bad after all! 

Incidentally, the image wave in the ground travels more slowly than the current wave in the 
radial. If the length of the radial wire is one full wavelength, or more, the two waves eventu-
ally are in phase and the current is reinforced instead of being canceled. That is how Grass-
wire antennas work. 

  

Murphy’s opinion 

Electrically, a single raised radial will be efficient, subject to the conditions discussed. Accord-
ing to Murphy’s Law, if you use a single raised radial, you better anchor that antenna down 
good or the tension in that radial wire is gonna pull your antenna over. Murphy says two radi-
als, 180 degrees apart, will keep it up. 
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Adventures into Surface Mount land 
By Hagen Kaye VE3QVY   

I wanted to build a combo 

TDOA and offset-attenuator 
board for use in Fox hunt-
ing.  There are a few classic 
designs from the 80s that I 
wanted to remix and use the 
latest available components.   
So I decided to make a mi-
crocontroller-controlled ver-
sion that could be program-
mable and use the latest 
available RF chips.   
 
Interesting thing about new 
components:  
1) they are really good,  
2) they are really inexpen-
sive, and  
3) they are super small!   
 
Take this RF switch chip, 6 
pins, switches between an-
tenna A or B, works from 
10Mhz to 3 GHz, and is less 
than a dollar, but look at the size of it!  That's the point of my 0.7mm mechanical pencil. 
 
Next to impossible to solder with a normal soldering iron.  I have other components with the 
pins on the bottom of the chip.  I decided to embark on an adventure into professional, hobby
-grade surface-mount assembly.  Along with the PCB board, I ordered a stencil and a stencil 

printer.  I also have a reflow oven.  So rather 
than hand solder these little tidbits I thought I 
would try my hand at stencil printing solder 
paste on the board, hand placing the compo-
nents with tweezers and then baking them in 
the oven.  This is my first attempt. 
  
The stencil printing is pretty simple.  A thin 
sheet of metal is laser-cut with holes where the 
solder paste should be applied to the solder 
pads. 
 
 

 
Attach the stencil to the stencil printer, and carefully 
align the PCB so the holes match up. 
 
Close it, then smear the paste on with a spatu-
la!  Ideally, if done right, the stencil height ensures 
just the right amount of solder paste is ap-
plied.  This being my first attempt, well, I smeared 
too much paste, but they say it is forgiving and 
that's okay.   
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And if not, well, I did order 10 boards, 
so I can practise quite a bit, HI HI ! 
 
Next, the board goes into a reflow ov-
en.  I bought this oven several years 
ago for about $100.   
Its claim to fame was that it didn't 
work, was dangerous, but it was 
cheap.  And the hacker community fig-
ured out how to make it safe with 
about $5 worth of parts and even en-
gineered a new firmware that could be 
flashed to make it work.  Gotta love 
the hacker community! 
 

 
The reflow oven is basically a PID controller.  It 
has a heater and a fan.  The PID controller sets 
the temperature by either turning on the heater 
or the fan.  The solder paste manufacture speci-
fies a temperature over time chart to ensure 
perfect results.  First, the temperature goes to 
150 C to set the paste for 2 minutes, then it 
goes to 215 C for 90 seconds to solder, and then 
cools down at a rate of 3 C/second.  Overall, 
soldering the board takes less than 6 minutes.  
 

 
 
 And six minutes later, all 27 components have 
been soldered! 
 
 
A little heavy on the solder, but only had one 
small bridge between 2 pins on U1, which was 
easily removed with a dab of the soldering 
iron.  Next steps: hand-solder the components 
on the top side, and the board is done.  

 
 
 
 
 
 
And again the bottom side that was reflowed in 
the oven.  
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Overall, it was pretty easy.  Took about 2 hours to build this from start to finish.  Most of the 
time spent was getting the 
components out of the packag-
ing.   
 
I'll probably sort these before-
hand when I build up the next 
batch of boards.  Placing the 
components with tweezers is 
not that difficult (I had a mag-
nifying headset to see them) 
because it just has to be close 
enough; the reflow process 
naturally straightens the com-
ponents out so they are per-
fectly aligned, and because of 
the solder mask, any excess 
paste flows back to the compo-
nent and pad and avoids bridg-
ing. 
 
I am generally pleased and 
look forward to new projects 
that use these ridiculously 
small, inexpensive, and mod-
ern components. 
                   ____________________________________________________________ 
 

           CORRESPONDENCE 
Tony VE3DWI sent the following: 

 
On the Morning net, the discussion revolved around adapters and connectors.  Rod, VA3MZD, 
mentioned that he had used some Chinese manufactured adapters that had SWR and continui-
ty problems.  Here are two pictures that illustrate this very issue. 

 

The Amphenol  right angle connector (below left) is of high quality as the two parts are 
screwed together ensuring a very good connection.  With the Chinese connector (below 
right), the two parts are just touching each other.  I can guarantee you that if you use it, it 
will fail and create a poor intermittent connection.  Throw them away as far as you can. 
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Arthur A. Collins (1909 to 1987) was a pioneering figure in the field of radio and electron-
ics whose life work fundamentally changed global communications. Best known for founding 
the Collins Radio Company in 1933 in Cedar Rapids, Iowa, his journey into the world of 
electronics began at a remarkably young age. Fueled by a deep fascination with radio tech-
nology, Collins obtained his amateur radio license at the age of 14 in 1923, showcasing an 
early brilliance that would soon capture national attention. 
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He worked closely alongside his father, M.H. Collins, who recognized his son's immense poten-
tial and actively encouraged his explorations in electronics. This support bore fruit in the sum-
mer of 1925 when the young Arthur achieved something incredible. Using a homemade vacu-
um tube transmitter, he successfully maintained consistent contact with the scientific expedi-
tion of Commander Donald MacMillan in the Arctic. When the Navy's longwave stations failed 
to punch through atmospheric interference, Arthur's shortwave signals bridged the vast dis-
tance, proving the vital scientific principle that higher frequency shortwaves could bounce off 
the ionosphere for reliable global communication. 

 

In 1933, Arthur established the Collins Radio Company, initially focusing on manufacturing 
premium radio equipment for amateur radio operators. The company quickly gained a legend-
ary reputation for exacting engineering standards and high quality products. Collins engineers 
introduced the Permeability Tuned Oscillator, a major scientific advancement that utilized a 
movable powdered iron core within an inductor to change frequencies. This provided an un-
precedented level of frequency stability and precise dial calibration, eliminating the frustrating 
signal drift that plagued early receivers. 

 

During World War Two, Collins Radio played a crucial role in developing advanced communica-
tion systems for the military, significantly expanding its operations and global influence. A key 
wartime innovation was the Autotune mechanism, a complex motorized mechanical memory 
system. This allowed military pilots to automatically switch their radios between several pre-
tuned frequencies with the simple push of a button, freeing them from complex manual tuning 
during intense combat situations. 

 

Following the war, Collins pushed the boundaries of signal processing by championing Single 
Sideband transmission. By stripping away the carrier wave and one sideband from a standard 
amplitude modulated signal, Single Sideband technology concentrated all the transmitter pow-
er into a narrow bandwidth. This scientific leap made voice communications vastly more effi-
cient and less susceptible to noise. To support this, Collins perfected the mechanical filter, us-
ing resonant metal disks machined to microscopic tolerances to slice away unwanted adjacent 
signals, giving operators incredibly sharp receiver selectivity. 

 

Collins was renowned for his innovative aesthetic and functional designs, particularly the de-
velopment of the legendary S Line of transmitters and receivers. This equipment set the gold 
standard for performance and became the ultimate prize among amateur radio enthusiasts 
around the world. His meticulous approach extended far beyond amateur radio to include avi-
ation electronics and space communications. Collins equipment provided the vital communica-
tion links for the Mercury, Gemini, and Apollo space programs, famously transmitting the voic-
es of astronauts from the surface of the Moon back to Earth. 

 

After his passing, the Collins Radio Company evolved into Rockwell Collins Incorporated, con-
tinuing his legacy as a foremost leader in aerospace and defense communications. Arthur A. 
Collins is remembered not only for his profound technical and scientific achievements but also 
for his unyielding entrepreneurial spirit and lifelong dedication to advancing the frontier of ra-
dio technology. 

 

Thanks to Tony VE3DWI. 
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A short 2-band ladder line antenna for portable ops 
By John VA3KOT 

 

Introducing the 2B2L antenna  

Wouldn’t it be nice to have a short, fairly efficient, 
rapidly deployable, low visual impact, vertical an-
tenna that can be operated on both the 20 meter 
and 40 meter bands? The 2B2L (2 Band Linear 
Loaded) antenna comes very close to a perfect 
match for those specifications.  

 

The 2B2L is the brainchild of Tim KQ4TQ who 
pitched the idea to me in an email recently. Seeing 
the potential in Tim’s idea, I hastily built a proto-
type and erected it in my backyard for testing. The 
2B2L is based on the “Simple Ladder Line Antenna 
for Portable Ops” discussed a couple of weeks ago 
here on Ham Radio Outside the Box. But here is 
the genius in the 2 band version: by adding a load-
ing coil and a tail section – also made from ladder 
line – to the top of the original single band (20m) 
version, we can add the 40m band. The whole an-
tenna towers up to the dizzying height of just 15 
feet! 

But, just a moment; before the grey-haired, white-
coated men with a physics diploma hanging on the 
wall pick up their quill pens to denounce the 2B2L, 
a confession is in order. Yes, admittedly, the 2B2L 
is not perfect; field portable antennas rarely are 
perfect. Those of us who like to operate out in the 
Big Blue Sky Shack must necessarily accept some 
compromises. Those of us who like to operate QRP 
accept even more compromises. So where’s the 
gotcha? 

 

The loading coil for the 40m extension is the weak 
link. It serves two purposes: (1) it acts as an RF 
choke for the lower 20m band section; it’s high im-
pedance effectively terminates the lower section of 
the antenna so that the top section does not affect 
operation on 20 meters; (2) it acts as a loading coil for the 40 meter top section which is con-
siderably shortened as a result. But is it actually all bad? Yes, it has some loss due to the i^2R 
effect, but consider this: the whole antenna is radiating on 40 meters and the coil is near the 
top where the current is lower. If I am thinking with half a brain here please correct me in the 
comments. I did once think I was wrong, but I was mistaken! 

 

Can an antenna that is only 15 feet tall really be efficient on 20m and 40m? The secret to how 
it can claim enough efficiency to actually make contacts out in the field lies in its use of linear 
loaded elements. Two sections of ladder line, each shorted at the top, provide the linear loading 
which shortens the required length by about 30%. Linear loading is considered one of the most 
efficient ways of shortening an antenna. 
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Also, the 2B2L is mounted quite close to the ground which       
inevitably diverts some RF to warming the earthworms. Mine is 
fed about 12 inches (~30 cm) above ground. It could also be 
raised higher and used with tuned, raised radials, but on 40   
meters the radials would each be around 33 feet long. I chose to 
use short ground radials instead.  

Where to buy a 2B2L? 

Sorry folks, this is another real hobbyist’s project – you gotta 
build it yourself. You’re going to need some ladder line from 
whatever source you go to for ham radio supplies. Mine was a 
generous gift from my friend and CW buddy Mary VE3MVM. You 
will also need a coil. I had an air core coil lying in the drawer 
from a previous project. I built it using a a short section of PVC 
tubing about 2 inches (5 cm) in diameter. You will need an in-
ductance meter, or a NanoVNA, to measure the inductance. As a 
purely rough guide, my coil has 35 turns of 20 awg stranded in-
sulated wire. Here is the materials list: 

11.5 feet (3.5 meters) of ladder line for the 20 meter radiating 
element 

38 inches (0.97 meters) of ladder line for the 40 meter extension 

35 microhenry coil 

Setting up the 2B2L antenna 

The 2B2L can be erected on a pole about 16 feet (or about 5 me-
ters) tall. It is fed at the bottom via coax to a transceiver. The 
2B2L requires radials. I tried a set of 8 radials, each 7 feet (2 
meters) long. That worked but 4 radials, each 13 feet long pro-
vided a better return path on 40 meters. 

 

 

 

In keeping with recent practice here 
on Ham Radio Outside the Box, the 
radials are tuned with a GTU (Ground 
Tuning Unit). The GTU has to be sepa-
rately adjusted for each of the two 
bands. This ensures that the antenna 
system is working as efficiently as 
possible – without a tuner! An antenna 
analyzer connected via a short coax 
showed an SWR well below 1.5 could 
be obtained on both bands. 

Does it QSO? 

No, it just sits there grinning at the 
sky, but I have QSO’d using the 2B2L. 
My best contact so far has been a 
2000 kilometer QSO with a station in 
Colorado on 20 meters by QRP CW. 40 
meters is most active in the early 

morning and in the evening when I am inactive, but I am 
going to have to make the effort to go 40 meter QSO 
hunting real soon. Stay tuned.  

2B2L coil and 40m  extension  

2B2L lower section showing GTU,      
Common Mode Current Choke and 
radials  
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Coax Losses 
By Tony  VE3DWI (Regarding July “Tech Tips”) 

In the VE3ERC newsletter of July 2026, Bob VE3IXX included a post on page 14 from Mike 

VE3MKX with a handy chart (table 1) for the various types of coaxial cable losses in dB/100ft.  
Upon close examination I noticed that something seemed off.  For example, the loss per 100 ft 
at 100 MHz for RG-213 shows “0.23”.  

 Be careful as this does not represent the loss in dB but an “Attenuation Constant 
Np/100ft”.  

 The formula is indicated as “Loss/dB=20log(2.718^α). The Np of 0.23 is for 100 ft of cable 
thus the attenuation for RG-213 is 20log(2.718^0.23) =1.998 dB/100ft.  Something is not 
quite right as the Np/100ft for RG-8X shows α at 0.21, inferring that it has a loss of 1.824 
dB/100ft which is better than RG-213.  This is obviously not true.  The RG-8X cable diameter 
shows 0.485” which shows larger than RG-213. That too is not true.  

 

Table 1 
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I have not been able to find any table of Np/ft for the various types of coaxial cables.  As you 
can see, table 2 shows the attenuation for RG-213 as 2.2dB/100ft at 100 MHz.  

 RG-8X shows a loss of 3.6 dB/100ft.   

Searching on Google for various available tables it will show that different tables have slight 
variations in dB/100ft.   

Pay close attention to the frequency used as some tables will indicate losses at 150 MHz which 
is closer to our 2 mtr. Band. 

For your pleasure, here is the formula for calculating the attenuation constant α (once you 
enter all the appropriate information).  

 Good luck.  

 The Greek symbol for Alpha is α (Alt-224) 

  

This table is a lot better to use. 

 

Table 2 

Tony VE3DWI. 
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Everyday multimeter and its maintenance 

By Daniel Romila, VE7LCG 

Most radio amateurs and non radio amateurs use a multimeter for various measurements, 
like the AC voltage in a wall plug, the DC voltage of a power supply or continuity checks – like 
verifying antenna cables and antenna connectors. 

Many of us have several multimeters. Usually the 
“go and grab it” multimeter is not the fanciest one, 
and is probably similar to the one pictured to the 
right.  

These units such as the  DT830B multimeter are 
very inexpensive and readily available on-line or at 
Canadian Tire or any hardware store. I have seen 
them advertised as low as six dollars. 

There are many variations of the presented multi-
meter, with various  functions. Most hams will have 
a similar model available for their use. 

It is not the most precise. It is not very fancy. But 
it is digital. They show enough digits and are highly 
visible with good contrast for most of us, especially 
for those of us who are aging.  I measured the size 
on my own multimeter, and the height of the digits  
on the screen is 12 mm. It is a generous size.  

The body is very solid. However, there are two 
weaknesses with this multimeter, to be addressed.  

The leads break. Sometimes it is possible to see the 
connectors detached from the wires. Other times 
the measuring leads no longer have continuity, it is 
not so visible, but one can touch and feel the elec-
trical connection is no longer there. This problem 
should be addressed before having troubles, not 
after! You do not want to be in a hurry, in panic, to do a measurement, just to find out your 
multimeter itself needs repair. 

The battery. On the particular presented 
model, DT830B, the battery is a 9V battery, 
but the same problem appears with other 
kind of batteries, in other multimeters. It is 
not so urgent as the previous problem. The 
multimeter looks like working normally, just 
that it becomes a little slow. Slower and slow-
er, with each measurement, over the years. 
The precision is somehow also affected, but 
not so much to disturb the function of meas-
uring (it has only 4 digits display, anyhow). 
One might have battery problem in the last 
12 months or so, and not notice. 

So, let’s start with the multimeter leads. They 
can break. They can let you down. To have 
one or two spares is very inexpensive. So if 
you need to do the measurement NOW and 
the leads are broken, you are prepared. 
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CONCLUSION: one should have several pairs of multimeter leads, at all times. 

Buying several pairs of already made, dedicated multimeter leads at once is an economic solu-
tion. The disadvantage is that those already made leads cannot be repaired. I personally prefer 
to make my own multimeter leads, and repair them when needed. They never needed for me, 
but I periodically verify them. 

Luckily, banana connectors match the mother connectors from the multimeter’s body. Even 
when those mother connectors look like not accepting bananas, try and you will – most proba-
bly – see that they are compatible with banana father connectors, too, not only with dedicated 
specialized connectors your initial multimeter leads have. 

All banana connectors are so cheap. We need 4 banana connect-
ors for a pair of multimeter leads. 

Because I already hear your comment that those banana con-
nectors do not have thin pointed tips, please look again at the ba-
nanas: you can insert thin wires into the metallic ends of the ba-
nanas, which are flexible. More, one can fix like this, in the flexi-
ble metallic ends, capacitors, inductors, transistors, and do the 
measurement without having one own hand touching there, to 
influence the measurement. The above bananas have screws. We 
can use thick wire, strong wire, and fix it with screws. No solder-
ing needed. It is easy and fast to verify them and eventually re-
pair them. Such multimeter leads will last forever. 

 

At similar low prices one can find online male banana connectors that have not only one screw 
for fixing the wire, but two screws. Please see the picture:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I cannot underline enough how important is to solve the 
multimeter leads problem before you need the leads, not 
in the moment you have to measure something. 

The battery inside the multimeter is the next thing to 
address. Even if you just bought the instrument and it is 
brand new for you, it is unknown how long ago the man-
ufacturer made the multimeter, put the battery inside (if 
it is a 9 Volt battery, do you know anybody having a 
good opinion about 9 Volt batteries?). The back of the 
multimeter usually does not encourage you to change 
the battery because usually – but I saw some different 
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DT830B variants – one has to use a screw driver and unscrew 2 screws, in order to get inside 
the instrument. 

 

Once you opened the back, the inside looks like in the one of the following pictures: 

The battery in the DT830B and 
many of its variants is a small com-
pact 9 Volt battery, which contains 
inside a sandwich of even smaller 
batteries, put in series to get to the 
wanted 9 Volt. It is not capable of 
generating a lot of current. Being a 
series of batteries, the internal re-
sistance is large. That means there 
is a certain voltage with the multi-
meter OFF and a small voltage drop 
of the battery once the multimeter 
is switched ON. The voltage has a 
further variation during the meas-
urement. This sequence of various 
voltages from the battery is not so 
visible when the battery is new. 
What we can eventually see is that 
the measurements become slower 
and slower in time, and it gets so 
bad that – at the end of usability of 
the battery – when we make a volt-

age measurement the multimeter shows several intermediate values before stabilizing at the 
final value.  

All the above problems would be avoided if the battery’s voltage would be a constant 9 Volt 
or close to it. Instead of replacing a new 9 Volt battery every 4 to 6 months, I preferred to 
replace it with a LiPo battery and integrated electronics that makes it stay at 9 Volt as long 
as it works. At the end the battery dies suddenly when the LiPo source is exhausted and has 
to be recharged. What I bought looks like this: 

One can argue that 6F22 9Volt normal batteries are very 
cheap, and that spending some $10 CAD is a waste. I can-
not argue with that. My answer is that I use the multime-
ter almost every day, and I want to rely on it. The meas-
urements are faster since I replaced the battery with a 
USB rechargeable one, with voltage stabilizer in it, and the 
performance is constant. 

Just a final note for the hobbyists: since this multimeter is 
cheap, one can be tempted to buy the multimeter just to 
disassemble it, and use the rotary switch (20 positions) in other projects.  

Unfortunately, the switch is 
dedicated to this multimeter, 
made on PCB (not a com-
pletely separate switch) and 
my conclusion is that it can-
not be taken out and used for 
something else. 


