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ASK SILICON CHIP
Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 

and we’ll answer your question. Send your email to silicon@siliconchip.com.au

New actions for Remote 
Monitoring Station

I am in the process of building the 
Arduino-based 4G Remote Monitoring 
Station (February 2020; siliconchip.
com.au/Article/12335).

Everything is going well so far, and I 
have successfully set up a ThingSpeak 
account. But I am having a bit of trou-
ble following your Arduino code. It is 
obviously very clever, but I need a bit 
more spoon-feeding on using it to do 
what I want.

Can you give me examples of how 
to set up the code as follows:

1) To send an SMS alert to the se-
lected phone number if a specific 
input to the Arduino goes high.

2) To send an SMS alert if a selected 
analog input exceeds a set voltage.

3) To set an Arduino pin high upon 
receipt of a text message from the 
authorised number with a par-
ticular word.

Since you have provided the Ardui-
no code for this project at no charge, 
I suggest that you add the examples I 
have mentioned above to the down-
load package on your website. High-
lighted comments at those areas of the 
code would also be helpful.

Many thanks for any help you can 
provide and congratulations on a great 
project and magazine. (G. C., Toorm-
ina, NSW)
• To send an SMS alert to the selected 
phone number if a particular input to 
the Arduino goes high, copy the block 
from lines 93-101 and replace the con-
dition on line 94. For example, change:

if(gnssValid&&( 
gnss.speed>100.0)){

to:

if(digitalRead(pin)==HIGH){

To send an SMS alert if a selected 
analog input exceeds a set voltage, 
copy the block from lines 93-101 and 
replace the condition on line 94. For 
example:

if(gnssValid&&( 
gnss.speed>100.0)){

becomes:

if(analogRead(pin)>value){

In this case, ‘value’ is a number be-
tween 0 and 1022, representing a range 
from 0V up to a tiny bit under the mi-
cro’s 5V supply rail voltage, which 
may not be exactly 5V. So, for exam-
ple, a value around 500 corresponds 
to a threshold of approximately 2.5V.

To set an Arduino pin high upon re-
ceipt of a text message from the author-
ised number with particular word you 
can use the following code. But note 
that this requires an exact match, ie, 

the same letter case and no other char-
acters in the message before or after the 
word. Add the following at line 146:

if(strmatch(“WORD”,msg))
{digitalWrite(pin,HIGH);}

In this case, the word is WORD, and 
‘pin’ is the number of the digital pin 
that you want to send high.

Modifying Tunable HF 
Preamp for AM

I want to modify the Tunable 
HF Preamplifier (January 2020; 
siliconchip.com.au/Article/12219) for 
connection to a standard AM radio, 
to improve reception in fringe areas. 
Would it be feasible to just change the 
number of turns on T1 to extend the 
range down to the AM broadcast band? 
If not, has Silicon chip produced an 
article/kit for AM radio range boost-
ing? (G. R., Denistone, NSW)
• Yes, the frequency range can be 
extended down to the AM band. The 
tuning capacitor range allows this, but 
you need a 500µH inductance in the 
input tuned circuit.

This would give a tuning range 
from 520kHz to about 2MHz. With the 
toroid shown, this means about 156 
turns; that may be difficult to manage 
on that size core.

It would be easier to use a fixed 
choke of 470µH instead. Adjusting 
the trimmer capacitors on the back 
of the tuning capacitor would ex-
tend the tuning range to just below 
the broadcast band. You may have to 
experiment with the number of turns 
wound around this inductor, as the 
impedance of the antenna is rather 
indeterminate.

Relay substitution for 
Charge Controller

I have recently purchased the 
PCB to build your Universal Battery 
Charge Controller (December 2019; 
siliconchip.com.au/Article/12159). 
While awaiting its delivery, I man-
aged to assemble almost all of the 
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other parts required, except the re-
lay. Unfortunately, my local Altronics 
stockist shut down, so getting parts 
from them is now rather expensive 
in New Zealand.

In my collection, I have a relay iden-
tical in almost all respects except that 
it has a 3V, 44W coil. My reading of the 
article and the schematic suggests that 
I can change the 56W resistor between 
the relay coil and the collector of Q3 
to 75W or 82W to maintain the coil cur-
rent within a suitable range. I checked 
and found that this relay latches with 
5V and an 82W series resistor, drawing 
around 25-30mA.

Am I on the right track, or should I 
keep on searching for another relay? I 
built and used the Charge Controller 
for 12V SLAs (April 2008; siliconchip.
com.au/Article/1796) very success-
fully and thought it was time for an 
update. Some parts may even get re-
cycled! Thanks in advance for your 
assistance and great magazine content. 
(W. G., Dunedin, NZ)
• Your idea of using that relay with 
an 82W series resistor seems fine. It’s 
good that you’ve already checked that 
the relay remains latched under those 
conditions.

Higher current Battery 
Charge Controller

Your December 2019 Clever Bat-
tery Charge Controller is almost what 

I wanted, but not quite, as I need to 
be able to handle at least 30A for my 
system.

I wonder if it would be possible to 
beef up the current path through the 
device using heavy wires soldered 
to the appropriate PCB tracks, heav-
ier connection bolts and a 3AG fuse, 
plus the addition of multiple Mosfets 
to share the current, mounted on a 
heatsink.

If I modify your design in this way, 
will it handle up to 50A, or do I need 
a more elaborate method? One par-
ticular concern is whether the driver 
used has sufficient capacity to drive 
multiple Mosfets. If not, would you 
consider a follow-up article for people 
like myself who need to control higher 
currents? (D. T., Yallourn North, Vic)
• Unfortunately, it isn’t as simple as 
that. The IRF1405 Mosfet can handle 
much more than the 10A rating we 
have given; it is the slow switch-on 
speed (and thus long partial conduc-
tion time) which limits the perfor-
mance of the circuit. Adding more 
Mosfets in parallel would only make 
that worse as the Si8751 driver would 
have a larger capacitance to drive, 
making it even slower.

We will consider designing an up-
rated version using a higher-speed 
Mosfet driver and possibly multiple 
Mosfets in future. It will definitely 
need wider tracks, bigger connectors 
and a higher-rated fuse.

LCD screen brightness 
control problem

I built your Micromite-based GPS-
synched Frequency Reference (Octo-
ber & November 2018; siliconchip.
com.au/Series/326). When I got it go-
ing, the orientation of the LCD Screen 
was incorrect for the program set up. 
You kindly replaced it with one with 
the correct orientation.

Unfortunately, with this new 
screen, manual backlight adjustment 
only gets to a very low brightness. I 
cannot read the screen if I have my 
workshop bench lights turned on, for 
example. I need to turn them off and 
only have low light in the room. This 
did not happen with the original, ro-
tated screen.

I am wondering if there is some 
simple fix to overcome this. I haven’t 
any data on the device, so I am a bit 
unwilling to start trying things with-
out first checking with you. (I. P., Lo-
ganholme, Qld)
• It seems that some otherwise iden-
tical-looking LCD screens use a differ-
ent method for backlight control. One 
of our other readers wrote in to say:

I’m absolutely delighted with my 
Micromite BackPack V3 and Tim Bly-
thman’s CFUNCTION software driv-
ers for the ILI9488 colour touchscreen 
display.

However, I discovered a small prob-
lem with manual dimming of the dis-

I have purchased all the parts 
to build the Majestic speakers fea-
tured in the June 2014 issue of Sili-
con chip. I would like to re-use a 
good pair of 16in woofers from a 
set of Kenwood KL-777D speakers 
which I have in my possession. You 
can view their specifications here: 
siliconchip.com.au/link/ab0l

What changes would I need to 
make to use these? (M. T., Naraco-
orte, SA)
• Allan Linton-Smith responds: the 
KL-777Ds are a classic and desirable 
vintage five-way speaker, as long as 
the drivers are not damaged and the 
woofers don’t rub or buzz.

Unfortunately, the Kenwood 
woofer specs don’t include Thick 
or Small parameters, probably be-
cause they had not been invented 

then. Hence, it is difficult to know 
what modifications (if any) would 
need to be made to the Majestics.

They do mention that the sensitiv-
ity is 98dB, but that may have been 
for one of the other five drivers in 
the enclosure. They also give a fre-
quency response from 22Hz-22kHz, 
but that was in 1970 before truth in 
advertising – if you get my drift!

From experience, I would say that 
most Alnico woofers from that pe-
riod were only capable of handling 
40-65W RMS, but were designed for 
good bass and sensitivity. Amplifi-
ers were very weak in those days! 
10W RMS was considered powerful 
for a hifi amp. So the woofers usu-
ally had a high VAS and a high QTS. 
Therefore, these woofers may work 
better in a sealed enclosure.

Building the Majestic Speakers with 16-inch woofers
If building these speakers as sug-

gested, I suggest a listening test: 
block off the port with a temporary 
plug and listen with and without 
the plug, to see which way sounds 
better.

From the photos, it looks like the 
KL-777D enclosure was smaller than 
that of the Majestic. I think it used 
a rear-firing port, as there is no port 
visible on the front.

The main negative in using these 
drivers is that they are slightly big-
ger than our recommended woofers, 
with an overall diameter of 405mm 
compared to 385mm, so will require 
a bigger cutout. If they fail (very 
possible after 40 years of service), it 
may be difficult to replace them with 
the slightly smaller modern drivers 
given the larger hole.
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