
Locomotive Driver
Have not gotten that far.  Right now I am assembling a Plexiglas sheet to fit all the major assemblies on.  That is

going slow because I have made lot's of mistakes.  I am going to blame it on old age.
The picture shows how far I have gotten so far with the layout and assembly placement.
The Plexiglas layout will hold all the

assemblies for me to test on an old
locomotive chassis that I have.  The
display in the lower left hand corner will
allow me to monitor the power consumed
during operation and in steady-state.  That
way when improvements are made, and
there will be plenty of improvements, the
overall power consumption can be
monitored for changes.

At the top left hand corner is banna plug
jacks to I can move around between the
lab and the locomotive.  Below it is the
on-off switch.

Moving to the right, lower, is the low Voltage monitor.  I will be converting everything over to 3.3Vdc once I 
try the 5Vdc to power all the accessories.  Right above that is two mounting holes for the battery Voltage to 
low Voltage converter.  It is adjustable so switching between 5V and 3.3V is made all the more easier.

Above the Voltage converter is the processor.  I am using an ESP32.  The processor is very impressive sporting 
integrated WiFi and Bluetooth, hardware Pulse Width Modulation (PWM), 32-bit LX7 dual core running at up
to 240MHz with 512 KB of SRAM and 384 KB of ROM on the chip, SPI, QPI, and OPI interfaces that allow 
connection to flash and external RAM, I2S, I2C, RMT (DDR Rank Margining Tool), ADC, DAC and UART, 
SD/MMC host and TWAITM.  It is one very powerful assembly and you can find it in many products.  One of

its advantages is a very low price, $9 to $25 
depending on the options chosen.  The downside 
is that it is a Chinese designed and produced 
product.

The PWM will interface to the motor driver to 
make the locomotive run via a phone app.  (The 
hotter weather is upon us here in SoCal so I will 
be spending more time inside to work on 
projects.)

There are several peripherals that I want to add like an accelerometer, tachometer, Ineratial Measurement Unit 
(IMU), and of course, lights!
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Note:
This is not a complex electronics project but since we are
 dealing with Li-Ion batteries, safety is of major concern 
 here.   Li-Ion batteries are known to explode or catch
 fire if not handled properly.  I urge everyone that is think-
 ing of using Li-Ion batteries in their next project, read up
 on how to use these batteries safely.  There are many web
 sites to help you.

If you discover grammatical or spelling errors in
this newsletter, please accept my apologies and

please remember I was an Engineering major not
an English major.  Also please be advised that I am not a 

very good photographer.
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Garden Plants – Cuyamaca Cypress
Common names – Cuyamaca Cypress
Botanical name -  Cupressus stephensonii  
Plant type – Tree
Mature Size – 30-50 feet tall (keep roots contained to keep the plant small)
Sun exposure – Full sun.
Soil type – Well drained.
Soil pH – Alkaline.
Bloom time – It is the only California Cypress species to release pollen in the summertime.
Flower color – White
Hardiness zones – Zones 9a.
Native area – Southern California
Toxicity – Non-Toxic

The Cuyamaca Cypress exists only in the headwaters area
of King Creek in the Cuyamaca Mountains, southwest of
Cuyamaca Peak in Southern California.  This tree is
currently “Critically Threatened” in the wild because the
2003 Cedar Creek Fire took out most of the wild trees.
According to the last count there are between 30-40 left in
the wild.  Fortunately, the latest Nursery count is over 500.
This tree can grow very tall so be sure to keep it well
trimmed and cut roots with a spade.  (Note:  Do not cut all
the roots at once.  Trim a different side of the root ball
every year.)
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Gardening Note:
Those weeds between cracks in brick walkways, concrete or 
just plain weeds you can use an “Environmentally safe” 
method to get rids of those weeds easily.
I have cats that like to chew on the grass so a chemical 
defoilate is not satisfactory.  Then on the internet, I found that 
pouring boiling water will kill those weeds.  Some stubborn 
weeds need two applications but it does work for me.
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3D Printing – Hydrolysis
All plastics, including 3D printing thermoplastic filaments, are polymers. Polymer science is a vast and 

complex field, and I will not go into it.  There is plenty of information on the web if you want to know.  
However, a polymer is a material made up of multiple repeating monomers.

Polymer chains can degrade and be broken down—or depolymerize—and there are various ways that this 
happens. One of these ways is hydrolysis.  Hydrolysis is when a water molecule breaks a polymer chain and 
the material properties are effected when hydrolysis occurs. The material properties are changed anytime the 
polymer chain length is decreased or increased.  There are loss of tensile strength, change of clarity and others.

When you extrude filament that has absorbed water, the water in or on the material vaporizes and creates air 
bubbles. This can break apart polymer chains (shortens them), weakening the material and creating voids in 
the strands of filament which weakens inter-layer adhesion. It also leaves an undesirable surface finish. 

If you have good hearing and a quiet machine, you can tell if the filament has water in it by listening for 
popping, crackling and hissing.  Or if you have good eyes you can see the steam coming out of the print.  (I 
have neither good eyes or good hearing anymore.)  Therefore I take the following steps and precautions on my
filament.

I use a filament dryer.  They are a couple hundred dollars but it is worth it if you are having problems with your 
filament.  They are quick and easy to use and I believe the additional cost is worth having clean prints.

Now, if you do not have a filament dryer and still need to dry the filament here is the steps:
Preheat you oven to 160-180°F.  (I recommend the lower temperature.  180 is getting close to the glass 

transition temperature.
Place spool(s) in the oven for 4-6 hours.
Remove and place spools in an airtight container, preferably with desiccant.  The 5 gallon buckets with 

airtight lids work well for filament storage.  Uncooked rice works and a cheap desiccant alternative.
That's about it.  Remember to STAY DRY!

Time to work on the Railroad
Still pouring concrete and laying track a couple of days afterwards.  Slow work but I am making progress.  I 

figure that I still have another 800 feet of track to lay.  This is going to take a while.  In the meantime I am also
3D printing Harp Switch Stands that will go in another couple of months.  Still no gophers although they are 
busy attacking other portions of my yard.
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Mission Statement:
We are about education, instruction, products and having fun with G Scale model railroading.   We cover such things as
photography, video, metal working, 3D printing, electronics and much, much more.  At heart everyone here is a maker. 
That means we enjoy the journey as much as the finished product.   

To unsubscribe from this newsletter please send an email to:  support@rallecrailroad and just include the word “stop”. 

Rallec Railroading
30696 Mesa Crest Road

Valley Center, California  92082
760-749-9660
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