
Locomotive Driver and other projects
No progress has been made on the Locomotive Driver board because I diverted to a switch machine project 

while waiting for new processor boards.
When I was teaching Robotics at the local library, the students who made some simple railroad layouts also 

made some processor controlled switch machines.  They worked great.  But now I want to make a revision to 
those machines using the latest processors this time with WiFi so no external switches and wiring.  Also added
solar cells with 18650 Li Ion cell for power.  More wiring disappearing.  However, to program the ESP-01 
processor, I first had to make a programming board.  The ESP-01 board has no USB for programming access.  
So you must use a FT232RL USB to TTL converter.  Not having a USB programming port may be a pain but 
it saves in cost and power consumption.

The ESP-01 is a very inexpensive processor board.  It will typically run between $2 and $7 depending on where 
you purchase the item, how long you are willing to wait and how many you purchase at a time.  It is very 
small, 24.8mm (0.98”) in length and 14.3mm (0.57”) in width but has a limited General Purpose Input/Output 
(GPIO) of only 4.  In this case I only need one GPIO to drive the servo.  I will have more on the ESP-01 
processor later in this newletter.

Picture of switch machine parts
excluding the processor board.
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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.



Gardening-Do you have dead soil?
Good soil is an essential ingredient to having healthy and vibrant plants.  First let's differentiate from dirt and 

soil.  Dirt, from a plant nursery professional standpoint, is rock, sand or clay.  In other words, no nutrients and 
will typically have a pH of 0.8 to 1.3.

Soil, on the other hand is composed of organic and inorganic matter.  It contains nutrients, minerals, 
microorganisms, water, decaying organic matter, earthworms and other essential elements needed to sustain 
plant growth.  A good pH for healthy soil is 7 although some plants like it slightly more acidic, lower pH, or 
some like it more of a base, higher pH.  An inexpensive pH meter will give you this information and the local 
nursery should have the information of what the pH of the soil in your area should be.

Another way to check is with your nose.  Dirt, for me, lacks any smell, while soil smells sort of a forest floor.  
With every step in a forest you kick up some of the decaying matter and to me, that is what soil smells like.

I do not use much of the soil additives from stores.  I like to use composted garden waste, kitchen waste and 
manure from the horses and donkeys next door.  All this must sit covered for at least a year for the decay to 
start and to filter.  Fortunately I have a large area where I have my compost pile.  Add to one end and take 

away from the other.

Compost pile
Covered in weeds from the recent
rains and shrunk in height by 
about 50%
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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.

 OK, the YouTube channel is NOT just about ready.  Expect an email, 
late February? announcing its channel name and a couple of videos.  
This has been a long time coming.  In it we will discuss many of the 
things that we cover in the newsletter, but in greater detail.  We will 

be starting with Modeling software for 3D printing.



Electronics – ESP-01
A little of the ESP-01 was covered earlier but I will repeat it here.

The ESP-01 typically runs between $2 and $7 depending on where you purchase the item, how long you are 
willing to wait and how many you purchase at a time.  It is very small, 24.8mm (0.98”) in length and 14.3mm 
(0.57”) in width but has a limited General Purpose Input/Output (GPIO) of only 4.

It is part of the ESP family of processors designed by 
ExpressIf.  https://www.espressif.com  EspressIf Systems 
is a public, multinational, fabless semiconductor company 
established in 2008, with offices in China, the Czech 
Republic, India, Singapore and Brazil.  They are a Chinese 
company, which does bother me, but they make an excellent 
product and I hope some of the Western companies catch on 
and start competing in this area.

Here are some specifications that you might be interested in: 
The ESP-01 contains a low power, 32 bit microprocessor 
running at a clock speed of up to 160MHz.  Four pins are 

available that contain two UART pins and 2 GPIO pins.  (When programmed properly, the 2 UART pins can 
be used as GPIO, giving a total of 4 GPIO.)  The WiFi is the standard 802.11b/g/n with output power of 
16dBm/14dBm/13dBm respectively.  It has a built-in antenna with 2dBi of gain.  The input Voltage needs to 
be regulated between 3.0Vdc and 3.6Vdc and has a maximum power consumption of >300mA.  More on the 
power consumption later.

The diagram to the right shows the pinout of the ESP-01
and some of the major components.  There are a few
mistakes in this diagram, for one, the placement of the
LED's differ between the ESP-01 and the ESP-01S.  Plus
the ESP-01 does not pinout the Serial Peripheral Interface
(SPI) on pin 5 but does pinout the Integrated Inter
Communications bus (I2C) which requires 2 pins, the
GPIO0 and the GPIO2.

Now for the power consumption.  With continuous WiFi
transmission the average power consumption is about
71mA with a peak of >300mA.  Putting the WiFi to sleep
reduces the consumption to about 20mA and light sleep
for the processor is about 2mA.  Putting everything into
deep sleep the board will consume about 0.02mA.  To
bring the processor out of deep sleep the reset pin needs
to be manipulated.  Something that can be easy or
difficult to do.
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The operating temperature range is from -20°C (-4°F) to +85°C (185°F).  This is typical temperature range for 
commercial parts.

It is programmable, with the proper hardware, using almost any version of the Arduino Integrated Development
Environment (IDE) (free to download https://www.arduino.cc/en/software)  Beware though, use version 
1.8.19, NOT the newer V2.0.  V2.0 that has bugs that seems to affect the compiling and downloading of ESP 
based software.  The proper programming hardware is what I have been working on lately.  Coming along 
nicely but I need to see what parts I have in stock and order the balance.  The design has been completed and 
the circuit board sent out for manufacturing.

Conductor checking the time at Greg and Bev Forman's railroad

Time to work on the Railroad
A little rain turned out to be a lot of rain.  Looks like California is coming out of the drought.  In the meantime I 

can work on projects indoors, clean up my workspaces and do some planning.  One of these days I need to do 
some video recording, mixing and editing.  But it is more fun to work on the railroad.
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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

December/January 2023 www.rallecrailroad.com support@rallecrailroad.com


