
BASIC THEORY:
What is... electricity?
Electricity we call the oriented motion of free electrons.  
Free electrons are everywhere around us.
Simply the ones found in electrically conductive surfaces 
(metals, cables, water), let’s say that we can compel 
them easier to move.  

How do we force these electrons to move?
The answer is: -
AGE (voltage-volt), which in our case is provided by the 

-
lers were moving by electric motors.  In the comments, a colleague asked how the wiring of these 
circuits was done and so I thought since I have some knowledge on the subject, to write a relevant 
guide explaining step by step the wiring of various circuits, starting from simple and basics and going 

that one can subsequently not only understand these instructions, but also be able to apply alternative 
solutions or make his own compositions. From my part I promise to do my best so that my instruc-
tions are comprehensible to all and that everybody will see your circuits work, enjoying once more 

public and I’m not a physicist, so will I explain everything a little bit roughly...  
So take a deep breath and let’s see what will come out of it...

electric sources (batteries).  Looking at a battery, we see 

the various components of our circuits (e.g. lights, small 
-

that a motor can withstand 5V, in fact 12-18V may not af-

an electric motor, its rpm is also increasing. Second con-
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sequence is louder noise, followed by overheating and 

just because all the above can badly hurt a model…

What is an electrical circuit?

electric conductors (cables), at least one power source 
(battery) and at least one electrical device (light bulb, 
motor, etc.).  Let’s assume that we have connected a bat-
tery with a light bulb.  In order to light the bulb, the circuit 
must be ‘’ closed ‘’, i.e. the current to ‘’ run ‘’ from the 
battery to the cables and reach the bulb.  If we “cut’ the 

by using switches (circuit breakers) with the circuit being 
called “open”.
Note: The circuits we will analyze here are called “di-
rect current circuits” or ‘’DC”.  In our homes all electri-
cal installations are working with “alternating current” 
or “AC”, therefore what applies in one case does not 
apply to the other and vice versa.  
DO NOT ATTEMPT ANY EXPERIMENT WITH CUR-

RESPONSIBILITY OR GUILT IF YOU GET KILLED, 

Bulb circuit with switch
   As mentioned above, the current must ‘’run’’ from the 
battery to the lamp via cables. Its path is regarded as 
“circular”, for learning purposes, by rule that says that 
the current runs from the battery’s negative terminal “-“, 

goes through the cable, reaches the lamp and returns to 

two wires between the battery and the bulb.
Be careful that the battery does not pro-

duce more volts than the bulb can withstand!  Also pay 
attention to match the polarity of the lamp with that of 
the battery. 
Connect the positive terminal to positive and the nega-
tive to negative. If connected wrong, the bulb will sim-
ply not light.
In type LED lamps (and other parts such as capacitors), 
the positive pole is the long Pin.

NECESSARY TOOLS-MATERIALS:

1.  Wire stripper (alternatively knife or chisel)
2.  Scissors or cutter
3.  Soldering iron (as the ones used by electronics for soldering) *** Prices around 7 €
4.
5.
6.

7.

      Numbers 3,5,6,7 are the most important tools-materials. Numbers  1,2,5 probably you have them already

1. 5. 6. 7.

Open-battery-bulb circuit using switch

Translation:  George Roumbos
Construction - text - photographs:  Manolis Logothetis



Motor Circuit with a breaker
   We make the connection just as in the case of the light 
bulb.  Some motors have simple laminas for terminals 
(poles), on which we solder the wires or have them al-
ready connected, with red symbolizing the positive ter-
minal and black or blue the negative.  In order to choose 
the rotation direction, simply change the polarity accord-
ingly. Namely, connect the terminals opposite from how 
you had them connected earlier with the battery, so as to 
rotate the motor to the opposite direction.

How do we connect the parts of the circuit?
    It is better to do all our connections via soldering.  

1. -
mately 10 minutes to heat up. Attention, the nose of the 
soldering iron will rise to a very high temperature, so 
you have to place it either to a special base or on a non-
combustible material, (e.g. a piece of marble, a brick etc).  
Also a lot of attention needs to be paid so as we won’t 
burn ourselves!!!!
2.   In order to make sure that the iron has reached the 
correct temperature, touch on its tip the solder.  If melts 

the tip of the soldering iron, we can rub it on a damp 
sponge).
3.   Once the soldering iron has the correct temperature, 
we touch its nose on one of the surfaces to be soldered.  

the edge of the solder coil on it. It will melt and a dose of 
molten solder will remain on our surface, which hardens 
in seconds.
4. 
it will melt again.  Immediately touch on it the cable that 
we want to solder to our contact (let’s say a motor con-

dry again, trapping the cable and sticking it on the con-

copper has a high thermal conductivity.
5.   For a greater stability of solder, we can cover them 
with hotglue.
6.   For a better understanding, look at the images below. 

Also, it would be good to those who are interested to 

(https://www.youtube.com/watch?v=Qps9woUGkvI)
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How do we use the breadboard?

working correctly without having to go to the trouble of 
soldering. We can also check if the parts of our circuitry 
(e.g. lamps) are working correctly. Imagine you install 
your LED’s nice and easy in your latest model and once 
you connect them only half of them are working... Let’s 
go and see how this board works in order to prevent such 

us to connect multiple objects on a rail.  

As we see the horizontal holes of each row are con-

blue and red lines are connected to common rails and 

where we connect the positive and negative poles of our 
battery and then we can connect as many jumper wires 
as we want, in order to ‘feed” our circuits. In the middle 
of the board, there is a “groove” which interrupts these 

relevant picture: A link to get a better idea:



13) Negative LED2 PIN -----> ‘’-’’

Speed regulator (speed control) for Motors (PWM)

A more elevated level now, recommended only for those 
-

materials are referred in the video.

Fiber Optics

a 1/48th scale cockpit? Although there are LEDs with a 

smaller ones, the SMD LED’s but they are harder to sol-

We connect our LED as desired and then take the ends of 

as long as it’s not kinked anywhere. No matter how many 

can hide the oversized scale for our LED inside the fuse-

(that end in predetermined points), light!

disappointed if you don’t manage it in the beginning, it 
requires familiarization and the only certainty is that one 
never stops learning.  

And a request:
these days, please post your projects in our facebook 
group.  It will make me happy to see my instructions tak-
ing shape!!!  :-)
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Note: In order to explain everything, down to the 
smallest detail, it would take many pages and a lot 
of reading on the part of the reader, which would be 
rather tiring.  I mainly give some basic knowledge and 
show how to enrich them.  The more you bother, the 
more you will learn and the more capable you will be-

-
Tube, as there are thousands of tutorials there.  And 
remember.... Practice makes perfect!!!

   With the help of these links, you should be able to do 
simple soldering on boards (perfboards) or assemblies 
of simple circuits like the ones mentioned above, on 
breadboards. Once you possess the above knowledge, 
we can continue with slightly elevated levels of circuits.  

MATERIALS:
1.
2. 
      on the link below the video)
3.  
     (for the number, click on the link below the video)
4. 
5.  L.E.D

parts there are, we follow the instructions and we deliver 
(hopefully my instructions actually help guys, please be 
gentle, I do everything I can).

Blinking LED circuitry

calculator/
   
  In order to make the procedure more perceivable, I quote 
the above link that will take you to the “Instructables” 
page, to a particular post showing step by step the men-
tioned circuit. On this page you can search for other cir-
cuits and more. It’s really useful and I highly recommend 

confuse the novice reader: Initially, the chip used here, 

circuits as well. It is easy to be found commercially and 

“Instructables” page. Generally it does little miracles. One 
thing one has to know in order to connect these chips, 

what it contains or how it works, we are not electronic 
technicians. What someone should know, is how its 

chips, no matter how many pins they have. Pin number 1 

Regarding the capacitors, they are marked with their ca-
pacity in Farrad, micro Farrad etc and we distinguish the 

Ceramic do not have polarity. I hope that by following the 
instructions in the video, you managed to make the circuit 

-

Listed and written instructions for wiring:

Electrical resistors                                                       

1.   PIN 1-----> ‘’-” (negative battery pole)
2.   PIN2-----> PIN 6
3.  

4.  Positive capacitor PIN  (100μf electrolytic)---->   PIN2 
5. Negative capacitor PIN (100μf)-----> ‘’-’’
6. Positive LED PIN -----> PIN3
7.  Negative LED PIN -----> ‘’-’’
8. 
9.  Ceramic capacitor  104-----> PIN5 

10. Ceramic capacitor 104-----> ‘’-’’

11.  PIN7-----> ‘’-’’ 

12. 

Note: using a capacitor of smaller capacity, the LED 

capacitor…  In this circuit, however, we press the link 
-

od, it indicates the prices for the electrolytic capacitor 
and the resistors.

Dual Flashing LED’s circutry

1) PIN 1-----> ‘’-” (negative battery pole)
2) PIN2-----> PIN 6
3) PIN4-----> PIN8

5) Negative capacitor PIN  (100μf)-----> ‘’-’’
6) Positive capacitor PIN (100μf electrolytic)-----> PIN6
7Positive capacitor PIN (100μf electrolytic)-----> PIN7 

STATIC MODELLING


