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Table of Contents How can I print my own copy of this guide?

You can just click Print - that will be good enough - but that will use as many pages as there are in

Part 1: The Plans 3
How do I start? 3 this booklet. You can go a step further by going into the print options when you print, and then
choosing to print 2 pages on every one page - this will save half the paper and ink. Some printers
Plans to connect yourself 4 . w o . . . . .
) can print on “both sides” of the paper. If you choose this option then you will only be using 1 piece
Some advice 4 of paper for every 4 pages, but it will be difficult to read it if you print it like that.
Showing that it is possible 4
Can I get this guide in other languages? 4 Let's say your document looks like this:
The Easy Plan: “Internet-in-a-box” 5
The Long Plan: Start a Community Network or an ISP 5
How to build an Internet-in-a-Box 6
What do I need to get started? 6 1 2 3 4 5 6 7 8
The building blocks 6
Do small details make a difference? 14
Putting it all together 15 Many printer drivers will offer a “Booklet Formatting” that will change the order to this:
Some finer details that matter 26
The things where all details has to be exactly the same: 26
Can I get the components at any shop? 27
Can someone send it to me, or to a local shop? 28 8 1 2 7 6 3 4 5
How do I order something on the internet? 28
Where can I order all the components online? 28
What is still missing? 28
How can I find help? 29 Print the document choosing “Print on both sides” in your printer preferences. If your printer can't
print on both sides automatically, you can do it manually. Finally, stack the pages in the correct
How to build a Community Network or ISP 31 order, fold them in half, and staple them. This is how the booklet will look when completed:
Start by talking to people about it 31
The steps 32
A word about money 32
Learn together 33
Today you can choose 33

At https: //internetsouthafrica.org /iiab there is a pre-formatted Booklet version that you can print

as is, if your printer supports duplex (double sided) printing. There is also a booklet printing guide
that explains how to do this manually.
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Part 1: The Plans

How do I start?

You have already started! Just keep reading and then follow the steps.

Plans to connect yourself

This guide will share two plans for how to get connected. We recommend that you start with the

first plan because it is an easier plan and it can make it easier to learn about the second plan.

Some advice

The first important thing to accomplish anything is to make it look easy. If you read this guide and

you believe in the power of knowledge, then it will be within your power to do this.

Don't be shy to ask for help. Some people know easier ways to do things. If you know the right
people, then everything is easier, often the most difficult part is just finding the right people.

If it looks like it is easy, then others will be more likely to help you when you get stuck.

You may also want to grow this project. For that you will need to find a team of people who believe

in the plan. It is easy to get people to believe when you show them that it is possible.

Showing that it is possible
The best thing that you can do that will make things look easy, is to show that it is possible.
You have to be patient, keep moving forward and keep following the path around any obstacles.

We will start with the first step: showing that it is possible no matter where you are. There are

many examples of people who built this who had even less than you may have, when they started.

Page 4 of 52

What is software?

Software is the instructions that computers use to process information. This way a computer can
be made once and then programmed to do many things without having to make a new computer

every time.

Even very old phones and computers can be programmed to work like brand new ones, if you have

the right software or if you take the time to learn how.

Sometimes companies try to fool you so that you will buy new computers and then they can make

more money to make better computers. Even so, if you are informed, then it is up to you.

What is free software all about?

Free software is not about the cost, but about the freedom for you to study it and to learn from it
and understand how it works. Free software comes with the instructions for how it is made, just

like seeds of plants contain the instructions that make the plants grow.

Many companies hide how their software works from you, so you are dependent on them when you
use it, and they can often force you to pay the price that they have decided and leave you with no

other choice if you have become too used to their software. This is called proprietary software, and
even though you can sometimes get it for free, it does not give you the freedom to see how it works

to control how it uses your information.
Proprietary software can be very convenient to use, and it can also be free, but do not be fooled.

Proprietary software can be very powerful, because it can generate a lot of money, which can be
used to pay for some of the smartest people, to make it even better - but it can also steal the
information of an entire country, and manipulate elections, so it gives the owners of those

companies a lot of power to change the world to what they like the most.

Free software is what made the internet possible, and also cheaper, and it is also what makes it

possible for almost anybody who understands it, to help you.

When you have a choice, you should always use free software - and if you can, you should pay

generously to those who share their improvements with other people with a free software license.

Page 49 of 52
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The Easy Plan: “Internet-in-a-box”

An easy way to get started is to build a Wi-Fi network that anybody with a phone or a computer can

access. You can do this even if you do not have a phone or a computer.

You can offer useful information even if there are no other connections available. It also works if
you do not have any airtime or data. People can connect to this box in the same way they connect
to internet or Wi-Fi anywhere. It contains some information that you can find on the internet and it

works just like the internet, just with some services not available that you can add later.

It can contain videos and movies anyone with a phone or computer can watch, copy or read at
home. This kind of connection is especially useful to help both kids and adults who want to learn

things. It can contain information about farming, building or anything else that you can find helpful.

For this connection there is no monthly cost. You can decide where you want to install it and how
you will tell people about it. If you simply install it and keep it on, some people will see the Wi-Fi

signal and connect with their phones and computers, even if you don't tell them about it.

This Wi-Fi signal will reach about 50 meters. We have another guide that you can find on our
website that explains how you can make the signal go for 500 meters or even 1 km or more. Some

people have built networks that reach more than 300 km.

The Long Plan: Start a Community Network or an ISP

To make the internet available, you need to first connect to it, and then share it. If there are limited
or no options where you are, or the connection is expensive but not good, then there is an
opportunity for you to improve things and to even make a livelihood doing so, even while providing
a very valuable service to your community. You can read more about how the internet works and

how to be safe and strong using it, in the next part of this guide.

There are two main ways to do this: a community network lets you invite anybody to contribute.
This is also sometimes called a “Wireless User Group”. This means that nobody owns all of the
network and everybody contributes to building their part. The other way is to start an Internet
Service Provider business. In the short run, sometimes the Internet Service Provider model is easier
to establish, but in the long run everybody can gain more from a Community Network and it is a
model that is followed even between different Internet Service Providers. It is also how the internet
started between universities. Usually a Community Network is easier to keep running in rural areas,

but there are examples where it works for networks of all sizes even in the biggest cities.

Page 6 of 52

If you want to help yourself to remember your password, then you can write down just one of the

words, or the number, to remind yourself. But don’'t write down everything, or your recipe.

Privacy

Because it is easier to manipulate people when you know more about them, most companies on the
internet compete with each other to find out the most information about you, and they use this
information against you in different ways. For example, if you often go to expensive websites, then
they think that you have money, and then they charge you more for other things. This also includes

medicine that you might need and can find on the internet.

For this reason it is better to not search for websites, but to go directly to them if you know their
address. For example, most browsers will try to trick you into searching first, so that the search
company can see where you are going, but if you put in the address of where you are going directly,
then it is more difficult for them to track and manipulate you. Also, if you refuse the cookies, they
can’t track you. Tracking can go both ways, some websites will give you better offers if they think

that you don't have a lot of money, so it is hard to tell. But this is why privacy is also an issue.

Fake websites

Bad people can make a website that looks just like your bank or email website and then if you put

your password on that website then they can steal your password and go and use it at the real site.

This is also a big risk at some Wi-Fi hotspots, as it is easier to set it to show you a fake site that will
look like the real one, but not without showing you a warning - so if you see a warning then you
must read it carefully and you must not type in any passwords. Rather wait until you are using a

connection that you can trust before you do that.

SSL Errors

There is a system that protects you against fake websites, that is called SSL. How it works is that
somebody who has a web page that remembers important details about you can use SSL to prove to
your browser that their website is the real one, meaning the same one that they registered with

SSL. If they can not prove this, then it will show you a warning.

Page 47 of 52
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a new password to their phone - that way they can then reset your password to one chosen by

An SD Card. It contains all the them and then steal your money.
information all in one small piece of
plastic. U1, U2, U3 or better. SAMSUNG This is why it is important to register your phone number yourself and to do it at the phone

company’s main shops if you can.
Cost: $10 - $20

While this may be a lot of trouble because there may not be a shop near you, if you do this it can

save you a lot of trouble and it can allow you to safely keep money on the internet - and having

N money on the internet gives you a lot of power because you can then pay anybody in the world to
A box for your computer do things for you.

Cost: $10 If you did not have the opportunity to buy your own SIM card with your own identity documents

from the mobile company’s official shop, then it will be safer to wait until you have done that

You can also make your own box or before you open a bank account or do anything where you have to give your phone number for a

use any small container or even a password reset or OTP.

bucket. This is to protect the

computer from water and dirt, which Also, if you do this and then lose your phone, then you can get your old number and all your old

will break it. This box has a fan to accounts back. If you forget a password, then you can set a new password if it is linked to your
keep it cool, which makes it run phone.

faster. For some boxes you might
“ .
need a screwdriver to assemble it. Choosing good passwords

One day we will have a better system than passwords, but it is not here yet. (Maybe you or someone
you know will invent it one day? Remember that there was a time that even the smartest person in
If you have electricity then all you need to power it is a power supply: the world didn’t know more than you, and that you can access more knowledge than at any time in

history, so you can be smarter than anybody who lived before you if this is your goal.)

AUSB-C charging cable to give it power To make a good password, it helps to understand how computers can be programmed to make

guesses. Computers are very fast and can be programmed to create billions of passwords within
Cost: $15 seconds. Most computers can count to one thousand, one million times, every second. If you ask

anybody who can program a computer to show you how quickly a computer can count, they will.
Not all cables will work. Some will work . ) ) )
That means that it can try different passwords just as quickly. Just one computer can try every
but only a 2A charger will keep the red . L . . . . . .
word in every dictionary in every language in the time that it takes you just to read this paragraph.
light on all the time and will make the

network runs at full speed. If you order
online make sure that you order a plug

or adapter that ill fit your electricity

Page 8 of 52

With just a bit of knowledge you can tell a computer to guess every word in a dictionary and every
sentence in almost every book on the internet and every number up to 14 digits and even random
combinations. There are also lists of every password that millions of people just like you have used
in the past and it is commonly known that a lot of people used the word “password” or “1234” or

“asdf” as their password. In the future, as we make faster c, they will soon be able to guess 15 and 20

Page 45 of 52
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With the solar panel you can use one of the following to connect the flex wire to the car charger:

A piece of solder wire

Cost: $2 or free

You don't need a whole roll. Ask any
plumber or electrician. The proper tool
to melt it is a soldering iron, but you can

also use a candle or a lighter.

<

If you can't find solder, you can use

masking tape, but solder wire is best.

Cost: S1

Or some poster putty or sticky tack

Cost: $2 or free

This can get messy and loose easily - it
will also come loose after some time and
stop working - but if you have no other

options, it will have to do.

{aucoun
Sticky
Putty

If you want to run the Internet in a Box at night, or when there is no power close by:

A power bank
Cost: $40

This will also power it if the power goes

out, for up to a whole day or night.
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There are also people who will mislead you with lies and stories. People can even make fake
pictures and videos of important people saying or doing things that those people would never do,

so it can be very difficult to know who really made it up and what is true or false.

Be careful where you get your information. Don't share suspicious links or stories. Don’t share
information that you can not test yourself, no matter how real it looks. Also be careful with jokes
on the internet - there are many many cultures on the internet and what is funny to you might

deeply hurt them, or even anger and provoke them, so much that they can come looking for you.

Passwords

The biggest problem on the internet is with passwords.

You may think that a password is not important but we will explain here why it can cause big

problems for you.

The computers that you connect to through the internet cannot see your face so you need to
create a password for services or websites to identify you - otherwise you can just as well be

anybody from anywhere in the world, who can take your things on the internet.

Passwords are like keys to secure boxes where you store valuable things. If someone has the
password they can take anything they want from that secure box. Sometimes you will not even

know it until it is too late.

Password reuse

Bad people can break into one of the websites you use and then steal all the passwords used for
that service by you and all the other people that used that website - this way they can can try
those passwords on any other websites. So if you used the same password for one service, then

these bad people can now get into all your services, like your bank - and then steal your money.

For this reason, every person using the internet will need at least four different passwords to be
safe: One for banking, one for email and your phone, one for social media, and then one for other
sites where the risk is not that high. The reason is because it also forms a chain: you can reset many
of your passwords using your phone or your email - so even someone just having your phone or

email password, they might be able to change your bank or social media password.
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If running from a solar panel, and you
have a battery, you will need a “Solar
charge controller” to protect the

battery from damaging discharge.
Cost: $10

And you will also need a small 12V

motorcycle or car battery
Cost: $30

These batteries get damaged if you
use them too much before charging
it back up. If you take good care it
can last for many years. If not it will

only last for a few months.

One or two network cables

Cost: $10

You will need this to connect the
Raspberry Pi to the wireless access
point. For a “POE” wireless access
point like the Unifi, one to connect it
to it’s “POE” power source and one to
connect it to another device like the
Pi is needed. One cable can be up to
100m long if you want to put the
device somewhere far away, but for
the cable to last more than 1 year
exposed to the sun, you need a black

shielded cable that costs a bit more.
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What is a “cookie”?

A cookie is a way for a website to remember when you last visited it and what you did. It is just a
small bit of information that is stored on the website about your visits. There are laws that force
websites to tell you about this, because this information can be used to figure out who you are and
some people may use that to manipulate you - for example, if you do something that only rich
people do, then they will charge you more money than usual or they can pressure you to make a
decision saying that an offer will expire, even if it is almost always a lie to get you to pay for

something that you might not want.

You do not have to accept cookies or use sites that try to force you to. On the other hand, if you like
what they are offering, then it is up to you - even so, websites can also use other methods to track
and trick you, cookies is just one method. Cookies can also be used so that you don't have to enter
your password all the time or to remember the items you liked or wanted to list so you can buy
them later. This can also be a risk if other people use the same phone or computer, because then

they can see what you were doing when you might not want everybody to know.

What is e-mail?
Email is a way to communicate on the internet. It stands for “electronic mail”.

Anybody can create an e-mail address and then protect it with a password. This address can then

be used to send and receive messages - and is required by some services.

Most people create this address at a certain company. Some companies charge money for this, but
others give it for free but they show you ads from other people who pay them the most for the

opportunity to sell something to you.

Is the internet dangerous?

When you are doing something on the internet, it is like doing something outside where

everybody can see you, even if it doesn’t feel like it, so you have to carry a similar awareness.

For everything that you do on the internet, pretend that you are doing it outside in a public place

with your parents or grandparents and ask yourself what they would say about it.
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Laptop or computer to replace the

Raspberry Pi 4

Cost: $100 - $500

This can be used to serve more than 500
people at the same time. The battery
and hard drive may already be inside, so
from that perspective it is simpler, but
the instructions to set it up is different.
We will try to write a guide for how to do
this and share it on our website. The
difficult part of using a laptop is to keep
it hidden somewhere so people won't try
to use it for other things. The battery
also does not last so you will need a
bigger 12V battery to power it when the

battery inside runs out.

Automotive Laptop Charger or an

inverter.

Cost: $15 - $40

If there is no power, and you want to use
a solar panel then you will need one of
these to charge the laptop. The inverter
is a more versatile choice because you
can run other things with it as well, but
the automotive charger may last longer

because it converts the power directly..
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What is a “mobile network™?

It is another way to connect to the internet.

It is similar to Wi-Fi, but it uses different radio signals called GSM, LTE, 3G, 4G or 5G to transmit

and receive signals that represent phone calls and messages.

It is also different in that it uses a SIM card and a phone number, which is not necessary for Wi-Fi.

What about wires?

Another way to connect to the internet is with a wire.

ADSL, Ethernet and Fiber are names for the technologies used when connecting through a

telephone line or network cable, but it is still just wires.

Are internet wires dangerous?

Internet cables use very little power so touching those wires is usually safe but avoid touching
broken wires if you can't see what they are connecting to. Always avoid touching the thicker
electrical wires. Inside it is lightning that can come out if you touch it. If you are not sure, ask

someone who knows or rather just don't touch these wires, unless you have learned about it.

What is a website?

A website is a page with information that is stored on a computer that is connected to the internet.

When you are watching a video or reading something then that information is sent from another

computer to you. Anybody can create a website or share a video on the internet.

You access a website with a program called a “browser”. The names of the most popular browsers

are Brave, Chrome, Edge and Firefox. On many phones it is just an app called “Internet”.

What is an app?

An application, or “app” for short, is just like a website, except that a website can not control your
phone but an application can. For example, an application can turn off your phone, or steal your

money, but for a website to do that it will first need to trick you into downloading an application.
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Putting it all together

1

Find a clean and dry place where you can put it all together.

2. Make sure that your hands are clean and dry! Just a bit of water or dust or dirt might not

cause damage right away, but over time it can break the devices, because the dirt can

conduct electricity which will make the devices do things you don't want them to do.

Open the boxes and take everything out of them and put it on a flat space in front of you and
count that you have all the items you need. Put the small items like screws, and the SD Card,
on a clean flat space or even better, in a white box or a white plate so that you can easily see

it and that it can't roll away. If it falls on the ground you will have a hard time finding it.

Pick up the Raspberry Pi 4 and look at it. It is best to hold it gently on the sides. Notice that
there are silver things around the sides. These are the connectors where you connect things
to it like the power, a network cable, and other devices. Be careful touching the silver or

black things because they might break off from just a light touch.
Don’t worry about all the different connectors, we will only use two or three of them.

If you are interested, this device can be used to build over 100 different projects, but they are
all a lot harder than what you are going to build now. Using this project you are building here

you will be able to learn about the other projects, if you are interested.

Figure 1. Raspberry Pi Top Side Figure 2. Raspberry Pi Bottom Side

The small flat connector with the rounded edges, on the corner bottom left corner, is the

USB C connection where the power goes.
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What other costs are there?

Besides the cost of the equipment and the connection, there are also services and shops on the
internet. The internet is like a road that connects you to these services and shops, and your phone
or computer is like the vehicle that can drive on this road. But it is not a real road, it just works

similarly.

It’s easy to sell things on the internet. Some websites allow people to post adverts for free, others

create an online shop where you can pick products and pay and have them delivered to you.

This buying and selling is called e-commerce. It's easy to find things that are available from many
sources, and you can compare prices. Before you buy any product or sign up for any services, try

searching for better prices or a free version. You can get so much for free online.

What if my community is poor and will never have it?

When you get a connection, search the internet for “the village that built its own Wi-Fi network”.

If someone in your community followed these steps to make airtime cheaper and better would you

support them?

Maybe you don't think that there is much on the internet worth building it for - but imagine you
had your own airplane and you could fly anywhere, compared to walking - do you think you will see
and learn more things? Once you have really fast and cheap internet, it is like having your own
spaceship, and it becomes very easy to find much much more and to see what everybody else in the
world is doing, and to visit them in person, or online, and to do things with them and to show each

other what you know.

Maybe you would like to do it? Part one of this guide shows you some easy first steps that you can
take, wherever you live. You can get the same internet connection that even the richest person in
the world has.

Local economic development

The internet is like a road that brings more opportunities. If you have to pay too much to use this

road, only a few people will be able to use it, and then it will bring fewer opportunities.

Everybody creating something in a community works together to improve the community even if

that is not their plan - this includes not just the shops and employers, but everybody. The business
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Now put down the Raspberry Pi and look for the USB Cable. It is the cable with a shiny metal
connector at both ends - the one might be bigger than the other. If the connector on the
one side is bigger then that is the USB A socket that goes into the battery or the USB
charger. Even though the bigger side can also plug into the Raspberry Pi, you can not give it
power by plugging it in like that. (Or you can, but if you do it will cause damage.)

The smaller connector will be the USB C connector that plugs into the Raspberry Pi power

connector.

Some power supplies might not have a removable cable, so it will only have the small
connector. If it doesn't fit, don't force it, there are tiny connectors for older phones that do
not fit on the Raspberry Pi 4, but only on a different one called the Raspberry Pi 3 or Zero.
These cables won't work for the Raspberry Pi 4, and if you force it it will break! Only the ones

with the USB C connector will work.

Figure 6. USB A to USB C Cable

Plug the smallest side of the cable into the Raspberry Pi. Plugging the bigger USB A side into
the Raspberry Pi is possible, but it will not work and can break the Raspberry Pi. The USB C

connector will slide in easily on the long side of the Raspberry Pi.

Figure 7. Raspberry Pi connected to battery Figure 8. Raspberry Pi connected to charger

Page 18 of 52

Before the internet you had to visit a shop to buy certain things, you had to visit a mall to watch
a movie, you had to visit a library or a school to get information and to educate yourself. Today

you can do all of these things from where you are by just using an internet connection.

Knowledge is power and can make life so much easier. On the internet you can learn to do almost

anything better without having to spend money to go anywhere.

Some people don't have to travel to the city to work to earn a salary, they can do their job from
home by doing all their work on the internet. Some people even earn money in other cities and
countries that they have never visited. If you're on the internet, you can use your computer or

phone to do work without leaving your house, even if you live far from a city.

Some of the best education is on the internet. Anyone can get a university degree or skills
qualification. You can get a degree or skills much cheaper on the internet and without having to

visit a school or a university.

Some people only use the internet for social media and watching videos. They are only using a small
part of what the internet makes possible. Learning new skills and getting valuable information can
help you grow as a person and improve your life. People who grew up with the internet forget just

how much it can change their lives. You don’t have to make the same mistake.

You can't help but wonder what somebody who lived in the past before this was available, would
give to travel to this future that is available today, or what they would say about those of us who

only use it for entertainment.

What is the internet?

The internet is a way to share information.

Information is anything that you can know. You can see or learn this information by watching

videos, reading documents, listening to recordings or talking about ideas.

What makes the internet special is that we use computers to access this information. Computers
are electronic devices that work with and process information. Most people think of laptop or
desktop computers when they use the word "computer" but phones and tablets are also computers,
and there are even computers that are so small that you can hardly see them. Inside of every SD
Card there is actually a whole computer that makes it work and even a SIM card has computer parts

inside of it.
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If you have tested all of these and the lights still don't go on, try to use a different charger, or
a battery bank. If it still doesn't work, then touch the flat metal part on the Raspberry Pi, if it
is very very hot then it means your Raspberry Pi is damaged and you will have to get a new
one. The red light can be controlled from the software - you can write a program that can
turn it on and off, so depending on what is on the SD Card, the meaning might be different

from saying “I don't have enough power”

It is not necessary, but If you do connect a display to the Raspberry Pi with a special HDMI
cable then you can see more of what it is busy doing - and if there is a yellow lightning bolt

in the top right of the screen, it also means that the power supply is not strong enough.

Put it all down and pick up your phone or a computer that has Wi-Fi.

If the phone has lots of buttons on the front then it will not work, you need a phone that is
called a "smart phone". (It is not really smart, they just call it like that because one day it

might become smart! But it can not do any smart things unless programmed by a person.)

If the phone screen is off, you will have to push one of the buttons on the side, the power

button, usually the top button on the right - then it will come on.

Even when the screen comes on, it might still be locked: you will need to unlock it first by
putting in a code or drawing a pattern that was set on it, or just sliding your finger across the

screen from the bottom to the top.

If it doesn't come on, then the battery might be flat and you will first have to charge it for an
hour or so, and then turn it on by holding down the power button for 3 seconds. The power

button is usually the top most button on one of the sides.

You will know if it is charging because it will show a light or a picture when the charger is
working. Remember to switch on the plug! If nothing happens, you can always try another
device to make sure that the plug is working, and that the power is on, or if you are using a

battery bank, to make sure that it still has enough charge in it.

Once it is unlocked, turn the wifi on your phone or computer on by making sure that the

Wi-Fi icon is coloured and shows the connection fans. The next page has pictures.
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Learn together

There was a time when nobody had a connection and it was difficult to build.

Today, there are a lot of resources available to help you - almost too many. This is a problem of
technology: it is easier than ever to do something but it is more difficult than ever to find the

easy way to do things. This makes knowledge even more valuable today than ever before.
It is our hope that this project can bring you much closer to knowing where to get the knowledge

that you need to succeed.

Today you can choose

Progress used to happen only generations at a time: only the children or the grandchildren of those

who first earned money, had the opportunity to earn money with technology or knowledge work.

Today, more than ever, living without technology doesn't have to be something you do because you
don't have any choice. If you choose to live a rural life, it can be something you can do because you
are informed and you understand the options, and it is an excellent choice, despite what many

people think.

Computers, as fast and powerful as they are, can not yet understand humans - they are just

machines that can not think for themselves.

A rural life affords you more opportunity to understand people, and to know things that people who

live in cities have forgotten.
A technological life helps you to understand computers and big systems better.
Who knows what change bringing connectivity to where you are, can bring to the world?

Maybe your work will empower the person who can teach computers how to really understand

humans one day. Or even better, can teach more humans how to better understand each other?
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10. Now you can hold down your finger on the Wi-Fi icon then the list of Wi-Fi networks should

appear. If you have a very old phone,
icon: the one that looks like a sun, or

Wi-Fi connections.

then you will have to navigate through the settings

a star, or a gear. Then look for Connections and then

B % 66%6G4:30 PM BORE = . 19%8312PM

< WI-FI ADVANCED < WI-R WI-FIDIRECT ~ ADVANCED

off

To see available networks, turn on Wi-Fi.
To improve location accuracy, apps and
services may scan for Wi-Fi networks
even while Wi-Fi is turned off, To stop this
from happening, turn off Wi-Fi scanning in
Improve accuracy settings.

Figure 10. Wi-Fi Off

You may have to wait a minute or so.

click or touch it to connect. You can

Now you must read carefully. Differe

on &

Internet in a Box

e Add network

Figure 11. Wi-Fi On

When you see a network named “Internet in a Box”,

also change the name, then it will be different.

nt messages may come up that say that there is no

internet connection that is needed by some apps on your phone. On some phones you have

to click “No” and on some “Yes”. You must look carefully to press the right option on these

messages, otherwise you will have to start this step again, because it will disconnect or

automatically connect to another connection if there is one that was used before on this

device.

A
WhatsApp is unable to send and receive
messages using the "RailWire Wi-Fi" Wi-
Fi network
Please forget "RailWire Wi-Fi" or disable

Wi-Fi to restore network connectivity.

Forget 'RailWire Wi-Fi"

Figure 12. No internet available mes;

Internet may not be available

If you stay connected to this Wi-Fi network
now, your phone will also stay connected
whenever you use this network in the future.

sages on different devices, showing what to choose.
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How to build a Community Network or ISP

Start by talking to people about it

Once you start talking to people about building a network you will quickly start to see who can help

you and where you can start.

Show them the video of “The village that built its own Wi-Fi network”.

The village that built its own wifi X !, Q
Q Al ENews [videos ¢ Shopping @& Images i More Settings ~ Tools
About 22 1

Mankosi

This Village Built Its Own Solar-Powered Public Wi-Fi For
Internet Access In A 30 Km Area. Mankosi is a remote

rural area in South Africa's Eastern Cape province. The
village barely holds about 6,000 people, with the nearest
city about 60km away. 29 Mar 2019

hitps:/iwww.indiatimes.com » Technology > News

This Village Built Its Own Solar-Powered Public Wi-Fi For ...

@ About featured snippets -

[J Videos

The village that built its own wi-fi network - BBC Africa

YouTube
28 Mar 2

ews Aftica

3 key moments in this video ~
. . .
i
From 01:20 From 03:28 From 04:52
THE THE THE
SHOPKEEPE TECHNICIAN PROFESSOR
R

The South African village which built its own WiFi - BBC

YouTube
24 Jun 2019

unat's New / Actu Jeunes

> View all

hitps:/Avww.reddit.com > southafiica > comments > the... ~
The village that built its own wi-fi network - BBC Africa ... - Reddit

28 Mar 2019 — Well, the village of Mankosi has been at the forefront of an experiment to bridge
the intemet gap and make cheap wifi a reality. And it's a project

https://theconversation.com » how-a-fural-community-__ v

How a rural community built South Africa's first ISP owned and ...
28 Nov 2017 — How a rural community built South Africa's first ISP owned andrunby a . A
Zenzeleni cooperative member carefully aligns some equipment in the village of Mankosi,
that people spend up to 22% of their income on telecommunications. .. residents to develop a
solar powered wireless community network.
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Figure 16. Keyboards showing “Enter” and “Shift” and “Backspace”

The onscreen keyboard can be any color and can look different. On the onscreen keyboard
above, the blue arrow means “Enter” or “I'm done!” or “Go” and the left arrow just above it is
“Backspace” which deletes a letter if you make a mistake. The up arrow is “Shift” and if you
push it you can find letters that are not shown at first. On a real keyboard, you have to keep
“Shift” pressed even when pressing other keys, to make the other letters (or characters) on

the keys, or to make Capital letters, or the : or the / (forward slash) characters.

You now have to type: “http://box.lan”. If you type anything else, it will try to ask a search
company for that page - but we do not allow a connection to the search company for now,

so it will show a page like the next ones pictured here.

19:14 Salm

@ https://www.google.com/search?q @

Unable to connect

Firefox cant establish a connection to the server at
wew google.com

1. The site could be temporarily unavailable o too busy. Try
again in a few moments.

2.1f you are unable to load any pages, check your mobile
device's data or Wi-Fi connection.

Try Again

Figure 17. Error page

If you see a page like this, then you typed it in the wrong place and you must try again.

Remember to type it in the space right at the top and to type the http:// part first!

What this page is telling you is that the browser couldn’t ask the search engine about the

page we are trying to find - but the device is not smart enough to know that it doesn't have
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Can someone send it to me, or to a local shop?

Yes, many shops have a delivery service that can either send a package directly to you, or to a local

shop or post office.

How do I order something on the internet?

This is how many shops get their stock. This is also the way you can be sure to get the exact right

components if you order it from a reputable supplier - but sometimes suppliers also make mistakes.

To order something on the internet, you will need to find a connection and also someone with a
credit card - and of course a phone or a computer. The credit card is needed to pay the supplier.
There are other ways to pay on the internet, and you can find information about those ways by
looking at the payment options. A credit card is the easiest way, so even if it is difficult to get one, if

you are interested in working with things like this it is worth making the effort.

If you don't have these, you can ask someone who has it if they can order it for you, like a local shop

owner.

Where can I order all the components online?

There are many online shops that sell these components. Some shops only deliver in certain

countries. We have made a list of some of the shops that we know about on our website. You can

find it if you type https: /internetsouthafrica.org /iiab /order into a browser if you are connected.

The most difficult component to get as of this writing, is the SD Card that is already prepared.
There are instructions for how you can prepare it yourself, but it is even longer than this whole
guide and may require more technical knowledge, so it is easier if you order one that is prepared

already.

What is still missing?

You might not have electricity and you might want to know how to connect the solar panel. Even

though we built many networks and learned from many mistakes - so that you don't have to - this
guide is the first one we wrote and we did it in just a few weeks. You might also want more details
about the steps to connect your network to the internet. We will add the missing information and

you will be able to find it on our website.
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Server not found

. Firefox can't find the server at www.box.lan
E 1. Check the address for typing errors such as
ww.example.com instead of www.example.com

box.lan Search
This site can't be reached

2. If you are unable to load any pages, check your device's data
box.lan’ P add ould not be found or Wi-Fi connection,
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Figure 20. Messages you get when you are too far from the network or if the network has
lost power or if you are trying to connect too quickly after turning on power to the

Internet-in-a-box.
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Some finer details that matter

The things where all details has to be exactly the same:

The Raspberry Pi 4B - you can also build the same using a phone or router, or any other
type of computer or Raspberry Pi (Raspberry Pi 3B, Raspberry Pi Zero W, ODroid, Laptop, or
any other computer, even a phone). The instructions for the other devices are a little bit
different. In future we will try to add some more details about other devices here.

Box - If it's a box made for a Raspberry Pi, it has to be the exact one for a Raspberry Pi 4,
otherwise the connectors won't fit. The “4” is important, because there is also a “Raspberry
Pi 3” and that box won't fit.

Some people just make a wooden box or even use a bucket. The purpose of the box is to
keep the parts safe from dust and water and hidden from kids or people who will not be

careful when touching it and who might cause damage.

The things where some details matter:

SD Card - it is easiest if you use an SD Card that is already prepared, but it can be the most
difficult to get because you can't just buy a prepared SD Card at any shop. If you know
somebody who has technical experience, ask them to help you prepare an SD Card by
following the SD Card guide on the website at https: //internetsouthafrica.org /iiab
Otherwise try to order one from the people linked to on the same website.

Network cable - but make sure it is not damaged because some old network cables can be
damaged or made differently and it will not immediately be visible until you try to use it.
Only then will you find that it is not working where another cable does work.

USB power bank - not all USB battery power banks are strong enough. It is difficult to know
if one is strong enough without testing it. Most power banks will power up the device, so
that the lights come on and the Wi-Fi might show up but then it will stop working after a
minute or two, so you will have to test it for at least 15 minutes to be sure it is working. It
may be safer to just use a USB Charger if this is your first project, because this happens more
often with battery banks.

USB Charger - most chargers do not give enough power. This is the same problem with
many power banks. Only get chargers that are 2A or more. The Raspberry Pi company says
3.1Ais needed, and they sell a charger that gives that, so it is safest to get that one.

USB Charger Cable - this cable needs to have the rounded edge USB C connector at the one
end to fit the Raspberry Pi 4.

Page 27 of 52



