
The Real Internet

Why the internet you know is a corporate sham and how to use the “Real 
Internet”

A collaboratively authored public report
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Overview

The internet was created by an academic/military alliance associated with Stanford University alumni. 
It was known as ARPANET. Silicon Valley venture capitalists took that network, through a “think tank”
called SRI into a corporation-controlled venture fronted by their commonly financed Cartel of Google- 
-Facebook-Twitter and their common political insiders. The 
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Popular YouTuber Experiments With WebTorrent to Beat Censorship

• By Andy 

A popular YouTuber is experimenting with torrent-based technology in order to take control of his 
content and avoid third-party censorship. Bluedrake says that the potential for freedom when using 
WebTorrent "blows his mind" and has already carried out tests to get the project underway.

When discussing the most influential websites on the planet, there can be little doubt that YouTube is a 
true giant. The video-hosting platform is the second most popular site on the Internet behind its owner’s
Google.com

YouTube attracts well over a billion visitors every month, with many flocking to the platform to view 
the original content uploaded by its army of contributors. However, with great power comes great 
responsibility and for YouTube that means pleasing advertisers.

As a result, YouTube has rules in place over what kind of content can be monetized, something which 
caused a huge backlash recently.

In a nutshell, if you don’t produce content that is almost entirely “appropriate for all audiences,” 
(without references to drugs, violence, and sex, for example), your content is at risk of making no 
money. But YouTube goes further still, by flagging “controversial or sensitive subjects and events, 
including subjects related to war, political conflicts, natural disasters and tragedies.” Awkward.

Many YouTubers view this refusal to monetize content as a form of censorship but recognize that as 
long as they’re in bed with the company, they’re going to have to play by its rules. For some, this 
means assessing alternatives.
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Popular YouTuber Connor Hill (Bluedrake42 – 186,600 subscribers) is no stranger to YouTube flagging
his videos. As a result, he’s decided to take matters into his own hands by experimenting with 
WebTorrent. 

As previously reported, WebTorrent brings torrents to the web. Instead of using standalone applications
it allows people to share files directly from their browser, without having to configure or install 
anything.

Early on, WebTorrent creator Feross Aboukhadijeh identified “people-powered websites” as a 
revolutionary application for WebTorrent.

“Imagine a video site like YouTube, where visitors help to host the site’s content. The more people that 
use a WebTorrent-powered website, the faster and more resilient it becomes,” he told TF.

It is exactly this application for the technology that has excited Bluedrake. By taking his content, 
embedding it in his website, and using his own fans for distribution, Bluedrake says he can take back 
control.

“This solution does not require torrent clients, this solution does not require torrent files, this is a 
seamless video-player hosted solution, with a completely decentralized database, supported by the 
people watching the content itself,” Bluedrake says in a new video. “And it works…REALLY well.
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Of course, all torrents need seeds to ensure that older content is always available, so Bluedrake says 
that the servers already funded by his community will have backup copies of all videos ready to seed, 
whenever that’s necessary.

“That’s literally the best of both worlds. A CDN and a TVDN – a Torrent Video Distribution Network –
at the same time. It will be community-funded and community supported…and then we’ll have truly 
censorship-free, entirely impervious video content, in a network. That gives me chills,” Bluedrake 
adds.

But while this solution offers the opportunity to avoid censorship, there is no intention to break the law.
Bluedrake insists that the freedom of peer-to-peer will only be used for speech, not to infringe 
copyright.

“All I want is a site where people can say what they want. I want a site where people can operate their 
business without having somebody else step in and take away their content when they say something 
they don’t like. We’re going to host our own content distribution network within a peer-to-peer, web-
socketed torrent service,” he says.

The development has excited WebTorrent creator Feross Aboukhadijeh.

“This is just one of the extremely creative uses for WebTorrent that I’ve heard about. I’m continually 
amazed at what WebTorrent users are building with the open source torrent engine,” Feross informs TF.

“When a video site uses WebTorrent, visitors help to host the site’s content. The more people that use a 
WebTorrent-powered website, the faster and more resilient it becomes. I think that’s pretty cool. It’s 
something that traditional CDNs cannot offer.

“The magic of WebTorrent is that people can use it however they like. It’s not just a desktop torrent app
but it’s a JavaScript library that anyone can use anywhere on the web.”

Of course, one YouTuber using the technology is a modest start but the potential is there for this to get 
much bigger if Bluedrake can make a success of it.
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“The way that we get P2P technology to go mainstream is simple: make it easy, make it better,” Feross 
says.

“This is part of a larger trend of decentralized protocols replacing centralized services, as we’ve seen 
with Bitcoin and blockchain apps.”
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FREE UNLIMITED INTERNET FROM PUBLIC P2P MESH NETWORKS IS 
HERE, NOW!

Per The P2P Alliances at http://p2p-internet.weebly.com

NYC Mesh needs your help putting Time Warner Cable out of business

NYC Mesh is trying to get around the big ISPs — one node at a time. Between them and the Red Hook
Initiative, here's the state of mesh networks in Brooklyn. 

NYC Mesh needs your help putting Time Warner Cable out of business

Organizations

Red Hook Initiative

roadband, broadband access, internet, WiFi  b  
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An NYC Mesh member installing a node in the East Village.

(Photo via Meetup)

Brian Hall gets on his laptop and types “ev.mesh/” in the address bar. A splash page opens. “This is the
Mesh. This is not the internet.”

From this page, Hall chats with other people connected to “the Mesh.” Soon, he hopes to create a social
network, where people will find local events and special deals advertised by local businesses. Maybe 
they’ll even be able to access Netflix, Hall said, admitting that this last wish is “just a wacky idea for 
the future.”

Brian Hall is a member of NYC Mesh, an organization that tries to build a decentralized network of 
devices, or “nodes,” which are connected between them. This network is called “the Mesh,” or 
meshnet, and is independent from the internet: If the internet is down, people who have access to a 
node can still be connected to each other. And unlike the internet, access to a mesh network is free, 
once you’ve bought the hardware to set up the network.
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Read about other communities building mesh networks 

The goal of NYC Mesh is to connect all New Yorkers, provide free internet and “be an alternative to 
Time Warner,” Hall said.

Eight people faced their computers in a room on 3rd Avenue in Brooklyn, during one of NYC Mesh’s 
recent meetings. In Spain, a meshnet group, Guifi.net, managed to create a 20,000-node network, Hall 
said — actually the network has close to 30,000 nodes, according to Guifi’s website. One person at the 
table asked how many NYC Mesh nodes exist. “About 17, I think,” Hall answered with a smile, as he 
looked down on the table. Four or five of these working nodes are in Brooklyn, Hall said. (Here’s a 
map.)

The Community-Owned ISPs Building an Alternative to Big Telecom in New York
City

 
Written by 

Jason Koebler

Staff Writer

If you want high speed internet in most any spot in New York City, you’re stuck with Time Warner 
Cable. Or at least, that’s how it usually works. But increasingly around the city, citizens and small 
community groups are setting up their own locally owned and operated free wifi networks.
This week on Radio Motherboard, we take a trip to a meetup where two nascent but potentially 
disruptive groups were discussing how to collaborate in order to provide new connection options to 
people around the city. Since 2012, the nonprofit Red Hook Wifi network has been providing totally 
free internet to people in the small Brooklyn neighborhood. For weeks after Hurricane Sandy struck the
neighborhood, the Red Hook Wifi network was the only way many in the community could get on the 
internet or make phone calls. On any given day, Red Hook Wifi has about 500 users.

Meanwhile, NYC Mesh is little more than a meetup group at the moment, but its organizers have big 
plans. Its network currently has about 40 “nodes,” or routers that connect to each other to form a larger 
wireless network. Organizer Brian Hall is currently working to set up two “super nodes” that are jacked
into a large internet exchange will allow anyone in lower Manhattan and large swaths of Brooklyn to 
bypass traditional internet service providers and connect directly to the NYC Mesh network.

Finally, a brand new fiber project is about to give the masses a new option, at least when they’re out on 
the streets of New York. Link NYC is a $200 million project to replace 7,500 payphones in the city 
with a free, gigabit fiber-connected wifi hotspot. We took a trip to Link NYC’s headquarters to check 
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out the new “links” and learn about how the project hopes to protect privacy, become a profitable 
enterprise, and provide connections that people will actually want to use.

As always, thanks for listening! Radio Motherboard is available on iTunes.

Meghan Neal contributed reporting to this podcast.

Topics: Radio Motherboard, podcasts, new york city, Red Hook Wifi, Broadband competition, 
Municipal Networks, NYC Mesh, mesh networks 

A map of NYC Mesh nodes. (Screenshot via nycmesh.net)

“The challenge is to scale up to a size where it becomes a reliable internet source,” Hall said.

Programmers and people with a tech background “all get the idea immediately,” Hall said. They like 
the idea of having a community-run network that doesn’t need the big internet providers. But it’s hard 
to sustain without getting more people onboard. “The average person is just looking for internet, 
really,” Hall said. “Non-technical people just want to watch Netflix so it’s hard to explain to them.”

Free internet might be a selling point for Hall. If one node has access to the internet, it can provide 
internet to the other nodes of the mesh network for free.

That echoes the project another Brooklyn-based organization is also currently developing.

Building a free internet network that bypasses the big providers was on the mind of workers at Red 
Hook Initiative (RHI) for a while, but “Hurricane Sandy kind of pushed the development,” said 
Robert Smith, the assistant administrator for RHI’s free WiFi project. During Hurricane Sandy, the 
internet was down, and RHI started to set up internet access points so people could get information and 
contact their families, Smith said.
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FOR TECHNICAL DETAILS ON ONE SOLUTION SEE:  
http://www.tranzeo.com/products/docs/EnRoute500-Mesh-sample-design-report.pdf

RHI pays its internet subscription to Brooklyn Fiber, and redistributes this coverage for free to a 
dozen parts of Red Hook. “We still have a lot of work to do,” Smith said. There are 13 routers 
operating now, and Smith said he thinks they need about 40 to 50 to cover the entire neighborhood.

Back in the 3rd Avenue room, Brian Hall said he’s planning to offer similar services via NYC Mesh. As
his organization installs more nodes, he hopes to connect network with others in New York City, 
including the one RHI has set up. Before his meshnet reaches Red Hook, though, Hall will have to 
convince a lot of Netflix lovers to set up a node.

ALSO SEE: 

http://stopthecap.com/tag/antennas/

http://motherboard.vice.com/en_uk/read/how-a-diy-network-plans-to-subvert-time-warner-cables-nyc-
internet-monopoly

Gregoire Molle is a recent graduate of the Columbia University Graduate School of Journalism who 
has covered Brooklyn for The Brooklyn Ink. The native of France is a former radio intern for Parisian 
radio station Vivre FM, where he reported and produced daily stories for its news show.

Profile   /   @GregoireMolle   /   Send an email 

The internet may feel free, but it certainly isn't. The only way for
most people to get it is through a giant corporation like Comcast 
or Time Warner Cable, companies that choke your access and 
charge exorbitant prices.

In New York City, a group of   activists and volunteers   called NYC Mesh are trying to take back the 
internet. They're building something called a mesh network — a makeshift system that provides 
internet access. Their goal is to make TWC totally irrelevant.

How it works: Mesh networks start with one internet connection, which broadcasts that connection to 
another router and then jumps from router to router until it builds a whole web of "nodes." Each node is
its own access point where you can log onto the internet like any other Wi-Fi connection.

In New York, NYC Mesh has about 40 of these nodes installed, and for the cost of the router (about 
$30), volunteers will come by and climb trees or rooftops to wire up a new node for anyone who wants 
to host one.
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Mesh networks aren't just a makeshift version of a mainstream internet provider — they're an 
opportunity to create something more free and resilient. Mesh networks like the one in Red Hook, 
Brooklyn, are built so that if Time Warner broadband goes down in the area, mesh users still have 
internet access. What mesh networks need are new nodes that can daisy-chain out to existing nodes to 
reach places where traditional Wi-Fi hasn't gotten to. And in some parts of the world, this is already 
happening.

Getty Images 

A global revolution: Mesh networks caught fire during Hong Kong's Umbrella Revolution, a student-
led protest movement in 2014. During the protests, the open internet wasn't safe: Chinese government 
was deleting mentions of the sit-ins online, wiping posts from Chinese sites and blacking out CNN's 
news coverage of the movement. 

So the protesters used an app called Firechat, which turns every phone into a node by linking them all 
together over Wi-Fi and Bluetooth to communicate. Tens of thousands of protesters at a time were 
organizing anonymously, without the use of an established cellular network where they could face 
censorship.

Mesh networks aren't just used for subverting government censors and telecom giants. They can also 
bring the internet to those who don't have a national broadband infrastructure.

To bring the internet to Spanish farmland and blow past telecommunications giant Telefónica, a 
Spanish NGO created guifi.net, the world's largest mesh network with over 30,000 nodes. In Germany, 
the Freifunk initiative helps people create free local networks where there are few public Wi-Fi access 
points.
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If a storm or flood wipes out existing cable infrastructure, or knocks out the broadband in an area, a 
mesh network of rooftop nodes and home routers could bounce the signal along through the air, 
unhindered.

 
Guifi 

The people's provider: NYC Mesh has the potential to be the internet provider of the people, but 
there's one problem: If you trace back the internet connections through the nodes to their root, you'll 
eventually reach the source of the network, which is — guess what — a Time Warner Cable 
connection.

"Everyone seems to hate Time Warner; that's the thing that unifies the city," NYC Mesh organizer 
Brian Hall told   Motherboard  . "It's going to be a while before we replace Time Warner, but there's some 
hope of it happening."

Jack Smith IV 
Jack Smith IV is a writer and reporter covering the intersection between the Internet, culture, politics, 
the economy and the future. Send tips, comments and feedback to jack@mic.com.
Follow @jacksmithiv

15

https://twitter.com/intent/follow?screen_name=jacksmithiv
http://mic.com/profiles/188814/jack-smith-iv
http://motherboard.vice.com/read/how-a-diy-network-plans-to-subvert-time-warner-cables-nyc-internet-monopoly
https://guifi.net/en/what_is_guifinet


Peer-to-peer internet is free unlimited internet and free email forever. Big companies like ATT, Sprint, Comcast 
and Google are trying to keep you from knowing about it.

Peer-to-peer internet makes every phone, gamebox, and anything with an antenna become an entire cell phone 
company. 

The international public internet group (IPIG) http://p2p-internet.weebly.com wants developers to know that 
internet is free, unlimited and you can reach it anywhere on Earth. Finding a cell phone tower or cable box is not 
required in order to reach the web.

The cell phone and cable companies spend billions of dollars trying to keep you from finding out about this. 
They will not be able to profiteer off you if you find out a basic service is actually available to everyone, for free.

Peer-to-Peer Internet and “Neighbor-Networked Web” just made ISP's 
obsolete overnight

FREE UNLIMITED INTERNET FROM PUBLIC P2P MESH NETWORKS IS HERE, NOW!

Per The P2P Alliances at http://p2p-internet.weebly.com

NYC Mesh is trying to get around the big ISPs — one node at a time. Between them and the Red Hook 
Initiative, here's the state of mesh networks in Brooklyn. 

Brian Hall gets on his laptop and types “ev.mesh/” in the address bar. A splash page opens. “This is the Mesh. 
This is not the internet.”

From this page, Hall chats with other people connected to “the Mesh.” Soon, he hopes to create a social network,
where people will find local events and special deals advertised by local businesses. Maybe they’ll even be able 
to access Netflix, Hall said, admitting that this last wish is “just a wacky idea for the future.”

Brian Hall is a member of NYC Mesh, an organization that tries to build a decentralized network of devices, or 
“nodes,” which are connected between them. This network is called “the Mesh,” or meshnet, and is independent 
from the internet: If the internet is down, people who have access to a node can still be connected to each other. 
And unlike the internet, access to a mesh network is free, once you’ve bought the hardware to set up the 
network.

The goal of NYC Mesh is to connect all New Yorkers, provide free internet and “be an alternative to Time 
Warner,” Hall said.
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Eight people faced their computers in a room on 3rd Avenue in Brooklyn, during one of NYC Mesh’s recent 
meetings. In Spain, a meshnet group, Guifi.net, managed to create a 20,000-node network, Hall said — actually 
the network has close to 30,000 nodes, according to Guifi’s website. One person at the table asked how many 
NYC Mesh nodes exist. “About 17, I think,” Hall answered with a smile, as he looked down on the table. 

The Community-Owned ISPs Building an Alternative to Big Telecom in 
New York City

 Written by Jason Koebler Staff Writer

If you want high speed internet in most any spot in New York City, you’re stuck with Time Warner Cable. Or at 
least, that’s how it usually works. But increasingly around the city, citizens and small community groups are 
setting up their own locally owned and operated free wifi networks.

This week on Radio Motherboard, we take a trip to a meetup where two nascent but potentially disruptive groups
were discussing how to collaborate in order to provide new connection options to people around the city. Since 
2012, the nonprofit Red Hook Wifi network has been providing totally free internet to people in the small 
Brooklyn neighborhood. For weeks after Hurricane Sandy struck the neighborhood, the Red Hook Wifi network 
was the only way many in the community could get on the internet or make phone calls. On any given day, Red 
Hook Wifi has about 500 users.

Meanwhile, NYC Mesh is little more than a meetup group at the moment, but its organizers have big plans. Its 
network currently has about 40 “nodes,” or routers that connect to each other to form a larger wireless network. 
Organizer Brian Hall is currently working to set up two “super nodes” that are jacked into a large internet 
exchange will allow anyone in lower Manhattan and large swaths of Brooklyn to bypass traditional internet 
service providers and connect directly to the NYC Mesh network.

Finally, a brand new fiber project is about to give the masses a new option, at least when they’re out on the 
streets of New York. Link NYC is a $200 million project to replace 7,500 payphones in the city with a free, 
gigabit fiber-connected wifi hotspot. We took a trip to Link NYC’s headquarters to check out the new “links” 
and learn about how the project hopes to protect privacy, become a profitable enterprise, and provide 
connections that people will actually want to use.

Topics: Radio Motherboard, podcasts, new york city, Red Hook Wifi, Broadband competition, Municipal 
Networks, NYC Mesh, mesh networks 

“The challenge is to scale up to a size where it becomes a reliable internet source,” Hall said.

Programmers and people with a tech background “all get the idea immediately,” Hall said. They like the idea of 
having a community-run network that doesn’t need the big internet providers. But it’s hard to sustain without 
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getting more people onboard. “The average person is just looking for internet, really,” Hall said. “Non-technical 
people just want to watch Netflix so it’s hard to explain to them.”

Free internet might be a selling point for Hall. If one node has access to the internet, it can provide internet to the
other nodes of the mesh network for free.

That echoes the project another Brooklyn-based organization is also currently developing.

Building a free internet network that bypasses the big providers was on the mind of workers at Red Hook 
Initiative (RHI) for a while, but “Hurricane Sandy kind of pushed the development,” said Robert Smith, the 
assistant administrator for RHI’s free WiFi project. During Hurricane Sandy, the internet was down, and RHI 
started to set up internet access points so people could get information and contact their families, Smith said.

FOR TECHNICAL DETAILS ON ONE SOLUTION SEE:  

http://www.tranzeo.com/products/docs/EnRoute500-Mesh-sample-design-report.pdf

RHI pays its internet subscription to Brooklyn Fiber, and redistributes this coverage for free to a dozen parts 
of Red Hook. “We still have a lot of work to do,” Smith said. There are 13 routers operating now, and Smith said
he thinks they need about 40 to 50 to cover the entire neighborhood.

Back in the 3rd Avenue room, Brian Hall said he’s planning to offer similar services via NYC Mesh. As his 
organization installs more nodes, he hopes to connect network with others in New York City, including the one 
RHI has set up. Before his meshnet reaches Red Hook, though, Hall will have to convince a lot of Netflix lovers 
to set up a node.

ALSO SEE: 

http://stopthecap.com/tag/antennas/

http://motherboard.vice.com/en_uk/read/how-a-diy-network-plans-to-subvert-time-warner-cables-nyc-internet-
monopoly

Gregoire Molle is a recent graduate of the Columbia University Graduate School of Journalism who has covered 
Brooklyn for The Brooklyn Ink. The native of France is a former radio intern for Parisian radio station Vivre 
FM, where he reported and produced daily stories for its news show.

Profile   /   @GregoireMolle   
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The internet may feel free, but it certainly isn't. The only way for most people to get it is through a giant 
corporation like Comcast or Time Warner Cable, companies that choke your access and charge exorbitant
prices.

In New York City, a group of activists and volunteers called NYC Mesh are trying to take back the internet. 
They're building something called a mesh network — a makeshift system that provides internet access. Their 
goal is to make TWC totally irrelevant.

How it works: Mesh networks start with one internet connection, which broadcasts that connection to another 
router and then jumps from router to router until it builds a whole web of "nodes." Each node is its own access 
point where you can log onto the internet like any other Wi-Fi connection.

In New York, NYC Mesh has about 40 of these nodes installed, and for the cost of the router (about $30), 
volunteers will come by and climb trees or rooftops to wire up a new node for anyone who wants to host one.

Mesh networks aren't just a makeshift version of a mainstream internet provider — they're an opportunity to 
create something more free and resilient. Mesh networks like the one in Red Hook, Brooklyn, are built so that if 
Time Warner broadband goes down in the area, mesh users still have internet access. What mesh networks need 
are new nodes that can daisy-chain out to existing nodes to reach places where traditional Wi-Fi hasn't gotten to. 
And in some parts of the world, this is already happening.

A global revolution: Mesh networks caught fire during Hong Kong's Umbrella Revolution, a student-led protest 
movement in 2014. During the protests, the open internet wasn't safe: Chinese government was deleting 
mentions of the sit-ins online, wiping posts from Chinese sites and blacking out CNN's news coverage of the 
movement. 

So the protesters used an app called Firechat, which turns every phone into a node by linking them all together 
over Wi-Fi and Bluetooth to communicate. Tens of thousands of protesters at a time were organizing 
anonymously, without the use of an established cellular network where they could face censorship.

Mesh networks aren't just used for subverting government censors and telecom giants. They can also bring the 
internet to those who don't have a national broadband infrastructure.

To bring the internet to Spanish farmland and blow past telecommunications giant Telefónica, a Spanish NGO 
created guifi.net, the world's largest mesh network with over 30,000 nodes. In Germany, the Freifunk initiative 
helps people create free local networks where there are few public Wi-Fi access points.

If a storm or flood wipes out existing cable infrastructure, or knocks out the broadband in an area, a mesh 
network of rooftop nodes and home routers could bounce the signal along through the air, unhindered.

 Guifi 
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The people's provider: NYC Mesh has the potential to be the internet provider of the people, but there's one 
problem: If you trace back the internet connections through the nodes to their root, you'll eventually reach the 
source of the network, which is — guess what — a Time Warner Cable connection.

"Everyone seems to hate Time Warner; that's the thing that unifies the city," NYC Mesh organizer Brian Hall 
told Motherboard. "It's going to be a while before we replace Time Warner, but there's some hope of it 
happening."

FREE UN-CAPPED, UN-THROTTLED, ULTRA-HIGH-SPEED 
INTERNET WITHOUT CENSORING HAS ARRIVED AND THERE 
IS NO POSSIBLE WAY TO STOP IT

The founder of Aereo is promising to bring gigabit internet to every home 

 By Ben Popper, Jacob Kastrenakes, and Jordan Golson 

At a launch event in New York City today, Chaitanya "Chet" Kanojia, the founder of the now-deceased startup 
Aereo, launched an ambitious new wireless hub called Starry. Starry is supposed to offer gigabit internet to the 
home, but delivered over a wireless network rather than a traditional wired one. The technology was built by the 
same antenna experts who made Aereo, and may run into its own regulatory troubles as it attempts to leverage 
unlicensed bands of spectrum.

"It’s a little bit like witchcraft."

Like Aereo, Starry is a questionably ambitious idea. Kanojia wants to deliver extremely high-speed internet over 
the air using millimeter waves, which don't travel very far and aren't very good at penetrating obstacles — not 
even water in the air. That means Starry will have a lot of technical hurdles to overcome. The company is only 
presenting a sleek wireless hub at its event today, but it seems like more hardware — perhaps something outside 
the home — will be needed to fully connect to Starry's gigabit wireless network. It also means that Starry will 
need to set up broadcast points in very close proximity to its customers or use some sort of mesh technology to 
improve its reach. Doing that would likely make it harder for Starry to reach its goal of gigabit speeds. So, to be 
very clear, there's a lot to be skeptical about here.

Starry hasn't provided details on how it'll get around the many technical limitations in its way. "What are 
millimeter waves you ask? It’s a little bit like witchcraft," Kanojia says. The company keeps repeating a dense 
list of technologies — OFDM modulation, MU-MIMO, active phased array — which apparently add up to a 
solution. Kanojia acknowledges that no one has attempted internet delivery over millimeter waves before 
because it's difficult to get a connection from outside to inside of a house. But Starry has supposedly figured out 
a way to "steer" the signal using a bank of tiny antennas that increase the connection's power and accuracy. 
"People historically assumed fiber was the answer at all times," Kanojia says. Starry's approach, he claims, is 
"the most meaningful, scalable architecture anyone has proposed to this point."
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Kanojia says that he wanted to launch Starry to give consumers an option about how they get internet. Most 
people are stuck with only one choice of internet provider — two if they're lucky — and it's difficult for new 
competitors to enter the space. Laying wires is expensive, as is launching a more traditional wireless network, so
Kanojia is once again in charge of a company taking an unconventional approach in an attempt to quickly enter 
and disrupt an established market.

The company's hub, called Starry Station, doubles as a Wi-Fi router that can be controlled through a small 
touchscreen. The Station is supposed to include a built-in "internet health monitoring system," which will break 
down how much bandwidth different devices are using throughout the home and can suggest creating new 
networks to better suit specific devices.

"Did he say what the solution was?"

Starry still has a lot to prove. "A phased array is the worst possible choice for millimeter wave antenna. It’s 
terrible. I don’t understand it. The feed structure is very lossy, and it’s not cost-effective compared to a reflector 
or lens antenna," says Spencer Webb, an antenna consultant and President of AntennaSys. "[Kanojia] said it’s 
hard to go from the outside to the inside, but did he say what the solution was? Millimeter wave won’t go 
through a window."

Starry will launch its service first in Boston, with its hub selling for $349.99. It hasn't said yet how much it'll cost
to get internet service delivered to that hub, but it has said that there will be no contracts or data caps. Sales will 
start on February 5th, with deliveries beginning in March. Starry plans to launch in additional cities throughout 
the year.

To start using free-forever internet today, see:

SopCast - Free P2P internet TV | live football, NBA, cricket

cached 

SopCast is a simple, free way to broadcast video and audio or watch the video and listen to radio on the Internet. 
Adopting P2P(Peer-to-Peer) technology, It is very ...

http://sopcast.com/

FilesOverMiles - Send files direct to other users (P2P ...

cached 

Your files are sent the shortest way - directly between the recipient and you. There are no intermediate servers 
slowing down the process. Try FilesOverMiles and send ...

http://www.filesovermiles.com/

Freenet

cached 
wikidata 
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http://www.freenetproject.org

Peer to Peer: Das neue Internet | ZEIT ONLINE - Die Zeit

cached 

Kein Problem: Wer seine Daten den umstrittenen Internet-Giganten nicht ... Office -Anwendung, Video- und 
Datentausch über P2P-Netzwerke.

http://www.zeit.de/zeit-wissen/2012/05/Das-alternative-Netz

 PPTV

cached 
wikipedia 

https://en.wikipedia.org/wiki/PPTV

Peer-to-peer - Wikipedia, the free encyclopedia

cached 

Peer-to-peer (P2P) computing or networking is a distributed application architecture that partitions tasks or work
loads between peers. Peers are equally privileged ...

https://en.wikipedia.org/wiki/Peer-to-peer

Shareaza - Bringing P2P Together

cached 

Shareaza is a peer-to-peer client for Windows that allows you to download any file-type found on several 
popular P2P networks. Shareaza is FREE & contains NO Spyware ...

http://shareaza.sourceforge.net/

Watch Football Online

cached 

Watch Football Online. Football live streaming from England, Spain, Germany, Italy and France to your pc or 
mobile devices. It is free preview only.

http://asiaplatetv.com/

Ares - [Home] Download latest version 2.3.8

cached 

AresGalaxy is a free Filesharing-Bittorrent p2p client connected to TCP supernode/leaf network and UDP DHT 
network. Ares features a built-in directshow media player ...

http://aresgalaxy.sourceforge.net/
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Peer-to-Peer – Wikipedia

cached 

Peer-to-Peer (P2P) Connection (von englisch peer „Gleichgestellter“, ... auf dem Internet realisiert werden, ist 
daher ein zweites internes Overlay-Netz, welches ...

https://de.wikipedia.org/wiki/Peer-to-Peer

Ares | Ares Download - P2P File Sharing Program |...

cached 

Ares.net is the official Ares website of the ONLY working version of Ares – the revolutionary P2P file-sharing 
platform that lets you download unlimited free music ...

http://www.ares.net/

gulli.com - Internet - Filesharing - Grundwissen - P2P

cached 

P2P steht eigentlich für Peer-to-Peer, also die Verbindung zwischen zwei Teilnehmern einer Tauschbörse. 
Gemeint ist hierbei also der direkte Austausch von ...

http://www.gulli.com/internet/filesharing/grundlagen/p2p

P2P/Winsock/Internet Programming VB.NET tutorial

cached 

Welcome to the p2p.wrox.com Forums. You are currently viewing the VB.NET section of the Wrox Programmer
to Programmer discussions. This is a community of tens of ...

http://p2p.wrox.com/vb-net/9681-p2p-wi[...]rogramming-vbulletin-net-tutorial.html

Internet2 Peer to Peer Working Group - P2P WG

cached 

The Internet2 End-to-End Performance Initiative (E2Epi) is aimed at improving end-to-end performance in the 
network infrastructure by focusing resources and ...

http://p2p.internet2.edu/

The Pirate Bay founders are building a P2P internet | KitGuru

cached 

6 Jan 2014 ... The Pirate Bay has been shaking up the internet for over a decade at this point, first by helping 
popularise torrents, then by its founders ...

http://www.kitguru.net/gaming/security[...]-bay-founders-building-a-p2p-internet/
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How to setup and configure DVR Cloud P2P …

cached 

Complete version of how to connect DVR to Internet and Android mobile and laptop or Internet Explorer 
settings from www.cctvcameraspy.com In this video we ...

https://www.youtube.com/watch?v=7dbRSZzFUzE

The Alternative P2P Wireless Internet Network: The Netsukuku Idea

cached 

 Would it be possible, using p2p and wireless technologies, to gain independence from internet providers and 
make free and open net ...

http://www.masternewmedia.org/the-alte[...]s-internet-network-the-netsukuku-idea/

P2P, Top-Downloads für Linux - Download - heise online

cached 

Internet, Dateitransfer, P2P, 12 Programme für Linux bei heise Download.

http://www.heise.de/download/linux/internet/dateitransfer/p2p-50003505129/

Firechat Enables Private Off-The-Internet (P2P) - Disruptive Telephony

cached 

In the text he outlines how they do decentralized "off-the-grid" private messaging using an ad hoc mesh network 
established between users of ...

http://www.disruptivetelephony.com/201[...]p2p-messaging-using-mobile-phones.html

The replacement for YOUTUBE needs no new hardware and uses Peer-to-Peer 
broadcasting and lets anybody be a broadcasting network. 

Comcast cries!

Developed for my thesis project, an ad hoc broadcasting application that's real time, supports surround 
sound broadcasting (to multiple devices), low latency synced audio (on the same wifi) and peer to peer 
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scalable broadcasts (allowing broadcasts of 1000+ listeners with no hardware requirements). 
(wisurr.azurewebsites.net)

submitted by Lifeconfused

•
load more comments     (12 replies)  

[–]  Lifeconfused  [S] 153 points  

Conference paper can be read here: https://wisurr.azurewebsites.net/ACSW-2017-Ad-hoc-
Broadcasting.pdf

Some use cases this application supports:

• Host a party and let everyone use their phones to playback the music, for on the fly music 

jamming throughout the venue. 
• A public address system (PA) that can be utilised for broadcasting important announcements in 

large-scale operations such as those in airports, hospitals and factories. Such an application 
would be especially helpful for those who are hard of hearing. 

• An ad hoc broadcasting system employed by Civil Defence to aid in disaster relief efforts 

through the dissemination of important announcements related to emergency services. 
• A scalable lecturing system able to be used both within a colocated or distributed setting to 

allow listeners to hear the presenter even at a distance, or for those who are hard of hearing as in
the first application. 

• An ad hoc sound system for consuming audio in an immersive surround-sound environment 

through mobile devices. 
• Use as a non-disruptive personal audio receiver that allows the user to listen to broadcasted 

audio (for example with headphones) without being restricted by cabling length or other 
physical barriers. 

•

[–]  curiousmadscientist   29 points  

Congratulations on your thesis! 

I've tried to get it to work, but how exactly do I configure it to Broadcast? Or is it broadcasting System 
sound, and so I just have to play music? Trying as ByZero for now. 
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[–]  Lifeconfused  [S] 35 points  

The UI is not very intuitive (will improve it soon!).

You can either select a file to play, in the multimedia playback mode; or you can use your device mic or
stereo mix (sound card audio, ie. whatever audio is playing on your computer) on the other modes.

There is a little help button at the top, and it tries to explain this, but it's very possible I wrote it badly.

To enable StereoMix on your device follow these steps: 

• (1) enable StereoMix 

• (2) Set the recording device on your browser to StereoMix. To do this a Video Camera icon will 

appear once a broadcast starts, press the recording icon (usually top right corner of your 
browser) and set microphone to StereoMix. 

Hope this helps! Suggestions are always welcome. 

Also thank you re thesis! (:

•
[–]  ryshnz   2 points  

There are a number of ways, with performance mode you can use any recording device on your device, 
such as a microphone or stereo mix (what you hear is what you get) to stream. Multimedia playback 
mode allows you to load in a media file to stream. Hope that helps :)

[–]  youtubefactsbot   1 point  

FRONT 242 - W.Y.H.I.W.Y.G. [7:29]
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2014

bot
     

info
  

•
[–]  leadwind   3 points  

Use as a non-disruptive personal audio receiver that allows the user to listen to broadcasted 
audio (for example with headphones) without being restricted by cabling length or other 
physical barriers.
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Cool. I was using TeamSpeak (edit: on my Android phone) to do that (instead of a pair of Bluetooth 
headphones), but kept having to adjust the audio offset (in Kodi) to account for the latency.

•
[–]  midipoet   2 points  

Can you let me know what the browser restrictions are at the moment? 

I assume it needs WebRTC support - but is this supported by all browsers at the moment? 

I contribute to the Locus Sonus live microphone project - which runs through a Sound Map accessed on
the browser. The streams are mostly implemented through Raspberry Pi systems - i wonder if this site 
could come in handy with the streaming side?

also is there a way to contact your server and access the streams outside of the website? 

where could i find the dynamic database of streams/server?

also what is the compression technique used - and is this configurable?

•

[–]  Lifeconfused  [S] 2 points  

So the browser must support webRTC. At the moment that means no Safari or iOS (Chrome on iOS 
doesn't support safari either unfortunately).

Locus Sonus sounds really interesting!

Having an API to retrieve the server list etc is a really great idea. We never really got to it, mainly 
because it was not part of the thesis scope. Once this is open sourced in the near future, we could 
definitely add these features. I'm super excited to see where this little application goes. 

At the moment it uses the Opus streaming codec, which streams at 128 bit rate. This is configurable 
(but there is no UI for it at the moment). Opus utilizes adaptive bitrates, so the aforementioned 128 is 
the target streaming quality, but this is reduced automatically if the listener or broadcaster has low 
bandwidth. 

•
•
•

[+][deleted]  (1 child)

[–]  Lonely_Kobold   1 point  

Could this also work for drive-in movies so you don't have to drain your car battery?
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•
•
•
•
•
•
•

[+]  PermThrow00001   comment score below threshold  (0 children)

[–]  SquidGiant   32 points  

This is pretty cool. Are you planning on keeping this site running?

•

[–]  Lifeconfused  [S] 42 points  

Yes sir! Constantly improving it (:

Will open source right after I graduate in around 4 weeks.

•
•

[–]  CrystalFlame   12 points  

Mind sharing how you made the spectrum visualizer? I've been trying to code a quick enough version 
to run on a raspberry pi but most of the implementations I've tried are very slow or don't look good.

•
•

[–]  Lifeconfused  [S] 5 points  

Hey mate! We used the standard Audio apis to get the frequency levels (using AudioContext interface) 
and then we piped them to a bar graph generated by the D3 data library. 

I hope that gives you some direction. Once this is open sourced, you're welcome to take what you like 
(:
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A decentralized web would give power back to the people online

Posted by Matthew Hodgson (@ara4n)

 

Matthew Hodgson Crunch Network Contributor 

Matthew Hodgson is technical co-founder of Matrix.org, a not-for-profit open source project unifying 
Chat, VoIP and IoT technologies. 

How to join the network 

Recently, Google launched a video calling tool (yes, another one). Google Hangouts has been sidelined 
to Enterprise, and Google Duo is supposed to be the next big thing in video calling.

So now we have Skype from Microsoft, Facetime from Apple, and Google with Duo. Each big 
company has its own equivalent service, each stuck in its own bubble. These services may be great, but 
they aren’t exactly what we imagined during the dream years when the internet was being built.
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The original purpose of the web and internet, if you recall, was to build a common neutral network 
which everyone can participate in equally for the betterment of humanity. Fortunately, there is an 
emerging movement to bring the web back to this vision and it even involves some of the key figures 
from the birth of the web. It’s called the Decentralised Web or Web 3.0, and it describes an emerging 
trend to build services on the internet which do not depend on any single “central” organisation to 
function.

So what happened to the initial dream of the web? Much of the altruism faded during the first dot-com 
bubble, as people realised that an easy way to create value on top of this neutral fabric was to build 
centralised services which gather, trap and monetise information.

Search Engines (e.g. Google), Social Networks (e.g. Facebook), Chat Apps (e.g. WhatsApp) have 
grown huge by providing centralised services on the internet. For example, Facebook’s future vision of 
the internet is to provide access only to the subset of centralised services it endorses (Internet.org and 
Free Basics).

Meanwhile, it disables fundamental internet freedoms such as the ability to link to content via a URL 
(forcing you to share content only within Facebook) or the ability for search engines to index its 
contents (other than the Facebook search function).

The Decentralised Web envisions a future world where services such as communication, currency, 
publishing, social networking, search, archiving etc are provided not by centralised services owned by 
single organisations, but by technologies which are powered by the people: their own community. Their
users.

The core idea of decentralisation is that the operation of a service is not blindly trusted to any single 
omnipotent company. Instead, responsibility for the service is shared: perhaps by running across 
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multiple federated servers, or perhaps running across client side apps in an entirely “distributed” peer-
to-peer model.

Even though the community may be “byzantine” and not have any reason to trust or depend on each 
other, the rules that describe the decentralised service’s behaviour are designed to force participants to 
act fairly in order to participate at all, relying heavily on cryptographic techniques such as Merkle trees 
and digital signatures to allow participants to hold each other accountable.

There are three fundamental areas that the Decentralised Web necessarily champions:privacy, data 
portability and security.

• Privacy: Decentralisation forces an increased focus on data privacy. Data is distributed across 
the network and end-to-end encryption technologies are critical for ensuring that only 
authorized users can read and write. Access to the data itself is entirely controlled 
algorithmically by the network as opposed to more centralized networks where typically the 
owner of that network has full access to data, facilitating  customer profiling and ad targeting. 

• Data Portability: In a decentralized environment, users own their data and choose with whom 
they share this data. Moreover they retain control of it when they leave a given service provider 
(assuming the service even has the concept of service providers). This is important. If I want to 
move from General Motors to BMW today, why should I not be able to take my driving records 
with me? The same applies to chat platform history or health records. 

• Security: Finally, we live in a world of increased security threats. In a centralized environment, 
the bigger the silo, the bigger the honeypot is to attract bad actors. Decentralized environments 
are safer by their general nature against being hacked, infiltrated, acquired, bankrupted or 
otherwise compromised as they have been built to exist under public scrutiny from the outset. 

 

Just as the internet itself triggered a grand re-levelling, taking many disparate unconnected local area 
networks and providing a new neutral common ground that linked them all, now we see the same 
pattern happening again as technology emerges to provide a new neutral common ground for higher 
level services. And much like Web 2.0, the first wave of this Web 3.0 invasion has walked among us for
several years already.

Git is wildly successful as an entirely decentralised version control system – almost entirely replacing 
centralised systems such as Subversion. Bitcoin famously demonstrates how a currency can exist 
without any central authority, contrasting with a centralised incumbent such as Paypal. Diaspora aims 
to provide a decentralised alternative to Facebook. Freenet paved the way for decentralised websites, 
email and file sharing.

Less famously, StatusNet (now called GNU Social) provides a decentralised alternative to Twitter. 
XMPP was built to provide a decentralised alternative to the messaging silos of AOL Instant 
Messenger, ICQ, MSN, and others.
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Telephone switchboard operators circa 1914. Photo courtesy Flickr and reynermedia.

However, these technologies have always sat on the fringe – favourites for the geeks who dreamt them 
up and are willing to forgive their mass market shortcomings, but frustratingly far from being 
mainstream. The tide is turning . The public zeitgeist is finally catching up with the realisation that 
being entirely dependent on massive siloed community platforms is not entirely in the users’ best 
interests.

Critically, there is a new generation of Decentralised Startups that have got the attention of the 
mainstream industry, heralding in the new age for real.

Blockstack and Ethereum show how Blockchain can be so much more than just a cryptocurrency, 
acting as a general purpose set of building blocks for building decentralised systems that need strong 
consensus. IPFS and the Dat Project provide entirely decentralised data fabrics, where ownership and 
responsibility for data

These projects show how Blockchain can be so much more than just a cryptocurrency, acting as a 
general purpose set of building blocks for building decentralised systems that need strong consensus. 
IPFS and the Dat Project provide entirely decentralised data fabrics, where ownership and 
responsibility for data
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IPFS and the Dat Project provide entirely decentralised data fabrics, where ownership and 
responsibility for data is shared by all those accessing it rather than ever being hosted in a single 
location.

The real step change in the current momentum came in June at the Decentralised Web Summit 
organised by the Internet Archive. The event brought together many of the original “fathers of the 
internet and World Wide Web” to discuss ways to “Lock the web open” and reinvent a web “that is 
more reliable, private, and fun.”

Brewster Kahle, the founder of the Internet Archive, saw first hand the acceleration in decentralisation 
technologies whilst considering how to migrate the centralised Internet Archive to instead be 
decentralised: operated and hosted by the community who uses it rather being a fragile and vulnerable 
single service.

Additionally, the enthusiastic presence of Tim Berners-Lee, Vint Cerf, Brewster himself and many 
others of the old school of the internet at the summit showed that for the first time the shift to 
decentralisation had caught the attention and indeed endorsement of the establishment.

Tim Berners-Lee said:

The web was designed to be decentralised so that everybody could participate by having 
their own domain and having their own webserver and this hasn’t worked out. Instead, 
we’ve got the situation where individual personal data has been locked up in these silos. 
[…] The proposal is, then, to bring back the idea of a decentralised web.

To bring back power to people. We are thinking we are going to make a social revolution by
just tweaking: we’re going to use web technology, but we’re going to use it in such a way 
that we separate the apps that you use from the data that you use.

We now see the challenge is to mature these new technologies and bring them fully to the mass market.
Commercially there is huge value to be had in decentralisation: whilst the current silos may be washed 
away, new ones will always appear on top of the new common ground, just as happened with the 
original Web. Github is the posterchild for this: a $2B company built entirely as

Github is the posterchild for this: a $2 billion company built entirely as a value-added service on top of 
the decentralised technology of Git — despite users being able to trivially take their data and leave at 
any point.

 Similarly, we expect to see the new wave of companies providing decentralised infrastructure and 
commercially viable services on top, as new opportunities emerge in this brave new world.

Ultimately, it’s hard to predict what final direction Web 3.0 will take us, and that’s precisely the point. 
By unlocking the web from the hands of a few players this will inevitably enable a surge in innovation 
and let services flourish which prioritise the user’s interests.
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Apple, Google, Microsoft, and others have their own interests at heart (as they should), but that means 
that the user can often be viewed purely as a source of revenue, quite literally at the users’ expense.

As the Decentralised Web attracts the interest and passion of the mainstream developer community, 
there is no telling what new economies will emerge and what kinds of new technologies and services 
they will invent. The one certainty is they will intrinsically support their communities and user bases 
just as much as the interests of their creators.
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Your Grandfather's Crystal Radio Toy May Be the Global Internet Of The Future

 Nuclear weapon-proof
 Solar storm proof
 Free Internet forever

Cell Phone companies, Comcast, Cox Cable and politicians paid by them, will do anything to stop you 
from finding out about this!

Did you know that the Internet does not actually have any pipes? There is nothing in physics that stops 
you from running your current Internet connection a thousand times faster than you are ALLOWED to 
run it today. You can watch, share, make and upload 4K video all day long, on the same internet you 
have from any provider, except THEY won't let you. The only thing that stops you, are the corporations
that you get your Internet from. They don't like you having “too much power”.

These companies make money by controlling information. That is the biggest service they sell. 
Lobbyists and other corporations buy that service. If you could see anything that was going on and 
broadcast anything that you wanted to, you would break their media control system.

Now you can!

You will see old black and white TV shows, and movies that show an old codger twiddling a dial on a 
little box while he listened, intently, to a set of headphones. That box had no more than a little rock, a 
piece of crystal, and a strand of wire, to make it operate. It was called a crystal radio set. You can still 
buy them on Ebay and in retro-toy stores on-line and in hipster shopping neighborhoods.

Buy one, they are not very expensive. The shocking thing about them is that they are so simple and 
they work with, essentially, a rock and a wire.

Nuclear attacks and solar storms fry all electronics except these. Some enthusiasts even use versions of 
these to listen to solar storms, for fun.

Now, a number of open-source project teams are taking this simple technology and building mesh 
networked peer-to-peer Internet's with them. The devices are self-powered by ambient energy that is 
already flying around right next to you, it is in the air, everywhere.

They do not need to be very powerful. They only need to reach the person, or unit, near you. They form
an instant mesh that IS part of the internet. You can add more range, power and features with battery, or
solar powered, add-ons, but the basic device is self-sufficient.

Image the structure of a spider-web or a football stadium full of audience members performing “The 
Wave”; it's like that. Many tiny connection points, or many individuals, all connect together to make a 
much bigger thing happen simply because they shared a connection or a common activity.
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That is the power of this new type of device. It requires little, or no power, yet it offers the greatest 
power on Earth: Free, unlimited, communication.

HOW CRYSTAL RADIOS WORK

Crystal radio

 This article is about unpowered radio receivers. For crystal-controlled oscillators (as used in 
radios), see Crystal oscillator.

"Crystal set" redirects here. For the Australian rock band, see The Crystal Set.

 
 Boy listening to a modern crystal radio

A crystal radio receiver, also called a crystal set or cat's whisker receiver, is a very simple radio 
receiver, popular in the early days of radio. It needs no other power source but that received solely from
the power of radio waves received by a wire antenna. It gets its name from its most important 
component, known as a crystal detector, originally made from a piece of crystalline mineral such as 
galena.[1] This component is now called a diode.

Crystal radios are the simplest type of radio receiver[2] and can be made with a few inexpensive parts, 
such as a wire for an antenna, a coil of copper wire for adjustment, a capacitor, a crystal detector, and 
earphones.[3] They are distinct from ordinary radios as they are passive receivers, while other radios 
use a separate source of electric power such as a battery or the mains power to amplify the weak radio 
signal so as to make it louder. Thus, crystal sets produce rather weak sound and must be listened to 
with sensitive earphones, and can only receive stations within a limited range.[4]

The rectifying property of crystals was discovered in 1874 by Karl Ferdinand Braun,[5]  [6]  [7]   and 
crystal detectors were developed and applied to radio receivers in 1904 by Jagadish Chandra Bose,[8]
[9]   G. W. Pickard  [10]   and others.
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Crystal radios were the first widely used type of radio receiver,[11] and the main type used during the 
wireless telegraphy era.[12] Sold and homemade by the millions, the inexpensive and reliable crystal 
radio was a major driving force in the introduction of radio to the public, contributing to the 
development of radio as an entertainment medium around 1920.[13]

After about 1920, crystal sets were superseded by the first amplifying receivers, which used vacuum 
tubes (Audions), and became obsolete for commercial use.[11] They, however, continued to be built by 
hobbyists, youth groups, and the Boy Scouts  [14]   as a way of learning about the technology of radio. 
Today they are still sold as educational devices, and there are groups of enthusiasts devoted to their 
construction[15]  [16]  [17]  [18]  [19]  [20]   who hold competitions comparing the performance of their 
home-built designs.[21]  [22]  

Crystal radios receive amplitude modulated (AM) signals, and can be designed to receive almost any 
radio frequency band, but most receive the AM broadcast band.[23] A few receive shortwave bands, 
but strong signals are required. The first crystal sets received wireless telegraphy signals broadcast by 
spark-gap transmitters at frequencies as low as 20 kHz.[24]  [25]  
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 7 Further reading   
 8 External links   

History

 
A family listening to a crystal radio in the 1920s

 
Greenleaf Whittier Pickard's US Patent 836,531 "Means for receiving intelligence communicated by 
electric waves" diagram

 
Radio receiver, Basel, Switzerland, 1914
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NBS Circular 120 Home Crystal Radio Project

Crystal radio was invented by a long, partly obscure chain of discoveries in the late 19th century that 
gradually evolved into more and more practical radio receivers in the early 20th century; it constitutes 
the origin of the field of electronics. The earliest practical use of crystal radio was to receive Morse 
code radio signals transmitted, from spark-gap transmitters, by early amateur radio experimenters. As 
electronics evolved, the ability to send voice signals by radio caused a technological explosion in the 
years around 1920 that evolved into today's radio broadcasting industry.

Early years

Early radio telegraphy used spark gap and arc transmitters as well as high-frequency alternators 
running at radio frequencies. At first a Branley Coherer was used to detect the presence of a radio 
signal. However, these lacked the sensitivity to detect weak signals.

In the early 20th century, various researchers discovered that certain metallic minerals, such as galena, 
could be used to detect radio signals.[26]  [27]  

In 1901, Bose filed for a U.S. patent for "A Device for Detecting Electrical Disturbances" that 
mentioned the use of a galena crystal; this was granted in 1904, #755840.[28] The device depended on 
the large variation of a semiconductor's conductance with temperature; today we would call his 
invention a bolometer.[citation needed] Bose's patent is frequently, but erroneously, cited as a type of 
rectifying detector. On August 30, 1906, Greenleaf Whittier Pickard filed a patent for a silicon crystal 
detector, which was granted on November 20, 1906.[29] Pickard's detector was revolutionary in that he
found that a fine pointed wire known as a "cat's whisker", in delicate contact with a mineral, produced 
the best semiconductor effect (that of rectification).

A crystal detector includes a crystal, a special thin wire that contacts the crystal and the stand that holds
those components in place. The most common crystal used is a small piece of galena; pyrite was also 
often used, as it was a more easily adjusted and stable mineral, and quite sufficient for urban signal 
strengths. Several other minerals also performed well as detectors. Another benefit of crystals was that 
they could demodulate amplitude modulated signals. This mode was used in radiotelephones and voice 
broadcast to a public audience. Crystal sets represented an inexpensive and technologically simple 

39

https://en.wikipedia.org/wiki/Broadcasting
https://en.wikipedia.org/wiki/Broadcasting
https://en.wikipedia.org/wiki/Radiotelephone
https://en.wikipedia.org/wiki/Amplitude_modulated
https://en.wikipedia.org/wiki/Demodulate
https://en.wikipedia.org/wiki/Pyrite
https://en.wikipedia.org/wiki/Galena
https://en.wikipedia.org/wiki/Cat's_whisker_diode
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-29
https://en.wikipedia.org/wiki/Greenleaf_Whittier_Pickard
https://en.wikipedia.org/wiki/Wikipedia:Citation_needed
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-28
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-27
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-26
https://en.wikipedia.org/wiki/Galena
https://en.wikipedia.org/wiki/Mineral
https://en.wikipedia.org/wiki/Coherer
https://en.wikipedia.org/wiki/Radio_frequencies
https://en.wikipedia.org/wiki/Alexanderson_alternator
https://en.wikipedia.org/wiki/Arc_transmitter
https://en.wikipedia.org/wiki/Spark-gap_transmitter
https://en.wikipedia.org/wiki/Broadcasting
https://en.wikipedia.org/wiki/Amateur_radio_operator
https://en.wikipedia.org/wiki/Spark-gap_transmitter
https://en.wikipedia.org/wiki/Morse_code
https://en.wikipedia.org/wiki/Morse_code
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/History_of_radio


method of receiving these signals at a time when the embryonic radio broadcasting industry was 
beginning to grow.

1920s and 1930s

In 1922 the (then named) US Bureau of Standards released a publication entitled Construction and 
Operation of a Simple Homemade Radio Receiving Outfit.[30] This article showed how almost any 
family having a member who was handy with simple tools could make a radio and tune into weather, 
crop prices, time, news and the opera. This design was significant in bringing radio to the general 
public. NBS followed that with a more selective two-circuit version, Construction and Operation of a 
Two-Circuit Radio Receiving Equipment With Crystal Detector, which was published the same year 
[31] and is still frequently built by enthusiasts today.

In the beginning of the 20th century, radio had little commercial use, and radio experimentation was a 
hobby for many people.[32] Some historians consider the autumn of 1920 to be the beginning of 
commercial radio broadcasting for entertainment purposes. Pittsburgh station KDKA, owned by 
Westinghouse, received its license from the United States Department of Commerce just in time to 
broadcast the Harding-Cox presidential election returns. In addition to reporting on special events, 
broadcasts to farmers of crop price reports were an important public service in the early days of radio.

In 1921, factory-made radios were very expensive. Since less-affluent families could not afford to own 
one, newspapers and magazines carried articles on how to build a crystal radio with common household
items. To minimize the cost, many of the plans suggested winding the tuning coil on empty pasteboard 
containers such as oatmeal boxes, which became a common foundation for homemade radios.

Valveless amplifier

A "carbon amplifier" consists of a carbon microphone and an electromagnetic earpiece that shares a 
common membrane and case. This was used in the telephone industry and in hearing aids nearly since 
the invention of both components and long before vacuum tubes. This could be readily bought or made 
from surplus telephone parts for use with a crystal radio.[citation needed] Unlike vacuum tubes, it 
could run with only a flashlight or car battery.

Crystodyne

In early 1920s Russia, devastated by civil war, Oleg Losev was experimenting with applying voltage 
biases to various kinds of crystals for manufacture of radio detectors. The result was astonishing: with a
zincite (zinc oxide) crystal he gained amplification.[33]  [34]  [35]   This was negative resistance 
phenomenon, decades before the development of the tunnel diode. After the first experiments, Losev 
built regenerative and superheterodyne receivers, and even transmitters.
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A crystodyne could be produced in primitive conditions; it can be made in a rural forge, unlike vacuum 
tubes and modern semiconductor devices. However, this discovery was not supported by authorities 
and soon forgotten; no device was produced in mass quantity beyond a few examples for research.

"Foxhole radios"

 
"Foxhole radio" used on the Italian Front in World War 2. It uses a pencil lead attached to a safety pin 
pressing against a razor blade for a detector.

In addition to mineral crystals, the oxide coatings that form on many metal surfaces are semiconductors
and can rectify, and crystal radios have been improvised using detectors made from rusty nails, 
corroded pennies, and many other common objects.

When Allied troops were halted near Anzio, Italy during the spring of 1944, personal radio receivers 
were strictly prohibited as the Germans had equipment that could detect the local oscillator signal of 
superheterodyne receivers. Crystal sets lack local oscillators, hence they could not be detected, so some
resourceful soldiers constructed "crystal" sets from discarded materials to listen to news and music. 
One type used a blue steel razor blade and a pencil lead for a detector. The lead point touching the 
semiconducting oxide coating (rust) on the blade formed a crude point-contact diode. By lightly 
dragging the pencil lead across the surface of the blade, they could find sensitive spots which could 
bring in stations. The lead of the pencil is made of graphite and clay and so it would inhibit further 
corrosion that would result if copper or iron wire was used in its place. Any further corrosion at the 
point of contact would ruin that diode effect. The sets were dubbed "foxhole radios" by the popular 
press, and they became part of the folklore of World War II.

In some German-occupied countries during WW2 there were widespread confiscations of radio sets 
from the civilian population. This led determined listeners to build their own "clandestine receivers" 
which frequently amounted to little more than a basic crystal set. However, anyone doing so risked 
imprisonment or even death if caught, and in most parts of Europe the signals from the BBC (or other 
allied stations) were not strong enough to be received on such a set.
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Later years

While it never regained the popularity and general use that it enjoyed at its beginnings, the circuit is 
still used. The Boy Scouts kept the construction of a radio set in their program since the 1920s. A large 
number of prefabricated novelty items and simple kits could be found through the 1950s and 1960s, 
and many children with an interest in electronics built one.

Building crystal radios was a craze in the 1920s, and again in the 1950s. Recently, hobbyists have 
started designing and building examples of the early instruments. Much effort goes into the visual 
appearance of these sets as well as their performance, and some outstanding examples can be found. 
Annual crystal radio 'DX' contests (long distance reception) and building contests allow these set 
owners to compete with each other and form a community of interest in the subject.

Design

 
Pictorial diagram from 1922 showing the circuit of a crystal radio. This common circuit did not use a 
tuning capacitor, but used the capacitance of the antenna to form the tuned circuit with the coil. The 
detector might have been a piece of galena with a whisker wire in contact with it on a part of the 
crystal, making a diode contact

A crystal radio can be thought of as a radio receiver reduced to its essentials.[3]  [36]   It consists of at 
least these components:[23]  [37]  [38]  

 An antenna in which electric currents are induced by the radio waves. 
 A tuned circuit able to select the frequency of the desired radio station out of all the frequencies 

received by the antenna, and to reject all others. This circuit consists of a coil of wire (called an 
inductor) and a capacitor connected together, so as to create a circuit that resonates at the 
frequency of the desired station, and hence "tune" in that station. One or both of the coil or 
capacitor is adjustable, allowing the circuit to be tuned to different frequencies. In some circuits 
a capacitor is not used, as the antenna also serves as the capacitor. The tuned circuit has a 
natural resonant frequency that allows radio waves at that frequency to pass, while rejecting 
waves at all other frequencies. Such a circuit is also known as a bandpass filter. 

 A semiconductor crystal (detector) which extracts the audio signal (modulation) from the radio 
frequency carrier wave. The crystal does this by allowing current to pass through it in only one 
direction, blocking the other half of the oscillations of the radio wave. This rectifies the 
alternating current radio wave to a pulsing direct current, whose strength varies with the audio 
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signal. This current can be converted to sound by the earphone, while the full un-rectified signal
could not. Early sets used a cat's whisker detector, consisting of a fine wire touching the surface 
of a sample of crystalline mineral such as galena. It was this component that gave crystal sets 
their name. 

 An earphone to convert the audio signal to sound waves so they can be heard. The low power 
produced by crystal radios is typically insufficient to power a loudspeaker, hence earphones are 
used. 

The sound power produced by the earphone of a crystal set comes solely from the radio station being 
received, via the radio waves picked up by the antenna.[3] The power available to a receiving antenna 
decreases with the square of its distance from the radio transmitter.[39] Even for a powerful 
commercial broadcasting station, if it is more than a few miles from the receiver the power received by 
the antenna is very small, typically measured in microwatts or nanowatts.[3] In modern crystal sets, 
signals as weak as 50 picowatts at the antenna can be heard.[40] Crystal radios can receive such weak 
signals without using amplification only due to the great sensitivity of human hearing,[3]  [41]   which 

can detect sounds with an intensity of only 10−16 W/cm2.[42] Therefore, crystal receivers have to be 
designed to convert the energy from the radio waves into sound waves as efficiently as possible. Even 
so, they are usually only able to receive stations within distances of about 25 miles for AM broadcast 
stations,[43]  [44]   although the radiotelegraphy signals used during the wireless telegraphy era could be 
received at hundreds of miles,[44] and crystal receivers were even used for transoceanic 
communication during that period.[45]

Commercial passive receiver development was abandoned with the advent of reliable vacuum tubes 
around 1920, and subsequent crystal radio research was primarily done by radio amateurs and 
hobbyists.[46] Many different circuits have been used.[2]  [47]  [48]   The following sections discuss the 
parts of a crystal radio in greater detail.

Antenna

The antenna converts the energy in the electromagnetic radio waves striking it to an alternating electric 
current in the antenna, which is connected to the tuning coil. Since in a crystal radio all the power 
comes from the antenna, it is important that the antenna collect as much power from the radio wave as 
possible. The larger an antenna, the more power it can intercept. Antennas of the type commonly used 
with crystal sets are most effective when their length is close to a multiple of a quarter-wavelength of 
the radio waves they are receiving. Since the length of the waves used with crystal radios is very long 
(AM broadcast band waves are 182-566 m or 597–1857 ft. long)[49] the antenna is made as long as 
possible,[50] out of a long wire, in contrast to the whip antennas or ferrite loopstick antennas used in 
modern radios.

Serious crystal radio hobbyists use "inverted L" and "T" type antennas, consisting of hundreds of feet 
of wire suspended as high as possible between buildings or trees, with a feed wire attached in the center
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or at one end leading down to the receiver.[51]  [52]   However more often random lengths of wire 
dangling out windows are used. A popular practice in early days (particularly among apartment 
dwellers) was to use existing large metal objects, such as bedsprings,[14] fire escapes, and barbed wire 
fences as antennas.[44]  [53]  [54]  

Ground

The wire antennas used with crystal receivers are monopole antennas which develop their output 
voltage with respect to ground. They require a return circuit connected to ground (the earth). The 
ground wire was attached to a radiator, water pipe, or a metal stake driven into the ground.[55]  [56]   In 
early days if an adequate ground connection could not be found a counterpoise was sometimes used.
[57]  [58]   A good ground is more important for crystal sets than it is for powered receivers, as crystal 
sets are designed to have a low input impedance needed to transfer power efficiently from the antenna. 
A low resistance ground connection (preferably below 25 Ω) is necessary because any resistance in the 
ground dissipates power from the antenna.[50] In contrast, modern receivers are voltage-operated 
devices, with high input impedance, hence little current flows in the antenna/ground circuit. Also, 
mains powered receivers are grounded adequately through their power cords, which are in turn attached
to the earth by way of a well established ground.

Tuned circuit

 
The earliest crystal receiver circuit did not have a tuned circuit

The tuned circuit, consisting of a coil and a capacitor connected together, acts as a resonator, similar to 
a tuning fork.[58] Electric charge, induced in the antenna by the radio waves, flows rapidly back and 
forth between the plates of the capacitor through the coil. The circuit has a high impedance at the 
desired radio signal's frequency, but a low impedance at all other frequencies.[59] Hence, signals at 
undesired frequencies pass through the tuned circuit to ground, while the desired frequency instead 
passes through the detector (diode) and stimulates the earpiece and is heard. The frequency of the 
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station "received" is the resonant frequency f of the tuned circuit, determined by the capacitance C of 
the capacitor and the inductance L of the coil:[60]

 

In inexpensive sets, the inductor coil had a sliding spring contact that pressed against the windings that 
could slide along the coil, thereby introducing a larger or smaller number of turns of the coil into the 
circuit, thus varying the inductance, "tuning" the circuit to the frequencies of different radio stations.[1]
Alternatively, a variable capacitor is used to tune the circuit.[61] Some modern crystal sets use a ferrite 
core tuning coil, in which a ferrite magnetic core is moved into and out of the coil, thereby varying the 
inductance by changing the magnetic permeability.[62]

The antenna is an integral part of the tuned circuit and its reactance contributes to determining the 
circuit's resonant frequency. Antennas usually act as a capacitance, as antennas shorter than a quarter-
wavelength have capacitive reactance.[50] Many early crystal sets did not have a tuning capacitor,[63] 
and relied instead on the capacitance inherent in the wire antenna (in addition to significant parasitic 
capacitance in the coil[64]) to form the tuned circuit with the coil.

The earliest crystal receivers did not have a tuned circuit at all, and just consisted of a crystal detector 
connected between the antenna and ground, with an earphone across it.[1]  [63]   Since this circuit lacked 
any frequency-selective elements besides the broad resonance of the antenna, it had little ability to 
reject unwanted stations, so all stations within a wide band of frequencies were heard in the 
earphone[46] (in practice the most powerful usually drowns out the others). It was used in the earliest 
days of radio, when only one or two stations were within a crystal set's limited range.

Impedance matching

 
"Two slider" circuit.[46] The two sliding contacts on the coil allowed the impedance of the radio to be 
adjusted to match the antenna as the radio was tuned, resulting in stronger reception

An important principle used in crystal radio design to transfer maximum power to the earphone is 
impedance matching.[46]  [65]  [66]   The maximum power is transferred from one part of a circuit to 
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another when the impedance of one circuit is the complex conjugate of that of the other; this implies 
that the two circuits should have equal resistance.[1]  [67]  [68]   However, in crystal sets, the impedance of
the antenna-ground system (around 10-200 ohms  [50]  ) is usually lower than the impedance of the 
receiver's tuned circuit (thousands of ohms at resonance),[69] and also varies depending on the quality 
of the ground attachment, length of the antenna, and the frequency to which the receiver is tuned.[40]

Therefore, in better receiver circuits, to match the antenna impedance to the receiver's impedance, the 
antenna was connected across only a portion of the tuning coil's turns.[60]  [63]   This made the coil act as
an impedance matching transformer (in an autotransformer connection) in addition to its tuning 
function. The aerial's low resistance was increased (transformed) by a factor equal to the square of the 
turns ratio (the number of turns the antenna was connected across, to the total number of turns of the 
coil), to match the resistance across the tuned circuit.[68] In the "two-slider" circuit, popular during the 
wireless era, both the antenna and the detector circuit were attached to the coil with sliding contacts, 
allowing (interactive)[70] adjustment of both the resonant frequency and the turns ratio.[71]  [72]  [73]   
Alternatively a multiposition switch was used to select taps on the coil. These controls were adjusted 
until the station sounded loudest in the earphone.

Problem of selectivity

 
Direct-coupled circuit with impedance matching[46]

One of the drawbacks of crystal sets is that they are vulnerable to interference from stations near in 
frequency to the desired station; that is to say, they have low selectivity.[2]  [4]  [40]   Often two or more 
stations are heard simultaneously. This is because the simple tuned circuit doesn't reject nearby signals 
well; it allows a wide band of frequencies to pass through, that is, it has a large bandwidth (low Q 
factor) compared to modern receivers.[4]

The crystal detector connected across it worsened the problem, because its relatively low resistance 
"loaded" the tuned circuit, thus damping the oscillations, and reducing its Q.[40]  [74]   In many circuits, 
the selectivity was improved by connecting the detector and earphone circuit to a tap across only a 
fraction of the coil's turns.[46] This reduced the impedance loading of the tuned circuit, as well as 
improving the impedance match with the detector.[46]
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Inductively coupled receivers

 
Inductively-coupled circuit with impedance matching. This type was used in most quality crystal 
receivers

 
Amateur-built crystal receiver with "loose coupler" antenna transformer, Belfast, around 1914

In more sophisticated crystal receivers, the tuning coil was replaced with an adjustable air core antenna 
coupling transformer  [1]  [46]   which improved the selectivity by a technique called loose coupling.[63]
[73]  [75]   This consisted of two magnetically coupled coils of wire, one (the primary) attached to the 
antenna and ground and the other (the secondary) attached to the rest of the circuit. The current from 
the antenna created an alternating magnetic field in the primary coil, which induced a voltage in the 
secondary coil which was then rectified and powered the earphone. Each of the coils functioned as a 
tuned circuit that was tuned to the frequency of the station: the primary coil resonated with the 
capacitance of the antenna (or sometimes another capacitor), and the secondary coil resonated with the 
tuning capacitor. The two circuits interacted to form a resonant transformer.

Reducing the coupling between the coils, by physically separating them so less of the magnetic field of 
one intersects the other (reducing the mutual inductance), narrows the bandwidth, resulting in much 
sharper, more selective tuning than that produced by a single tuned circuit.[63]  [76]   However this 
involved a tradeoff; the looser coupling also reduced the amount of signal getting through the 
transformer. The transformer was made with adjustable coupling, to allow the listener to experiment 
with various settings to get the best reception.

One design common in early days, called a "loose coupler", consisted of a smaller coil inside a larger 
coil.[46]  [77]   The smaller coil was mounted on a rack so it could be slid linearly in or out of the larger 
coil. If interference was encountered, the smaller coil would be slid further out of the larger, loosening 
the coupling and narrowing the bandwidth, to better reject the interfering signal.
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The antenna coupling transformer also functioned as an impedance matching transformer, to match the 
antenna impedance to the rest of the circuit. One or both of the coils usually had several taps which 
could be selected with a switch, to adjust the turns ratio.

Coupling transformers were difficult to adjust, because the three adjustments, the tuning of the primary 
circuit, the tuning of the secondary circuit, and the coupling of the coils, were all interactive, and 
changing one affected the others.[78]

Crystal detector

Main article: Cat's whisker detector

 
Galena cat's whisker detector

 
Germanium diode used in modern crystal radios (about 3 mm long)

 
How the crystal detector works.[79]  [80]   (A) The amplitude modulated radio signal from the tuned 
circuit. The rapid oscillations are the radio frequency carrier wave. The audio signal (the sound) is 
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contained in the slow variations (modulation) of the size of the waves. This signal cannot be converted 
to sound by the earphone, because the audio excursions are the same on both sides of the axis, 
averaging out to zero, which would result in no net motion of the earphone's diaphragm. (B) The crystal
conducts current better in one direction than the other, producing a signal whose amplitude does not 
average zero but varies with the audio signal. (C) A bypass capacitor is used to remove the radio 
frequency carrier pulses, leaving the audio signal

In early sets, the detector was a cat's whisker detector, a fine metal wire on an adjustable arm that 
touched the surface of a crystal of a semiconducting mineral.[1]  [6]  [81]   This formed a crude unstable 
semiconductor diode (Schottky diode), which allowed current to flow better in one direction than in the
opposite direction.[82] Modern crystal sets use modern semiconductor diodes.[74] The detector 
rectified the alternating current radio signal to a pulsing direct current, the peaks of which traced out 
the audio signal, so it could be converted to sound by the earphone, which was connected in series (or 
sometimes in parallel) with the detector.[23]  [80]  

The rectified current from the detector still had radio frequency pulses from the carrier in it, which did 
not pass well through the high inductance of the earphones. A small capacitor, called a blocking or 
bypass capacitor, was often placed across the earphone terminals to bypass these pulses around the 
earphone and then to ground,[83] although the earphone cord usually had enough capacitance that this 
component could be omitted.[41]  [63]  

In a cat's whisker detector only certain sites on the crystal surface functioned as rectifying junctions, 
and the device was very sensitive to the pressure of the crystal-wire contact, which could be disrupted 
by the slightest vibration.[6]  [84]   Therefore, a usable contact point had to be found by trial and error 
before each use. The operator dragged the wire across the crystal surface until a radio station or "static"
sounds were heard in the earphones.[85] An alternative adjustment method was to use a battery-
powered buzzer attached to the ground wire to provide a test signal.[85] The spark at the buzzer's 
electrical contacts served as a weak radio transmitter, so when the detector began working, the buzz 
could be heard in the earphones, and the buzzer was then turned off.

Galena (lead sulfide) was probably the most common crystal used in cat's whisker detectors,[73]  [84]   
but various other types of crystals were also used, the most common being iron pyrite (fool's gold, 

FeS2), silicon, molybdenite (MoS2), silicon carbide (carborundum, SiC), and a zincite-bornite (ZnO-

Cu5FeS4) crystal-to-crystal junction trade-named Perikon.[41]  [86]   Crystal radios have also been made 

with rectifying junctions improvised from a variety of common objects, such as blue steel razor blades 
and lead pencils,[41]  [87]   rusty needles,[88] and pennies[41] In these, a semiconducting layer of oxide 
or sulfide on the metal surface is usually responsible for the rectifying action.[41]

In modern sets a semiconductor diode is used for the detector, which is much more reliable than a cat's 
whisker detector and requires no adjustments.[41]  [74]  [89]   Germanium diodes (or sometimes Schottky 

49

https://en.wikipedia.org/wiki/Schottky_diode
https://en.wikipedia.org/wiki/Germanium_diode
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-KuhnDiode-89
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Wenzel-74
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Semiconductor_diode
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-88
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-87
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Pencil
https://en.wikipedia.org/wiki/Razor_blade_steel
https://en.wikipedia.org/wiki/PN_junction
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-86
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Bornite
https://en.wikipedia.org/wiki/Zincite
https://en.wikipedia.org/wiki/Silicon_carbide
https://en.wikipedia.org/wiki/Molybdenite
https://en.wikipedia.org/wiki/Silicon
https://en.wikipedia.org/wiki/Iron_pyrite
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Hausmann2-84
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Collins-73
https://en.wikipedia.org/wiki/Galena
https://en.wikipedia.org/wiki/Radio_transmitter
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lescarboura2-85
https://en.wikipedia.org/wiki/Buzzer
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lescarboura2-85
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Hausmann2-84
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Riordan-6
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Principles-63
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Lee-41
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-83
https://en.wikipedia.org/wiki/Bypass_capacitor
https://en.wikipedia.org/wiki/Capacitor
https://en.wikipedia.org/wiki/Inductance
https://en.wikipedia.org/wiki/Radio_frequency
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Campbell-80
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Williams-23
https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Rectifier
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Wenzel-74
https://en.wikipedia.org/wiki/Semiconductor_diode
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-82
https://en.wikipedia.org/wiki/Schottky_diode
https://en.wikipedia.org/wiki/Semiconductor_diode
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-81
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Riordan-6
https://en.wikipedia.org/wiki/Crystal_radio#cite_note-Carr-1
https://en.wikipedia.org/wiki/Mineral
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Modulation


diodes) are used instead of silicon diodes, because their lower forward voltage drop (roughly 0.3V 
compared to 0.6V[90]) makes them more sensitive.[74]  [91]  

All semiconductor detectors function rather inefficiently in crystal receivers, because the low voltage 
signal level is too low to result in much difference between forward better conduction and reverse 
weaker conduction. To improve the sensitivity of some of the early crystal detectors, such as silicon 
carbide, a small forward bias voltage was applied across the detector by a battery and potentiometer.
[92]  [93]   Bias can move the diode's operating point higher on the detection curve to produce more 
signal voltage at the expense of less signal current (higher impedance). There is a limit to the benefit 
that this produces, depending on the other impedances of the radio. This improved sensitivity by 
moving the DC operating point to a more desirable voltage-current operating point (impedance) on the 
junction's I-V curve.

Earphones

 
Circuit with detector bias battery to improve sensitivity and buzzer to adjust cat's whisker

 
Modern crystal radio with piezoelectric earphone

The requirements for earphones used in crystal sets are different from earphones used with modern 
audio equipment. They have to be efficient at converting the electrical signal energy to sound waves, 
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while most modern earphones are designed for high fidelity reproduction of the sound.[94] In early 
homebuilt sets, the earphones were the most costly component.[95]

The early earphones used with wireless-era crystal sets had moving iron drivers that worked in a 
similar way to the horn loudspeakers of the period; modern loudspeakers use a moving-coil principle. 
Each earpiece contained a magnet wound with coils of wire to form an electromagnet, with poles close 
to a steel diaphragm. When the audio signal from the radio was passed through the electromagnet's 
windings, it created a varying magnetic field that augmented or diminished that due to the permanent 
magnet. This varied the force of attraction on the diaphragm, causing it to vibrate. The vibrations of the
diaphragm pushed and pulled on the air in front of it, creating sound waves. Standard headphones used 
in telephone work had a low impedance, often 75 Ω, and required more current than a crystal radio 
could supply, so the type used with radios was wound with more turns of finer wire and had an 
impedance of 2000-8000 Ω.[96]  [97]  [98]  

Modern crystal sets use piezoelectric crystal earpieces, which are much more sensitive and also smaller.
[94] They consist of a piezoelectric crystal with electrodes attached to each side, glued to a light 
diaphragm. When the audio signal from the radio set is applied to the electrodes, it causes the crystal to 
vibrate, vibrating the diaphragm. Crystal earphones are designed as ear buds that plug directly into the 
ear canal of the wearer, coupling the sound more efficiently to the eardrum. Their resistance is much 
higher (typically megohms) so they do not greatly "load" the tuned circuit, allowing increased 
selectivity of the receiver.

However the earphone's higher resistance, in parallel with its capacitance of around 9 pF, creates a low 
pass filter which removes the higher audio frequencies, distorting the sound.[99] So sometimes a 
bypass capacitor is not needed (although in practice a small one of around 0.68 to 1 nF is often used to 
help improve quality), and instead a 10-100 kΩ resistor must be added across the earphone's input.
[100]

Although the low power produced by crystal radios is typically insufficient to drive a loudspeaker, 
some homemade 1960s sets have used one, with an audio transformer to match the low impedance of 
the speaker to the circuit.[101] Similarly, modern low-impedance (8 Ω) earphones cannot be used 
unmodified in crystal sets because the receiver does not produce enough current to drive them. They 
are sometimes used by adding an audio transformer to match their impedance with the higher 
impedance of the circuit.

Use as a power source
A crystal radio tuned to a strong local transmitter can be used as a power source for a second amplified 
receiver of a distant station that cannot be heard without amplification.[102]:122–123

There is a long history of unsuccessful attempts and unverified claims to recover the power in the 
carrier of the received signal itself. Traditional crystal sets use half-wave rectifiers. As AM signals have
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a modulation factor of only 30% by voltage at peaks[citation needed], no more than 9% of received 

signal power ( ) is actual audio information, and 91% is just rectified DC voltage. Given 
that the audio signal is unlikely to be at peak all the time, the ratio of energy is, in practice, even 
greater. Considerable effort was made to convert this DC voltage into sound energy. Some earlier 
attempts include a one-transistor  [103]   amplifier in 1966. Sometimes efforts to recover this power are 
confused with other efforts to produce a more efficient detection.[104] This history continues now with 
designs as elaborate as "inverted two-wave switching power unit".[102]:129

Gallery
During the 
wireless
telegraphy era
before 1920,
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receivers were
"state of the art", and
sophisticated models
were produced. After 1920
crystal sets became the cheap alternative to 
vacuum tube radios, used in emergencies and by youth and the
poor.
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Forget Comcast. Here’s The DIY Approach to Internet Access.

Dan Gillmor

The first rule of a conversation: listen. Bio and disclosures: http://dangillmor.com/about

Spanish engineer Ramon Roca got tired of waiting for telecom companies to wire his town   —so

 

he did it himself.

You can see the snow-capped Pyrenees mountains from Gurb, about 75 kilometers north of

Barcelona. It’s a quiet farming community of 2,500, and in most ways there’s nothing special to set it

apart from many such towns across the Catalonia region of Spain.

So why do people like me eagerly journey to Gurb? Because it’s the birthplace of Guifi.net, one of the

world’s most important experiments in telecommunications. Guifi is a community network that has

long since transcended its local roots. From a single node more than a decade ago, it has become a vast

mesh-and-more system linking tens of thousands of people in hundreds of communities to each other

and the global Internet. In the U.S. most of us go online via Comcast, AT&T, Time Warner Cable 
orother telecom giants to run Facebook, shop, watch videos and check our email. In Gurb and other

communities, Guifi is the on-ramp to the fabled information superhighway.

For people who want to see an Internet at least partly liberated from the grip of rapacious, government-

connected telecommunications giants, Guifi is one of the most hopeful developments to date. Its core

values, ownership, and operations are testament to the idea that you and I, and our communities, can 

and should—control

   

how we communicate. For the tens of thousands of people using it, some at no

charge, Guifi operates as well as Time Warner Cable does for New Yorkers (and maybe better).Guifi 
exists because a technically savvy local man, Ramon Roca, got tired of waiting for Telefonica,

the Spanish telecom giant, to provide Internet access to the people of his community. He had a personal

need for access. But he had a powerful second motive as well: “to help my neighbors.”

Guifi started with a single wifi node in 2004. Today there are more than 30,000 working nodes,

including some fiber connections, with thousands more in the planning stages.
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The project is a testament to tireless efforts   —in

  governance, not just in adding hardware and software  

—by

  Roca and his colleagues. They’ve been unwavering in their commitment to open access,

community control, network neutrality, and sustainability.

“What they’ve built is extraordinary,” says Sascha Meinrath, an open Internet activist, professor of

telecommunications at Penn State University, and director of the telecom-focused think tank X-LAB.

In the U.S., he told me recently, we’ve collectively decided that it’s impossible to create a community

owned, operated and led service of any serious scale—that

   

most of us need a corporate behemoth like

Comcast or Verizon for our connections. Guifi, he said, proves that it can be done, at some scale, in a

very different way.

At the heart of Guifi is the “Compact for a Free, Open and Neutral Network,” which starts with these

principles for people who want to join the network:

You have the freedom to use the network for any purpose as long as you don’t harm the

operation of the network itself, the rights of other users, or the principles of neutrality that

allow contents and services to flow without deliberate interference.

You have the right to understand the network and its components, and to share knowledge

of its mechanisms and principles.

You have the right to offer services and content to the network on your own terms.

You have the right to join the network, and the obligation to extend this set of rights to

anyone according to these same terms.

Those terms, put into practice, have been astoundingly robust. They’ve been the basis for a community

of varying constituencies, ranging from everyday people who just want communications to several

dozen small Internet service providers (ISPs) that have set up shop on Guifi to provide installation,

guidance and customer service for end users. It’s all a far cry from the early days, when Roca was

peeved that he couldn’t connect to the Net.
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Roca was then, and remains, an engineer who works for Oracle. (During the week he often commutes

to an office in Barcelona.) On a trip to California 12 years ago, he bought some Linksys WiFi routers at

Fry’s Electronics. The routers were hackable. That is, one could rewrite the internal programming to

make the routers do things the company didn’t expect customers to do. In this case, the routers could be

turned into nodes in an extensible mesh-like system where each could receive data and supply it to

routers owned by other people who wanted to join the network.The first node went live in the early 
summer of 2004, when Roca turned on a router with a directional

antenna he’d installed at the top of a tall building near the local government headquarters. That office

was also the only place in town with Internet access, a DSL line Telefonica had run to municipal

governments throughout the region. The antenna was aimed, line of sight, toward Roca’s home about

six kilometers away.

Soon, neighbors started asking for connections, and neighbors of neighbors, and so on. Beyond the cost

of the router, access was free. Some nodes were turned into “supernodes”—banks

   

of routers in certain

locations, or dedicated gear that accomplishes the same thing—that

   

could handle much more traffic in

more robust ways. The network connected to high-capacity fiber optic lines, to handle the growing

demand, and later connected to a major “peering” connection to the global Internet backbone that

provides massive bandwidth. (Peering is a voluntary exchange of traffic from one network to another.)

Guifi grew, and grew, and grew.

As it expanded, Roca realized that connecting more and more nodes, hardly trivial in its own right,

wasn’t enough. Making it sustainable while preserving the core principles was going to be at least as

challenging.

Again, he was in the right place, at the right time. Barcelona and Catalonia are, in many ways, at the

forefront of community-driven activism and collective action. The most visible is the movement to gain

Catalonian independence from Spain, but the city and region are home to some of the world’s most
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advanced bottom-up, collaborative-economy projects. It has become almost a laboratory, and test bed,

for rejecting the excesses of Big Capitalism in favor of something much more peer-to-peer.

Guifi’s infrastructure is held in common by its users, and operated as a commons. Working with

volunteers who’d assumed key administrative roles, Roca concluded that the network needed a parent

organization. They created a not-for-profit entity, the Guifi.net Foundation, under which a sound

governance structure could be created and maintained. The foundation employs a small team (Roca

remains an unpaid volunteer and board member). It handles overall governance and runs the overall

network operations.

Funding has come from various sources including several levels of government. The European Union

has provided grants via international organizations that support innovation aligned with EU “Digital

Agenda” objectives, of which broadband is one. The grants have not been for infrastructure; they’ve

been part of EU research projects, and Guifi has used its participation to help bootstrap its own broader

mission.

That funding—over

   

a million Euros to date—is

    a drop in the bucket next to the lavish subsidies and

favors that state-approved monopolies like Telefonica have enjoyed for decades. But it’s been vital to

Guifi’s emergence.

So has one of the network’s most important structural elements: The Guifi Foundation isn’t the paid

provider of most Internet service to end-user (home and business) customers. That role falls to more

than 20 for-profit internet service providers that operate on the overall platform. The ISPs share

infrastructure costs according to how much demand they put on the overall system. They pay fees tothe
foundation for its services   —a

  key source of funding for the overall project. Then they offer various

kinds of services to end users, such as installing connections   —lately

 

they’ve been install fiber-optic
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access in some communities   —managing

 

traffic flows, offering email, handling customer and technical

support, and so on. The prices these ISPs charge are, to this American who’s accustomed to broadband-

cartel greed, staggeringly inexpensive: 18 to 35 Euros (currently about $20–$37) a month for gigabit

fiber, and much less for slower WiFi. Community ownership and ISP competition does wonders for

affordability.

Contrast this with the U.S. broadband system, where competitive dial-up phone access   —phone

 

companies were obliged to let all ISPs use the lines as the early commercial Internet flourished in the

1990s   —gave

 

way to a cartel of DSL and cable providers. Except in a few places where there’s actual

competition, we pay way more for much less.

It became clear early on in Guifi’s existence that just being open and available wasn’t nearly enough.

“We realized we had to make a community able to embrace these users   —farmers,

 

not technical

people,” Roca says. Among other things, this meant teaching local people how to become installers, to

offer professional-grade services.

Some municipal governments in the region, meanwhile, offered some financial support to create and

build out local networks. In other places, volunteers pooled money and talent in an early form of

crowdfunding.

In many communities, people were taking what Roca calls a “wait and see if it works” stance. So Guifi

itself set up what it called “apadrinaments”   —Catalan

 

for “sponsorships”—by

    working with suppliers
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who’d build local systems once it was clear that people would pay for installation and ongoing access.

“It was about announcing a plan, describing the cost, and asking for contributions,” Roca says. The

payments weren’t going to Guifi, but to the suppliers of gear and ISP network services. All of these

initiatives laid the groundwork not just for building out the overall network, but also creating the array

of ISPs.

As the network grew, the Guifi.net Foundation oversaw the volunteer and commercial providers. It

handled network traffic to and among the providers; connected to the major data “interchange”

providing vast amounts of bandwidth between southern Spain and the rest of the world; planned

deployment of fiber; and, crucially, developed systems to ensure that the ISPs were paying their fair

share of the overall data and network-management costs.Roca, who seems genuinely modest about his 
achievements, can’t begin to count the hours he’s devoted

to the project over the years   —a

  commitment that has not eased. On the day I visited him in Gurb, he’d

arrived home long after midnight from a negotiating session with one of the ISPs that, he said, needed

encouragement to pull its financial weight. The encounter, a fairly routine event, highlighted an

ongoing issue for Guifi. Roca’s authority inside Guifi is based on his well-established credibility. But

he sees his essential role now as working to create sustainable governance and payment structures that

will function even when he’s no longer in charge. This is also his answer to a question that I’m not

alone in asking: What’s the succession plan in an organization that has depended so much on one

person’s initiative, vision, and drive?

One way forward is to be even more professional, says Roger Baig Viñas, an early volunteer who

became a paid staff member. As a contributor to the free software movement, Baig was drawn to the

Guifi project by Roca’s community-driven vision, and his clarity of how to get from concept to reality.

As he notes, the most you can do for a volunteer is to say thank you. As the network and its complexity

grow, rewards need to take other forms, too, including financial. He and Roca are among the co-authors

of an upcoming communications journal paper describing how Guifi has handled its governance and

financing so far, and some of the tweaks (and more) it needs going forward. The document is a clear-

headed look back, and forward.
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One of the most crucial adjustments will be in Guifi’s transition from WiFi to fiber, which is in its

relatively early days (the great majority of network nodes are still wireless). WiFi routers are cheap on

a per-household basis, so deploying the WiFi mesh has required modest capital costs but significant

operating costs. Deploying fiber to a home or business is expensive, especially in rural areas, 
requiringmuch higher up-front investments. This will make the Guifi business more complicated, or at 
least a lot

different than the current one.

Can Guifi survive, much less thrive, in a world increasingly dominated by highly centralized

technology, networks, and services? Compared with Big Telecom ISPs, it’s still tiny. Governments,

often in league with the telecom industry, can thwart innovative projects of this kind if they change

laws, or abuse existing ones. Guifi has to worry about incumbents, but despite threatening

communications there haven’t been any direct attempts to shut it down using the legal system, Roca

says.

More important—at

    least for people who believe in open technology and communications   —is

 

whether it can become a counterweight to the Big Telecom dominance we’ve taken for granted in

America and most of the world. Moreover, how can such a thing compete in an increasingly mobile

world where telecoms, frequently in collaboration with Facebook, are almost literally deciding what the

Internet will be?

At the very least, Guifi shows what smart and committed communities can do with open technology.

(Some router manufacturers are locking down their gear, in one of the more alarming recent

developments, but some remain open for modification.) Guifi has filled a need with a system that,

seemingly, could be replicated in rural areas in many nations, including the U.S., where telecom

companies have left much of the countryside begging for genuine broadband. It has shown that mesh-

like systems (Guifi technically isn’t a mesh network, by typically used definitions, but it has many of

the aspects of such systems) can work, and work well.

I’m hugely impressed—that
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should be obvious   —by

  what Roca, Baig and their compatriots have

achieved. They’ll never have the capital to turn Guifi into a massive, Comcast-scale enterprise; then

again, they haven’t shown any desire to do so. But they’ve definitely demonstrated that communities

can build relatively “large-scale, locally-owned, broadband infrastructure that provides faster speeds

for lower prices in more locations than telco incumbents,” as Meinrath, the open-networks advocate,

puts it.

At some point, perhaps soon, Guifi will reach its own logical best size, an evolving combination of

wireless and fiber, expanding in nodes and, as wireless technology improves, increasing bandwidth at

all levels. If Roca and his team can pull off their vital project to create a sustainable governance and

financial structure—a

    network that continues to live up to the Internet’s decentralized ideals and which

can’t be co-opted by corporatism—they’ll

   

be creating a model for others. That, in the end, could be the

most important thing they do.

If they can pull off this transition, and if other people learn the right lessons, we could see more and

more Guifi-like networks in more and more places. Then Roca’s legacy will extend far beyond the

exemplary things he’s done for his extended community. It will also be his leadership, the kind that

spreads.
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MESH NETWORK PROJECTS YOU CAN SUPPORT OR JOIN:

• http://p2p-internet.weebly.com  

• http://www.saturnanet.net  

• http://www.peoplesopen.net

• http://www.maidsafe.net

• http://taylordavidson.com/2014/peer-to-peer

• http://ieeexplore.ieee.org/lpdocs/epic03/wrapper.htm?arnumber=4215749

• http://project-byzantium.org/faqs/

• http://xarratips.blogspot.com/2014/03/peer-to-peer-mesh-cellular-network-topic.html

• Talk:The Foundation for P2P Alternatives  (← links)

• Wireless Mesh Networks  (← links)
• WiFi P2P  (← links)
• Network  (← links)
• Hive Networks  (← links)
• Hive Devices  (← links)
• Open Mesh  (← links)
• Network Topology  (← links)
• Meshlinux  (← links)
• OLSR  (← links)
• Open Mesh Networks  (← links)
• Optimized Link State Protocol  (← links)
• Meshworks  (← links)
• User:Guaka/mockup  (← links)
• P2P Foundation Wiki Navigation  (← links)
• Accueil  (← links)
• Emergence of Benefit-Driven Production  (← links)
• Talk:Janos Abel  (← links)
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