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Crystal Radios
A D.I.Y. favorite for more than 100 years

Å A passive radio receiver.

Å No Power Supply

Å No Batteries

Å All the energy that gets to your 
eardrum came from the transmitter!

Tuned Circuit
Selects

the desired station

Detector
Solid-State Rectifier

Converts radio-frequency 

signals to audio.

Earphones
.



Editorial Comment

ÅOver the years millions of crystal radio have been built.

ÅThe vast majority were simply dreadful performers.

ÅHowever, itôs not that difficult to build a good one.
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Patent 7777
Application filed 12 April 1900

From The Wonders of Wireless Telegraphy

J. A. Fleming, London, 1913

Both the TX and RX are double 

tuned.  The capacity of the antenna 

and the loading inductance, T, form 

the so called ñopen circuit,ò while 

the spark gap in the TX and the 

responder (detector) in the receiver 

are in the ñclosed circuits.ò

Responder

Telephone
Sir Oliver Lodge -1898



The Antennas-Ground System

ÅInverted L

Å20 Ft high x 40 Ft long = A good start

ÅHam ñDipoleò

ÅResponse falls off drastically below the half-wave frequency.

ÅShort the feedline.

ÅUse as a T-antenna against ground.

ÅImprovised
ÅWire wherever you cap put it.

ÅRain gutter

ÅBed springs

ÅEtc.

Less than ¼ Wavelength



Grounds

ÅGround rod may or many not be the best ground.

ÅWater pipes

ÅElectrical safety ground



Audio Transducers

ÅTraditional 2000-ohm ñphonesò
ÅMore expensive ones wound to higher resistance 4-5 K, a plus.

ÅCrystal Earpiece ï(Put a 50 -100K resistor in parallel)

ÅLow-impedance / High Sensitivity

ÅñSound-Poweredò phones

ÅModern Earbuds (Rare-earth magnets)

ÅRequires audio matching transformer $$$

ñCrystalò earpiece

About $9 on Amazon Navy ñDeck Talkerò

Sound-Powered Telephone

Inside a traditional headset



Headphones

Double-Pole Telephone

ñHead Telephonesò

Western Electric 509W

About 1000 feet 

#40 wire/



Testing the óPhones

ÅPut the headset on.

ÅHold on to one terminal.

ÅTouch the other terminal to ground.

ÅYou should hear a click.



What About the Crystal?

Sir Jagadish Chandra Bose,

professor of physical sciences, 

Presidency College, Calcutta, India

Ca. 1899

The Italian Navy Coherer

ñSelf-restoring Cohererò

ñImperfect Contact Detectorò
Used by Marconi for early Trans-Atlantic Work 1901-1902

Carbon

Mercury

Iron



Fessenden Electrolytic Detector

Reginald Aubrey Fessenden

1866 ï1932

First Transatlantic Two-way Radio telegraph - 1906



Greenleaf Whittier Pickard
1877-1956

(John Greenleaf Whittierôs grand nephew)

Silicon Detector patent  files 30 Aug 1906

Sorted through thousands of minerals.

Carborundum Detector ï1909

Catswiskerï1911

Wireless Specialty Apparatus Co, - 1907



Choosing a Detector

ÅGermanium
ÅDiodes

ÅTransistor junctions

ÅMineral
ÅGalena is most sensitive

Part numbers donôt mean much!

Dump all of them out of your 

junk box and try them in a 

radio.

Germanium - Good Silicon ïNo Good

DMM indicates forward drop in millivolts.


