
Bell and The Telephone
Iron Disc Receiver (Bell) and Carbon Button Transmitter (Edison)

Private Company (Bell) to Public-Regulated Monopoly (AT&T)

Amateur (Bell) versus Expert (Gray)
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“… represent any sound the human 

mouth could utter,” – AG Bell
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Inaugural Work published 1867 
First used for the instruction of 
the deaf in England 1869 –
Acknowledged by the 
Philosophical Society – 1869 
Introduced into America by the 
Boston School for the deaf 1871 
Used in the Mission field –
China 1872.    Adopted by the 
Boston University 1874
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Alexander Graham Bell 
(1847 – 1922)

Scotland to Canada

Teaches deaf in Boston

Professor at Boston University
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Class Picture – BOSTON 1871

Alexander Graham Bell      
Teacher of the teachers
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Stearns Duplex Idea-1872
TWO MESSAGES ON ONE WIRE

sounders

keys

Hubbard felt that Western Union was 
a monopoly that mostly served the 
wealthy.  He lobbied Congress to take 
over, arguing that the public would be 
better served if run by Postal Service 



MULTIPLEXING
Bell’s idea in early 1874 for 
sending multiple messages on 
a single telegraph line.

Demo of Concept using Guitar
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Bell rents a workbench 
Bell’s 1st R&D Lab



Bell to Thom Watson
“Watson, if I can get a 
mechanism which will make a 
current of electricity vary in 
intensity, as the air varies in 
density when a sound is passing 
through it, I can telegraph any 
sound, even the sound of 
speech.”
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Bell visits Henry in March 1875 
Henry tells Bell                                   
“Get it” (that is, electrical knowledge)

Bell tells his parents                                         
“I cannot tell you how much these 
two words have encouraged me.”

Bell to Thom Watson
“Watson, if I can get a 
mechanism which will make a 
current of electricity vary in 
intensity, as the air varies in 
density when a sound is passing 
through it, I can telegraph any 
sound, even the sound of 
speech.”
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Invents a sounder – coil wrapped 
around iron loop with a freely 

vibrating iron reed – loud when 
pulsed at frequency of the reed

Bell’s Iron Loop Device
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Very similar to a 
TRANSFORMER

Invents a sounder – coil wrapped 
around iron loop with a freely 

vibrating iron reed – loud when 
pulsed at frequency of the reed

Bell’s Iron Loop Device
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Add a battery, and the iron loop 
device is reversible – works as both 
tuned transmitter and tuned receiver

Very similar to a 
TRANSFORMER
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When many loop devices are wired 
in series, all reeds of the same 

frequency can send and receive to 
each other – for example, when  
musical reed A is plucked, only 

reeds A’ and A’’ will sound – other 
B and C reeds are silent

Add a battery, and the iron loop 
device is reversible – works as both 
tuned transmitter and tuned receiver
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Demonstration of 
Multiplexing                  

Bell’s Harmonic Telegraph 
device to send multiple 
messages on one line.

• Transmission Demo

• Reception Demo

When many loop devices are wired 
in series, all reeds of the same 

frequency can send and receive to 
each other – for example, when  
musical reed A is plucked, only 

reeds A’ and A’’ will sound – other 
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Demonstration of 
Multiplexing                  

Bell’s Harmonic Telegraph 
device to send multiple 
messages on one line.

• Transmission Demo

• Reception Demo

Bell extends idea to edge-clamped 
iron disk instead of vibrating iron 
reeds – voice is sent and received



Patent No. 174,465
Hubbard beats Gray – Feb 14,  1876

Working model – March 10, 1876

Most profitable patent in history

27

Bell extends idea to edge-clamped 
iron disk instead of vibrating iron 
reeds – voice is sent and received

5 Exeter Place – 2nd R&D Lab
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Gray’s Caveat

Patent No. 174,465
Hubbard beats Gray – Feb 14,  1876

Working model – March 10, 1876

Most profitable patent in history

5 Exeter Place – 2nd R&D Lab
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Gray’s CaveatBell’s Notebook



Amateur Expert
30
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Philadelphia Centennial Fair - 1876
Amateur
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Bell’s Centennial Telephone - 1876
Amateur
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Bell’s Centennial Telephone - 1876



Salem to Boston – 16 miles
34
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Salem to Boston – 16 miles
PRIVATE COMPANY



Entrepreneur    Inventor       Investor       Manager

36PRIVATE COMPANY



37PRIVATE COMPANY
Western Union 

William Orton



Bell Telephone 
Theodore Vail

Western Union 
William Orton
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Bell Telephone acquires all telephonic 
patents of Elisha Gray and T. A. Edison

Bell Telephone 
Theodore Vail
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Bell Telephone 
Theodore Vail

Telephone System using Bell’s 
Receivers and Edison’s Transmitters

Electromagnetic 
Receiver
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Bell Telephone 
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Telephone System using Bell’s 
Receivers and Edison’s Transmitters

Electromagnetic 
Receiver

Variable Resistance  
Transmitter



SERIES CIRCUIT – DEMO 
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SERIES CIRCUIT – DEMO 

Electromagnetic 
Receiver

Variable Resistance  
Transmitter

Telephone System using Bell’s 
Receivers and Edison’s Transmitters

Dynamo, wires, and load 
in SERIES

Bulbs are connected in 
PARALLEL

Compare with 
Edison’s central 
station system



Theodore Vail       
FIRST TERM

1878 – Wins Patent Cases

1881 – Buys Western Electric

1885 – Forms AT&T

1887 – Resigns
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Telephone Call between                  
Chicago and New York
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Telephone Call between                  
Chicago and New York



• Patent runs out in 1893 

• Over 600 new telephone 
companies are formed

• Many cities have more than 
one telephone company

• AT&T long distance service 
limited to certain companies
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Theodore Vail      
SECOND TERM

1907 – JP Morgan takes over
AT&T and hires Vail

1910 – Vail runs Western Union

1913 – AT&T agreement 
ICC regulated monopoly 
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J. Pierpont Morgan
Scientific:        

AT&T investor

Social:                           
Universal service 

Symbolic:          
America’s banker

Theodore Vail      
SECOND TERM

1907 – JP Morgan takes over
AT&T and hires Vail

1910 – Vail runs Western Union

1913 – AT&T agreement 
ICC regulated monopoly 
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J. Pierpont Morgan

Theodore Vail: “I’ll capture that 
young postal boy later”
Uncle Sam: (Looking at Constitution) 
“Hm-m - I don’t know about that”

Scientific:        
AT&T investor

Social:                           
Universal service 

Symbolic:          
America’s banker
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Century Series Stamps – 1910’s

Vacuum tube repeaters used to 
boost signal strength



Bell in New York City
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Watson in San FranciscoBell in New York City
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Charles Sheeler – Self Portrait Watson in San Francisco



Scientific:                                          
sound to undulating current
undulating current to sound

Social:                                                   
private company 
public-regulated monopoly

Symbolic:                                               
conversations at a distance

The Telephone
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Charles Sheeler – Self Portrait


