


Basic Architecture of a Telegraph link



The birth of the telecommunication Network
Ezra Cornell installed the 
lines for the Baltimore-
Washington telegraph 
demonstration, and 
became enamored by the 
telegraph and its potential. 
He (and others) started 
creating city-to-city links. 
Cornell worked to bring 
them all together under 
Western Union, the first 
large telecom network.



Trans-Atlantic Cable: the birth of EE

• Transatlantic cable was installed in 
1850s

• It required large voltage and 
operated very slowly (91 word 
message from Queen Victoria took 
16 hours to send. 

• After a few days it failed. Investors 
were furious, and demanded an 
investigation! 

• Lord Kelvin led the panel, the 
designers had no clues about 
resistance, inductance, 
capacitance, nor how to build 
wires.

• Standards were created, i.e. the 
Volt, the Ampere, the Ohm, and 
so forth.

• Electrical Science was born



First Electrical Engineering School starts at 
Cornell 1883
• It was located in Franklin Hall, 

now Tjaden Hall, over by the Art 
museum

• The mission was to develop the 
technology for Electrical 
Engineering

• Power generation
• Electric power transmission
• Wire insulation
• HV transformers
• Basic circuit theory



The telecommunication boom began 
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Telegraph messages sent 
per year in the USA 
through 1920

Compare to today

• 6 Billion phone calls per 
day in USA

• 250 Billion e-mails per day 
in the world

• 6 Billion text messages per 
day in USA



The drive for wireless telegraph connections 
motivated radio

Information 
(voice, text, etc.) 
modulates a radio 
frequency signal. 

The radio frequency 
current i(t) drives an 
antenna, creating  an 
electromagnetic wave

A receiving antenna 
couples the wave, the 
radio amplifies and 
demodulates the signal 



ECE 2100 view on radio receivers

Scenario: we want to build a radio to receive music 
from a local station.



Step 1. Set up an antenna

• A radio wave amplitude will have 
magnitude of 1µV/M to 500µV/m, 
depending on power of station and 
distance.

• An antenna can be a simple wire, 
oriented vertically typically.  The 
voltage on the antenna is a product 
of the RF field strength and the 
length of the antenna

• Example: a field with  50 µV/m  will 
create a 500 µV signal on a 10 m 
antenna
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Step 2: Filter the input
The impedance of the tuned circuit depends 
on frequency, reaching a maximum value of 
z=QωL at the resonance.
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Step 3: Maximum Power Transfer

• The resonant circuit has an 
impedance of 100s of kΩ.  Will 
the antenna transfer its power 
efficiently? Magnetically 

coupled coils, aka 
“Transformer”
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Step 4: Selectivity
• The RLC tuned circuit has a 

“bandwidth” defined as the 
width of the maximum peak at 
its half-max point.
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Q can be defined several ways.  
In terms of bandwidth it follows

A decent RLC circuit will reach  
Q=50.  At 1510 KHz, that 
means the bandwidth is 
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AM stations can be located as 
close as 20 kHz from each other. 
Strong stations can overwhelm 
neighbors.
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