
BY JAMES P. RYBAK 

The wireless operators aboard 
ships within several hundred 
miles of Brant Rock, Mas

sachusettes must have been as
tonished on Christmas Eve in 1906. 
Instead of the crackling of telegraph 
signals, they heard a voice and then 
music coming through their receivers 
for the first time ever. The ships had 
been alerted earlier by a telegraph 
message from Reginald Fessenden's 
Brant Rock station that a special trans
mission would be coming. But who 
could have imagined this? 

Quickly, others aboard the ships 
crowded in to hear for themselves this 
first true broadcast of what would be
come known as "radio." The quality of 
the transmission was not outstanding by, 
today's standards, but no one com
plained. They knew they were witness
ing an amazing breakthrough in 
technology. They very likely could not 
imagine, however, the impact this new 
technology would have on the lives of 
countless people. 

Proudly Canadian. Reginald Aubrey 
Fessenden was born on October 6, 
1866 in East Bolton, a town in what is 
now Quebec. While he would live much 
of his adult life in the United States and 
eventually would become a U.S. citizen, 
Reginald Fessenden always proudly 
considered himself Canadian. 

Consistently a serious and highly ac
complished student, young Reginald 
excelled in mathematics and the classi
cal languages. He entered Bishop's 
College in Lennoxville, Quebec at the 
age of 15. Fessenden's mathematical 
abilities were so advanced that he was 
given credit for the first year's courses 
merely by passing the final examina
tions. He was awarded a senior master
ship in mathematics and taught low 
level college mathematics while he 
was studying more advanced topics. 
Reginald regularly read the magazines 
Scientific American and Nature. He was 
interested in the new "science" o)' slec-

~ tricity and in becoming an inventor. 
z In 1884, when he was not yet eigh
~ teen, Fessenden had completed most 
t; of the requirements for a college de
~ gree. Financial and health considera
w 
a: tions, together with the desire to begin 
:5 carving out a career, caused him to 
~ accept an offer to be the principal 
~ (and only teacher) at the Whitney ln-
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s1ltute in Betmuda before completing 
the remaining degree requlremeh1s. 

While Fessenden taught at the 
Whitney lns1ltute, his fascinoflon with 
electricity and the desire to be an In
ventor kept growing. After 1\YO years. It 
was clear to Reginald that he needed a 
career with brighter prospects for an 
adequate income and wanted a ca
reer that would allow him to pursue his 
electrical and invenflng ln1erests. 

Fessenden knew electricity held 1he 
promise for producing a number .of In· 
ventlons tor whlch the public would 
provide the market. Thomas A Edison 
and others already had p(oven that 
point. But, if he was going to be<:Orne a 
successful inventor of electrical de
vices, Reginald was aware that he had 
to leam much more about both elec· 
tricity and inventing, He, therefore, 
headed tor New 'brk City In 1886. Op
parentlywith the brash Idea of learning 
the science of electricity and 1he art of 
inventing from none other than Thomas 
A Edison. 

Fessenden was aware that he hdd to 
leam more about electricity before he 
would have OfYt/ chanCe of being hired 
by Edlson. So upon arrMng in New'blc. 
he tried earning~ to sustain him
self through jobs diO writer while s1udV· 
ing electricity in his free hours. 

After a few months of trustraHon and 
disillusionment es a writer, Fessenden 
decided he might as well seek employ
ment with Edison immediately. At 1he 
Edison Compani(s New 'brk office, Fes
senden was told that Edison was spend
ing most of his time at 1he Company'S 
Lamp Works in Harrison. New Jersey, 

When he arrived at the Lamp Works. 
Fessenden submitted his business card 
together with a piece of paper on 
which he had been told to stale his 
business. These were taken to Edison in 
his laboratory. Report~ 1he paper 
came back with "What do you know 
about electricity?" written bv Edison. 

Fessenden knew that he poaeaed a 
solid mathematical background. but 
that his knowledge of electricity ob
viously was not up to Edison'S stalldords. 
Not wishing to overstate his qualifica
tions. Reginald replied ·0o nat know 
anything about electricitY. but can 
leam pretty quick." The piece of paper 
soon returned with Edison'S comment, % 

·Have enough men now who do not ~ 
know anything obout etectriclty." ~ 

Fessend ... Keeps ,.,..... Dlsop- -
pointed. but not discouraged. fes. I 
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sen den went back to New York City and 
continued his attempt to support him
self as a writer. Every week. however. he 
visited the Edison Machine Works in 
New York to see if there were any open
ings. Persistence paid off and Fes
senden was eventually hired as an 
assistant tester for the Edison Compa
ny's underground electrical mains-lay
ing project in the city. 

Fessenden worked diligently at his 
job and studied electrical theory dur
ing his lunch breaks. His hard work and 
ingenuity in developing more efficient 
ways for the crews to do their jobs did 
not go unnoticed. Very quickly, Re
ginald was promoted; firstto tester, then 
to chief tester. and finally to inspecting 
engineer for a section of the work. He 
had earned the attention and respect 
of his supervisors. 

After the project was completed at 
the end of 1886. Reginald Fessenden 
was offered his choice of a job with the 
Edison Company in Schenectady or at 
its Llewellyn Park Laboratory in West Or
ange, New Jersey as one of Edison's 
assistants. Needless to say. Fessenden 
chose to work with Edison. 

Fessenden very quickly impressed 
Edison by developing an inexpensive 
and fireproof insulating material for the 
wire windings of dynamos. Reginald 
then developed a glass-blowing ma
chine that greatly reduced the cost of 
making incandescent lamps. He also 
worked with Edison on the develop
ment of talking movies. 

When seeking a solution to a prob
lem, Fessenden followed the same ap
proach used by Edison: he first tried to 
read everything in print that was known 
about the subject and then go to the 
laboratory and try all the possible (and 
some seemingly impossible) combina-. 
tions of materials and techniques. 
Merely finding a solution was not 
enough; Like Edison, Fessenden would 
not rest until the bestsolution was found. 

In time, Heinrich Her1z's experiments 
with electromagnetic waves attracted 
Fessenden's interest. Reginald carefully 
read all of Her1z's writings on these in
triguing waves. He obtained Edison's 
permission to conduct experiments on 

B high-frequency electromagnetic os
z cillations, but financial problems 
a? caused Edison to close the Llewellyn 
0 Park Laboratory in 1890 before the ex
w u:l periments could begin. 
a: 
~ From Edison to Westinghouse. 
::::> 
a. Reginald Fessenden had received a 
~ number of offers for higher paying jobs 
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Fig . 1. Pulses of damped oscillations (A) generated by spark gap transmitters differed 
significantly from the continuous oscillations (B) Fessenden sought. 

over the years, but he had turned them 
down for the privilege of continuing his 
work in the environment of scientific in
vestigation and invention provided by 
Edison. But now that the opportunity to 
work with Edison no longer existed and 
he planned to get married soon, Re
ginald had to think in terms of both pur
suing his scientific interests and earning 
a more substantial income. A job in 
Newark offered by the United States 
Company. a branch of Westinghouse, 
provided the ne.eded salary and the 
opportunity to design both AC and DC 
electrical equipment. 

One of Fessenden's first major ac
complishments in his new job was the 
discovery of a new insulating material. 
It substantially reduced the number of 
dynamos returned to the company for 
repair. Probably more important to his 
later career, however, was Fessenden's 
discovery of a new silicon iron alloy. The 
metal produc~d very low eddy current 
and hysteresis losses when used in AC 
motors and generators. 

Interestingly enough, Fessenden also 
developed a technique for using the 
same alloy in making the glass-to-met
al seals needed for the lead-in wires of 
incandescent lamps. This breakthrough 
allowed Westinghouse to produce 
lamps that did not infringe upon Edi
son's patents. The lamps later enabled 
George Westinghouse to meet his con
tract for lighting the 1893 Columbia Ex
position in Chicago. Providing the lights 
for the exposition enhanced the image 

of the Westinghouse Company and 
earned Fessenden the lasting gratitude 
of George Westinghouse. 

Back to the College Scene. 
Alternating current was beginning to 
come into wider use. Fessenden kept 
abreast of the then-developing AC the-
ory. as well as the work of Her1z, both on· ""'~~~ 
the job and in his spare time. He took a 
job with the stanley Company of Pit-
tsfield, Massachusetts late in 1891 
where he could apply his knowledge to 
the design of AC motors and transfer-
mers. 

Unfortunately. the Stanley Company 
soon fell on hard times due to the eco
nomic panic of 1892. When offered the 
chair of Purdue University's electrical
engineering program, he readily ac
cepted. The prospect of coupling 
teaching with his own research interests 
was very appealing. 

The following year, Fessenden re
ceived an offer to teach 91ectrical en
gineering at the Western University of 
Pennsylvania (now the University of Pitts
burgh). George Westinghouse had rec
ommended Fessenden for the position 
and offered to provide financial and 
other material support for Reginald's re
search. Fessenden eagerly accepted 
the offer. 

University life appealed to Reginald 
Fessenden. He enjoyed teaching stu
dents and having them help him with 
his electrical research very much. While 
at Pittsburgh, Fessenden developed a 



micro-photography technique tor re
cording and storing printed docu
ments. This technique has evolved into 
the microfilm and microfiche methods 
used today. He also made some impor
tant contributions to the development 
of equipment tor using the then re
cently discovered X-rays to check the 
uniformity of steel used in Navy ships. 

An Idea Begins. Fessenden main
tained his interest in AC electronics, 
particularly because it held promise tor 
long distance communication via 
electromagnetic waves. Telegraphy 
was thought by most at the time to be 
the only way electromagnetic waves 
could be used tor wireless communica
tions. Reginald Fessenden, however, 
was already beginning to think about a 
grander form of communications sys
tem: wireless telephony. 

A thorough study of the "coherer,'' the 
most commonly used wireless telegra
phy detector of the day, was carried out 
by students under Fessenden's direction 
to determine its suitability as a detector 
of wireless telephony signals. The co
herer consisted of a thin glass tube filled 
with metal filings. The tube had an elec
trode at each end. When connected to 
an antenna and no wireless signal was 
received, the coherer acted as an 
open circuit. When the antenna deliv
ered a strong signal, however, the co
herer became a short circuit. The 
coherer was not very sensitive and re
quired tapping between each tele
graphic dot or dash to restore its 
detecting ability. 

Fessenden soon realized that the co
herer could not be made into a suit
able detector tor wireless telephony. 
What was needed was a more sensitive 
detector that operated continuously, 
not intermittently. Also, the desired de
tector needed to provide an output 
that was proportional to the received 
signal. These things the coherer could 
never do. Fessenden knew that he, him
self, would have to develop the 
needed detector. 

Other serious problems stood in the 
way of the development of wireless 
telephony. The spark transmitters in use 
at that time produced pulses of damp
ed oscillations. The pulsed oscillations' 
used occurred at audio frequencies in 
what we now call the low radio-fre
quency range. So the keyed signal re
ceived was a single audio tone. Since a 
tone of one frequency could be sent 
Fessenden was convinced that the 
transmission of voice and music also 

might be possible However, he knew 
that the amplitude modulation neces
sary tor wireless telephony could only 
be achieved if the transmitter pro
duced undamped, continuous radio
frequency oscillations. The difference 
between the pulses of damped oscilla
tions produced by a spark transmitter 
and the undamped, continuous os
cillations Fessenden wanted are shown 
in Fig. 1. • 

It was apparent to Fessenden that 
spark-transmitters would not be suit-

. able tor another reason: the noise that 
resulted from the spark discharge 
would drown out the desired audio-fre
quency modulation. 

Elihu Thomson had devised and pat
ented an oscillating arc discharge in 
1892, which produced distorted, but 
continuous, oscillations. Others at
tempted to refine the oscillating arc, 
but the technique could not produce 
oscillations of great enough frequency 
to be useful tor wireless transmissions. 

An Alternator is the Answer. 
Reginald Fessenden began to think 
that the ideal source of the continuous 
sinusoidal oscillations he needed 
would be an alternator or AC gener
ator. However, it would have to be ca
pable of producing a high-frequency 
output. Such an alternator would re
quire a very large number of poles and 
would have to operate at an extremely 
high rotational speed to produce the 
power at the frequency Fessenden 
wanted. The frequency would have to 
be at least 100,000 cycles per second. 

It was not at all clear at the time how, 
or even it such an alternator could be 
constructed . John Ambrose Fleming 
(who would one day develop the di
ode-valve detector) maintained that 
such an alternator could not be built 
and would not produce useful radia
tion anyway. 

Many others firmly believed that the 
thought of any kind of wireless tele
phony system was pure fantasy. Even it 
such a system could be developed, 
people argued, who would want it? 
There would be no means tor automat
ically making a permanent record of 
the message on paper as there was 
with the telegraphy systems then in use. 
Undiscouraged, he began making 
plans tor both the improved detector 
and the alternator he sought. 

Although Fessenden had some 
knowledge of the design of AC rotating 
machines operating at power-line fre
quencies, the design of a high-tre-

quency alternator would require more 
expertise than he, alone, could pro
vide. He would have to get some out
side help. 

It was natural that Fessenden first ap
proached Westinghouse to design his 
alternator. The Westinghouse Compa
ny declined, perhaps because they al
ready were heavily involved in the 
design and manufacture of the alter
nators to be used at the Niagara Falls 
power plant. 

The only logical choice remaining 
was the newly formed General Electric 
Company with the brilliant Charles Pro
teus Steinmetz as its expert on the de
sign of alternating-current machines. 

Thomas A. Edison helped Reginald 
Fessenden learn about both the "science" 
of electricity and the art of inventing. 

Steinmetz was eager to tackle the 
problem, but designing and building 
the device would take several years. 

In the spring of 1900, Fessenden de
cided to leave his university position in 
Pittsburgh. He had acquired some ac
claim in wireless telegraphy and was 
offered a job with the U. S. Weather 
Bureau. His assignment was at Cobb 
Island, Maryland where he was to de
velop a wireless telegraph system that 
would enable remote stations to report 
and exchange weather conditions and 
forecasts. 

The Weather Bureau had no interest 
in any farfetched schemes involving 
wireless telephony. Fessenden, there- ~ 
fore, had to confine his telephony re- ~ 

search to his spare time and keep it gJ 
unknown to his Weather-Bureau super- .... 
visor. ~ 

33 



34 

The First Wireless Telephony Trans
mission. While his plans for a high
frequency alternator were still very 
much in the beginning stages, Fes
senden had formulated another plan 
for producing wireless telephony. He re
alized that if a spark transmitter pro
duced pulses at a frequency higher 
than the audio to be transmitted, it 
might be possible to use itfor crude, but 
acceptable, wireless telephony. 

Utilizing the skills of a Pittsburgh crafts
man whose abilities he respected very 
highly, Fessenden had an "interrupter" 
made to accomplish this feat. The inter
rupter was to act as a rotary mechan
ical switching device to increase the 
spark rate of the transmitter to about 
10,000 pulses per second. While this 
was not out of the audible frequency 
range, it was above the voice frequen
cies Fessenden intended to send. 

Toward the end of 1900, Fessenden 
set up his interrupter-equipped trans
mitter with a carbon microphone in the 
antenna circuit at Rock Point Maryland. 
Another antenna, this one connected 
to a receiver equipped with a continu
ous-acting but low sensitivity detector 
Fessenden had developed, was set up 
about a mile away with Fessenden's as
sistant listening for Reginald's voice. 

Fessenden succeeded in transmit
tir:~g very noisy. but intelligible speech 
with this arrangement. The experiment 
earned Fessenden credit for the first 
successful wireless transmission of 
speech. As Fessenden's Weather-Bu
reau superiors would have taken a dim 
view of these activities, no account of 
this experimental success was reported 
until several years later. 

Many improvements would be 
needed before this approach could 
produce wireless telephony of accept
able quality. The interrupter did not pro
vide the switching rate hoped for and 
the oscillations still were too highly 
damped. At a minimum. the switching 
ratewould have to be doubled and the 
amount of damping of the oscillations 
would have to be greatly reduced. Fes
senden. clearly knew, however, that 
even ifthese changes could be made, 
a spark generator would never pro
duce the continuous, waves he 
needed. A high-frequency alternator 
was still the device of choice. 

The Needed Detector. The next major 
success toward achieving a practical 
wireless telephony system came in 
1902 at Roanoke Island, North Carolina. 
Fessenden had been sent there by the 

Even though Reginald Fessenden has done 
so much to advance electronics, how many 
school children would know him from this 
photograph? 

Weather Bureau to set up a wireless 
telegraphy station. Still pursuing his own 
research on the side, he succeeded in 
developing a detector that possessed 
the qualities he was seeking: the "liquid 
barretter," as he called it provided 
continuous reception and an output 
proportional to the received signal. In 
addition, it was significantly more sen
sitive and reliable than the coherer or 
any other detector then available. 

The liquid barretter design evolved, 
literally by accident, from a "hot-wire 
barretter'' Fessenden had developed 
while still in Pittsburgh and had used in 
his 1900 Rock Point wireless-telephony 
experiment. The hot-wire device con
sisted of a short length of very thin, sil
ver- coated platinum wire bent in a "U" 
shaped loop and enclosed in an evac
uated glass envelope (see Fig. 2). The 

Fig. 2. Fessenden's hot-wire barretter 
provided continuous detection but was not 
very sensitive . The device was made up of 
lead-in wires (L), a wire loop (W), an 
evacuated inner envelope (A) and a 
silvered outer bulb (8). 

glass envelope was enclosed in a sil
vered glass bulb to shield the wire from 
external radiation. The middle of the 
wire loop had its silver coating removed 
by nitric-acid etching. 

A wireless signal passing through the 
hot-wire barretter caused its resistance 
to change. That produced an audible 
response in a telephone earpiece con
nected between the barretter and 
ground, in series with a battery and a 
resistor. 

The hot-wire barretter detector was 
about as insensitive as the coherer, but 
it was continuous in operation and did 
provide a response that was approxi
mately proportional to the intensity of 
the signal re,ceived. Fessenden was 
awarded a patent on the hot-wire bar
ratter in 1902. 

Good fortune struck in early 1902 
when a wire filament being prepared 
for a hot-wire barretter was inadver
tently left too long in the etching acid. A 
meter connected to the wire to monitor 
the etching process responded very 
strongly to electromagnetic waves 
being produced in the laboratory. The 
acid had completely dissolved the 
wire, leaving only a stub of the platinum 
making contact with the acid. Thus was 
born the "liquid barretter." 

Basically. the liquid-barretter detec
tor in operational form consisted of u 
short length of fine platinum wire and a 
small pool of 20% nitric acid solution. 
The tip of the wire barely penetrated 
the surface of the acid solution. The 
bqsic features of the liquid barretter are 
shown in Fig. 3. 

The liquid barretterwas not without its 
drawbacks, however. The need to have 
the wire tip make shallow contact with 
the acid solution made operation diffi
cult on a ship rolling in a stormy sea. 
Nonetheless, Fessenden's liquid barret
ter was the standard to which other de
tectors were compared for many years 
until de Foresrs triode audion detector, 
which after considerable refinement. 
became the standard. 

A patent on the liquid barretter was 
issued to Fessenden in May of 1903. 
Many infringements of his liquid barret
ter patent occurred. however. One of 
the most serious violations was perpe
trated by Lee de Forest. A Federal Court 
ultimately affirmed Fessenden's rights 
and ordered Lee de Forest to stop the 
infringement. However, this did not oc
cur until de Forest already had sold a 
number of the devices to the U.S. Navy 
and others as a sensitive detector for 
wireless telegraphy reception. 
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Fessenden succeeded in develop
ing a much improved wireless telegra
phy system for the Weather Bureau. So 
much better in fact. his supervisor or
dered him to share the patent rights. 
When Fessenden refused, the result was 
predictable. Reginald Fessenden's em
ployment by the Weather Bureau was 
terminated in August of 1902. 

A few months later, two wealthy men 
from Pittsburgh, named Given and 
Walker, offered to supply the financial 
backing that would enable Fessenden 
to further develop and market his wire
less telegraphy and telephony systems. 
The three men formed the National 
Electric Signaling Company (NESCO). 
That provided Fessenden with the op
portunity he had been seeking. 

The Heterodyne Principle. The liquid 
barretter worked well for detecting ei
ther wireless telephony or spark-gener
ated wireless telegraphy signals. Fes
senden, however, knew that it had a 
serious drawback for use in a wireless
telegraphy system using undamped 
waves. The barretter would produce 
only a click in the telephone earpiece if 
the keyed signal consisted of continu
ous oscillations (or waves) rather than 
the pulses of damped oscillations oc
curring at an audio frequency. Fes
senden understood well that un
damped, continuous waves (CW) 
would be desirable for both wireless 
telegraphy and telephony, because 
they ·can be selectively tuned via reso
nant circuits. 

After studying the problem, Fes
senden arrived at a solution that even
tually would be recognized as a 
milestone in wireless technology. Here
alized that if the continuous-wave tele
graphy signal to be detected was 
combined ("mixed") with continuous 
waves of a slightly different frequency 
generated at the receiver, an audible 
note or tone would be produced. 

Using his knowledge of languages, 
he coined the word "heterodyne" to 
describe the phenomenon. The word 
has its foundation in the Greek heteros, 
which means "different." and dynamos, 
which means "power." 

The result of heterodyning, or mixing, 
. two signals of frequencies f1 and f2 is 
the production of two additional signals 
of frequencies f1 + f2 and f1 - f2, re
spectively. The new frequencies are 
called "beat" frequencies. (Other sig
nals also are produced, but the two 
resultant frequencies mentioned are 
the important ones.) 

DILUTE 
SULPHURIC ACID 

Fig . 3. The liquid barretter provided both 
the continuous detection and the 
sensitivity Fessenden wanted. 

This idea of Fessenden's to hetero
dyne two signals truly was insightful. The 
principle still is commonly used in the 
superheterodyne receivers of today. At 
the time, however, detection of the 
damped oscillation pulses from the 
spark transmitters did not need the het
erodyne principle. A stable source of 
sinusoidal high-frequency waves would 
still have to be developed before CW 
telegraphy would be feasible. 

Fessenden, however, was able to 
demonstrate the fundamental merits of 
the heterodyne principle by using an 
arc, which was both noisy and lacking 
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in frequency stability, as his source of 
local oscillations at the receiver. The 
combination of the receiver's tele
phone earpiece and the human ear 
provided the necessary mixing of the 
signals to provide an audible tone. 
However, the poor quality of the arc
generated oscillations seriously de
graded the audio output of the hetero
dyne receiver. 

The First Alternator is Tried. A high
frequency alternator designed by 
Steinmetz was delivered in 1903. It pro
duced one kilowatt of power, but at a 
frequency of only 10 kHz. The signal 
generated had neither the audio qual
ity nor the range Fessenden sought. He 
wanted an output of 25 kilowatts at a 
frequency of 150 kHz! These require
ments could not be met quickly or easi
ly. Charles Proteus Steinmetz then 
turned over the job of redesigning the 
alternator to Ernst Alexanderson, a 
young engineer at GE who had already 
shown considerable talent. 

Alexanderson took on the task enthu
siastically. Studying both Fessenden's re
quirements and some of his design 
suggestions, Alexanderson discarded 
many traditional alternator-design ap
proaches, which seemed unworkable 
at the frequency specified. The first 
goal would be to achieve the output 
frequency Fessenden wanted. Achiev
ing Fessenden's desired output power 
would have to come later. 

Two-way, Trans-Atlantic Wireless 
Telegraphy. Demonstrating the ad
vantages of improved wireless telegra
phy with the intent of marketing it 
commercially was an important goal of 
the NESCO organization. What more 
convincing demonstration could they 
provide than two-way, trans-Atlantic 
telegraph communications? That 
being so, the work of Fessenden and his 
NESCO staff continued while they wait
ed for the alternator to be built. 

A rotary spark-gap transmitter and 
Fessenden's improved receiving system 
were set up at Brant Rock, Massachu
setts. An identical station also was built 
at Machrihanish, Scotland. A 400-foot 
high antenna of Fessenden's own de
sign was erected at each station. Tests 
of the system were begun near the end 
of 1905. The Brant Rock station was first 

0 
heard at Machrihanish on January 2, 0 

1906. d 
ID 

On January 10, after Brant Rock m 
finished its transmissions, the Ma- ~ 

co 
(Continued on page 106) .~ 
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chrihanish station started sending. Its 
signal was weak, but the Machrihanish 
station was heard at Brant Rock. For the 
firsttime in history, two-way wireless tele
graphy had spanned the Atlantic 
Ocean! 

The exchange of messages between 
the two stations continued fairly reg
ularly for several weeks, depending on 
the condition of the ionosphere. The 
onset of summer made regular com
munications impossible at the frequen
cies used. Trans-Atlantic communica
tion was not resumed until October 
1906. The communication capabilities 
of the Fessenden system were demon
strated for several months to a number 
of scientific, commercial, and military 
observers until the antenna at the Ma
chrihanish station was destroyed by a 

~ fierce storm. 
~ other exciting developments were 
~ also occurring at Brant Rock during the 
~ late summer of 1906. The Alexanderson
uj designed alternator was delivered and 
a: tests were begun. Again, neither the fre
:5 quency produced nor the output 
:::::> 
CL power met specifications. Fessenden 
~ would have to redesign the alternator 
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himself. The alternator was rebuilt in 
NESCO's shop incorporating Fes
senden's numerous modifications. Fi
nally, in the fall of 1906, approximately 
500 watts of output power at a frequen
cy of 75kHz was obtained. 

Successful wireless telephony was es
tablished between Brant Rock and 
Plymouth, a distance of 11 miles. Com
munications also took place between 
Brant Rock and a small fishing boat lo
cated in the ocean 12 miles away. Fes
senden, however, had a much grander 
demonstration in mind. 

The First Broadcast. Numerous ships 
at sea were using the Fessenden liquid
barretter receiving system, some legal
ly and many illegally as far as patent 
rights were concerned. That provided 
Fessenden with a golden opportunity 
for his demonstration. The ships were 
notified by telegraph from Brant Rock to 
listen for a special transmission on 
Christmas Eve in that year of 1906, but 
no hint was given concerning what the 
transmission might be. 

At the appointed hour, the radio op
erators on the ships were amazed to 
hear Reginald Fessenden's voice. Next 
came phonograph music followed by 
a violin solo performed by Fessenden. A 
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reading of the Christmas story from the 
Bible and an announcement that a 
similar transmission was planned for 
New Year's Eve concluded the first wire
less broadcast in history. 

The listeners were encouraged to 
send in reception reports to Brant Rock. 
Reports of the Christmas Eve broadcast 
were received from ships as far away as 
Norfolk, Virginia. The New Year's Eve 
transmission was received in the West 
Indies. 

Amazing as Fessenden's wireless tele
phony demonstrations were, the world 
did not beat a path to his door. Telegra
phy was more reliable for long-dis
tance commercial and military mes
sage-handling purposes. No need 
existed for wireless telephony in 1906. 

Commercial broadcasting to homes 
would not be recognized as econom
ically practical until after World War I. 
Then, relatively easy-to-operate and re
liable receivers could be produced at 
a price the public could afford. In addi
tion, means for generating large 
amounts of power at higher, more 
effective frequencies were available. 
"Radio" broadcasting as we know it to
day, nevertheless, can trace its begin
nings to that 1906 Fessenden broad
cast from Brant Rock, Massachusetts. • 




