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The early years of the telephone 
 

John S. Reid 
Before Bell 
 
Ask who invented the telephone and most people who have an answer will reply Alexander 
Graham Bell, and probably clock it up as yet another invention by a Scotsman that was 
commercialised beyond our borders.  Like many one line summaries, this is partly true but it 
credits to one person much more than he really deserves.  Bell didn’t invent the word, he 
didn’t invent the concept, what ever the patent courts decreed, and actually didn’t invent most 
of the technology needed to turn the telephone into a business or household reality.  He did, 
though, submit a crucial patent at just the right time in 1876, find backers to develop his 
concept, promoted his invention vigorously and pursued others through the courts to establish 
close to a monopoly business that made him and a good many others very well off.  So, what 
is the fuller story of the early years of the telephone? 
 
In the 1820s, Charles Wheatstone who would later make a big name for himself as an 
inventor of telegraphy equipment invented a device he called a ‘telephone’ for transmitting 
music from one room to the next.  It was not electrical but relied on conducting sound through 
a rod.  In the same decade he also invented a device he called a ‘microphone’, for listening to 
faint sounds, but again it was not electrical.  In succeeding decades quite a number of 
different devices by various inventors were given the name ‘telephone’. 
 
The first serious 
challenger to predate 
Bell was Philipp Reis 
of Friedrichsdorf in 
Germany in the early 
1860s.  He was a 
schoolmaster teaching 
physical science.  His 
device was electrical.  
William Ladd, a 
London instrument 
maker, purchased one 
of Reis’s instruments in 1863 and Reis sent him a description of it that included the sketch 
alongside.  Our scientific instrument 
collection has a Reiss transmitter by 
Ladd made in 1863.  [Bell in that year 
was a teenager of 16 in his gap year 
between school and University, 
working part time in Elgin and not 
remotely thinking about telephones].  
The sketch below of the ‘transmitter’ 
on the left and the receiver is drawn 
from life.  Reis called it a ‘telephon’ 
though when Bell’s instrument 
reached Germany in the late 1870s it 
was called a ‘Fernsprecher’, a far 
speaker.  The transmitter, which Reis 
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called the ‘singing station’ uses the sound transmitted through the mouthpiece to vibrate a 
membrane on the top which is a delicate device to vary the contact of an electrical circuit with 
a battery.  The receiver is a sounding box within which is a suitable magnetic rod wrapped in 
a coil touches the wooden exterior.  The varying current causes a varying magnetic field in the 
coil which, through the property of magnetostriction, causes small changes in length of the 
rod in sympathy with the initial sound received by the singing station. These length changes 
result in impulses being given to the sounding box which thus repeats the sound received by 
the ‘microphone’.  
 

That’s the theory and it works 
imperfectly.  It was demonstrated 
to the Frankfurt Physical Society 
in 1861 in a lecture entitled 
"Telephony by Means of the 
Galvanic Current" and an account 
published by the Society.  The 
illustration alongside imagines 
Reis demonstrating it at his school.  
He didn’t patent his invention.  
Although he described transmitting 
speech, what he was interested in 
was transmitting music and song.  
If someone sang a pure note A, the membrane vibrated at 440 Hz and the battery circuit was 

interrupted at this frequency.  Correspondingly the receiver 
sounded an A.  The problem was that no information on the 
amplitude of the signal was conveyed by the ‘singing station’ 
so the electrical signal didn’t follow the fine detail of a sound 
waveform and hence could only poorly represent speech.  
Reis’s device was called a telephone, almost looks like a 
telephone, uses electricity but doesn’t quite talk like a 
telephone, due to an inherent flaw (as far as speech is 
concerned) in its method of working.  What Reis needed was 
the membrane to contact something that varied the electrical 
resistance in the circuit according to the motion of the 
membrane.  Then the electrical signal would follow the sound 
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waveform.  Such a device was produced by Elisha Gray in 1876 but the main development of 
this idea had to wait for Thomas Edison a year later. 
 
Now we move forward to the summer of 1874 when Mr Elisha Gray of Chicago (a founder of 
Western Electric Co.) describes a different device he calls a ‘telephone’ that consists of a 
keyboard with an electromagnetic under each key and a vibrating reed activated by the key.  
Press the key and it causes the reed to vibrate inducing a small current in its coil which is 
transmitted to a receiver.  This telephone is also aimed at transmitting music.  It is illustrated 
later when Gray gave a public demonstration. 
 
Enter Alexander Graham Bell (1847–1922) 
 

As is well-known, Alexander Graham Bell was a teacher of 
deaf children.  By the time he enters this story he was 
professor of vocal physiology and elocution at Boston 
University.  To help children articulate what they couldn’t 
hear he began by trying to teach them musical tones.  This 
started him considering a device like Elisha Gray’s that 
would transmit tones electrically.  He had little technical 
knowledge of electricity but had the germ of the idea that if 
one could transmit multiple tones over a telegraph wire then 
one could transmit speech.  There is a famous story that he 
went to America’s most noted electrical scientist, Joseph 
Henry, in 1875 to see if his ideas made scientific sense.  He 
apologised to Henry that he didn’t have adequate electrical 
knowledge.  Henry replied laconically, ‘get it!’  In fact Bell 

made the acquaintance of Thomas Watson, an electrician, whom he brought in as an assistant. 
 
Bell had emigrated with his parents in 1870 to Brantford in Ontario, about 500 miles due west 
of Boston.  According to one 19th century account, Bell wanted to patent his telephone in 
London first and asked the Canadian minister, one Mr Brown, to take the patent application 
and deposit it when he went to London himself.  There was some delay and when Mr Brown 
described the device to a meeting of London electricians they didn’t take it seriously and 

Brown hesitated in going to the patent office.  
When Bell heard nothing from London in spite 
of several enquiries he found out in early 1876 
that Brown had been assassinated.  It was then 
that he decided to file his patent in the States.  
 
Now we come to the Bell patent filed in Boston 
on 14th February 1876 for "The method of, and 
for, transmitting vocal and other sounds 
telegraphically, as herein described, by 
causing electrical undulations, similar in form 
to the vibrations of the air accompanying the 
said vocal and other sounds, substantially as 
set forth."  The application was submitted just 
hours before a similar patent caveat by Elisha 
Gray.  According to later accounts, Bell 
submitted no apparatus and it is said that the 
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sketch in the patent couldn’t work.  Within a few 
days Bell did have a working telephone using a 
microphone on the same principle as Gray’s and it 
was with this device that he summoned Thomas 
Watson from a nearby room with the now famous 
words “Mr Watson—Come here—I want to see 
you”.  It was said both at the time and later that he 
was given unauthorized sight of Gray’s patent 
application, but he denied it.  Gray’s receiver was 
electro-mechanical like Bell’s but his transmitter 
used variations in resistance of a circuit containing 
a platinum wire that dipped into a weak 
electrolyte.  The wire was attached to a diaphragm that received the sound which varied the 
amount of wire in the liquid and hence the current flowing. 
 
In retrospect, it seems clear that right from the beginning Bell saw something of the 
commercial and social potential of the telephone but Gray didn’t have the same vision.  In the 
event, Bell defended his own patent in the States vigorously, thanks to backing of friends 
willing to underwrite the legal fees.  Bell’s patent had two legs to stand on which the lawyers 
considered strong.  One was that it was targeted at transmitting speech whereas most earlier 
work was focused on transmitting music.  In technical terms the difference is relatively trivial, 
excepting that it is actually harder to transmit music faithfully than speech but the lawyers 
considered Bell’s invention a new invention.  Secondly, the lawyers read into Bell’s patent a 
priority on transmitting sound electrically, thereby giving him patent rights, in the States at 
least, to all subsequent developments, while the patent lasted.  In fact the patent story would 
run and run, for the patent was hotly contested in a great many lawsuits. 
 
Early technical developments 

 
Bell’s initial transducer of sound into electricity, and vice-versa, used the ‘moving magnet’ 
principle, illustrated in the left-hand picture above.  [I should say that many of the illustrations 
and the quotations come from contemporary issues of the Scientific American, then A Weekly 
Journal of Practical Information, Art, Science, Mechanics, Chemistry, And Manufactures.  
Others come from the author’s 19th century book collection].  A current was passed through 
the electromagnet in front of which was an iron plate.  As the plate vibrated in response to the 
sound spoken at it, its motion induced a small variation of the current passing through the 
magnet.  The device itself is shown on the right, above.  The telephone signal was transmitted 
to the receiver, shown on the left.  Inside it was a variation of the same principle working in 
reverse, so arranged as to give the maximum volume.  Bell found at first that the best 
arrangement for the transmitter was not the same as that for the receiver, so each station 
needed two rather different items. 
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Bell and Elisha Gray exhibited 
their very early models in June 
1876 at the Centennial Fair in 
Philadelphia, a ‘World Fair’ to 
mark the centenary of the 
Declaration of Independence.  
(Other new items on display in 
the fair were the Remington 
typewriter and Heinz ketchup).  Bell showed it working ‘over short distances only, and 
causing it to transmit sound, which reached the opposite terminus very much diminished in 

intensity’.  By March the following 
year the Scientific American could 
report that ‘the telephone has recently 
carried the human voice over a 
distance of 143 miles (from Boston to 
North Conway), so that ordinary 
conversational tones uttered at one 
end were distinctly audible at the 
other’.  Their illustration here shows 
Bell giving a talk in February 1877 in 
Salem and being heard in his study in 
Boston by Thomas Watson and 
collaborators, a distance of about 20 
miles.  Airs were played on an organ 
and Mr Watson being asked for a 
song complied with “Auld Lang 
Syne” (if I’d made this up you 
wouldn’t have believed it) and finally 
made a short speech.  As a coup-de-
grace, a reporter from the Boston 
Daily Globe made the first telephonic 

news despatch in the world back to Boston on the 
success of the evening. 
 
Bell may have started as a would-be inventor 
tinkering in a back room of his family house in 
Brantford or, as suggested by the nearby illustration, 
in the basement of Boston University but he was a 
man with a vision and the drive to publicise his 
invention.  “If I can make a deaf mute talk," the now 
famous inventor is reported to have said, "I can make 
iron talk". 
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In April, Elisha Gray was in the headlines, not promoting his alternative to Bell’s instrument 
but promoting his musical telephone of 1874.  Gray had the sending keyboard in Philadelphia 
and the audience in New York, a distance of close to 100 miles.  The keyboard covered two 
octaves.  The electrical signals produced by all the notes were sent down one line and the 
receiver relied on the resonance of detecting metal strips to respond to the correct note.  
Wooden sounding boxes increased the volume of sound so that the audience could hear.  The 
pictures above and below show the Philadelphia keyboard and electrics and the New York 
reception.  The audience were entertained to the strains of ‘Home, Sweet Home’ and other 
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popular songs.   The device was almost an electronic organ.   It is quite amazing that in the 
days before electronic amplification the number of people shown in the auditorium could hear 
the tunes clearly. 
 
Such publicity for the ‘telephone’ could 
only have done Bell good.  He followed it 
up in the next month with his own visit to 
New York to give 3 lectures using his 
improved version of the transducers.  He 
had developed a version in which the flux 
through a pickup-coil was determined by 
the magnetic field between an iron 
diaphragm and a permanent magnet held 
along the axis of the handset.  Speaking 
into the diaphragm changed the field that 
entered the pick-up coil and hence induced 
a current in the coil.  The transmitter and 
receiver were now essentially the same 
device.  This was the subject of his 2nd patent, granted on 30th January 1877.  His two patents 
formed the foundation of the Bell Telephone Co., founded in July 1877. 
 
The lectures centred around a line from Yonkers to the lecture hall, probably no more than 20 
miles depending on where the end-stations were, with the usual speech and music from a 
small organ.  A reporter commenting on a spectacle that to us seems unremarkable said: “It is 
a most be-wildering sensation to hear a song faintly emitted first from a box on the stage, then 
from another suspended overhead, and finally from a third across the room, as the operator 
switches the current from one telephone to another”. 
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The nearby sketch shows several telephone applications (the reporter, the private 
conversation, the works use, the multi-party conference).  Not much more than a year after the 
first very crude instruments were patented, the telephone was in commercial production by 
the Telephone Company of New York.  'The telephone has advanced considerably beyond the 
status of a ‘beautiful scientific toy’, which many hastily pronounced it, and is now in constant 
use in numerous private lines in New York, Boston, and Providence”. 
 

Developing the telephone was not simply a matter of travelling an inevitable road from 
ignorance to knowledge.  It was technically very demanding.  The telephone transmitter is 
essentially an electrical generator but the amount of sound energy falling on it is very small.  
It’s not particularly efficient and hence the signal to start with is small, there are electrical 
losses in the resistance of miles of wire and indeed leakage of signal through less than ideal 
insulation and also induction between parallel wires.  At the far end the receiver does a less 
than perfect job of converting the weak electrical signal back into sound.  To transmit a weak 
and ailing signal through 50 miles of wire was a major achievement.  William Preece, a 
notable 19th century telegraph and telephone engineer, determined that the Bell receiver could 
respond to a current as weak as 1 pico-amp (1.0×10-12 amps).  To improve the performance of 
the telephone and extend its capabilities to a nationwide or international scale was not an easy 
job.  Not only was strength of signal an issue, decades before electronic amplification was 
available, but so was ‘’bandwidth’.  Speech requires a few Khz of bandwidth.   If the 
bandwidth is too small, the speech becomes indistinct, muffled and unintelligible.  If a 
telegraph line is struggling to transmit the signal, all the operator needs to do is send the 
Morse code more slowly.  One can’t send a phone signal more slowly and expect to have a 
normal conversation.   
 
In spite of the technical problems, probably because they weren’t fully appreciated, others 
were not slow to try to get in on the act.   The telephone was soon singled out as raising the 
interest in science across the country “for no sooner was the first speaking telephone brought 
out than here and there all over the country it was imitated.  Persons who never had the 
slightest knowledge of electrical science had a desire to see and test the telephone.  To do this 
first of all requires a degree of mechanical skill.  Acoustics must be understood, and a 
knowledge of the four branches of electrical science is a pre-requisite … and many of the 
nicer points that can be understood by investigation only…and now we have everywhere 
embryo electricians and experimentalists, where before were only the unscientific”.   The 
illustrations show Haven’s ‘new telephone’ from mid-1877 that sent messages down 
telegraphic lines and Duerden’s telephone of 1878. 

      Duerden’s telephone below. 

 
Haven’s telephone above. 



©2012 JSR  The early years of the telephone 

 9/24

 
 
The telephone was described as an item that could be made at home from parts obtainable at 
toy shops.  It almost certainly could but Bell and others had their sights set on much more 
than a toy.  From the first, the telephone was seen as a threat by the telegraph companies who 
were by now ‘big business’ and they had no choice really but to participate in the 
development of the new device. 

 
Technical developments 
 

There were no tinkerers more successful than Thomas 
Alva Edison, former newsboy and telegraph clerk who 
was just 3 weeks older than Bell.  One of Edison’s 
passing comments was “I never pick up an item without 
thinking of how I might improve it”.  1877 was the year 
that Edison introduced his phonograph to the world and 
also the year he made a serious and successful attempt to 
improve the telephone.  Edison had been developing a 
different transmitter that worked on a general principle 
similar to Elisha Gray’s, namely to make the sound alter 
the resistance in the circuit and hence alter the current.  If 
the alterations were in proportion to the sound intensity 
and be could be made quickly enough to follow the 
frequency of speech then the electrical signal would 
faithfully represent the sound.  As with many of Edison’s 
inventions, a working version was developed through 
multiple trial and error attempts by him and his team.  He 

implemented the principle differently from Gray.   His 1877 version is shown here. The key 
component is a carbon disk whose electrical resistance varies according to the pressure 
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exerted on it.  The diaphragm that receives the sound presses 
on a button that itself rests on a platinum plate sitting on top 
of a carbon disk.  The plate feeds a current through the disk 
from top to bottom.  Because of the variable pressure on the 
carbon disk, the amount of current varies in sympathy with 
the sound reaching the diaphragm. 
 
That is the principle but there is a snag.  Suppose the variation 
in resistance because of the sound pressure is 1 ohm.  If the 
transmitter is part of a circuit including miles of wire whose 
resistance is 1000 ohms, then the variation in the current due 
to a 1 ohm resistance change will be very small.  Edison 
overcame some of this difficulty by an indirect coupling of the 
transmitter to the circuit using a transformer.  For example, if 
the transmitter is included in a circuit of just a few ohms, then 
a 1 ohm change can be made to generate a volt of signal.  This voltage can be multiplied 
substantially by a transformer so that a larger voltage signal is put onto the high resistance 
telephone line and has a decent chance of generating an audible signal in the distant receiver. 
 
Edison’s carbon transmitter was better than Bell’s electromagnetic 
one, particularly for long-distance work.  The Edison commercial 
machine swung into action and, backed by the enormous resources 
of Western Union, Edison started rolling out ‘his’ telephones.  The 
Bell camp responded by pointing out that they were using his 
receivers without proper permission.  Edison decided that he would 
come up with his own receiver and within a few months he did so.  
It was very effective, in fact so effective that George Bernard Shaw 
who worked for Edison described it as “of such stentorian efficiency 
that it bellowed your most private communications all over the 
house instead of whispering them with some sort of discretion”.  The 
Scientific American dubbed it “the Shouting Telephone, for its voice 
is louder than that of any ordinary speaker”.  One version is shown 
here.  For various reasons, not least the need to top it up with a 
liquid electrolyte, it didn’t catch on and the battle between the Bell 
system and the Edison system continued for a couple of years.  In 
Britain, at least, it was cut short in an unexpected way.  The Government had effectively 

nationalised the telegraphic service in 1869, allowing private 
companies to operate under licence from the Post Office.  A legal 
ruling in 1879 declared that the telephone service fell under the 
same 1869 laws and private companies would only be allowed to 
operate under licence.  The fall-out was that in 1880 Edison and 
Bell joined forces, in Britain at least, under the banner of the 
United Telephone Company which took out a 30-year licence 
from the Post Office.  The company itself didn’t last nearly that 
long.  This is rather jumping ahead of the technical story. 
 
May of 1878 brought onto the scene Professor Hughes, American 
deviser of the printing telegraph now living in England.  He 
reported in a paper to the Royal Society of London how to make a 
carbon ‘microphone’ (his name).  This worked without any 
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diaphragm.  A current passing through two conductors 
making loose, almost point, contact was strongly 
influenced by sound.  Even 3 nails would do the trick but a 
pointed carbon rod sitting on a carbon support was the best. 
 
Microphones became the topic of the year.  Edison had 
highlighted that the weakness of Bell’s telephone was the 
faint signal coming out of the transmitter.   The 
microphone seemed to be a possible answer to this.  
Hughes claimed that "the tip of a soft camel's hair pencil 
gently stroked along the table on which the instrument is 
placed is faithfully recorded as a loud rustling sound, and that the very footfalls of a little 
common house fly as it walks 
along the board [on which the 
carbons are situated] are heard 
with unmistakable distinctness by 
a person whose ear is at the 
distant telephone, which may be 
miles away".  The exploration of 
different forms of microphone 
became a hot topic.  Edison 
argued that Hughes microphone 
was just a variant on his carbon 
transmitter.  Hughes denied this, 
saying it was a different idea 
working in a different way. 
 

 
 
The effectiveness of the carbon microphone was beyond doubt and it spurred new inventors to 
enter the fray, such as the promoter of the ‘micro-telephone’ illustrated below.  “When the 
device is placed on a small sounding board every sound in the room is received and 
transmitted. An ant running across the sounding board can be plainly heard….When it is 
placed on a violin …a song sung to the violin is rendered in the receiving instrument with an 
Æolian harp accompaniment”.  What was not so commonly said was that a microphone that 
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picked up quiet sounds produced distorted speech when one 
spoke loudly into it, 
so sensitivity wasn’t 
the only issue.   
 
It is clear that Bell’s 
patent and the 
subsequent rapid 
promotion of the 
telephone started a 
bandwagon rolling.  
However, as a 
columnist for the 
Scientific American 

pointed out in 1878, all the principles upon which the telephone are based were known in 
1840.  As he rightly said, though, “scientific investigators are not necessarily inventors”.  
Faraday could have invented the telephone but he was not interested in the commercialisation 
of science.  The Scientific American showed the designs for a number of simple telephones 
over the early years of development but in 1880 a correspondent summed it up that “There 
are telephones and telephones, but in the host of instruments so named the successful ones 
may be counted on the fingers of one hand”. 
 
Through the mist of historical vision looking back well over a century, Edison’s carbon 
transmitter and Hughes’ carbon microphone merged into what became the standard telephone 
pick-up with a sensitive core made of packed carbon granules.  One practical feature is that it 
needs DC power to create a signal, so all telephone lines all over the country had to carry not 
only the telephone signals but also their own DC power.  This power was also used to ring the 
telephone and any supplementary bells.  This is why a traditional landline phone to this day 
works during an electricity black-out but also why fibre-optic phone lines need mains power 
to operate the phone. 
 

Earphones appeared in 
1879, as seen in the 
accompanying sketch 
on the left and the full 
headset appeared in 
1880 in McDermot’s 
telephone on the right. 
“This arrangement of 
telephone transmitter 
and receiver possesses 
many obvious 
advantages; for 
example, it would be 

very convenient in cases of writing by dictation, or of 
stenographers recording speeches. Persons may remain 
at home listening to public addresses, sermons, or 
concerts, sitting comfortably and listening without the slightest inconvenience”.  In the 
following year what were almost in-ear phones appeared for use in noisy environments.  The 
ear-pieces were tubes that transmitted the sound from a diaphragm within the wall-mounted 
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box.  One final 
patented receiver 
invention of 1880 
was the unlikely 
telephone 
receiver for the 
deaf.  The device 
consisted of a 
suitably 
terminated stick 
that the deaf 
person held 
between their 
teeth and pressed 
it to the diaphragm of the 
receiver.  Brilliant, if it really 
worked. 
 
Expansion of the phone system 

 
So far most of the story has concerned developments of the 
transmitter and receiver but as the phone system spread it was clear 
that a lot of effort had to be put into the infra-structure necessary to 

support a network of 
telephones.  There had 
to be an accompanying 
signalling system to 
alert the intended 
recipient that a call 
was being made to 
them: a bell, or a 
buzzer or electrically 
driven reeds for 
example.  A bell is 
clearly seen on top of 
the 1879 wall-mounted 
phone shown earlier.  
A sounder of 1878 can 
be seen here.   A 
manned switching 
station was needed to 
route calls: a telephone 
exchange.  The first of 
these was designed by 
a Hungarian Puskás 
living in the States in 
1877.  Telephones 
spread in the cities 
before they did in 
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urban areas, dictated by the perceived need of businesses and businessmen, by the fact that 
they worked best over short distances, and by their expense.  
 
Exchanges therefore sprang up in the big cities 
first.  Three illustrations here show one of the 
New York exchanges of 1880, the first Paris 
exchange at the Opera and the Paris exchange at 
La Fayette in 1883.  “The large and rapidly-
increasing number of telephone lines indicate the 
growing popularity of this means of 
communication, and we confidently expect at no 
distant day to see it almost universally adopted 
for business and even domestic purposes.  Already 
the wires extend in every possible direction from 
the central office, and fairly darken the sky in 
some localities”.   By March 1880 there were 138 
exchanges in the US and 30,000 subscribers.  The 
first UK exchange was opened in 1879 and there 
were some 30,000 UK subscribers over the 
country a decade later.   There were numerous 
‘behind-the-scenes’ innovations too, such as 
removing cross-talk and background noise caused 
by induction in neighbouring lines running 
parallel for some distance. 
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Both Bell and Edison marketed their system in Europe but they had to compete with 
independent European developments too, such as the telephones of Righi and Luedtge.  By 
the end of 1879, in exceptional circumstances commercial calls were being made over 2000 
miles in America.  This was a mere three-and-a-half years after Bell patented a barely 
working prototype phone, scarcely even a proof-of-concept.  The Scientific American in a 
reflective mood at the beginning of the new decade in January 1880 commented: “it took the 
steam engine centuries to pass from the stage of science unapplied to that of practical utility. 
The telegraph was not so many years in rising from the level of scientific experiment to that of 
a useful factor in the daily affairs of nations.  What the telegraph accomplished in years the 
telephone has done in months.  One year it was a scientific toy, with infinite possibilities of 
practical use; the next it was the basis of a system of communication the most rapidly 
expanding, intricate, and convenient that the world has known”.  The article goes on to 
highlight the saving in business time by not having message boys deliver messages across 
town “the increase of business efficiency due to such savings of time and trouble is beyond 
computation”….  “Soon it will be the rule and not the exception for business houses, indeed 
for the dwellings of all well-to-do people as well, to be interlocked by means of the telephone 
exchange, not merely in our cities, but in all outlying regions. The result can be nothing less 
than a new organization of society”.  The article concluded:  “the time is close at hand when 
the scattered members of civilized communities will be as closely united, so far as instant 
telephonic communication is concerned, as the various members of the body now are by the 
nervous system”.  They couldn’t have predicted then that mobile phones would be in the 
pockets of most of the world’s population by 2012 but there is no doubt that society wanted 
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the telephone, and still does. 
 
It was not only business and the well-off 
who reaped the benefit of early 
telephone development.  In 1880 
“Chicago leads the way in adopting 
telephones for general police uses. 
Experimental telephonic stations have 
been established at various points in 
one important district, and relays of 
mounted officers are kept in waiting at a 
central station.  Reliable citizens are 
furnished with keys to the telephone 
boxes nearest their residence.  To 
prevent false alarms the keys are 
numbered, and cannot be withdrawn 
from the lock until released by a key carried by the policeman on that beat.”  Inside the box 
was the ‘Police Telephone and Signal System’ call device, shown here with instructions 
“place the pointer on the service required and pull down the lever: 1 Police wagon; 2 
Thieves; 3 Forgers; 4 Riot;  5 Drunkard;  6 Murder; 7 Accident;  8 Violation city ordinance; 
9 Fighting; 10 Test of line; 11 Fire.”  This is so reminiscent of today’s infuriating telephone 
menu options.  There was also a handset to allow a conversation.  The police had access keys 
to the boxes too and by April 1881 there were about 100 such boxes in Chicago and “the 
efficiency of the police in the districts covered has been nearly doubled, judging by the 
number of arrests made, while there has been a marked decrease in the number of crimes 
reported.” 
 
Another correspondent of 1880 
thought that the army was not 
keeping up with times in relying 
on telegraphy transmitting 
instructions  “letter by letter is 
necessarily slow and uncertain 
compared with the ease of 
communication by word of 
mouth”.  He goes on to point out 
that “Moreover this instrument 
cannot fail to diminish the danger 
to the general in command.  It 
will not be necessary for him to 
advance to points under fire in 
order to confer with his corps 
commanders.”  
 
Nowadays ‘Opera from the Met’ 
or from Covent Garden is 
fashionable and popular, the live 
performance being watched and 
listened to remotely in cinemas 
and halls across the country.  The 



©2012 JSR  The early years of the telephone 

 17/24

telephone introduced this concept.  In 1881. live at the Grand Opera in Paris was an attraction 
at the Paris Electrical Exhibition with its “nightly demonstration of the marvellous powers of 
the Ader telephone, by its transmission of the singing on the stage and the music in the 
orchestra to a suite of four rooms reserved for the purpose in one of the galleries of the Palais 
de l'Industrie.”  Enormous queues 
built up before the doors of the 
gallery were opened and although 
there were three rooms with 80 
telephones each, visitors got to 
listen for only a few minutes 
before having to move on.  Even 
more impressively, the sound was 
transmitted in stereo, the left and 
right earpieces being essentially 
two separate telephones linked to 
microphones at the front of the 
stage some distance apart.  The 
speed of innovation in the 
telephone network was truly 
impressive and the article 
commented that “certainly nothing 
has ever been done before so 
effectually to popularize science”.  
It was science that got the praise, 
not the opera.  The rich could even 
enjoy opera at home.  This was no 
one-off stunt, for remote listening 
to music through the telephone 
was promoted elsewhere in 
Europe and in the US. 
 
“In the larger cities telegraph wires are becoming 
objectionable to the public on account of the 
space they occupy, on account of the unsightliness 
of the poles and fixtures; and the great expense 
and trouble of constructing and maintaining the 
lines on house tops and in streets, is becoming a 
burden on the different companies.”  The 
accompanying 1885 picture of Broadway (below) 
gives and idea of the problem.  New York had 
clearly not invested in the 1881 Ellesworth’s 
telephone and telegraph line support, an ornate 
trunking on poles that can support street lamps, 
post boxes, public telephones, electric clocks, fire-
alarm boxes and more.  This was one better-than-
average idea that didn’t catch on, probably 
because its cost and maintenance far exceeded 
that of the simple wooden pole.  In the early days 
in Paris the French put the lines underground but 
found that the expense of locating and repairing 
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breaks was considerable. 
 

 
Underneath all this technical development, patent issues kept the courts busy.  In June 1881 
the United States Circuit Court in Boston made the decision that virtually confirmed to the 
American Bell Telephone Co. the exclusive right of talking over a wire by electricity.  “If this 
decision is correct, then the Telephone Company is in possession of one of the most gigantic 
and extra- ordinary monopolies ever obtained by an individual or acquired by a private 
corporation.“   The judge considered that Bell had not patented a particularly contraption for 
transmitting sound but “Bell discovered a new art - that of transmitting speech by electricity, 
and has a right to hold the broadest claim for it which can be permitted in any case.”  The 
report continued a little later “a trial has been had, the laymen are defeated, and the hopes of 
hundreds of telephonic inventors laid 1ow in the dust.  It may be, however, that the near 
future has relief for them in store.”  The relief being an appeal to the Supreme Court.   The 
report finished: “It may equally be said of Bell's telephone, that while it is a good receiver it is 
a poor transmitter - -so poor that its use has been almost abandoned in favor of superior 
instruments such as the Blake or the Edison.  If we had to rely only on the Bell instruments the 
telephone would be a nuisance, and the wide-spread use of speaking telegraphy now enjoyed 
could never have been realized.”  The relief never came, for the Bell patents were scrutinized 
5 times in the Supreme Court and were always upheld. 
 
Patents have a habit of stifling development but the American Bell Telephone Co. introduced 
the carbon microphone of Emile Berliner, another Boston man, better known for later 
inventing the turntable gramophone.  Patents respect national boundaries only so Bell’s US 
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apparently all 
encompassing patent 
didn’t stifle invention in 
Europe, though of course 
Bell’s company took out 
European patents as 
well.  At the other end of 
the phone line, Clément 
Ader in Paris, who had 
successfully 
demonstrated stereo 
telephony of the opera, 
tried his hand at 
developing a 
loudspeaker.  Unfortunately he called it a microphone, by analogy with a microscope that 
made small things appear large.  I don’t know how successful it was but it didn’t make his 
fortune, for Ader soon turned his attention from electricity to powered flight, where he had 
some success.  
 
The well known British electrician 
Sylvanus P. Thompson tried to get 
around the patent problem by 
developing Reis’s original concept into 
a working telephone – the Reis-
Thompson telephone.  It was ingenious 
but didn’t catch on.  By 1883 the Bell 
patent controversy was still in full 
swing, though Bell’s interests were 
clearly dominant.  The Scientific 
American wrote: “That the American 
Bell Telephone Company is master of 
the telephone field must be 
acknowledged.  Every telephone 
user knows it.  Every would-be user 
knows it.  Every telephone inventor 
knows it.  The recent consolidation of 
telephone interests, the massing of capital, the successes in court, have made this company a 
tower of strength.  With a capital of $10,000,000, swelled by premium to $18,000,000, with 
legal advisers, and experts schooled in the art of telephony from the beginning, and with 
judicial prejudice in its favor, it appears futile for a rival to attempt a contest with so 
powerful an opponent.  If the claims of the Bell patent are to be construed by every court as 
covering any and all methods of transmitting speech electrically, then telephone inventors 
must be content with the bare possibility of disposing of their inventions to the controlling 
power; but if, on the other hand, the Bell patents are found to cover only a specific method 
and apparatus for transmitting speech, then there is a field in which inventors may work with 
prospects of a reward.”   
 
The article said that more than 500 patents had been granted for improvements of the 
telephone and tried to encourage inventors that there was plenty of room for further 
development.  “Why should not the telephone speak out in the ordinary conversational tone, 
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and why should it not be spoken to in the same tone, without the necessity of being near the 
instrument?  Why should not the distance over which conversation is carried on equal 
telegraph distances?  Of course, we know that electricians and physicists have struggled with 
these problems, but what are the results?”  A decision in another landmark case came in 
December 1884, the court being inundated with 1207 pages of exhibits, 5239 pages of 
depositions and the words of 535 witnesses.  The judge’s opinion ran to 60 typewritten pages, 
to the net effect that the complainants’ case against the Bell Telephone Company could not be 
upheld and their over-arching patent remained valid.  The Bell patent ran for its allotted 17 
years, and was thought to end on March 7th 1893, though it was decreed to be the 30th January 
1894, 17 years after the 2nd Bell patent.  The Scientific American seemed please to publish a 
detailed description of the Bell telephone now that anyone could make one without being 
pursued through the courts.  “For the benefit of those who are desirous of making telephones 
for their own use, or for sale, we present perspective and sectional views of the latest and 
most improved form of telephone.” 
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Meanwhile, the telephone system continued to expand.  In Boston alone by 1st April 1884 
there were 2386 subscribers.   Over the US as a whole, in May, 1877, there was one exchange 
with five subscribers; in January, 1884, there were 906 exchanges, with 123,625 subscribers.  
Expansion wasn’t happening just in the US.  Paris had 10 telephone central offices and 300 
subscribers by 1883.  Their central exchange then is shown below. 
 
Inventions, too, kept coming.  In 
September 1884: “Recently an 
invention has been brought out 
for making the telephone an 
accurate timekeeper. By means of 
a simple apparatus, including an 
accurate clock stationed at the 
central office, a signal is given 
once a minute indicating the 
precise time, somewhat after the 
Planner of a repeater watch.”  By 
1885 the military telephone was 
at last a reality, in Europe at least 
as shown in the illustration.  
Although I remember the manual 
telephone exchange in my youth (‘Number, please’ came the female voice a few seconds after 
the receiver was lifted; ‘I’m trying to connect you’….) automatic telephone exchanges began 
to be developed in the early 1890s.  The Strowger Automatic Telephone Exchange, of 

Chicago, was incorporated in November 18th, 1891.  The 
illustrations here show the first version.  The calling was done 
using the keys below the phone, one for the units, one for the tens 
and so on.  If the number 234 is to be called, the line is engaged 
by one key then the hundreds key is tapped twice, the tens key 3 
times and the unit key 4 times.  The signals so sent go to the 
subscriber’s own switching machine and cause the rotary pointer 
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to make the correct connection.  Once the lines are connected the caller can activate the bell 
circuit to summon the person to the phone. 
 
I’ve mainly covered less than a decade since the Bell patent was submitted.  In many respects 
the development of the telephone system was impressive from the very beginning.  The 
telephone pretty quickly changed business practice, changed the way the movers and shakers 

in society interacted and spread out to services such as the police and army.  When the patent 
ran out, where there was one telephone before, it was not too long before there were a 
hundred.  Long distance telephony was a significant technical challenge, much more so than 
long-distance telegraphy.  For example, it wasn’t until 1893 that regular communication was 
established between Boston and Chicago, a distance of over 1500 km.   
 
Although the telephone originated in American, 
developments did not all go on at the same pace everywhere.  
In France they persisted in calling people by name long after 
the number of subscribers made this hugely clumsy and prone 
to error.  The main European and American cities called 
everyone by number.  A decade after the UK example of 
taking the phone network into national control, the French 
Société Générale des Téléphones was nationalized in 1889.  A 
similar fate happened to ‘private’ phone companies in other 
countries but not in the US. 
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From the mid 1880s, Bell 
spent increasing amounts 
of time in Canada, where 
he had first gone with his 
parents from Britain in 
1870.  He built a house in 
Nova Scotia that would 
become a base where he 
spent the next 30 years 
inventing a wide range of 
devices, most not having 
much to do with the 
telephone.  He did, 
though, develop the 
photophone in 1881 for 
the transmission of voice 
and music along a beam 
of light.  This was, 
arguably the first 
deliberate transmission of 
information by 
electromagnetic waves, 7 
years before Hertz 
demonstrated the 
existence of radio waves 
and as long again before 
Marconi showed how 
they could be used to send 
a simple Morse-code 
message.  Unfortunately 
for Bell, his patent 
expired many decades 
before optical 
communication became 
the technology to develop.  
The illustrations show 
Bell speaking into a tube at the far end of which is a reflector so positioned as to modulate a 
beam of light sourced from above and sent off horizontally.  At the receiving end the beam is 
collected by a reflector and focused onto a selenium cell whose electrical resistance varied 
with the incoming light and when included in a circuit created a variable signal that could be 
heard in a telephone receiver.   Bell demonstrated the system over a couple of hundred metres.  
What he really needed was the bright, straight beam of a laser.  
 
It’s almost certainly true that more phone calls today are delivered by electromagnetic 
radiation than by wire but this is the 21st century, a long time on in technological terms from 
the 19th century.   Bell himself is said to have considered the photophone his greatest 
invention.  Maybe it was, but it didn’t earn him the immortality he has.  Looking back on the 
early years of the telephone it is astonishing how quickly developments were made but yet the 
system came nowhere near the one we take for granted today.  The final picture gives a 
flavour of the 1890s with the laying of the first telephone line across the English Channel to 
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establish a telephone link between London and Paris in 1891.  The 1890s also saw the 
introduction of trunk lines in the UK and in many other places, the development of automatic 
exchanges, developments such as the public telephone boxes and a rapid spread of the 
telephone system both geographically and socially.  The telephone became one of the ‘must 
have’ items if one could afford it, and it has remained so ever since. 
 

 
 
 
 
 
 
 
 
 
 

That’s all for 
now. 


