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of sealing-wax ,a little strip of platinum, 

representing the hammer of the ear, and 

which ‘made’ or ‘broke’ the electric cir- 

cuit precisely as in the instruments of a later 

date. The receiving instrument was a 

knitting needle, surrounded with a coil of 

wire, and placed ona violin to serve asa 

sounding-board.” 

Several other inventions of a similar 

character were brought out during the 

next few years ; but the greatest success was 

reserved for Professor Graham Bell, who 

gives thé following account of his. earlier 

efforts in this direction:— 

“Many of those present may recollect 

the invention by my father of a means of 

representing, in a wonderfully accurate 

manner, the positions of the vocal organs in 

forming sounds. Together we carried on 

quite a number of experiments, seeking to 

discover the correct mechanism of English 

and foreign elements of speech ; and I re- 

member especially an investigation in which 

we were engaged concerning the musical 

relations of vowel sounds. When vowel 

sounds are whispered, each vowel seems to 

possess a particular pitch of its own, and by 

whispering certain vowels in succession a 

musical scale can be distinctly perceived. 

Our aim was to determine the natural pitch 

of each vowel; but unexpected difficulties 

made their appearance, for many of the 

vowels seemed to possess a double pitch, 

—one due, probably, to the resonance of 

the air in the mouth, and the other to the 

resonance of the air contained in the cavity 

behind the tongue, comprehending the 

pharynx and larynx. Ihit upon an ex- 

pedient for determining the pitch which at 

that time I thought to be original with my- 

self. It consisted in vibrating a tuning-fork 

in front of the mouth while the positions of 

the vocal organs for the various vowel sound 

were silently taken. It was found that each 

vowel position caused the reinforcement 

of some particular fork or forks.” 

The following are the leading principles 

of Professor Béll’s invention :— 

“We must first comprehend the mode in 

which the sonorous transmission through 

  

the wire is brought about; for this it is 

which really constitutes the principle of the 

telephone. Ordinary telegraphic coils of 

insulated wire are applied to the poles of a 

powerful compound permanent magnet ; 

and in front of these is a thin vibrating 

diaphragm or membrane, with a metallic 

contact-piece cemented to it. A mouth- 

piece or trumpet mouth, fitted to collect 

and intensify waves of sound, is placed near 

the other surface of the diaphragm. It is 

known that the motion of steel or iron in 

front of the poles of a magnet creates a 

disturbance of electricity in coils surround- 

ing those poles; and the duration of this 

current will coincide with the vibratory 

motion of the steel or iron. When, there- 

fore, the human voice (or any other suitable 

sound) impinges through the tube against 

the diaphragm, the diaphragm itself begins 

to vibrate, and the contact-piece awakens 

(so to speak) electrical action in the coils of 

wire surrounding the poles of the magnet ; 

not a current, but a series of undulations, 

something like those produced by the voice 

in the air around us. The undulations in 

the coil produce a current in the ordinary 

telegraph wire with which it is placed in 

connection. A similar apparatus at the 

other end is hereby set in action, but in 

reverse order; that is, the wire affects 

another coil, the coil another diaphragm, 

and the diaphragm another tube, in which 

the sounds are reproduced in audible 

vibrations.” 
This invention was successfully applied 

to the transmission of musical sounds by 

Mr. Cromwell Varley, who, in 1877, pub- 

licly gave illustrations in London. 

One of the most interesting and valuable 

applications of Professor Bell’s telephone ~ 

in the United States was seen in a railway 

disaster near Hartford, Connecticut. An 

excursion train, returning from Moody and 

| Sankey’s revival meetings, plunged through 

a bridge, killing or wounding many passen- 

gers. Brought by telegraph wires to Hart- 

ford, the news was taken up by a system of 

telephone wires connecting a chemist’s shop 

with the residences of twenty-one physicians,


