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“As tothe first question I can't ans-
wer, but here is a part of what I suppose
to be my first invention.'’ replied Mr.
Bell, as he took down from a hook a
kind of a cross between a rat trap and a
human jaw made in the shape ol a
mouth of what appeared to be shoe-
maker’s wax and rubber, or soft jeather.
It had robber lips, which opened and
shut, and the jJaws were hinged like
those of a man, *“This,” continued Mr
Bell, '‘is my first attempt at a speaking
machine. When | was a little boy my
father 100k myself and brothers to see
an automaton which utlered some words,
and when we came back he oftered a
prize 10 the one of us who could inven:
a machine that couldspeak. [ made the
instrument of which this is a part, and I
succeeded in making it say some words.
We were living in Edinburgh at the
time, in one ot those Scoich fiats in
which each family has flour, with a
common bhall. When I had compleied
the machine we took it ou! into the ball
one day and made i1 cry “"Mamma.” It

made a noise much like that of a baby,

and the other familes in the flat ran out
and asked where the baby was that was
crying. 1 remember this delighied us
very much.”’

“Your attention was turned very early
to matters connected wilh speech and
speech transmission, was it not1?”’

“Yes; my father was noted as haviug
considerabie knowledge of malters con-
nected with elocution. He knew ali
about the physioiogical production of
sound, and I was brought up, as it were,
fn an atmosphere of sound-investigation.
1 was educated ar the High school in
Edinburgh, and spent ajyear at the
university there, but my attention was
early altracted 1o elocutionary studies,
and 1 earned my first money as a
teacher. 1 went out to teach when I
was in my teens, and | received at first
A1o, or #50, a year and my boatd. Later
on I got £70, or $350,a year as teacher
of elocution ano music  This was be-
fore I was tweniy, and at that tinie [
devoted a great deal of attentionm to
music. I used tocompose, and one of
my early dreams was that I might be-
come one of the great composeis of the
world. "

“How about your musical eomposi
tions, Mr. Bell? Were they ot real
value?”

"] don't know about that,'* was the
reply, with a laugh. [ suppose not,but
they seemed of great value to me at
that time."”

"] suppose your work in music helped
you toward the invention of the tele-
phone?”’

it may have done s0,” was the re-
p'y, "as | worked for a long time ai-
lempting t0 transmit niusical sounds,
When I was about sixteen | discovered
what was to me a wonderlul physiologi-
cal fact, and that was that each of the
vowel sounds has a different piteh,
which is formed by the cbange in the
size of the cavity in the mouth in mak-
ing tbem, and not by whatare popularly
known astbe vocal organs. | found
that I could produce a similar pitch in
the taps upon a pencil laid against my
lips and 1apped while changing the cav-
ity of my mouth, as you do when mak
ing the vowels. You can, in fact, play a
tune in this way. You can do the same
with a pencil laid upon your throat, but
here the sounds are reversed 1 was
much excited by this discovery, and 1
wrote the facts regarding 1t to Sir Alex-

P

ander Ellis, a celebrated Englishauthor-
ity on phonetics and mathematics, and
received a request 1o call upon him
when 1 came to L.ondon. | did so, and
when I niet him he told me that my dis-
covery had been made only a short time
before by Heimholtz, the famous Ger-
man scientist, who died last year, and
that he had written a book on the sub-
ject. This was in German, which 1 could
not well read. Sir Alexander LEllis told
me about it, however, and gave me to
understand that by rneans of vibrating
metal, a tuning fork perhaps and elec-
tricity, Helmhohz had reproduced
sounas I understood irom him that he
had been able to transmit these sounds
by electricity. In this I was mistaken,
and 1t may have been from my miscon
ception that 1 was thus early made ready
for the idea of the telephone. 1 had ac-
customed my mind to the fact that vowel
sounds had beentransmitted,and il vowel
sounds, why not the consonanis? It was
while endeavoring to transmit musical
sounds by electricity many years aiter:
wards, you know, that I arrived at the
discovery.”

“Had you devoted much time to elec-
triaily betore this?'’
- “No,” replied Mr. Bell. *'I knew ab-
solutely nothing about electricity, and
it was to carry out my invesugations of
this question that | began to study it. 1
comtmenced with telegraphy and learned
to telegraph. 1 had a friend at school
who was interested in electricity, and
we worked togetner. Later on, while
teaching school near London, 1 had
among My pupils one young man whom
I was trying 1o cure of stammering.
gave him one of the instruments and
practiced my telegraphy on him. Al

this time 1 was sludying and teaching’

the physiclogy of the voice. 1 had this
knowledge ot the different pitch of the
vowels, and as I carried on my experi
ments with the telegraph the idea camer
to nie of muluplex telephony. I thougut
that signals of different pitch might be
used in telegraphing, and in these Lhe
sounds in one pitch could be arranged
so that they would not conflict with
those on another piteh, and thus a pum-
ber of messages could be sent over the
same wire al the same ume. [ worked
upon this for years, and the telspaone
was Liie outgrowlb of this idea, and of
my studies in connection with the deal
and ttie effort to produce some kind of
an Instrunment by which speech could be
made mtelligible to them. It was while
I was teacning in Boston that I suc-
ceeded. 1 had discovered that 1 could
transm:it musicdl sounds by wire, and
from that it was only a step to tbe con-
ceplion of the teleptione or the trans-
mission of speech. The discovery came
slowly. and I liad all sors of difficuities,
both imaginary and real, to contend
witn. | had frst a nuniber of reeds as
sounding instruments at each end of a
wire, wilh pgrmanent magnets attached
to them, these reeds being ol differem
pitches, I then found | could produce
the same result with a batiery and one
steel rod. I worked lor months, after I
rad the idea that speech couldbe trans-
mitted, under the i1mpression that the
power of the voice would be so lost in
tts transmissinn toat though 1 knew all
the sounds could be transmitied, 1 did
not believe they would be loud enough
to be audibie 1o the human ear.

"1 made all soris of expernments at
this time in testing such matiers, and in

my investigations | wanted a diapbram
)

as near like the human ear as possible.
Que day, in talking about this 10 Dr
Terrence Blake of Bosion, he remarked,
‘Why not use the ear itself?’ [ said that
that would suit me exactly, bui asked
him where I could get a man whao would
give me his ear and bow I could possibly
keepitin good condition after 1 had
gotten it. He replied that he would get
me one, and shortly after that I received
from bini a buman ear cut from a dead,
subject, and so treated that 1 was able
to study it and use it in my experiments.
This was of great value to me.”

““‘Have there been many improvements
in the teiephone since your onginal in-
vention?”’

"No," replied Mr. Bell. *“There have
not. The principie ol the tetephone is
unchanged  There have been many
impruvements, but they have heen 1n
the liue of transmitters and receivers,
and thiogs connected with the telephone.
As to the machine itsell and its funda-
mental principles, it is about the sanie
as when it was first made "

*“Wili we ever be able to telephone
withoul wires?"

*Yew,” replied Mr. Bell; ‘I think so
though the distance may be limited. .
remember some experiments ihat
made one day in a field near New
Haven, Conn. We had about fifiy feet
ot wire stretched between two pokers,
which we had driven into the ground
and had attached a battery to them. 1
put the receiver to my ear, when I
heard the sound of a cilock ticking.
There was neither clock nor watch at
the other end of the wire, and by listen-
ing 1o the ticking, 1 recognized that it
was the ticking of the University etectric
clock at least half a mile ofi. By this
clock a number of the clocks of the city
were reguiated), and the sound had evi-
dently traveled froni these wires 1o the
batiteries connected with our pokers,
and that for a long distance without
actual wire connection. -1 think that
our great steamers, by means of the
heavy dynamos, which they carry, could
telephone each other on the sea when
miles apart, and I have no doubt that
we will in the tuture be able totelephone
lor limited distances withour wires '

“How about telephonic cables? Will
we ever be able to talk across the
ocean?’’

1t may be, but there are difficulties
there winch bave yet to be overcome.
These wil have 10 be masiered bv some
one who has the cables at hand 10 ex-
periment with. I have never made
much investigation along these lines.”

**How about long-distance telephones?
How far apart are they practicable?'

“*As far as land 1elephony 1s con-
cerned,” replied Mr. Bell, “distance is
practicallv eliminated. We can now
talk between Boston and Chicago, and
we taiked in Boston 1o one another
through wires which went to Chicago
and back, a distance, I judge, of aboul
2,000 miles. I expectto see the long:
distance wires rapidly increase, and the
dav is coming when the telegraph will
only be used for business requiring writ-
ten messapes.’’

**How about cheap telephones? Would
not putting down the rates so increase
the business as 1o make It pay lar bet-
ter than it does now?"’

“'The telephone business,” replied
Mr. Bell, *is hke no other that I know
of In ordinary busipress the result
would he as you suppose. But with the
telephoue, the increase in the number of!



