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As to the first question I1 cant ans-

werwe r but here is a part of what I1 suppose
toio 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 jawaw made iq19 the shape of a
mouth of what appeared to beae shoe-
makers wax and rubber or soft leather
it had rubber lips which opened and
shut and the jaws were hinged like
those of a man this continued mr
bell isis my first attempt at a speaking
machmachinene when I1 was a little boy my
father took myself and brothers to see
an automaton which uttered some words
and when we came back he offered a
prize to the one of us who could invent
a machine that could speak I1Imamadedethethe
instrument of which this is a part and I1
succeeded in making it say some words
we were living in edinburgh at the
time in one of those scotch flats in
which each family has a floor with a
common hallball when I1 had completed
the machine we took it out into the hall
one day and made it cry mamma it
made a noise much like that of a baby
and the other families inin the flat ran out
and asked where the baby was that was
cryingr ing I1 remember this delighted us
veryzy much

your attention was turned very early
to matters connected with speechspeechandand
speech transmission was it not

yes my latherfather was noted as having
considerable knewknowledgeledge of matters con
necked with elocution he knew all
about the physiological production of
sound and I1 was brought up as it were
inIB an atmosphere of sound investigation
I1 was educated a the high school in
edinburgh and spent a year at the
university there but my attention was
early attracted to10 elocutionary studies
and I1 earned my first money as a
teacher I1 went out to teach when I1
was in my beensteens and I1 received at first
ito or so50 a year and my boatblaidd later
on I1 got cao70 or a year as teacher
of elocution anu music this WAS be-
fore I1 was twenty and at that time I1
devoted a great deal otof attention to
music I1ausedused to composecom P ose and one of
raymy early dreams was that I1 might be-
come one of the great composers of the
world

how about your musical comcompost
eions mr bell were they ol01 real
value

11I dont know about that was the
reply with a laugh 1I suppose
they seemed of great value to me at
that time

1 I suppose your work in music helped
youyon toward the invention of the tele-
phone

it may have done so was the re-
ply as I1 worked for a long time at-
tempting to transmit musical sounds
when I1 was about sixteen I1 discovered
what was to me a wonderful physiologi-
calca I1 fact and that was that each of the
vowel sounds has a different pitch
which is formed by the change in the
sizesue of the cavity in the mouth in mak-
ing them and not by what are popularlyp
known as the vocal organs I1 found
that I1 could produce a similar pitch inin
the taps upon a pencil laid against my
lips and toppedtapped while changing the Ccav-
ity

v
of my mouth as you do when mak

loging the vowels you can in fact play a
tune in this way you can do the same
withawith a pencil laid upon your throat but
herebete the sounds are reversed I1 was
much excited by this discovery and I1
wrote the facts regarding it to sir alex

ander ellis a celebrated english author-
ity on phonetics and mathematics and
received a request to call upon hiim
when I1 came to london I1 did so and
when I1 met him he told me that my dis-
covery had been made only a short time
before by helmholtz 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 I1 could
not well read sir alexander ellis told
me about it however and gave me to
understand that by means of vibrating
metal a tuning fork perhaps and elec-
tricitytricity helmholtzHdm holtz had reproduced
sounds I1 understood irom him that he
had been able to transmit these sounds
by electricity in this I1 was mistaken
and it may have been from my misconbiscon
caption that I1 was thus early made ready
for the idea of the telephone I1 had ac-
customedcus tomed my mind to the fact that vowel
sounds had been transmitted and if vowel
sounds why not the consonants it was
while endeavoring to transmit musical
sounds by electricity many years after-
wards you know that I1 arrived at the
dibdiscoverycovery

had you devoted much time to elec-
tricity belorebefore this

no replied mr bell 1 I knew ab-
solutelysol nothing about electricity and
it was to carry out my investigations of
this question that I1 began to study it I1
commenced with telegraphy and learned
to telegraph I1 had a friend at school
who was interested in electricity and
we worked together later on while
teaching school near london I1 had
among my pupils one young man whom
I1 was trying to cure of stammering
gave him one of the instruments and
practiced my telegraphy on him all
this time I1 was studying and teaching
the physiology of the voice I1 had this
knowledge otof the different pitch of the
vowels and as I1 carried on my expert
mentsmenis with the telegraph the idea came
to me of multiplex telephony I1 thought
that signals of different pitch might be
used in telegraphing and in these the
sounds in one pitch could be arranged
so that they would not conflict with
those on another pitch and thus a num-
ber of messages could be sent over the
same wire at the same time I1 worked
upon this for years and the telephonephone
was the outgrowth of this idea and of
my studies in connection with the deaf
and the eftorteffort to produce some kind olof
an instrument by which speech could be
made intelligible to them it was while
I1 was teaching in boston that I1 suc-
ceeded I1 had discovered that I1 could
transmit musical sounds by wire and
from that it was only a step to the con-
ception olof the telephone or the trans-
mission of speech the discovery came
slowly and I1 had all sorts of difficulties
both imaginary and real to contend

I1 had first a number of reeds as
sounding instruments at each end of a
wire with permanent magnets attached
to them these reeds being otof different
pitches I1 then found I1 could produce
the same result with a battery anandd one
steel rod I1 worked for months alterafter I1
had the idea that speech could be trans-
mitted dundei the iimpressionmp that the
power of the voice would be so lost in
its transmission that though I1 knew all
the sounds could be transmitted 1I did
notot believe they would be loud enough
2to be audible to the human ear

1 I made all sorts of experiments at
I1 thisabi time in testing such matters and in
I1 my investigations I1 wanted a diaphragm

as near like the human ear as possible
oueode day in talking about this to dr
terrence blake of boston he remarked
why not use the ear itselfit I1 said that
that would suit me exactly but asked
him where I1 could get a man who would
give me his ear and how I1 could possibly
keep it in good condition after I1 had f

gotten it he replied that he would get
me one and shortly after that I1 received
from him a human ear cut from a dead
subject and so treated that I1 was able
to study it and use it in my experiments
this was of great value to me s

I1 have there been many improvements
in the telephone since your original in-
ventionven tion

no replied mr bell there have
not the principle otof the telephone is
unchanged there have been many
improvements but they have been in
the rue of transmitters and receivers
and things connected with the telephone
As to the machine itself and its funda-
mental principles it is about the same
as when it was first made

will we ever be able to telephone
without wiresyes replied mr bell I1 think so
though the distance may be limited i

remember some experiments that
made one day in a field near rwnew
haven conn we had about fitlyfifty feet
otof wire stretched between two pokersjokers
which we had driven into the ground
and had attached a battery to them I1
put the receiver to my ear when 1I
heard the sound of a clock ticking
there was neither clock nor watch at
the other end of the wire and by listen
ing to the ticking I1 recognized that it
was the ticking of the university electric
clock at least half a mile off by this
clock a number of the clocks of the city
were regulatedregulatetl and the sound had evi-
dently traveled from these wires to the t

batteries connected with our bokenpokers
and that for a long distance without
actual wire connection I1 think dtint
our great steamers by means of the
heavy dynamos which they carry could
telephone each other on the sea when
miles apart and I1 have no doubt that
we will in the future be able to telephonehova
lorfor limited distances without wires

how about telephonic cables wiswih
we ever be able to talk across thisthe
ocean

it may be but there are difficulties
there which have yet to be ovovercomeercoine
these wi I1 have to be mastered bv some
one who has the cables at hand to ex-
perimentperi ment with I1 have never made
much investigation along these lines

how about long distance telephones
how far apart are they practicable

As far as land telephony is con-
cerned

con-
ccitr itaed replied mr bell distance Asis
practiceticaalv eliminated we can now
talk between boston and chicago and
we talked in boston to one another
ahrthroughugh wires which went to chicago
and back a distance I1 judge of about
2000 miles I1 expect to see the ian
dibdistancetance wires rapidly increase and the
dav is coming when the telegraph will
only be used for business requiring writ-
ten messages

how about cheap telephones would
not putting down the rates so increase
the business as to make it pay larjar bet-
ter than it does now

the telephone business replied
mr bell is like no other that I1 know
of in ordinary bubusiness the result
would be as you suppose but with t e
telephone the increase in the number 0of


