Alexander Graham Bell in 1904

mmm %8"3%# A THEOEN

THIS KITE FLIES WITH A CARRYING W ?
POUNDS. IT CO%JLD EABILY CARRT ENGIN

HALF A MILE ABOVE GROUND AND WAS BTHADY A8 A
lls PULI... IT I8 MADE OF TETRAHEDRAL CELLS, BUT 18 AND DILY REAT
1903, by QGllbert H. Grosve HEIGH' ALTHOUGH THE RAIN w POU G.—
Photo tﬂpyri'ht 1908, by Gllbert- H. Groavenor.

(Copyrighted, 1904, by Frank (. Carpenter.)
BHINGTON, D. C., June 0=
Bpecial Correspondence to
Beea. )-"Call upon me at my hou
At any time tomorrow night, bee
tween 10 and 4 o'clock In th4
morning, and the later the better."

Thesoe were the words of Dr, Alexandes
Graham Bell, I had asked him when we
eould beat meet for a good long chat about
the telophone and his recent experiments
in the fleld of aerial navigation, and this
was the answer, Dr. Bell's favorite work-
ing time is at night, and his mind is at ite
brightest from midnight on. He Ia then frea
from Interruption, and ¢an give up his
soul to the socientific experimenis and In-
ventlons which form his lfe work. He
never goes to bed until after 4 a, m., his
usual sleeping hours belng from 4 until 11,
The afternoon ls devoted to social and
business engagements, xnd the night dm
to reading nnd work.

These have beon the hlblll o! a lifetime,
and they are excellent ones i{f Dr. Bell's

It takes Imagination to invent, and Dr.
Bell has this faculty to a remarkable de-
gree.  His vision, based upon the great
solentific knowledge, s wider than that of
the ordinury thinker, and his oreative
mind ls alwiys searching out and suggest-
ing new things, This was evident through-
out our conversatlon, of which I can re-
peat only s part

The talk covered a wide range, now per-
sonal, now sclentifio, and now almost pro-
phetic as to the possibilities of the future.
it jumped from Japan to Nova Scotln and
from Washington to London; from the use
of a dead man's sar In telaphonic experi-
ments to oratorical and musieal exhibl-
tions over the telophone and graphophone;
and from electricity to hellum and radlum
and the navigation of the air

In our conversation about electricity I
giked Dr, Bell whether his solentific knowls
edge of that force had not alded him in the
invention of the telephone,

“Not at all,"” he replied, *“When 1 besnn
my experiments upon the telephone T had
no wsolentific knowledge of electrioity. I
knew practically nothing about It; and had
it been otherwine 1 could never have made
the disvoveries which culminated In my
sucoess. 1 don't betiove any electrician
oould have Invented the talephone.”

of that day would not have belleved In

application, The ldeas whish

brought forth the lelephone would not have

come to ma, and had they done so 1 would

Bhave at once discarded them as foolish and
L]

tmpractical.’

“Hut did not electricity have much to do
with the fret telephone?’

“Not a great deal' was the reply. “"We

had two cloctro-magnets, one st each end
These werg all that wore used
Instrumaents, and we transmitted
almost an woll as we do
teriea and other eleotrioal
been the outgrowth of
ties In the practical working
rather than jn the pure
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into; and the dlaphragm. as it is,
was.made for speaking, not for hearing.
A plece of iron or stes!l would do just as
well for the purpose for wilch i & now
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used,. Wo had at first two such mouth-
plecen, one held at the ear and the other
to speak into. While listening the re-
ceiver often puts one of these at each ear
to better the transmission. The batteries
wore necessiinted for oalling the sub-
soribers. ' We had to have call bells, which
were originally rung with a crank, as Is
done in some of the old ‘phones today.
Thése bells pecessitated sn electric bat-
tery for every Instrument, and other
things have added glectricul wmachinery
which was entirely unknown at the-start,”

“Cannot you give mo the autobiography
of the telephone, Dr. Bell?' I askcd.

1 will give you some of It at least,” was
the reply. “The Invention was born, 1 may
sy, In my long study of sound In conneo-
tion with the buman volce, I might per-
hapsa say that lts birthplace dated still
farther back. My father's life was devoted
to the study of voonl sounds. He was an
authority on volee culture, and also the in-
ventor of visible speech, an alphabet In
which the actions of the organs of the
mouth in producing speech are symbol-
ized. By this Invention the sounds of any
languages may be expressed. and by It a
large number of deaf people are taught to
speak, Even back of that, my grandfather
was a student of sound. He was an orator
well veraed In elocution and volce cullure,
80 that If there s anything In hereditary
the germ of the telephone may have come
from my grandfather.'

“Riease carry the autoblography down
into your own fife,” sald I

“As I think of 1t lu_that Way, I oan mark
s#everal Intereating stages which now seem
o polnt to the telephone,' sald Dr. Bell
“I have told you, In the past, how father
onoe offered mywelf and my brothers prizes
if we could Invent any kind of a machine
that would talk, This was after he had
taken us to see a speaking automaton, 1
did Invent & mouthplece of rubber and
other material that would say mamma and
ery llke o baby. Anbther stage might be
marked by my ambition to be & singer and
& musical composer. 1 had a good volee,
and, just before reaching manhood, 1 was
dovoling myself to It tralning with that
lfe work In view. This led me to the
further study of the voloe and the Lrans-
mission of sound. That ambition was given
up on account of my hemlth, amd for the
same reason father brought me to Canada,
whare we purchused a farm. This migra-
ton now soems almost providental in the
lite of the lnvention, for I am sure had 1
remalined In Engiand I never should have
made It The Intellectusl atmosphere of

Groal Drilnin W 0o cold and conservative
N 5

* line of sound and sound transmiselon,

to Incite great discoveries, whereas that
of this country is stimulating and friendly
to all new things. Our patent system is
ilso far more encouraging.'

“Well, to continue my story,” Dr. Bell
went on, I found the Canada farm Jjust
what 1 needed. The change and the oul-
of-door life soon made a new man of me,
and father, in the meantime, having again
taken up his studies of the teaching of the
deaf, I became interested In that and was
made profeasor of vocal physiclogy In the
Boston university,

“All this work, you see, was mong 'he
Then
another stage appeared which connected my
vocal studies with the machinery of the
telephone; 4 became interested In muitl-
plex telegraphy, and tried to make an in-
vention by which several messages could be
glmultaneously sent on one wire by using
the musical scale with signuls of different
pltch. We empluyed a serles of reeds as
pounding instfuments in these experiments,
connecting them by means of a wire, One
day one of the reeds accidentally struck (he

| dlaphragm at one end of the wire, and Its
| vibration was seen on the diaphragm at

the other end. If that sound could be
transmitted, why not other sounds? The
though .was one of the suggestion which

. resulted In the telephone. Later I had Lhe

wire conducted from ove of the top rooms

{ of the house to the electrical workshop In

the basement, and speaking Into the dia-
phragm was heard by Mr, Watson, my as-
pistant, below. 1 tried to get him to reply,
but could not hear him. He came in a lit-
tle later, much excited, and 1 asked him
why ho did not answer, He sald he had
tried to. 1 then went down and took his
place, but I eould not distingulsh his words,
1 can only explain this by the fact that
my Lrained volce was more easlly heard
than his untrained one, and that his hear-
ing, sharpened by the necessities of a nolsy
workshop, was betier than mine. This
experiment, however, showed me that the
telephone could be made a success, and 1
at once applied for my pajents’

“How did your trlend.l view the lnven-
tion¢*

“The most of them laughed at it," sald
Dr, Bell. "They considered it a toy at best,
and, even, after It was proved a suocess
in the transmission of sound, some told
me I was foollsh to devote myself to a
thing that could never be of practical value,
while I had a chance of making & fortune
if I kept at my work In multipiex teleg-
raphy." -

“DId you have much trouble in protect-
ing your invention?"'

“Yeu," replied Dr. Bell, “As soon as its
practical advantages were understood,
oliims to o prior invention of the same
thing sprang up on all sides. Half a dozmen
electriclans came forth, each announcing
himself as the original Inventor, and claims
and Interferences were filed against my
patent. One newwpaper report alleged that
I had pald an examiner of the patent of-
fice $100 to lllegally secure my patent, hav-
ing stolen the ldea from prior claims, and
& mark was made on the hall floor of the
Interior department, where it was sald the
clerk stood when he made the alleged bar-
gnin with me. The story seems all the
more ridiculous now when [ remember how
scnrce 5100 bills were with me In those
daye"

“How oould you reply to ll.lt!li attacks™
I asked

“I'biat was one of the worst features of
the troubla” sald Dr. Bell. “! was instruo-
ted by my lawyers not to say anything
about my Invention, to bear all such attacks
without comment, and to let the battle of
its originality be fought out in the courts.
The result is that I have never told the
story of the telephone and its Invention,
The last time I made any publie utternnce
on the subject was In a lecture I delivered
in London in 1877, now more than twenty-
six years ago."

“But will you not write it soms dayt I
asked,

“Possibly I shall™ sald Dr. Bell, “but
not until my life reaches Ms reminiscent
stage, 1 amm now so much occupied with
the presont and the possiblites of Lthe fus
\ /

ture that the past seems far behind ma

“Has the telephone reached Its perfode
tion 7

“By no means,"” was the reply. "It is
still In ite infaney as an instrument for the
transmission of sound and in the extent of
ita use. Its business and mechanical are
rangements are still clumsy and unwieldly,
The telephone Industry Is one of the few
which cost more to handle st wholesals
than at retall. What I mean Is that It now
costs enormously more in proportion to rom
a large telephone business than a small
one, Suppose you are one of 100 families
cennected with & telephone exchange. You
and each of the rest will each have ninetys
nine other fumilies to talk with, and It will
require a certaln number of operators to
conduct your conversations.” Now, suppose
the patrons of the exchange be doubled
Each family will now have, Instead of
ninety-nine families, 19 to talk to, and the
possible number of conversations of every
one In the exchange has been multiplied,
not by two, but by 100; for every one has
100 familles more to talk to, This requires
a proportionate mnumber of new op-
erntors, and makes tho big business very
expensive, necessitating the finest ma-
chinery at the exchanges, A single switch=
board for instance in the central office of
New York costs $75,000.

“In the Improvement of the telephons*™
continued Dr, Bell, “in the telephone of the
future 1 look for all this business to be
done automatically. Instead of a single
wire there will be a little cable of wirea
connecting each house with the central exe
change, and it will be possible for ten
wires to do the work that-a thousand do
now. There may be a system by which the
subscriber can move certain buttons and
call up whom he pleases. The calls will be
automatio, causing the idle wires among
those in the cable to automatically come
into use, and when the conversation is over
the disconnection will be automatically
made, If this can be accomplished it will
do away with the vast army of telephone
operators, and so reduce the expenses that
the poorest man cannol aford o be with«
out his telephone.'

Wil sound transmission be also Ime
proved ™

“Yas; we now have the wire loaded with
pevernl unnecessary processes or attaohe
ments,. These will be gradually eliminated
and each wire will have but one work te
do and It will do fte work better.”

“How about telephoning without wires?™

“I think that will come some day,” re
plied Dr. Bell. "Indeed, I have done such
telephoning. Through my Invention of the
photophone 1 have also been able to send
sounds upon rays of light The sound-
carrying medium is of the same nature ag
the electrical medium, and it may be that
we shall some day send sounds through
the alr with the rapidity of light trans-
missjon. You know what is belng done In
wireless telegraphy. Bome day we may
have wireleas telephony as well"”

“Then you evidently think we have mot
come to the end of the inventive age?"

“No. Indeed, it s difficplt to say how
neir we are to its beginning. We are dis-
covering new forces and new principles
every day. Wo did much in the nineteenth
contury, but here, at the dawn of the
twentieth, we have an entirely new feld
opened up by the discovery of radium, and
that discovery the work of & woman. We
have several new forces—so new that we
do not yot know what they are nor how
they may change the life and work of the
world. We have radium, bellum, thorfum
and other wonderful things. By liquid ale
we have frogzen some of theso rays into &
liquid, and have, as it wers, bottled up the
rays of the sun and elso of these powerful,
snd, until now, altogether unknown forces
Indeed, we are dally more and mare surs
prised at how litlle we know, and we can-
not but think that the greategt treasures
of nature are yet to be dlscovered.™

“How abopt the alr and its navigation
Dr. Bell 1

“That Is one of the most Interesting Oelds

(Continued on Fage Hlxteon.)




