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v < 11 OUT TWENTY
f Jl years ago a OUnr

t olive hued black

J haired Scotchman-

was fjf+
was experimenting

In Itosion upon a
I W 1 1 i machine by which

the deaf might be

i= WJ made lo hr and

the dumb taught to speak In doing so
s which practicallyhe made a discovery

annihilated distance as lar at sound is

concerned lie discovered Ihe pllncl

pie of the telephone and thereby treat

ed one of the greatest Industries of the-

O world The capital based upon his In

entlon now amounts to hundreds ol

millions of dollars The hake ol Marl-

boroughl a great telephone authority
f lately estimated that In 1891 eight hun-

dred million conversations passed over

the wires of six ol the leading countries
of Christendom and Ihele Ire today In

j
this country more than 230000 wbs < rl

Vera to the Ilell Telephone Company
alone The telephone wires ol this

aj company in the United States are wo-
ooI tidies in length so long that they

could go fourteen times around the

globe and lakes an army larger than

that ol Xenophon to keep Us machinery

in order Tills company received in

1891 more than three and one half million

dollars for the rent of Its lelephonesand

in 1693 It paid Its stockholders eighteen
hundred thousand dollars In dividends
Hut this IIs only one of the telephone
companies and Its work IIs confined to

the United States There ate similar
t

companies all over the clvllljed world

and as many tungsten those ol label
are sent along the avenues cfI their
wires The creator of this wonderful

Industry has been In Washington luring

the put week visited him by appoint
nitntat his laboratory ycslerdayand for
tthree hours chatted witht hinti about his

f work and the things concerning which

he knows more perhaps than any otherr man In the world 1 refer to Alexander
Graham Hell one of the lbestknon-
and le ast known men of the United
Sates lie IIs best knonn because
every one his heard of him as the In
Venice ol the telephone lie Is lean
known because he seldom talks for thin
newspapers because II is Impossible to

i i
I get hull to write an article lor the maga-

zines and because Sits luodeity and re-

tiringI disposition are suchI that he does
not let the world know ol the great

I work In Invention and science tint he
Is constantly earning on only a little of
which now and then filter out through
the patent office or In his letters to Ihe
great nciectific societies of the world

THE VOLTA IIVREAI-

My appointment was to meet him at
the Volta llureau How many of you
have ever heard of II It Is the greatest
Insulation in the world as retards the
scientific study of the deaf U hat the
bmilhionhn Institution U to general
science the VolU bureau Is to the science-
of the deaf It contains Ihe most com
jilele library upon such subjects in the
world and its collection of statistics re
gsidmg the deal ol the United Stales
more complete and more valuable than
any other such collection In the world
Here are to be found the deductions and
the experiments made by Mr llellwhich
have AD benefited Iheso unfortunate neo
tile He has shown how to make the
dumb speak and the dial heir sod this
bureau was founded by him lor the
furtherance of this science It is located
In Georgetown about n mile unit n hai
from the White House It Is a uo
story building ol Milwaukee brick and
stone about hfty feet wide by one hun-
dred feet long It has a flat roof and
Us architecture makes ou think at the
houses of 1umpcll It Is fireproof and
In its basement fur the tune IIs stored
Mr Hells scientific library which came
so near being burned when the fire
broke out In w oat Is now exVice Iresl
dent Mortons house on Scott Cirtlebul
which at that time belonged to Mr Skit

tlow nix GRAItlorliusin woo a5-
vgoTLLb

The story ol how Mr lien founded
this bureau Is nn inlercttt i ono Con
netted with it came the Invention ol tli-

iraphophone which the courts Ihavo
lately decided has prloilty rights over-
the inventions which make Edison

It phonograph now practical It illustrates
one side ol Mr Hells character that of
his love for science and also isms dcih
units tike onthin unless lie can give
something In return He told nun the
ftlcrv today

i illi Volta llureau said he Is the
outcome of the Volta prize Napoleon
llonanarteI loundul this prize wheiih
was Emperor of France In the hvior of
You tie Italian who Invented the
Nollaic battery and other things In cite
tricltt It cumulated ol Jocoo francs
or about 10000 and was to be voted
hy limo French overnmeut on occasion
to any one deemed worthy uf tins hay
Mr Invented something lot the teneti
of humanity It has been awarded only
three or lour times since Napo eo
founded It and It was voted to me wt
account of the telephone II came whe

i the telephone was nluicly u success and
had made me hnancially Indcpenuen
Upon receiving the money I drcidcd to
donate it to the lull rovcment ol ihin

aodatedsitlmit in-
oDlnlChaltssSumney

Fainter and my cousin Mr Cblchcste
Dell who Is also an InventorI I pro
used to them lint we take thin money

i ind establish a laboratory torch of us
j tutllni In our own labor asa part ol Ito

JpltiV stock and the Volta prize lobe
i

tours part ol the company audio
tsedasawoiklne fund With this we
rote to citaullsli a laboratory wills the

understanding that In It each ol til
should devote apart ol our time to our
special hobby In the way of Invention
and at the same time we would work to
getheron some one Invention which
wound be commercially profitable
This ua agreed to and we went to
work My hobby ass the study ol time

drat MrTalnter hadl an invention In
optics which he was trlmtoperfectt-
he exact nature of whichl Palo not feet

at liberty and Mr Chlcnesler-
Ilell was working on his wonderful ex-

periments In retard to recording speech
by means rf rhotographlne the vibra
nuns of a Ilet of water We lookedi

about for some lime for thin subject
the Invention that wants pay the bills
and concluded to take up and develop
the pmonograph Time Idea had been-
originatedI by Mr Edison and he hod
Iproduced a little tinfoil phonograph
which was a screeching squeaking toy
but of no practical value The needle
nude the Indentations on the llnoiland
these were liable to be up or
erasedI Tile result of our sock sac the
Invention of the graphophone by which
the record ol the sound was cut Into a
cylinder ol wax and a permanent Im-

piestionl made Alter we hail made the
dUcoverywe attempted In form scorn
binitlon with the company owning lime

discn patents but Mr Edison to a
certain extent repudiated their claims

II

and we organized a company Indepen-
dent of then There Lt no doubt In my
mind olII the value ol our patents and I
expect loser the graphophone go Into
general use Well we organized n com-
pany and I sold the stock representedI
by the Volta prize for Jlcoouo fiseoj-
ol IJIII gave to the American Society
lot TeachingI lo the deaf anderchllwith the a J established the
Volta ISurca-

uTIUIIIOM PILLS LADORATORV

This convetsatlon look place while
Mr tell and nusell were walking to
ether through the libraries ol the ola

Bureau 4Jicr the abovel remarks he
went on

list perhaps you would like to see-

the place where the Volla llureau oil < l

noted will take you where nonets
paper nun has ever beet before We
will make a visit loamy laboratory

IHe then led the way out of tho bureau
We crossed Ihe street and
the bdorllitloted bleb 5cor
ner lbuilding of
two stories not more than forty lee
squate and looking for all the world
lite a stable ThliM sold Mr hell Iis
my laboratory It was my lathers
stable and we have turned II Into a
workshop Ihere I have made a great
many experiment ol late tears toil Iin
ill have all of my models We enter-
ed and p islng through a workshop
containing benches and machinery
came Into a large room walled with
shelves filled sits model and Initiu
ments of all kinds andI reminding nto
much of ono ol the moJel rooms ot thin
patent office In the center filling up
nearly the whole floor was what at first
siht seemed lo boa model of a new
limiting machine It WM at least loo
feet long anil had a wide Inclined plane
runnini up into the air at an angle ofrorlyhvei degiecs asked w hat It was
and was told that It was a tpeseilinn-
aclune for the Instruction ol the deal

a sort ol a linotype as it were to l

used OIin deal words
could be put upon a backboard and the
etters distributedl again On the shelves
In the walls Htthe lest were perhaps lihty
models ol telephones and among Ihei-
he first one that Mr tell ever mode
It consisted of two telephones as It

were und was exceedingly clumsy la
appearance Keyond tills were scores
01 cylinders used In the experiments
upon the graphophon little tbottles
silenlum I I 1t Icontaining Mr Sell tola me
the largest quantity of this ulmost In
valuohln matrtial In existence tit the
would today and which ha used In his
experiments of telephomns without
woes slung the beam ol a ray of Ugh
There were many scientific Instruments
Inventions Illustrating mew and yet

I
explained theories as In the properly
matter orlghiattdI by Mr Hell soil rr-
horlo many dlir icDI things that the

mere mention uf them would fill a pu
of thb new pjpcrT-

KLlirilONK linLLj KIH8T INSNTIOf
As we Ilooked at limo orlgl lal telephone

Itasked Mr Boil It lie could remember
the time when he flint lealiied that ho
had Itnentuc power and If he had
model ul the very first Intentiba ha had
ever made-

A to the first question I cant now
set bill helD Is a paitof wlut I suppo
to bo my first Intuition replied Dir
Hell as he look don Irom a look a
kind ol a cross bctuecn a rat trap and a
humin law made lu the shape 01 a
mouth of what appeared lo to also
makers wax andl rubberor soft leather
It half rubber lips which openedl and
shut and the jaws were hingedl like
those ol a man This com nued Mr
Situ is mv first attempt at speaking
machine When I was n lfol boy my
father took myself and brothers Ale
an automaton which uttered sonic words
and when we came back ho on red a
prim to the one of us alma could umvrnt
a machine that conld maul I

Inurnment
rhotl of which tIrlan part and I

succeeded In making It say some wor-
Uc were living In Edinburgh at the
lime in ono ol those Scotch flats In
which each family has n loot wlllma
common hall Vi hen I had complete
the machine we took It out Into time hat
ono day and made It cry Mamma It
mode a noise much like that ol n baby
and the other fimilics In the flat ran out
and asked where Iho baby was that was
cr log I remember this diUghied us
cry much

TEACIIINO 6CIIOOI AT 10 A EAIl
Your attention was turned

to molten connected with spetrchanlU

speech transmission was It nUll
Vest my lather was noted at having

considerable knowledge of matters con
netted with elocution lie knew all
about the nhjslologlcal production of
sound and I wa brought up as it were
in an atmosphere of sound Investjgatin
I was educated at the High schoolln
Edinburgh anti spout plead at the

Ivertlly there but my attention wal-
early attracted to elocutionary studies
and I earned my first money at a

teller I went out to leach when
WAf

I
In my teens anllt received at fillt-

llO orJso a par and my hoard latter
all IInll70 or 5150 a year as teacher
or elocution aim music Fib was be
lore I was twenty and at that time I
devoted a great teal ol attention to
music Iwed tq compose and one 01-

nlyearly dreams was that I might be-

come one of Ihe real compotcrs ol the
0111I

How about your musical eompo-
dllonrDlr Hell Were they 01 real-
valne

I tJn t know about that was Ihe-

reply with a laugh suppose notbut
they seemed of great value to me at-

that time

tlUAT SCIENTIIIC miscovoeY-

II suppose your work In music helped
you toward thin Invention ol Ibo tele
phone

It may have dune so was the re-

yp at I washed fur a long lime at-

tempting lo transmit musical sounds
H hen was shoot sixteen I discovered
whit woe home a wonderful phvslolugl
cal fad and that was that mach of the
owtl sounds has A different punt
which Is formed by the chance in the
Ilzeollha cavity in the mouth In mak-
ing them and not by abalone popularly
known at the vocal organs found
that I could produce a similar pitch In-

Ihe taps upon a pencil laid against my
Ips and Upped while changing tho cav-
Ity ol my mouth at you do when msk-
hog the vowels You can In fact plays
lone In thlt way You can do the same
sills a pencil laid upon your throat but
here the sounds am reversed I was
much excited by this discovery and t
wrote the fads regatdlng Ills Mr Alex
under 1II s a celebrated English author
ity on phonetics and mathematics and
receive a request tt call upon him
when I came to London I did so and
when met him he told mi tint my dis
cowry had been made only n short lime
t clone by Htlmhultt the famous Ger-
man scientist woo timed last year and
Shot ho had written a hunk on the pub
Jett This was In German which I could
nut well read Sir Alexander Mils told

icnboutIII however and rue me to
understand that by means of vibrating
metal n tuning fork perhaps and dec
riclty Hiimholiz had reproduced
ouuds I undetstood brunt him that he
had been able lo transmit these sounds
electricity In this I was mistaken
and It may hive been from my miscon-
ception IhallI was thus earlymadeready
for Iho Idea of the telephone I had ac-

customed my mind to the fact that vowc
sounds hadbecn transmittedond vowel
ounds why not the consonants It wai

hlla endeavoring to transmit musical
sounds by electricity many learn alter
cards you know that arrived at the
discovery

tltLfGRArn To Tlin TELEPIluns-

IIlad you devoted much time to epee
rlcity before this

So replied Mr veil I knew ab-

olutely nothing about electricity ante
It was lo carry out my Investigations ol
this question that began lo study It I

oinmcnccd with lelcgraphyand learned
Ito telegraphI I lead a Inked at school

who was interested In electricityI and
we worked together Later on while
caching school near London I hai-
mong my young man whomturel was trying ol stammering

gave him ono ol the Instruments and
practiced my telegraphy on him All
his time I was studying anti teachin-
ghe

I

koowldge
physiologi ol this voice I had this

ol thin different pitch ol the
vowels Mild as I carried on my experl
menu with the telegraph thin Idea camu
to me multiplex telephony I thought
that signals ol different pitch might be
used in telegraphing and In these time

sounds In one pitch couldI be arranged
no that they would not conflict smth-

those on another pitch and thus a mum
her of messages could be sent over tho
same wire at this sane unto worked
upon this lor yens and the teliphon
was the outgrowth of this Idea and
my fstudies In connection with the dea
and the elfart to produce some kind ul-

an Instrument by which speech could he
made Intelligible to then It was while
I was teicnlng In Iljslon that I suc-

ceeded
¬

I had discovered that I could
transmit musical sounds by wire and-
Irons that It was only a step to the con
cepllon ol the telephone or the trans-
mission of speech The discovery cam
slowly and I had all sorts of dilliculties
both Imaginary and real to contend
with I hid lint a number ol reeds as
sounding Instruments at each end of a
wire w impermanent magnets attached
to them these reeds being ol different
pitches then found could produce
the sown result with a battery and one
steel rod I worked lot months alter I
had the Iden that speech could be trans
muted undet time Impression that the
poero the voids would be so Soot In
Its Iransmlsslnn that though I knew all
the sounds could Le transmitted did
not believe they would be loud cnoug
to be audible to the human ear

WORklNO ITII A DEAD tlANH EAR

made all sorts of experiments at
ihlt time In tailing such matters and In
my Investigations wanted a Unrhran
as near like the human ear as possible
Qua day Hiking shout this to D-

UrrencellUke of Iloston ue remarked
Why not se thin ear Hull I said tba

that could suit me exactly but asked
mint where I could get a man who would
KIVU me hubs ear and how could potslb
keep It In good condition after I had
I often IL He replied that he would get
me one and shortly alter that I recelvci
from lam a human ear cut Irons a dead

ibject and so treated thatI was able
tu stu Jy U and use It In my experiments
This was ol great value to me

I live there been in my Improvements
in tno telephone since your original In
vtnlion-

No replied Mr Bell Thor have
nutl rhu principle ot the telephone Iis
unchanged There lute bets many
Improvements but they have been la
tho lime of transmitters and receivers
and things connected w Ith the telephon
As lo the machine llsill and Its fund
Irental principles It Ili about the saute
as when U was first nude

TELLfllOMNO UITIIOUT UIRX1

Mllwe ever be able lo telephone
without wires

Us replied Mr hell I think so
Ithough the distance nay bo limited f
remember slum experiments lint I
made one day In n field near New
Haven Conn We hd about filly feet
01 wire stretched between two poker
which ue had driven Into the ground
and had attached a battery to them I

put the receiver Ilo my ear when I
heard the sound of a clock ticking
There was
the other tlcll nhlurrbakecedVillattlt
Ing to the
w is the tickingnfi the University electric
cluck ut least half u mile oil Jly this
clock a number of the clocks of the city
were regulateit and this sound had msi
dimly traveled from Ihesa wires lo rho
batteries connected with our poker-
and that fur a long distance without
actual wire connection I think that
our grail nuvntrs by means of the

heavy dynamos which they carry could
elephone each other on the sea whenI

niles apart and have no doubt that
we will In time futuret be ablel to telephone
hum limited distances without wires

OCEAN IIISTANCK LINE
out

How ab telephonic cables Will
we ever be able to talk across the
ocennY

It may be but there are difficulties
here which have yet to be overcome
These wl11I have to be mastered by some-
one who has the cables at hand to ex-

periment with have never made
much Investigation along these lines

HowI about longdistance tclephtmes
How far apart are they practicablei

At fir nt landl telephony Is con-

cerned replied Mr Hell distance It
practically eliminated We can now
talk between Boston and Chicago and
we talked In Iloston to one another
through sires which went tu Chicago
and back a distance I judge of about
3100 miles expect tu tie Ihe long
distance wires rapidly Increase nod the
day Is coming when the telegraph will
only be used for businessI requiring wrlt-
fins messages

CHEAP TELEPHONES

Howaboutcheap telephones Would-
not mulling down time roles so Increase
the business as lo make U pay tar bet-
ter than n dues oust

Time telephone business replied
Mr Hell Iis hke no other that I know
of In ordinary business the result
would lie as you suppose Ilul with the
telephone the Increase In time number ol
subscribers Increases the trouble ol
managing tho business enormously II
lor Instance you have fifty telephones
and filly subscribers you can supply
tkem eheopor and easier propoellonately
than 1000 itelephonesl i j and Icoo sub
scribers Time original fifty In the last
Instance can talk with twenty tunes as
many people and thu remaining 950 can
talk with them There is nu propor-
tionate decrease in expense What we
should hove would be a charge fur
telephones proportion to the number
of times tiny are used and tin the length
ol the conversations through them U
we had this there would be ewer ser-
vant girls Loislplng over the wires and
the expense would be paid by the peo-
ple

¬

whiz received the benefit As to
the cost oiltelephones lots not thin tele-
phone Itscll that costs so much It IIs the
machinery in connection with it We
have just put In a stew switch hoard In
llaltlmore which cot us 35oo3 and
we have everywhere expenses propor-
tionately freaL Hut as tu tuba mailerIhave nothingI to no I know nothing as
to Iho financial working of Ihe Invention
I have no knowledge ol Imaclal mullets
and I dont hike to tub business

SUNUINO SOUNDS OH SUNUKAM3

While In time laboratory I picked up
Irons one ol time shelvesI a ol
board about halt an lath thick and eight
Itches square out ot the center of
whkh extended a speaking tube which
apparently rested against a thin disk of
bright metal sunken limbo thin opposite
side This metal was like a silver mir-
ror and was about AS largo around as
the bottom ol a tumbler I asked Mr
Bell what It was mind ho told ne that U

was lime instrument with which be dis-

covered lhat he could talk front one
I10111110 another through the medium of-

a sunbeam or In other words could
send sound along a ray of light without
rho and of the electric wire 110 look
the instrument and put the tube lo Ilimo

mouth holding the mirror so that
cauiihl the loll and cast a little shadow
diu ol light on thin opposite wall Then
by breaming slightly he made this
shadow tnetease and diminish and go
Into nil lorna of thapatn rordlaphrgofhis bieitli akalnst the

Ilint shows you said he how the
action of the diaphragm Is circled along
thai ray Mow III you will put u uttio
bustle with some soot in it where that
shadow Is on the will and speak Into
the tube you will hnd that the touuil
will travel slung that ray uf light and
by having a receiver connected with the
bottle tans would be akin to hear what

you were sayingI We have spoken by
thisl means tu and from points Joo yards
apart and there seems to bo no reason
tu doubt that speech may be sent along
a beam ol light for great distances In
our experiment Ibis we first used sel-

enium n very rare I very
sensitive to li lit We love found r o
ever that we CoIn produce very good re-

sults with common soot and discoveries-
may yet be made which will nuke suds
an invention commercially practicable

MK HULLS HABITS OP VOKK

Upon the hack of this board I read the
record ot the Invention stating the
time when It was discovered and sizncd
Ly Alexander Graham Ilell soil Sum
ner Ulnter At looked at It asked
Mr Hell as to whether he always recor-
ded a discovery as soon as It was made
and told him ol a recent lnlervmew s h ch-

I had with Mr Charles lliush the In-

ventor ol thin electric light which be
toldI me that such records th 31proved lo-

be ol enormous value to him
Mr Hell replied that he tried to do so

hut the excitement at the moment ol
discovery was so great flat ha often for-

got
HeI showed me that In this very case

Ihe record had not been made until two
days alter the discovery He said how-
ever he had been very careful patent-
ing Inventions In America hot In
prelerence to foreign countries and that
through this had come to n large extent
loll success In the protection ol his pat-
ents I asked him some questions about
his work and he told me that his great-
est pleasure came Irom It He carries
on all his Investigations at nlgril begin-
ning In limn evening nnd seldom going to
bed before 4 oclock In Ihe morning
lHe leads in lace two lives one by day
that ot the ordinary man and another
by night that ol an inventor IHe finds
shin quiet of the night conducive tj
study an Ithat his sleep front 4 a m
until II IIt amply nuftlcient keep him
In good health and as resltul as that
winch other men takein the dark
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