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HOW THE TELEPHONE WAS INVENTED

Prof Alexander Graham For the First Time Tells the Story of Its Scientific BirthRo
mantic Story of Poor Young Scot in Boston Who Taught all Day and Experi-

mented all Night Impeled by Love of a Beautiful Woman

By JAMES olILHAXY THOMSON

The Iron steel and copper wire used
by one great telephone company in th
tnlted States ot America alone is of
snore than sufficient length to loop the
earth to the moon In fact if It were
osslble to make the connlCtions and to

support the 7TiSP miles of wire which
this company reports as being used
throughout Its various circuits on Jan
ifld three different wires could be
stretched between our llianet anti liar
lunar satellite

America Is tile birthplace of the tele
phone ItS discovery was made gener
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ALEXANDER BELLProm Becent Photograph

ally known In Philadelphia during June
iSZG1O years after the signing of the
Declaration of Independence md at the
Centennial exposition which commem
mated that event The story ot the in-

vention of the telephone Is in many re-
spects the most marvelous and Interest
lug part of tills one of thu worlds won
dLrs

Alexander Graham Dell the genius who
gave it sttentilic birth was born in Eilfl-
iurgh Stotiand in 1S17 Ills father Alex
lndr Meilville Bell was the inventor of
what is known as vlsihle speccha
system of teaching deaf mutes lieu to
spcik by Indicating to them through vlsi-
ble lhardellrs tIn combinations of the
vocal chords necessary to produco artieu
latH soulld To the Ufework of hisr father young Bell decided to him-
self After a preparatory training he
entered Lnlon university in StT but his
health him and he left shortly-
afterward In 1SO In company with his
parents he went to Canada

Rtallzin that the United States
offered a broader field for the work that
he had itt view young Bell In 1S2 crEto tile tnlted States and tettled in
ton where he introduced his fathers Sys
tern ot visible speech for the education
if leaf mute He supported himself ttfirst with private classes

First Electrical Work
Meaiivhile and eel before lie left

Etiglind young commencid lX-

rlmfts in that hrancii ot phYsics and
electrieity which embraces sould To the
tusk of an Inventor 11 this line brought
a lihlong trllnln for the profession of-
it teacher of vocal hlllysioloiYa profe-
s5ll involving a knowledge of how to-
pro1uee and lerceiv articulate sounds-
fiie rolndwark of the Istem which he-
taught in instructing mutes
to rPoSllze by sighti the motons of the
organs produce sleeh from
this to undcrtald the meaning of spoken
word ll all exlert In sound

which lmbrce nnong its other
braiiehie harmonies Some time
before he left England Ufl following-
the natural bent of his genius commenced
l xplrlmpntn in harmonics The art of

afordcl an alluring field
for research abut time he came
to this ountr he the Idea that
it system muliplo telegraphy might he
evolve princitile that the
various chords of a musical instrument
ue sensitive to sounds of different
iitehi While In Canada he worked out

I system of multiple telegraphy on this
lasl and upon locating in Boston lie
Inten ted Gardiner Hubbard and TomasSanders two gentlemen of wealth
extieriments

They hind confideiice in the young manS
and the three entered a 1urtncrshil It
being agreed that tessrs Hubbard and
Setiitlors should defray the expenses ot
the experiments neces5r to complete

system of and for talc3118 the necessary patents on It
Teaching wits absolutelyI his only means

of support He spent all day In the clnsi-
2Jom nnd when night came he devotchis time to study and experiment

s the young IlrocedcI with
his work he noted with overincreasing-
vorder

I

of the electrici earg fcurreOt l of sound
Some time In 1874 there occurred to him I

the Idea that possibly the human voice-
Itself might be transmitted and repro-
duced by means of the electric current

There are many Persons noWwho re
member with what Ineredult read
the fIrst press afounts Bells llscov
crY of the telephone Some even
refused to lxlleve after they had heard
spoken wor Issue frm the reeiver of I

the tllelhonl preferring rather to
that them or that
tbl were the victims ot some clever and
ingenious hoax

Hut the idea of the telephone had bln
born In the bran ot young Bell and core
weal or WOI was determIned
should cried thru h to at exhaust
Ire experimental concusion In the talor 1174 he elemetar1Idea for a speaking
friend Dr Clarence J Blake an emi
nent phslelaJ In Boston and an author

on aCouftll1Bell received hIm some encourae
mont for the ftrtlwr prosecution of this
origillill lidiii Ills partners Messrs Hub
bard and Sanders lreferred however
that tIle young man should devote himself

0 to the completion of his system of multi I

ple telegraphy a Id rather discouraged-
IsIs seemlnI impracticable Idea for the

transmission of speech by the electric
I

current
Get It Prof Henrys Advice

The year of IS dawned dark and
gloomy enough on the struggling young
inventor to have discouraged almost any-
one other than Bell After lie had com-pleted his system of multiple telegraphy
iinti applied for his liatelit he sync throwninto consternation by findingI that liI titie to the original Invention was contestedby tile Iistinguished scientist ElishaGriy of Ihiladeiphia 1ia went to Wash
In ton to look after his Interests andwhile there called on the veteran nhysl
clst and electrician Professor JosellL

Institute
Henry the secretary or the Smithsonian

I
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In the course of his interview with Pro
fCwor Henry he explained lila ideas for
the construction of the telepnone He then
wrote to his father and mother In Canada
telling them of his talk with Professor
Henry which it vlii be seen had a vital-
bearing on the future of Bells ideas for
the telephone

I felt said he so much encouraged
from his lProflsor henrys Interest
that I determined to ask his advice about
the apparatus I have designed Tor the
transmission of the human voice lb tele-
graph I explained the Idea and said

What would you advise me to do
publish It and let others work It out

self
or attempt t solve the vrobiem my

lie said lie thought It was the germ of-
a great Invention and advised me to work
It out myself instead of publishing It

I said I recognized that there were me-
chanical dllhiculties In the way that ren-
dered

I

the plan impracticable at the pres-
ent time I added that I felt that I had
not he electrical knowlrge necessary to

swerhwa
overcome the laconic an I

Get It
I cannot tell you how much those two

words encouraged me I live too much In
an atmosphere of dIscouragement for sd-

entiilc pursuits Such a chimerical Ideaas telegralhlng vocal sounds sem scarce-
ly feasIble enough to spend work-
Ing over I believe however that it Is
feasible and I have got the cue to the so j

lution of the problem-
The letter was written after his return

to Boston and lie started In on his exper
Imental work with renewed energy Io I

tried to accomplish with limited reoursa-
nd ulder conditions the most trying an
amount work which would have stag-
gered the strngcst of men lie taxed his

and PhYsical to theresurces then lie resolved on II hold step
On March IS lie wrote t his father and
mother

hI have put ouT my pupils and all my-
las5es 101111 the 1st of April Flesh antI

bleisl could stand much longer theengstrain I noon Inc lrofessionil
work is all in 10nfmlon and the only way
Is to cut the Gordian anti throw up
cverythin until the end is achieved

Bell worked on now day and night
studying and experimenting Meanwhile-
the situation had become complicated-
afld even Ilerhals a little more cillliciilt
for the young man In the course of his
association with his partner olr Hub
hard ho had met hl charming young
daughter ot that distinguIshed phUanthro-
1lst then Miss Mabel hltihlgxd rhl
had In love with one another Thu
pridefalen the Scotch gentleman of small
means which has been so charmingly-
characterized In the novels ot Sir Walter
Stot was exiggeratetl In young Bell

expense of his actual exlerlments In
niultiple telegripliy laid been defrayed hy
Ills partners In the enterprise BUt that
part ot the telephone experiments fell
entirely upon him and his slender purse
was taxed to the utmost to meet the calls-
UpOn it ie was unwilling to go to the
father of his hiancee and ask a loan to
help him defray his living expenses and
those Incdent to the purchase and con

appartus NeithercXlenshewas he wlln to parents for
aid and wih his sole source of revenue
cut off by dismissal of his classes he-

found himself reduced to the verge ot ac
tual want At this juncture a friend came
forward and loaned him a small um of
money on the security or his prospective
earingfrom teaching during the coming I

With this he struggled on The date of
the real discovery of the telephone might
bp said to be June 2 1S71 On that day
Bell was standing hy one of his haronicI-
nstruments when his assistant
ally tapped the connectng Instrument
with his hand proceed
inc from the nearby receiver would have
escaped the atlnton ot a less skilled ob
server thou him it sounded as
distinct as the crack of a pistol Again-
and again the excited YOUD scientist
made his asistant tapping
vIth his linger on connected harmonic

Instrument while he stood with his ear to
the receiving Instrument listening delght
ediy to the sounds that Issued
repeated the experiments until he had sat

that the sound which heIsled from the one Instrument was due to
electric impulses generated by the sonor-
ous vibrations ot the other WIthin the
hour he gave orders for the construction
of exactly such a telephone as In the pre-
ceding fall ho had described to Dr Blake

I

The electric speaking telephone was thena practical certainty I

In July and August whtn lila inventonwas ready to patent Bells
03in sick tngaJ himselfbroke ial went to visithis In the fall of 3S75 drew

UII for his patent These hegave to Mr Hubbard to take to Washing
ton itiil tile In the patent omce But owIng to delays with the English patent Iwas not until Feb 4I ISTG that the applica
tion was died with the commissioner ofpatents One hour after it was led Elisha Gm of Phiadelphia also thepatent 0111cc cveat inventorsagainst any attempt to patent nfl Instrument such as the telephone as he was doing some work looking to the transmis-
sion of Sleeeh by the electric current
Had this been flied before Dells apniica
ton there is a possibility that he would

have ben granted a patent
Patent perhaps the most Im

portant ever allowed by the United Statespatent otlice was Issued on March i 1576
to Graham Bell for his original invention-
of ll electric speaking telephone

reanwhllc Belt was at work harder
than ever conducting his classes in Boston
and in trying to make such ImllrvementsIn the telephone as su
lie sent the rude instruments which eon
tltuled his first telephone on to the Cen
tennlal exposition which was being held
that year in Ihliidelphia They wereplaced In an obscure corner of tile Mas-
sachusetta
no exhibi and attracted little or

Miss Hubbards Commands
Mr Gardiner Hubbard was attending theexposition during the later part of June
e learned that on June S theboard of judges of the includexpositoning rotes50r Henry llamThomson since Lord Kelvincompany with the Emperor of Brazil in-

spect some of the inventions in harmonicsof the dlstngUsnea scientIst Elisna Uray
As a special favor Mr Itubbard olitained
from them a promise to allow yonng HElto show his telephone contrlnlce toparty lii then telegraphed Bell to conicto Phiadelphia

le man was undecided as to
whether he should go Perhaps the cold
mss with which the invention had so far
been received anti the hardships which
had attended Its iliception had disheart-
ened him anti shaken his confidence In
himself Anyhow class work was press
lag and lie determined not to negiect his
scholars again for the chanCe of advertislog Ills already too expensive and unre
munerative invention

He had about made up his mind to let
the night train for New York and Phila-
deiphia leave without him when someone
knocked at his door and announced that
Miss Hubbard was awaiting him outside
In her carriale and desired to see him Im

seized his hat and went
down to meet her-

Why arent you ready to go to Phiia-
dehphia was the question which greeted
him

lhe young man began to explain about
his classes and other duties which would
deter him from taking the triVehl ebme take a drive me said
his fiancee This was nn inviaton which
hl could not refuse lie ear
tinge immediately and was drhfn to the
station There Miss Huhbard descended
Mr Itch did ilsewise

The Xw York train was already wailag on the track with steam up r
pull out

Mr Bell you are going to iJilidelphla
to exhibit your invention was the dcclii-
cii order that the young man received
And o to Phladellhla he did although
ther was malnln to waste
lit which to make other preparations for
the trip than to buy a ticket Miss Bell
saw him safely on the train and returiied
triumphantly home The next morning
lIeU arlvll in Phiadelphia and prepared
to ehibit lila telephone 5tii of June
proved a very warm day and the distin-
guished party of julges and notables In
eluding Sir William Thomson and irofcs
for Henry and the Emperor of Brazil had
taken a long time In examining the realremarkable Invention of Elisha GrThey must have felt considerably bored
when young Bell finally gained their at-
tention and commenced to explain his ap
paratus

But he had not proceeded far before Sir
Wiiiiam Thomson and Professor Ienr1became Intensely Interested
plalnlnl the theory of the telephone Beljilaced Sir William Thomson at one
his instruments and stationing another
ntemler of the party at tile other he told
them to go ahead and talk to one an
other

To lie or not tJ be that Is the lrslion bogau Sir William Do you hear
me Tli answer came back Yes quite
plainly The member of the party were
simply Emperr of Brazil
was then stationed at one Instru-
ments anti lie carried on on animated
conversation with Elisha Gray who stat-
ed his wonders at the marvelous invention
of Bells

Before Bell left Philadelphia that even-

Ing a note of congratulation was deliver
him from Sir William Thomson For

a week Sir William Proessor Henry anti
others exherimentesl examined-
the telephone Instruments When they
hind atsled themselves as to the eat

practical value of the inent-
lOI ito words of praise from them for
Bail and his telephone could prove too
strong

Accounts of the telepllne were publish-
ed in the Press and vert and ide-
granhed all over the world In a short
Willie the name or Hcl was 01 every
tongue and the oun fan awoke to had
himself famous 11 his widestdreams it might Ito stated parenthltl
tally that the Bostol press siiortiy after-
wards announced the marriage of Miss
olabcl Iuhl1rd to Mr Alexander Graliant-
Bali

Perfecting His Great Work
But the tlphonr which Bell exililiteliat tile Centennial Exposition would

the

scarcely be recognized as the parent of
the wonderful complete Instruments
used by the great company which
hears his name It Is true however that
the basic princIples ot the Instruments
which now transmit messages amounting
Into the biions are identicaily
the same Irst applied by Bell
The remainder has a matter of eve
luton and adaptation Of late the rein

movements have been efectedthe line of longdistance unticonversations can now be carried on
tween stations 2000 mile apart

How far the telephone has exceeded the
of Its friends lii this oneexpectatons frtcan ed best from themater report or Sir William Thomson-

and the board of judges of the Centennial
Exposition In It Is described as welt the
construction of the first telephone Isays

Mr A Bell exhibits an apparatus
by which he has achieved a result of tran
scendant scientific Interesta transmis
slon ot spoken words by electric currents
through I telegraph wire To obtain this
result Mr Bell perceIved he mUtt

I

JJ

produce a variaton of streiigth of cur
rent as be In exact propor
Boil to the velocity of it of air
moved by sound and he meth
od of doing 1 A piece of Iron atachedto a membrane and thus moved
Ire in the neighborhood of an electric
magnet has proved perfectiy successful
The battery anti wire of this electro mag-
net are In circuit with the telegraph wire
and the wire of another electro magnet at
the receiving station

This second electro magnet has a soldbar of Iron tor core which Is
one end by athick disk of Iron tube aur
rounding the coil and bar The free circu-
lar end of the tube consttutes one polo
of the electro ma adjacent
free end of the bar core the other A thin
circular Iron disk held pressed against
the end of the tube by the electro magnet
attraction and tree to vibrate through a-
very smal space without touching the

constitutes the sounder by
which toe electric efect Is reconverted
into sound

my ear pressed against this disk
I hear It distinctly speak several senten

scarcely saY I was astonished
m1 delighted So wale others iiicludinI-
Ome juoges ot our group who lnessedhe experiments anti verified
own ears the electric transmission of
speech ThiS perhaps the greatest mar-
vel achieved by the electric telegrph has
teen obtained by apPJlancf quite a
nomespun nail rutiimentar character
With some more advanced plans and moro
powerful apparatus we niay contdentbexpect that Mr Bel will
means of makIng voice and spoken
words audible through electric wire to an
ear ahundred miles distant

By the tme this report was published
thousands the brightest minds of tim
country had ben turned In the direction
of eciterimentntion and improvement on
the telephone Bell himself had discover-
ed that I tar more convenient form ot re-
ceiver

I
than the piece or Iron attached-

to a membrane was one which substi-
tuted acircular Iron disk firmly citpetli-
ii front of IL magnet Tills Was found to I

vibrate in much better unison with the
transmitter Into which words were spoken
at the other end or the circuit

Although a Jrecisely similar contrivance
to the Bail reccver It Is now generally
called will for a transmitter
known as the Blake carbon tnmsmlterhas now been generally adoptEd
form of tran < mlter substitutes for the
magnet Iron diaphragm a
nUloer ot small hIleeca of loose carbon
placed between a carbon dlaphr m and a
solid support Carbon was to be
prlferahw to metal on account of its pe-
eiiiiar properles for tranlmlttlng sound-
So to Iis thedllcate susepthlo itotfaiis or a
iiy crossing the carbon tusk produce aperceptible sound In the telephone

The carbon transmittef substitutes for
the impulses of electricity which were in-

duced In tho original form or tmnsmlterby tile action of the Iron
the magnet an electric current which pass-
es directly through the carbon diaphragm
and the loose carbon behind it In this
case the vibrations of the voice falling on
le carbon disk affect the current direct

Tile electrical impulses are UeCeflttiat-
etl by the motioit transmited through the
disk to the this shape
they are transmitted to the wire and
a series of ImpulsesI corresponding cx-
actly In rapidity anti shape or quality-
to those sent out are then reconverted
Into fac simile sounds at the receiving-
instrument As eiettricitb travels wlm
the velocity or lght which is much
swifter than sound telephone carries
and delivers the words spoken Into It
much more swiftly than the voice unaided
by the electric current cQuld send them

The method delcrlbed is known as the
system anti In general use at-

Ilreslnt
ater1 on all lines ot lY great length

in the most Improved JIMtnlmenh the
Blake carbol transmitter con
nMlnn the H1 receiver

Sieeialii contrivetl batteries tire now
used for rlnforcnj the eurrept on 10nJ
distance magnetic cols
used to convert the elltrlc vibratonscaused by tile voice Into
for hong distance transmission A thou
send improvements lit call bells for at

the attention of the central stalrctnl
the

the arranJemenllmd constrcton-of
ments themselves in the slter ofswlch
boards and employed
tral swlcheM methods of making
connections have been tiided since the
telephone was first put Into practiSal op
ertttion by Graham Bell and his assoel
ates These are all more or Ilss familiar
to the of persons who have ocmlloncasion make use of the greatest
timo anti laborsaving device of the cen
tUr1the eiectrlcspeaking telephone I

Instrument Through Wi-ch Emperor of Brazil and Lord Kelvin FirstSpoke Philadelphia Centennial 1876
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Cause For TeaI

Harpers Bazar
Oh Harold do you love meT Im-

plored the bride of a month as her husb-
and came in from his business and
pressed his waiting wife to his manly
bosom

Veil said he between kisses
what do you infer from this opera-

tion
Rut Harold do you really and truly

love me she demanded eager to hear
again from his lips what she had herd
mal times before-

Yes my darling I love you dearly
devotedlyI unceasingly contanty cx-

cessively amazingly any ad
verbs you happen t think or

You are making fun of me Harold
and you ought not to do that pouted
the bride

Xo love protested Harold as he
squeezed her and kissed her again r
was merely trying to convince you that
I do really and truly love you dearly
and dearly

Then you do love me Harold
Yes darling
Are you sure Harold
Quite certain my llrecloul
Oh Im so happy she said with a

little sighs of contentment Then she
asked

Do you love me i15 much as you did
this morning Harold I

r love you twice as much my char
mer asseverated Harold thinking to
make her Yen happy hut how little
do men know about women His bride
looked at him sorrowfully and de-
manded

Oh Harold why why did you love

me less this morning than you do
no

And she burst into tEars

Protect th Children
Worms rob children or the lifegiving

properties of their food retard their
growth and weaken their constitUtion
for life Most mothers know the srmp-
tools of worms Children are pale rest-
less and peevish appetite Is tickle and
sleep Is disturbed Thousands ot moth
ers have found Whlte s Cream Vermi
fuge a prompt sate and absolutely cer-

tain remedy It kills worms and gives
the child strength and vitality You
cant afford to take chances with worth
less Imitations rememoer the name
Price 25 cents

Sold by Z C M I Drug Department

A vocal solo Ot to Philadelphia
by Mr Llg E Gill at Saltalr SundayS

A Splendid Days Outing
If you want an enjoyable trip take

the Rio Grande Western excursioa to
Ogden and Ogden canyon Sunday next
at 830 a m A fine chicken fish and
berry dinner for 50 cents at the Her
mltage In canyon Conveyances from
Ogden Union depot but 25 cents for
canyon trip

The First Regiment band in a popular
concert programme Sunday at Saltair

CORN STALKS FOR NATIONAL DEFENSE

Heretofore Worthless Product of Western Farms to Make Our Warships the Best in the
WorldAll New Vessel of Navy to Utilize Pith of StalkAdvantages Are

GreatDistinct Advance in Naval Constructon liions For Farmers
I A new device In warship construction
has been found which it is believed
will make the American navy ship for
ship the superior of any other in the
world Curiously enough the material
for this improvement comes not from
our seaboard products but front the
waste or western farms Its value lies
In the fact that It will prevent ayes
sels fghtns ablt from being deafer has been pierced
In a dozen placeMr Nixon formerly aUnited
Statenaval constructor and who is
no engaged In building warships for
the government at Elizabethiport N J
says or the new invention

The value ot some light substance
that will preserve the stability of light-
armored vessels by displacing water
that might enter after a projeetile has
been appreciate i naval constructor
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PITH CELLULOSE OUR NEW BATTLESHIP

ever since we began to build steel ar
mored vessels

To meet this need the FrancIs orig-
Inated the use of celulose which when
fired into ssvehls up the Influence
or water and prevents further hollow
After various trials it was adopted in
ournavy Thus in the Columbia the
New York and the Olympia are
protetve decks of ample strength to
keep the shells of any vessels they
are liable to engage while their stabll
it is protected by hels of cellulose
several feet thick along edges The
English armored lulser BlakE has no
such protection for her stability anti
would not have the same chances as
the above vessels of our navy in a
sustained engagement uNo thoroughly satisfactory cellulose
material for this purose was discov-
ered however pith corn
stalks was utilized in Its manufacture
Corn pith Is a perfect obturator It
absolutely prevents water from coming
Iip by the opening made by an Sinch
shell When chemlcalv treated It is

in every wythoroughl
mets requirements of the situa

tion Maize Is exclusively an Ameri-
can product This gives 15 an im-

mense advantage over other natons
We have In the waste mater
western fields tIm very bct material
In the world for imparting this sort of
strength to our warships

For keeping out water a celulose
of three feet may bebet ehiicient as a 6ineh belt ofasteel so that we can protect our sta-

bility when we have a good protective-
deck back of i to protect the vitals
wIth 100 tons cellulose where we
should require 100tons of armor

In vessels of high speed where
weight Is needed for machinery and
an armor belt can not be carried cellu
lose Is used to preserve the stability I

In battleships thick armor is usfamidships anti aprotectl deck
cellulose belt beyond of this
armor In accordance with this plan
the navy department has provided for I

cehlulolse protection In the
Alabama Wisconsin Iln

ols anti other neW s sIN navy
Our cndiseis of the o type-

if they are provllei wills a cellulose
belt would be warranted in engaging

of the ironclads of
other
many

powprs senmlcass are liable
to be sunk by a weilthirected machine
gun fire This proitt ot itmerlcaii
farms affords IL cheap read rnans-
of vastly increasing the efficiency f-

our cruiser anti the unarmord sides
ot all our vessels should have these
belts witiout delay This dlsel anti
application celulofe Is of as vital
importance to our its the devel
opment or Harelzel armor and
smokeless Powder

This follows from the fact that
without adding vcr much to the cost
of our vessels we can greaty Increase
the efficiencY of them making
their sideautomatcal resist
lou ot water cruisers car

heavllt batteries titan similar vessels
of other nations they would when
protected be able to give battle to
ships far heavier than theseles

At one time a cellulose from
the fiber ot cocoa was used In Ameri-
can ships The cocoti cellulose was
useful but It would not resist the va

for more than a few minutes Be
telsides as soon as It was wet It decayed
and rsted the Ironwoork of the ship
In Italy Germany a cork conglom-

erate has been employed for this pur-

pose and In France a seaweed called
zostire has been used None of these
substances
tory

have proved fully satsCac

The use of corn pith for this purose
was suggested several years ago
ProC Mark W Meraden who had ob-

served Its remarkable absorbent qual-

ities lie brought the mater to the at
tentioll of the Crmps at their
suggestion devised an apparatus for
separating the pith from the stalk In
ISSI the naval authorities were Induced
to make a test of the new product A-

250pound was fired through
a steel

projete packed with cehlu

lose three feet thick The shell made
a hole a foot In diameter through the
structure The water was Immedlatel
turned on and continued for an hour
At the end of that time not a drop
hail come through and the packing at
the hole In the rear of the plate was
not even dampened The cocoa celu-

c 0

Jose testeat the same time faied to
come these requirments
since then the use of corn Pith been
adopted in nIl of our naval construc-
tion

The cellulose is packed In the coffer-
dam space between the outer and Inner
walls of the ship A belt of It three
feet thick backs up the ar1r belt ex-
tending six feet above and six feet be
low the water line entIrely arund the
vessel Fifty tons ot it Is required to

vessel of the Illinois class anlthis Is computed to equal 500
steel in adding to the defensive
strength of the ship I take about
fifteen tons of the material to
provide one ton of cellulose To supply
this Important feature in the construe
tion of each of our new battehips
therefore requires 750 tons
or the product of more titan O acres
of corn land
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In the same way that the corn pith
enables our lighting vessels to keep
ailoat even after hole have bCnpunched in their sides It may be used
to add to the safety of merchant anlpassenger shlp Most ocean
tens result from collisions between two
ships or from a vessel striking upon
hidden rocks As the cellulose packing
swells to neari ten times Its original
bulk undtr influence of water iwould serve to close up even the yawn
log hole torn by a liners prow when
she strikes IL wdaker ship Even though
the cellulose did not hold long enough
to 10at a ship back to port i would

to let her passenger escape
and would thus remove the most hor-
rible features of ocean cats rphes

The two new passenger ships the
largest ever constructed in this coun-
try which the Cramps have under
taken to build for the American line
will probably have the corn pith pack-
ing to add to their buoyancy and safe
ty Mr Cramp himself Is an enthusi-
astic belever in the new device

In find a produCt that would
answer the needs of the navy Mr-
Marsden unwittingly stumbled upon a
product that is useful ip a greater va-
riety of ways than any other growth
or our fields Sltice the manufacture of-
cellulose for the use of the nav two
years ago it has been applied to a
dozen other prctcal uses which ulti-
mately will utize whole prouct of
our corfelds Is etimated

of cornstalks go
to waste every year now When-
this amount is al utilized it will
add threequarters a billion dollars
to the yearly resources of American
farmers and will increase the annual
business of the countrby considerably
more than a bilonTile qualties which make
the corn pith valuable as-

a packing for warships also make It
the cheapest and most useful
for the manufacture of smokeless pow
der All such powder are made by
dissolving gncoton then

and niroglycer
Corn pith makes a cheap and success-
ful guncotton and a company huts re-

llnU been formed with a capital of
to ntttnulacture this form of1000000The c pans works are lo-

cated in New Jersey and are now un-

der operation ott overnment contracts

I Is not ulonl to warlike uses that
th humble cornstalk is to be deoteth
The absorbent Jlth makes the best sort
of a bath brush Ihas also been usd
as a packhll for s1em pip g boierrefrigerators and car journals
fibrous portion of the stalk is manU
factured into paper and pper boxes
and the residue the leaves out
side of the stalks are chopped up into
a prepared food for horses anti cattle
that has been adopted for the cavalry
and artillery of the lnited States
army All this reads lke claims
of a patent medicine cureal but they
httve all be tried anti proved by prac
ticitl experience These uses and others
which will proltulty be discovered raise
tht maize plant from the position of a
nuisance to the farmer tl one of proud
importance as a source of revenue

Three factories now in operation are
employed lIt turning out the various
products mentioned above The largest
of them Is at Owensboro Ky The
others are at noclford Ills and Ches-
ter Pa Later In the season another
factory for the manufacture of the
navy tIroduct is to be opened near
Newport News Va

Since the whole press of this man-
ufacture is a new one the machinery
by which It Is cared on had to be es
pecinhhy problem which
It presented baled the Inventor for
some time has at length suc-
ceeded In prfeetng machinery which
make It possible turn out the fin-

ished products on a large scale
Tqbe useful for manufacturing pu-

rpose the stalks must be well ripened
before CuttinT ttnd must be thorugh I

cUred After stripping off the ears
farmer hauls the stalks to the factory
where are paid for at the rate
of 3 per ton

The pies of stalks just as they come
to the are fed into big cutting
machines which chop them Into short
lengths Elevating shafts carry them
to the roof of the factory where they
pass over great screens with fans to
separate the leaves and lighter part

An ingenious machine with upright

knives strips off the shire the hard
outer portion of the stalk and the tough
fibres that run lengthwise of the stem
Only the soft Inner portion is heft

From the stripping machines the
whole mass fals long trdyelnJstrips of The naturthe pith causes It to bund up anit
down on the canvas falls off
into a receptacle prepared for it The-
rchoppedup stalks and leaves go on tothe end of the trvelDt curtains where
they

The
are dump crbscompressor

where It is packed to about onefourthIts former bulk Even
light that only about three tons cnbe packed into aordinary fright ca-
rTe other products are carre away

mixture into the In
which they are used

For a new industry the cornstalk
business is remarkably active By thu
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they

end of a detude the statistics of the
cornstalk industry will probably he
counted in miions anti its lnlluenee II in addlns prosperity of thus

belt sitouldbe very malc
t BOOKS THArARE RARE

Odtime Volumes Sell For Their
Weight In Gold

St Iolis Star
The first edition If The Canterbury

Tale England by a merchant named
Caxton who forsook his trade to enjoy
the favor or the Duchess of Burganl
sister or Edward IV of England and in
BiG imported from Germany a printing
outfit which he established in abuild
ing adjoining Westminster abbey cape
daIly for the purpose of publishing his
translation of the history of Prey Re
cuell des Histories de Toe It was

I the first Englsh look and
in 1SSS a copy sold by the Earl of
Jersey to Bernard Quaritch in London
for 9100

The next book printed in England
was The Game and PlaC of Chesse
Copies have been sold as high as Si
300 The first English book both writ
ten and printed lit England 849 was
Dictes and Sayings of the Philoso-

phers of which only four copies are
known One of them was sold last year
by the Earl of Ashlmrnham for 37600-

The iirst book printed in America was
Doctnina Christiana by Juan Comberger In the City Mexico 159

So far as known there is not a copy
existence The second wa Doctrina-
Breve by Juan Zuag the frtbishop of Mexico
Comherger in 153 and copies havea a OO

The first hook printed in the United
States was an almanac lit Cambridge
in 1639 by Stephen Daye who estab-
lished thE first printing press in this
country The second publication was nslip containing a poem entitled The
Freemans Oath The next book was
a metrical version of the Psalms calelthe Bay PsalBook in 1610 Copies
are very rr is ont of the most val-
uable books in the world

The first edition or The Canterbury
Tales printed by Caxton of which only
two copies are known baa sold for

ooo sl0o nail 940The Robinson Crufrt editonsee sels H2 The lirat cdi-

tlons of Wahtons Compleat An
gler 1653 haw sold for H075 The-
first edition of The Vicar of Wake-
field prnte in 1766 sold for t00 tefirst Paradise Lost for t
the first edition of Miltons complete
works containing a presentation in
sripton on a tb leaf in his handwnit
lag

The highest price paid for a book last
year was 1050 11 Pickering Chato
of London Raoul Le Fevres
Boke of the Ilool Lyf of Gaon prntel
by Caxton In 1490 in black leterone of the earliest books in Eglsh
language rud formerlY
Bishop lieber Some biographical de-

tails on the th leaves in his hndwrting greatly Increase its value
of Captain John Smiths True Rela

in httS sold for 31425printeton highest price paid for an Amen
can book last yeawas i000 for a copy
of the Rev Mr Cuhmans sermon on
The Danger of SelfLove which was

preached at Boston short after the
sttement of that plae Iis the only
copy of the first seron ever
printed in Americaand belong the
collection of the late Chrlefrom which it was purchased by the
Massachusetts Historical socIety

The highest price pad for an auto
graph lat year was for a letter
from Wililani Bradford to Governor
Winthrop concerning the affaIrs of the
Plymouth colony a few months after
the landing of the Pilgrims


