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& SCRAP OF PAPER.

1t Makes & Light, Without Gas or
Flame, Cheaper Than Oil

TNONED ¥ T FIRNE

Complete Details of the Perfocted
Carbon Lamp.

FIPTEEN MONTHS OF TOLL

Suory of Bis Tireless Brperiments with Lawps,
Burvers and Geaerators

. SUCCESS IN A COTTON THREAD.

The Wizard's Byplay, with Bodly- Pain |
and Gold *Tailngs”

i —_————

The near approach of the first public exhibition of
Edisoa's long looked for electric ligkt, announced
1o take place on New Year's Eve at Menlo Park,
onwhich occasion that place will be illuminated
with the new light, bas revived public interest in
the great inveato's work, and throughout the
civilized world scicatists and people generally are
aoxiously awaiting the result. From the beginning
+ of his experiments in electric lighting to the pres-
et time Mr. Edisoop Bas kept his laboratory
“wuardedly closed, and mo authoritative account
(except that published in the HERALD some monthy
ago relatiog to bis first patent) of any of the im-
Jrtant sicps of bis progress nas been made pub:
lic—a! course of procedure the inventor found ab-
solutely mecessayy for his own protection. The
Henawo is agw, bowever, enabled to. present to its.
readers a full and accurate account of his work
from its incepiion to its completion.
#’ucuTE rars.

HISTORY OF ELECTRIC LIGHTING.
/

“Fig. 1 shows ene form of the device. The in-
candescent .metal is in the form of a double spiral

« be confuctors d, E, are connected. A

Pircuit closing lever, 1, is introduced in the electric

gircait, the points of contact being at, I, and there
? maectgd with

3 L The
Earreat from a magneto machine is conpected with
ihe wires E and d. The current then fows from
& to the post, ¢, thence around the platiyum spiral
o b, and is carried off by the wire, d. Now,
be rod, k, of pMtinum becames heated to too great
fiatensiy its expansion closes the lever, |, and the
cuarrent then passes from E, through f, and mot
through the spiral at all. In this way the lever
cuts off the current evecy, time the heat becomes
too intense.
Numerous other devices of imilar chara
were tried and for a while they all worked sati
orily, but the ioventor finilly discovered that
the constant expansion of the platinum rod k add
i sure upon the lever { bent it so (hat it
became unreliable and it was, therelore, aban-
doned.

o

SECOND PLATINUX LANT.

oy
the platinum bpiral of finely divided platinum in-

Edison's electric_light, incredible as it may ap-
sear, is produced from a litle piece of paper—a
timy strip of paper that a breath, would blow

Throagh ihis Nittle strip of paper is passed
lectric current, and the result is a b t,
ight, like the mellow sunset of an Italian

Leauti
autuma. B

“But paper iastantly burns, even under -the
trifi beat of a tallow candlel” exclaims the
sceptic, “and bow, then, can it withstand the
fierce heat of an electrie current.” Very true, bat
Edison makes the little piece of paper more ia-
fusible than platinum, more durable than granite.
And this involves no complicated process. The
paper is merely baked in an oven until all its ele
ments bave passed away except its carbon frame-
work. The latter is thea placed in a glass globe
&cnnected with the wires leading to the electriity
producing machine, and the air exhausted from
the globe. Thea the apparatus is ready to give
out a light that produces no deleterious pases,

Aladdin's lamp.
Ahd this light, the invegtor claims, can be pro-
dheed cheaper than that from the cheapest oil.
Were it not for the phonograph, the quadruplex
telegraph, the telephone and the various other re

¢ markable productions of the grest inventar) the
world might well beshate to accept his assurance
tHat such a beneficent result had been obtained,
bt as it i i
sificicat guarantce thyt bis claims are not with-
ot foundation even though

i vidicaling Edison and showing 1!
impossible for bim to achieve that which he has
undertaken.
WIS FIRST ATIENTION TO BLECTRIC LIGHTING.
Whea Bdson began bis experiments in Septem-
er, 38, he Bad just returned from the inspiring
scenery of the Rocky Mountaina where be had

P a Bittle recreation after several
oaths of bard labor. He was ripe for fields and
enterprises new. A visit to a icut factory

where an electric light was used concentrated hiy
Vhoughts ca the subject of lighting by electricity,
aad be determived 10 attack the problem. Previ-
©us to this time, although he bad roamed brdad-
cast over the domain of electricity, wresting from
i, as is well k many of its hidden secrets,
J bad scareely thought of the subtle fuid
practi illumis
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corporated with non-conducting material. When
sed through the com-
icles became incandes-
non-conducting material incorporated
with them beea: i

fianey. farm not_previ-

This
s, but did not, hs & whole,
give satisfaction.
BVERY MAN NI OwN mscTmo LiomTER.
Branching of from the fine of inveptigation be
Bad been previously following Mr. Edscn at this

time began experimenting with a view to baving
the Jight produced loc: ing for each
boudeboider 1o become Eis own manufacturer of

light, thus dispensicg with mains and ceatral sta-
tions. The apparatus which he used for this pur-
pose is shown i fgure 5

riovss 5.

R is dn induction coil such as are used by peri-
patetic showmen at fairs and other places when
they give clectric shocks to inquiring sightseers f
0 much per sbock. It is operated by two eelly
of battery, B, and wires lead from it to the glasy
tubing, T, from which the air has previously been
extracted, and the passage of 1hs electric car-
sent through the tubing gives out a Lght. 'This
plan s acalogous to what is known as the Geisler
tube arrangement, the difference in'the form
of the tube and the extreme smaliness of the bore
ana
Edison_succeeded by this arrangemeat in obtain.
ing a light of several candle power with a fhod-
erately powerful induction coil. The Light, bow-

ever, was not the one sought after so persis-
teatly by the inventor

nd so it took

place in

Dot in use.
08MIUM-TRIDIUX.

- Once more Mr. Edison made a departure. He
moulded powdered metallic oxides in the form of
sticks and subjected them to 3 very high- temper”
ature. In this connection be obtained very fine
results from the native alloy of osmium

called tridosmive, which alioy he used in the form
of a powder enclosed in a tube of zircon. The
electric current passing through the same brought
it o a beautiful incandescence. 1,

CARBON AND PLATINUM.

The inventor's mext importamt mostwas the
adoption of carbon in connection with the pla
inum as the substances to e made incandescent.

ously attained was that a very weak electric cur.
rent: produced a xood light.
TEE BoBMN Laur.

After this followed e for obtainiag more
light-giving surface, tinum being wound: in
the form of a small bobbin, frst having been
coated with a non-conducting coating was
not injured by the heat. With this arrangement
a new form of regulator was used. ¢
this stage is shown in figure 2.

nouss 2.
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€ bobbia, between the coils
coating of magnesia. The top of tl
cap connected 1o the lever,
the rod, B, downward wi
and this, of course, places

n whole by the heat
the B, upward. This brings the
lever attached upward and allows 1l

contact with the scre

and a meter for measuring

ticity, used; algo an aytomatic switch connecting

the regulator. with the line leading 10 the maching
ting the' elestric .

xS seruscron Laxe.
next was & unique idea, mak .
(ha”lgbt a3 it wire: by peons. "By
mesne of u refecior b conceptrvied the hesd Y
iaum wpon & piece of ¢
3 Cminods. Figure S shoms ths pe
thy

He caused a sleader 1od of carbon to rest upon
another of platinum the inferiority of coatact be-
be two at their point of meeting proliucing

ce 10 the passage of the clectric curreat
e carbon 10 become highly incan-
descent, while the platinum attained only a dull
red beat. The carbon rod was kept pressing upon
the platinum by a weight ingeniously mrranged.
A dozen or more forms of this lamp were made;
but, after all, the inventor was obliged to return
to platinum_as the substance most suitable, all
b c , for being made incandescent.
For two months he worked at platinum day and
night, only 1o find that platinum as he bad been
& it, was entirely worthless for incandescent

bting. To many experimenters this would have
proved a discouragement perhaps fatal, but it had
the effect only of increasing Edison's determina-
tion.

THE CRACKS IN PLATINUM.
Alter scores of new experiments he arrived at

the true causes of the defects and hastened to
apply the remedy. “I bave found,” be writes, “‘that
whea wires or sheets of platinum, iridium or
other metallic conductors of electricity that fuse
at a high temperature are exposed to 3 high tem-
perature near their melting point in air for sev.
eral bours by passing & ecurrent of

of
that, contrary to the received notion, platiauns or
platinum dud iridium alley i

time the metal falls to pieces; hence wire or sheets]
of platioum or platinum asd iridium oy as now’
wa " are useless for giving light

by_incandescence—

First—Decause the loss of weight makes h ex-
pensive and uareliable and eauses the burner to be
rapidly destroyed.

Second—DBeause its electrical resistance chan
by loss in weight, and..its light-giving power
the total wurface is greatly reduced by the crasks
or_ruptures.

“The melting point also jy determined by the
weakest spot of the metal.’

rTNON v vacuo,

“By my invention or discovery 1 am able to pre-
veat the deterioration of the platinum or its alloys

ing the ac.
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subjected to the vacuum

bimatien takes place

cuide, giviag the former

With s spiral Daving &

of 2 fack Sght squal

stasdars may be

|me spiral, not coated by

befors giving » light of

of the exide of mignesia is to hatién the

b e o e

riagy when 3t bigh incandencemue. ¥ b forng

that chemically pure iron 4nd nickel drawa

e o e < ke e
s :

in'the open s Corbom ekt st ey ey
manner
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a i the buener or incandescent platinum ia the

shape of a bodbin supported within tbe vacuum
tube, b, by a rod, b, of the same material as the
bobbin. T by the

L
¢ case, k, is a flexible metallic anercid
chamber, L, that opetis into the glass case, I, so
that the air, when expanded by heat, can pass into
tht ancroid chamber and give mation to the flexi-
ble diapbragm, x, and parts comnected thercwith.
When the cuarrent circulating around- the bobbin,
a, s too intense and heats the L
bighly the air within the glass case, I,
and bulges downward by i
the pin_th

al
lows the volatile portions of the paper to
away. The mould is then placed in a furnace
Neated almost to a white heat,
moved and allowed to cool gradually.

mould the charred remains of the little |in fgure 9 there 13 obtaine] electric motor
m

ing
horseshoe cardboard are found. It

air has been extracted the globe is seal
the lamp is ready for use. Figure 7 shows
lamp camplete:—

THE rerere> LANr—rievss Y,

separating
the circuit o the burner. temperature within
the globe, 1, lowers immediately and the-pants re-
turn to their normal positicn, closing the eireult
through the burner to 5 and 6. This opening and
closing of the circuit is but momentary, and,
therefore, the uniform brilligncy of the light fs not
affected and there is noManger of the burner be-
coming too highly heated. i

FERFECTING THE MACHINERY.

The lamp,”after these latter improvements, was
in quite a satislactory condition, and

coatemplated with much cation the near
conclusion of his labory y one he had
overcome 1] culties that lay in his

for {lumination from a state of compar; worth-
lessaess to one well nigh perfection. He had suc.

improve.
ment in air pumps, in obtaining & veeuum of
nearly one millicath of an atmosphere, and he had
perfocted a generator or electricity producing ma.
chine (lor all the time be bad been working &t
mps ke was also experimenting in magneto slee.
tric machioes) that gave out some minety per cent
in_electricity of the energy it reccived from the
driving eagine. Ia a word, all the serious obetacles
toward the success of incandescent electric light.
ing be believed, had melted away, and there re.

.

ceeded, by a curious combina

maine¢ but 3 comparative few minor 0 be
tory was to be ‘thrown

for public inspection and the light given to
the world for better or for worse. .

arranged before

A GREAT DiscovERY. '

There occurred, bowever, at this juncture a dis-
covery that materially Schanged the syitem a
ive s rapid siride foward. the perfect electrie
mp. ing oue night in bis laboratory reflect
ing on some of the unfinished details, Edison be.
n abstractedly rolling between bi

u For several minutes his
thoughts continued far away, hls fingers in the

by cutting off or
ioa. A spiral wire or other forms of plat
placed in a glass tube or bulb, with the

its en through and cealed in the glass,
and the air is exbausted from the glass. The
platinum wires of the spiral are then conpected to
3 magneto-clectric machine or battery, the cur.
reat of which can be coatrolled by the addition

r

n
expelled by the heat or withdrawn
the vacuum action.
“While this air or the gases are passi
the sl the mercury pump is kept coptiasally
king.

out of

worl |
“Alter the dapiration of about iteen mirjutes ;:

current passing through the metal is
s that its temperature will be sboul
to e
ates

mercury pump is to be worked continuously
and the tempiratare of the spire] saiscd ot foter,
vals of ten or Sfteen minutes until it attains vivid
incandescence and the glass s contracted where
it Bas passed to the pump and melted together.

BRILLIANT BESULTS.

“The wire ia now in a perfect vacuum and in &
foe it -

state may have
perature raised to & most incandes

T
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taining of some devics Setinum
:Frn.:-u’nu-
* el -—-:‘t‘.':.‘._... ':. -p"h-: A
u#—“&annmw.b

later the experiment was tried, and, fo the fa-
veator's gratification, satisfactory, ihbough net
surprising results were Further experi-
ments were made, with altered forms aad com.
position of the substance, each experiment demon.
strating that at last the inventer was upon the
right track. [

A cotrox TmEmas.
A sp0ol f cotton thread lay on the table iy the

- The iaventor cut off a small piece, put
ween two clamps of fron a

wiry

es, E K
posts, D D', and thence to
chine. The current, enteri
wire E to the platidum clamp, G; thence
the carben filament F to G', down the wiry
to the screw

he

bors. All the work he did
regulators was practically wasted, for he
lately realized that they were not at all ecessar
=60 more 50 than a fith wheel is to & coach,

ised 102 temperature of | (%ot shown in the cut), the:
hundred degrees Fahrenheit. This ol

herr re.

leading to the screw
the generating ma-
at D, passes up the

h

if bas no complex
characterized the in-

resting upon the base, n sod s,
magneiic poles. This part of the
is called the field of force Fized

19 freeiy revolve Between the
 wood,

between the magnetic poles
Mt B, driven by an engi
is generated in the
wire surrounding the armature e strong curreats
of electricity, which are carried off by the wires,
W W, to the electric lamps.
4 poMESTIC MoTOR.
By constructing the machine

'
the form shown

capable of performing light work, such as runni

sewing machines dnd pumping water. It forms

part of the inv s system and may be used

cither with or without the electric light. To rum

sewing machine il requires only as

muchelectricity a:
ic light of

THE ELACTROMETER.
The apparatus for messuring the amount of elece
tricity used by each householder is a

rt of the house, s
ment is obtained by the deposit of copper particles
0 a lfe plate in the electralytic cell, sach de
Posit being caused by the electric currend Ppassing
through the cell. At the end of any period, say
oe month, the plate is taken by the Inspector
1o the central office, where the copper deposit s
weighed and the amount of electricity sonmmed
ermined by a simple calculation.

In addition 1o the various parts of the aystems
3baye deseribed, there are & pumber of other des
s, not so important to be sure a4 thase of
which sketches have been given, but neveriheless
essential to make up the complete plan of sco-
nomical electrical illumination. A daseription of
these latter will attempted, & prope:
underatanding of them invoives & technical know!
edaeol"Tha'Tuws Gl ehectricl, e emiin knewl
embraces an amount of
ous maturally woaders how & sagl

b ¢ of time a3 Alteen months eould pos-
siviy ‘hak planed and pertscied o oit And’ sur
prise becomes greater when it is considered that
during period d time to m
other ‘inventions. A sextuplex telegraph, o ape.
paratus for | st mosages o one tele-

.

Pprogress of 1)
patents for the same having only just been fsaa
Several new an. improvements in his

telepbone, by which the eficiency of that

sreatly
versatility of, genl

3 7 ls more atrikingly
. in his polylorm or preparations by which
Be o enabled to bid defianee to sick headaches,
neuralgia and other nervous diseases, and 10 make
hlmsell largely independent of pbysiclans in times
of ailment. The pdyk'-a!lv' out of necessity.
Being considerably afflicted with d
obtaining no relief from his physielan, Edison sor
in | about becoming his own doetor. His’shemieal labs
3 | deatory, one of the wmost complete o the Us

17 | States, furnished him an ample feld from which
to draw. Experiment followed experiment, the ine

THS boMEsvic Moren—ricuRm 9.
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Gas—camir,
can be regulat,

s that the “electricity

with entire reliability at the cengral station, just
s is now ted. By his
the wires the extinguishment

3 the pressure
system of eonn
of certain cf the burners

five cents.
BASY uwtAMowmous.

vetor Lecoming more determined In proportion
ed | a5 bip neuraigia grew more paiiful At last he
obtained 3 combination of chemicals, ¢, light
plication of whigh 10 face immediately felibved his
s

made pos-

mu.,mhlmi:‘nmmn sible the perfection of the great inventor's sysem
i consist

ehandeliers it would

the vacuum | —viz, his chiel laboratory assistasts; for, al- °

though Edison's was the mind that criginated all,
theirs were the hands that deftly esrried out his
among his assistants, and 40 in-
ed with him in his work that bis
absence from the laboratory is invariably & sigual
for Mr, Edison to suspend laber, is Mr, Charles
Batchelor. For the past sight years Mr. Batechelor
has worked side by side with the inventor, carry.
ing out his plans with rare ability, and to his
energy and akill iy due mot » little. Nest

Messrs. Upton and Krusa, both heads of depart,

success, each opbere, are Mr,
Grifin, Mr. Carman, Mr. Jebl, Mr. Fores snd

r. Baum.
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THIS MIRACLE
0'7\-.::‘-:.---'
beliavable t managing
editer of the Herald nearly firgd
the reporter whe wrote this stery,

ra

increased, also sttest hiy in-
has. .
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