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To all whom it may concern :

Be it known that I, WiLLiamw Froz-
CHARLES MCCARTY, of New York city, State
of New York, temporarily residing in Paris,
Irance, have invented certain new and use-
ful Improvements in the Prodaction of Bleec-
tric Light, as well as in the materials and

“meehanism employed for that puarpose; and
I do hereby declare that the following is a
full, clear, and exact description of the in-
vention, which will enable others skilled in
the art to which it appertains to make and use
the same, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon, which form a part of
this specification.

My invention consists, substantially, in the
following, namely: first, in counecting two
long composition candles severally to the two
poles of a battery combined with a calcinm
stick, as set forth hereinafter, whereby they
may be moved toward a common centeras they
are consumed or worn off; second, in combin-
ing with the composition sticks or candles as-
bestus tubes; and, thirdly, in combining with
the candles or carbon sticks a calcium stick
and a certain metallic alloy, so disposed that
the ends of the candles may abut against the
endof the caleium stick; and in certain details,
hereinafter specified.

The object of this invention is to overcome
the serious difficulties aud inconveniences
whiceh the eleetric light in its present state of
imperfection still offers, and which are the
principal obstacles to its introduction into
generaluse. Among these difficnlties the first
is the necessity of renewing the burning parts
after a comparatively very short time of actual
service, which not only requires hourly atten-
tion on the part of the user, and the keeping
on hand of a considerable quantity of stocl,
but which in cases where a great number of
lightsare keptburning for anylength of time
forinstance, where large factories or the strects
of a city are lighted up by electricity—is con-
nected with great waste of time of workmen or
employés, and therefore with great expense.
These losses I avoid or greatly reduce by a
peculiar arrangement of the burning parts,
which permits me to introduce such parts into
the apparatus in much greater lengths than

usual, and to dispose proper springs in such
manner that the separate pieces, as they wear
or burn off, are constantly pushed in contact
with each other at the proper place until onl y
a comparatively small fragment of each is left,
which fragments, being removed befove intro-
ducing new long pieces, may be preserved, and,
when a great number is collected, worked up
again into long picces.

The electrie light produced. by the different
apparatus now in actual use or proposed has,
without exception, a bluish hue, which not only
greatlyimpairsitseffectiveness for all ordinary
purposes, but renders its application for cer-
tain special uses impracticable. I have fonnd
by experiments that by exposing certain chemi-
cals to the action of the heat produced by the
ordinary electric light—that is to say, by burn-
ing such ehemicals, or at least bringing them
to a white heat together with the carbon—a
perfectly white light, exhibiting not the slight-
est e of color whatever, can be produced.
The application of these ehemicals is effected
also in such manner that the ends, as they
wear off, are constantly pushed lome in the
proper position by suitably-placed springs.

It is a well-known fact that the light pro-
duced by electricity is of such intensity as
would, if exposed to the human eye without
being softened or reduced in brilliancy, be ex-
tremely dangerous to the latter. Ior this rea-
son globes of ground glass or of opaque glass
have been used; but the effect of these is to
prevent a certain quantity of the rays from
passing throngh, whereby the effectiveness of

“the light is accordingly diminished—that is to

say, a certain quantity of the light produced
is utterly lost in the effort of making it useful
and practicable, which, obviously, is equiva-
lent to a corresponding loss of material and
powerexpended. My experiments have shown
that by employing hollow globes filled with
water or other translucent #luid the electric
light, when looking at it, is greatly softened,
and in no way injurious or even disagreeable
to the eyes, while all the rays of the light pass
freely through such globes and become eflect-
ive in illuminating the surrounding objects,
even in a higher degree than if the rays would
strike such objects directly without having
passed through my globe.
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By giving different shapes to the walls of
these globes 1 am enabled to collect thelight
and throw it all in a certain direction. Forin-
stance, I can throw all the light out horizon-
tally at the height at which the apparatus is
placed, or I caun throwitin the shapeof a cone
upward or downward, &e.

The accompanying drawings form a part of
this specification, and represent what I con-
sider the best means for carrying out my in-
vention.

TFigure 1 is a front elevation of my entire ap-
paratus. Fig. 2is alateral elevation, partly in
section, showing the bracket which supports
one of the materials for producing the light,
and another bracket for supporting the globe,
the globe itself being represented of different
shape from that shown in Fig. 1. Fig. 31s a
plan of the bracket which supports the globe.
Tigs. 4 and 5 vepresent still different shapes,
which, for certain cases, Ipropose to give to my
improved globes.

Similar letters of reference indicate corve-
* sponding parts in all the figures.

1is a stand, which supports all the differ-
ent parts of my apparatus. It is formed with
a bed-plate, 2, which may be secured to alamp-
post, or placed on any other convenient sup-
port. Tor certain purposes—for instance,
when the light is to be used in houses—I pro-
pose to give to this bed-plate, as also to the
other parts of my apparatus, a more or less
ornamental appearance; but I have lere rep-
resented the parts as of simple and stroug
construetion.

3 is a double bracket capable of sliding up
and down oun the square part of the stand 1,
and, when once adjusted in proper position,
held firmly by a pinching-serew, 4. The two
arms of this braclket, extending in opposite di-
rections, and preferably a little npward, serve
to support the prineipal material for produe-
ing the light—two rods or candles of a compo-
sition of carbon, platinum, iridiam, and mag-
nesium. Their ends are equipped with short
tubes converging upward at an angle of about
thirty degrees; but these tubes, as well as
their supporting-arms, down to nearly the
point whers they emerge from the center-piece
of the bracket, which slides on the stand 1,
are split, and, being made of elastic material,
allow the introduction of hard-rubber tubes 6
into the short tubes forming part of the
bracket. Two pinching-serews, 5, serve to
clamp these rubber tubes 6, after they have
been adjusted at the proper height, between
the split tubes by drawing the two parts of
each arm firmly together.

The rubber tubes 6 inclose the two candles
77,composed of carbon and other materials, as
above stated. They are closed at their lower
ends by serew-cups 8, also preferably made of
hard rubber, which serve as abutments for
spiral springs 9, placed in the lower part of
each rubber tube, for the purpose of pushing
the two sticks or eandles of composition con-
stantly upward.

A small hole formed in each cup 8 admits
the conducting-wires 10 from the battery, one
of which is attached to each of the composi-
tion candles 7. These wires 10 should be of
sufficient length to admit of their being drawn
farther inward into the rubber tube 6, when
the springs 9 push the composition candles
upward as they burn off,

To protect the upper free ends of the com-
position candles, T surround each with a tube
of asbestus, 11, which is held at the proper cle-
vation by a spring, 12, abutting against the
Tower end of this asbestus tube 11 on one side
and against the upper end of the rubber tube
6 on the other. These springs not only serve
to keep the asbestus tubes in place, but to
push them farther up if their upper ends
should, by the effects of the heat, become brit-
tle and wear or break off.

The effect of the arrangement thus far de-
seribed is, that the electric current, passing
from one composition candle to the other, icats
the ends of these candles to a white heat, .
whereby the ovdinary electric light is pro-
duced, while the peculiar disposition of the
parts by which they are approached to cach
other at an angle instead of from opposite di-
rections permits the introduetion and use ol
mueh longer candles than has heretofore been
practicable.

Thelight vesulting from the burning of these
candles is purified and rendered perfectly
white by exposing to its action a stick of
chemically pure calcinm, 16, descending ver-
tieally from above, and a piece, 28, composed
of an alloy of platinum and iridium, supported
on a short picce of asbestus, 13, the top of
whicl is hollowed out so as to form a small
cup, as represented. A tube, 14, screwed on
the top of the stand 1, serves to support and
gnide the asbestus piece 13, which, in case it
should gradually wear or break off at its up-
per end by the effects of the heat, is pushed
upward to the desired level by the action of a
spring, 15, inclosed in the tube 14, and acting
on the lower end of the asbestus picece 13, The
caleinm is preparved in the shape of a long rod
or stick, 16, and is inclosed in a tube, 17, held
adjustably by a pinching-serew, 18, in the up-
per end of the bent arm 19, the lower end of

| which slides on the stand 1, and is held in po-

sition thereon by the pinching-screw 20, A
spiral spring, 21, placed in the tube 17, and
abutting against the cap serewed on the top
of said tube, presses the calcinm stiek 16 con-
stantly downward in contact with the compo-
sition candles 7 as it wears or burns off.  The
positiori of all the parts must be so arranged,
and the force of the different springs so caleu-
lated, that the ends of the asbestus covering-
tubes 11, when the springs arve properly ad-
justed, may be constantly in contact and flush
with the asbestus piece 13, and that their in-
terior edges, as well as the ends of the compo-
sition candles 7, abut against the end of the
caleium stick 16. In order to more strongly
hold the parts in this position, I provide an-
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other adjustable bracket, 22, on the stand 1,
carrying two short sections of pipe, in whieh
the asbestus tubes 11 are securely guided.

Thehollow globe 23, filled with water throngh
a hole, 24, formed in the top, which may be
subsequently closed by any snitable means, is
supported on the ring 25, which is made in
halves, hinged together and closed by means
of a pinching-screw, Figs. 2 and 3. One half
of this ring, which may be termed the “sta-
tionary half)” is formed in one piece with the
two-armed bracket 26, which latter is also ad-
Jjustable on the stand 1 by means of a set-
serew, 27.

Although I have shown ounly four different
shapes of my globe, it is evident that its form
may be varied in wide limits in order to pro-
duce different effects. These effects may even
be varied by adjusting a single globe at differ-
cnt levels respectively to the light. .

Many modifications may be made in the de-
tails without departing from the objects of my
invention. The stand 1 may be made round
with a groove, in which the pinching-screws
operate, instead of square. In some cases the
bracket which forms the guides for the asbes-
tus tubes may be dispensed with; or it may
be formed in one piece with the principal
bracket 3. Springsacting by contraction may
be employed instead of those shown, which
act by expansion, especially as regards the
springs 9. To effect this the lower ends of the
composition candles 7 could be placed in caps
having two short arms, to which the lower ends
of the contracting springs would be attached,
while their upper ends wonld be fastened to
hoops formed on the split tubes of the bracket
3. In this case it will be seen that preferably
two springs are to be used for each composi-
tion candle.

Where there exists any danger that the wa-
ter in the hollow globes might freeze, I can
fill them with alcohol, ether, or other non-
freezing fluid.

To produce various effects of color, the
globes are filled with fluid of one or of differ-
ent colors.

I claim as my invention—

1. The two long composition candles con-
nected severally to the two poles of a battery,
in combination with the caleium stick 16, and
with the alloy of iridium and platinum, sub-
stantially as deseribed, whereby they may all
move forward toward oune center as they burn
or wear off, substantially as and for the pur-
poses specified.

2, Incombination with the composition can-
(les or sticks of an electric-light apparatus,
asbestus tubes surrounding and protecting the
upper free ends of the candles, substantially
as and for the purposes described.

3. In an electric-light apparatus, the combi-
nation of two composition candles or carbon
sticks converging toward each other at their
ends, a caleium stick, 16, and an alloy of plati-
num and iridium, 28, relatively disposed as
shown and described, whereby the ends of the
candles abut against the end of the ecalciam
stick, substantially as shown, and for the puar-
pose set forth.

In witness whereof I have hereunto set'my
hand this 28th day of January, 1879, in the
presence of two subseribing witnesses.

W. . C. McCARTY.
Witnesses:

Roznt1. M. HoOPER,
A. H. GENTNER.




