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To all whom &-may concern.:

Beitknown that L, CEARLES W, HAZELTINE,
a citizen of the United States, residing at St.
Louis, in the State of Missouri, have discov-
ered and invented a certain new and useful
Means for Prolonging the Life of Electrodes
in Are Lamps, of which the following is such
a full, clear, and exact deseription as will en-
able any one skilled in the art to which it ap-
pertains to make and use the same, reference
being had. to the accompanying drawings,
forming part of this specification.

The primary object of my invention is to
effect a substantial saving of carbon in the
electrodes of arc lam Ds. :

The invention has also for its object to ef-
fect a saving of labor in the trimming of are
lamps,

Various devices have heen recently pro-
posed for prolonging thelife of carbons orelec-
trodes in are lamps to such an extent as to
double or materially prolong the life of the
carbons and enable a-single-are lamp, if nec-
essary or desirable, toburn all nightor to per-
form the functions of a double-arc lamp and
to effect a material saving in carbon and in
labor in trim ming. Inmy patent, No. 437,901,
of October 7, 1890, I have deseribed a device
for such purpose which accommodates itself
to the shifting of the are, this being the first
instance of such a device,

My present invention or discovery and the
means I have devised for carrying it into ef-
fect dispenses with the use of a device or
means which is independent of the carbons
and accomplishes the same result—namely, a
saving in labor in trimming and a substan-
tial saving of earbon or the doubling of or ma-
terially prolonging the life of the carbons in
electric-arc lamps, so as to enable a single-
arclamp,if necessary or desirable, to burn all
night, and thus accomplish, if necessary or
desirable, the results attained by a double-
are lamp. By a series of experiments I have
ascertained that by suitably coating the elec-
trodes or carbons of an electric-arc lamp a
great saving of carbon can be effected and the
carbons may be made to burn substantially
twice as long as or muech longer than when
uncoated or coated in the ways already known
in the art.

To best carry out the objects of my inven-
tion the carbons are first given a coating of
copper, which should be very thin and about
the same as the ordinary copper coating with
which carbonsare now usually provided. Af-
ter coating the carbons with copper a coating
of zine, preferably somewhat heavier, is put
over the copper.

Tu the accompanying drawings I have illus-
trated two carbons provided with the best
kind of protective coveri ug so far devised
by me.

In the drawings, Figure 1 is an elevation of
two carbons provided with suitable coatings
and illustrating the zine coating broken away
on each carbon at some distance from theare,
S0 as to show the copper coating beneath the
same. Fig.2is a transverse section on an en-
larged secale, taken on the plane of the line 2
2 of Fig. 1.

The electrodes may be coated in any suit-
able manner, either by mechanically coating
them or by electroplating them; but itis pref-
erable to electroplate the coatings upon the
carbons. I have found a protective covering
for carbons to answer well the purpose of
doubling the life of the carbons when made
as follows: Aten-ampérecurrentof a plating-
dynamo is used for fifteen minutes for the
copper coating and twenty minutes for the
zine coating, sulphate of copper and sulphate
of zine being used as the electrolyte, respect-

ively. The copper coating is of about the

same thickness as the ordinary copper coat-
ingnow used on carbons. Thezinceoating, as
would be indicated by the time given, is some-
what thicker. The same thickness of coat-
ings may be plated upon the carbons by vary-
ing the solution, the current, or the time. I
do not wish to limit my invention to any of
these details. The thickness of the coating
or coatings may be varied without departing
from my invention.

I am unable to state definitely the reason
or theory on which my present invention de-
pends; but from experiments made I am of
the opinion that the heat developed by the
arc turns the zine into oxide of zine, (zine-
white,) which seems to permeate the copper
coating, elosing up the pores thereof and pre-
venting access of cold air to the heated part
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_interstices in the copper covering.
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of the carbon, thus preventing oxidation and
wasting atthe points. If an ordinary copper-
coaled earbon be examined under a magnify-
ing-glass, it wiil be found to be very thinly
coated with copper and to cover the carbon
here and there only, leaving large pores or
In other
words, the carbon is not completely covered
with copper, but is only partially protected.
If the coating of copper be made thicker, so
as to completely cover and protect the car-
bon, then the functions of the carbon will be
interfered with in the manner to be hereinaf-
ter set forth.

Another theory on whick my invention may
depend, and perhaps the correct one, is that
the zine oxide referred to covers the copper
plating and protects the copper plating rather
than the carbon itself from the air, and thus
prevents the oxidation of such plating, and
in this way prevents the copper from burn-
ing off above the arc—that is to say, thezine
coating helds the copper on the carbon clear
down to a pointin immediate proximity to
the arc. The oxide of zine, although infusi-
ble, is light and fluffy and is readily dissi-
pated, either forming a slight deposit in the
globe or being carried off in the atmosphere.
Zine being more fusible than copper is well
adapted for a coating for the purpose set forth.
If a heavy coating of copper or zinec alone
should be applied to a carbon, such coating
will not eat away from the are, but will in
time envelop the arc and will then run off in
balls and be liable to break the globe of the
lamp. The heated carbon nearthe end seems
to disintegrate a single coating of zine or cop-
per, no matter how heavy, and the air pene-
trates and oxidizes the carbon inside of the
shell formed by the coating at theendsof the
carbons. There seems to be a limit to which
an arc-lamp carbon can be successfully coated
with any single metal, this limit being that
the covering shall not be so thick asto en-
velop or interfere with the arc or run off in
balls or give rise to dense fumes and smoke
and injuriously affect the light. When a
single coating of copper is applied to a car-
bon, so as to keep out of the way of the are,
but about one hour is added to the life of the
carbon, while with the copper-zine coating
an ordinary copper-coated eight-hour carbon
will burn about fourteen and one-half hours,
giving an all-night run and making a single-
arc lamp equivalent to the double-arc lamp
as now used. I have experimented with va-
rious coatings, but have gotten the best re-
sults with ithe zine-copper coatings.

I have found the following coatings for car-
bons to give fairly-good results, namely: iron
and zinc; zincand iron ; iron and copper; irom,
copper, and zinc; zing, iron, and copper; brass
and zine; copper and metallic paint; copper,
zine, and mercury; copper and fire-clay; cop-
per and adamant plaster. The substance
first mentioned in each case is the one which
is placed directly upon the carbon and the

others are used in the order mentioned. A
coating of brass electro-deposited upon the
carbons covered by a coating of zine electro-
plated thereon gives the next best result tothe
copper and zine. The objection to a brass-
zine coating is that it is difficult to electro-
plate with brass. The composition of the
brass coating cannotbe accurately determined
beforehand, owing to the varying behavior in
electro plating brass nnder apparently un-
varying conditions. The zine oxide which
forms by the heatof the arc when azinecoat-
ing is employed over a copper coating, as re-
ferred to above, is highly infusible, and when
the pores of the copper coating are covered
with it the coatings remain on the carbons
clear down to the incandescent ends of the
same, g0 that the carbohs burn with blunt
points and a large erater, the same as is now
the case when burned with the electrode-
shield applied thereto, as set forth in my pat-
ent previously referred to. This coating does
not hang down into the are, but wastes away
at the incandescent ends of the carbons, so
that the burning of the same is unobstructed.

A covering composed of copper electro-de-
posited upon the carbon and protected by a
coating of ecadmium electro-deposited upon
the copper gives good results and is the next
best to the zine-brass coating, it giving a
twelve-hour run and keeping out of the way
of the are and not interfering with the lamp
and the light. Cadmium, however, baing
more volatile than zine,does not remain upon
the carbon as effectually as zine.

While I have described my invention as ap-
plied to carbon, I do not wish to limit it to
the coating of carbons, as other substances
may be used for electrodes. NeitherdoIwish
tolimit myinvention to coating the electrodes
or carbons with zine and copper specifically,
except where such substances are specified in
my claims,
combinations of coatings may be made to
carry out the purposes of my invention. I
am hol aware that carbons or electrodes have
ever previously been coated in such a way as
to effect a substantial saving in carbon or to
make an ordinary single-are lamp perform
the duty of a double-arc lamp, or, in other
words, to double or materially increase the
life of the ordinary carbons in an electric-are
lamp without interfering with the lamp or the
light thereof. Bya single-arc lamp perform-
ing the duty of a double-arc lamp I do not
necessarily mean that a single-arc lamp must
burn twice as long as before or to the fall
length of time that a double-arc lamp will
necessarily burn. If, for instance, a ten or
eleven hour run with earbons of ordinary size
and now in commercial use is required, this
can ounly be gotten by employing a double-
arc lawp, wherein after one set of carbons is
consumed another set is automatically putin
cireuit to give the additional amount of time
required. I include in the statement above
any material additional run thatis ordinarily

for other protective covering and
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Tamaware that Letters Patent of the United
States No. 196,425 were granted on October
23, 1877, to Charles F. Brush for covering
carbons with various substances which in-
crease the conduetivity of the carbons and in-
cidentally only prolong the life of the same;
but this patent points out no such result as
Is contemplated herein, nor could any such
result be accomplished by said patented in-
vention as is herein set forth.

_Tam aware, also, of reissued Letters Patent
No. 10,544, granted December 23, 1884, to
Charles F. Brush, as a reissue of the last-men-
tioned patent, and the same statements just
made apply with full force to what is dis-
closed in this reissue patent.

I am aware, also, of British Letters Patent
No. 471, of 1878, to Gray, wherein nickel or
iron is electro-deposited on carbons to pre-
vent useless burning away of the carbons.
The state of the art as to nickel and iron be-
Ing used for such a purpose is duly acknowl-
edgedin the reissued Letters Patent of Brush
alluded to aboveand in referring to Reynier’s
Frqneh patent, hereinafter mentioned, and de-
seribing nickel and iron, as well as platinum,
gold, silver, copper, co-
balt, chrominm, and manganese for such puar-
pose. The substances referred to will nof,
however, accomplish the purpose of my in-
vention and will not give as good results as
the ordinary copper coating of the Brush pat-
ent referred-to.

I'have also become awaresince making my
experiments and devising means for carrying
out the discovery herein set forth of Carre’s
original French patent, No. 80,793, of 1867,
and patent of addition to the same, and also
French Patent No. 109,895, granted in 1875
to Reynier, and two additions to the same
granted in 1876 and 1877, all of which French
batents are referred to in the reissued patent
of Brush specified above. In these French
patents the result accomplished by me could
not be attained, the main purpose of said
French patents being merely to form a sheath,
mold, or tube for the carbon in order to give
it sufficient rigidity and hold the particles
thereof together. In none of these French
patents is suggested the idea of effecting a
material saving of carbon or the doubling or
materially increasing the life of the carbons
without increasing their size or varying their
length, 50 as to make a single-arc lamp per-
form the duty of a double-arclamp or enable
a double-are lamp to run two nights and re-
quire trimming every other day instead of
every day, as is ab present required in double-
are lamps without protectors, and at the same
time not interfere with the lamp and the light
thereof,

I am aware, also, of United States Letters
Patent to Atwood, No. 27 2,017, of February 13,
1883, and British Patents No. 3,402 of 1881 to

Mignon and Rouart, No. 4,805 of 1876 to Wer:
derman, No.4,432 of 1877 to Rapieff, No. 783 of

. 1879 to Harding, and No. 277 of 1879 to Cohne.

These patents do not and eannot accomplish
anysuch resultasiscontemplatedand actoally
attained by my invention. ~In all of said pat-
ents, except Rapieff and Cohne, the carbons
are covered with material of an insulating
character,and Rapieff coats his earbon s,which
are of an angular shape, on one or several
sides with metal for the purpose of increas-
ing the conductivity of the carbons. Cohne
places his carbons in a zine tube before bak-
ing, and the zinc is caused to be disseminated
through the carbon in the process of manu-
facturing the same. Nearly all of said pat-
ents have for their object to produce a more
intense and steadier light by causing the coat-
ingor material about the electrodes to become
incandescent. In my invention, on theother
hand, the carbons are preferably coated with
a thin film of conduecting material, and the
coating is of such a nature as to cause the car-
bons to burn with blunt points and prevent
their penciling. My coating does not run off
in balls and give rise to dense fumes and
smoke or injuriously affect the light and does
not protrude beyond the end of the electrode,
but is dissipated hy the heat of the are, so as
not to interfere with the light thereof. I
hereby disclaim all of the aforementioned pat-
ented devices and do not wish to be under-
stood as claiming anything set forth in any
of said patents, my invention securing results
which none of the aforesaid patents can ac-
complish. .

Having fully set forth my discovery and the
means devised by me to best carry out the
same, what I desire to claim and secure by
Letters Patent of the United States as new
is—

1. An electrode or carbon for arc lamps,
provided with a covering materially increas-
ing its life beyond the life of coated earbons
of the prior art, substantially as set forth,
which covering remains upon and protects
the carbon to a point substantially even with
the arc, thereby making the carbon burn with
a blunt point and preventing substantial pen-
ciling or coning of the same at the end and
saving the carbon comprised between the or-
dinarily-coned end and the eylindrieal end of
the carbon, and which covering does not flake
or fuse off in pieces of material size and does
not projeet beyond the electrode or envelop
the are, so as to interfere with the light, but
is dissipated by the heat of the are, so as not
to affect the lamp and the light thereof.

2. An arc-lamp electrode or carbon provided
with a protective coating by which a single-
arc lamp may burn as long as a double-are
lamp provided with the same-sized uncoated
carbons of the prior art and by which a dou-
ble-are lamp may perform double its duty,
substantially as set forth, which coating does
not flake or fuse off in pieces of material size
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and does not project beyond the electrode or
envelop the arc, so as to interfere with the
light, but is dissipated by the heatof the are,
so as not to affect the lamp and the light
thereof. ‘

3. An arc-lamp electrode provided with a
coating substantially doubling the life there-
of, and which coating does not flake or fuse
off in pieces of material size and does not
project beyond the electrode or envelop the
are,soastointerferewiththe light,but is dissi-
pated by the heat of the arc, so as not to af-

fect the lamp and the light thereof.
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4. An arc-lamp electrode provided with a
composite metallic coating increasing its con-
ductivity and protecting it, substantially as
and for the purpose desecribed.

5. An electrode for arc lamps, provided with
a protective coating composed of a plurality
of metals. '

6. Anarc-lamp electrode or carbon provided
with a metalliec coating protected by a suit-
able outer covering of different character car-
ried by the electrode.

7. An electrode for arclamps, havinga pro-
tective covering composed of a plurality of
metallic coatings of different material, for the
purpose set forth.

8. An are-lamp electrode or carbon having
aninnermetalliccoating protected by an outer
coatingof different material, which outer coat-
ing is capable of being oxidized by the heat
of the are, the oxide formed being dissipated

°

by the heat of thearc at apoint substantially
even with the arc. :

9. An eclectrode or carbon for arc lamps,
provided with a plurality of metallic coat-
ings of different materials electro-deposited
thereupon, for the purpose described.

10. An electrodeor earbon consisting inan
ordinary copper-coated carbon provided with
asuitable additional coating of different char-
acter.

11. An electrode or earbon for an arclamp,
provided with a coating of copper protected
by a metallic covering of different material.

12. A protective covering forthe electrodes
of an arc iamp, made up of a coating of cop-
per and zine.

13. A protective covering for the electrodes
of an are lamp, consisting of an inner coat-
ing of copper and an outer coating of zinc.

14. A protective covering for the electrodes
of an arc lamp, consisting of a coatingof cop-
per electro-deposited upon the electrodes and
a second coating of zinc electro-deposited
upon such copper coating. :

In testimony whereof I have hereunto set
my hand and affixed my seal, this 3d day of

May, 1892, in the presence of the two subserib-

ing witnesses.
CHARLES W, HAZELTINE, [L. s.]

VVitnesses:
A. C. FOWLER,
THos. G. PORTIS.
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