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To all whom it may concern: »

Be it known that I, ALEXANDRE DE LODY-
GUINE, a citizen of Russia, residing at Paris,
France, have invented a certain new and use-

5 ful Improvement in the Manufactare of In-

10

S «,2 Q

candescents for Electric Lamps, (Case No.
220,) of ‘which the following is a specification.

In the accompanying drawings, Figures 1
and 2 are side and edge views of a block of
lead upon which the blanks from which the
ineandescents are manufactured are placed

to expose them to the action of the fluoride
of boron, as hereinafter described. Fig. 3 is

a view of the apparatus in which the blanks
are exposed to the action of the fluoride of
boron. _ : '

My invention relates particularly to the pro-
cess of manufacturing the incandescents or

-filaments. Imakeuseof anysuitable organic

‘substances, such as bamboo, paper, thread,

piassava, or any other organic material capa-
ble of the treatment hereinafter mentioned.

The organic material used is reduced to the.

" required shape and size in any of the well
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known ways for making the. filaments or
blanks from which such incandescents are
made. -These blanks A, having the required
dimensions are bent upon a suitable form or
block of lead B, Fig. 1, to give them the re-
quired finished shape, and they are fastened

- upon such block in any desired way, such, for
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instance, as inserting their free ends into a
suitable recess or crease C,in the side oredge

of the block, which recess is closed on the:

ends of the blank to hold it in place. The

form B, having the blank secured to it,is

placed ina closed vessel in which it is exposed
to the action of fluoride of boron (BFly). In
Fig. 3 I show a form of vessel D, which may
be used for this purpose. It is lined inter-
nally with lead to resist the action of the
fluoride of boron, and ithas a grating E,upon
which the blocks B, with.the incandescents
secured thereto, are placed. The chemicals
from which the fluorideis produced are placed
in the lower part of the vessel. Thegas aris-
ing therefrom acts upon the blanks secured
to the forms B, and carbonizes them, driving
off the elements of water chemically combined

‘50 therewith, preserving the original form and

structure of theblanks and imparting to them
a homogeneous character, with the exception
that the fluoride will combine. with any for-

eign mineral substances which may.be con-

tained in the material, forming fluoride salts.

A neck or tube F, leads from the retort D,
and terminates in a glass vessel G, which is
filled with naghtha orotherliguid not contain-
ing the elements of water, so that the gas will
not combine therewith. ' The end of the tube

so that the latier acts as a seal. The trap
thus made, while permitting the gas to pass
through, effectually seals the retort against
the entrance of the atmosphere, and so pre-
vents the strength of the fiuoride of boron
from being wasted upon the moisture in the
atmosphere.
with a filling orifice II, through which the
naphtha is poured into it. It is also provided
with an outlet I, from which a neck or-tube
K leads to a second vessel L eontaining water,
said vessel being also provided with an exit
opening M, communicating with the atmos-
phere. The ends of the tube K terminate
above the surface of the liguids contained

‘in the vessels G and L, and the gas passing

through the liquid contained in the vessel G,
escapes therefrom through the pipe K into
the vessel L, where it combines with the wa-
ter. The water is capable of absorbing the
gas up to the limit of eight hundred volumes
of gas to one of water. The opening M pre-
vents the accumulation of pressureinthe ves-
sel L. The gas is destructive of life, and the
object of the vessel L is to render it harmless
by providing for its absorption. The liquid
contained in the vessel L after the absorp-
tion of the gas is an acid which can be used
for etching glass. Without the provision of

the vessel I, the pipe K shouldleadtoa stack

or other device by which it can be conducted
away to a safe place of discharge,
In Fig. 3 I also show a gas jet N, applied to

‘the lower end of the retort D, for.the purpose

of heating the chemicals to produce the fluo-
ride of boron. The heat in the retort should
not be less than 800° and not more than 570°
Falirenheit.

The glass vessel G is provided-
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F, terminates below the surface of the liguid, -
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The degree of heat is deter-

mined by a thermometer O, and the gas flame roo
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is regulated by a eock P. It is not necessary
that the incandescents should be treated in
the same vessel in which the gas is produced,
but, if desired, the gas may be produeced in
one vessel and then led to anothér vessel in
which the inecandescents are placed, as will
be readily understood. .

In order to prevent the liquid inthe vessel
G from being foreed into the retort D by the
atmospheric pressure, when after the com-
pletion of the process, the retort D is being
cooled, a bulb Q is provided in the pipe I¥, of
sufficient capacity to contain all the lignid in
the vessel G, so that when the latter is forcei
up the pipe by the atmospherie pressure it will

fill the bulb and be arrested thereby. Inor-

der to prevent danger to the workmen from
the gas when the retort D is open, after the
completion of the process, a branch pipe S,
communicating with the pipe F, is provided.
This branch pipe leads to a vessel T contain-
Ing water, and is provided with a suitable
cock. Before opening the retort D, the work-

- man opens the cock so as to permit the gas to
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communicate with the water in the vessel,
which will be of sufficient quantity to absorb
the gas remaining in the retort D, so that
when the retort is opened it will contain no
gas injurious to the workinen.

Lead is used in forming the bloek B, be-
cause it isnotaffected by the fluoride of boron.

After this step in the operation, the incan-
descents are removed from the blocks B,and
they are then placed in an air-tight crueible
and covered with graphite or powdered car-
bon, and the crucible is placed in a furnace
and exposed to a high temperature for the
purposeof eliminating from the incandescents
any flaoride which may remain uncombined,
as well as the chemical combinations which
may have formed upon them, and also any
other gases or substances contained therein,
which ean be removed by the heat of the fur-

. nace. Ieatcan beconveniently obtained by
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the use of a gas furnace, and a gradually in-
creasing temperature should be applied, say,

. during a period of about thirty minutes,
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until the highest temperature is reached,
which may be continued about two hours and
then gradually reduced until the furnace is
cold. When the cracible is sufficiently cold
the incandescents are removed therefrom

and attached to temporary clamps or elec- |

trodes and placed in a snitable chamber,
from which the air has been removed, and
there heated to a very high heat in vacuo
by passing a eurrent of eleetricity through
‘them. The incandescent in this operation
should. be exposed to as high a heat as it is
capable of withstanding without fracture.
The purpose of this step of the operation is to
drive off all occluded gases from the inean-
descent and to complete the carbenizing op-
eration. The perfect treatment by the flu-
oride has the effect of increasing the ability
of the incandeseent to withstand heat, and

the effect of subsequent super-heating by
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means of the electrie current is to change the
rather friable earbon of the ineandescent
thus obtained into a highly refractory homo-
geneous coke in which the form and struct-
ure of the original blank are preserved. Dur-
ing this step of the operation the atmosphere
of the chamber is being continually drawn
off, so that the gases which are expelled from
the incandescent by the high heat shall be
carried away from and out of the chamber.
It is better to admit a small quantity of illu-
minating gas or other suitable gas into the
chamber before the beginning of this step of
the process, for the purpose of reducing tho
amount of oxygen contained in the chamber,
as the effect of the admission of the gas is to
reduce the quantity of atmospherieair which
may be present. This operation of heating
by means of ‘an electrie eurrent occupies but
a short time, being in the case of ordinary
sized incandeseents. from thirty seconds to
two minutes.
removed from the temporary clamps or hold-

The "incandeseents are then

70

75

8o

[92e]

ers and so much of the ends as were not -

fully exposed to the high heat of the electric
current, may be :broken off. After this the
ineandescents are seeured to the piatinum
clamps or holders which constitute their per-
manent eleetrodes in the finished lamp, and
placed in a receiver from which the atmos-
phere is exhausted and to which an atmos-
phere of carbonacecus gas not containing
oxygen, say for instance, gasoline or rhigo-
line, isadmitted. An eleetric current is then
passed through the incandescent for the pur-
pose of building it up by the deposition of the

form resistance. T'his step of the process
does not differ from that usually practiced in
the manufacture of fibrous filaments for in-
candescent lamps, except that it follows in-

stead of preceding the operation of driving.

off the occluded gases. The advantage of
driving off the occluded gases before the pro-
cess of building up the carbon by deposition
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earbon, and thereby imparting to it a uni-
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is that if the latter operation is first per- -

formed, the hard deposit or shell thereby
made upon the incandesecent, has a tendency
to prevent the escape of the gases, so that a
greater or less quantity remains in the incan-
descent, and the effect of their presence isto
endanger the incandescent, and to inecrease
the blackening of the bulb of the lamp when
in use and shorten its life. The incandescent
is then taken and sealed into the lamp bulb
in the usual way, and the latter is either ex-
hausted or filled with an artificial atmos-
phere in the way practiced in the manu-
facture of incandescent lamps. The incan-
descent may be heated by an electric current
while the bulb:is being evacuated, in the
usual way. s '

" I have referred somewhat to the construe-

tion of apparatus used in this process and

also to periods of time which may be oceu-
pied by some of the steps, but I do a0t limit

-myself to any particular form of apparatus.
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or to any particular perfods of time in the
various operations. These things, together
with the form and construction of the appa-
ratus which is used in the proecess, will be
readily understood by persons familiar with

the art, and it is not necessary to encumber

thisspecification with any further deseription
of or reference to them.

The action of the finoride of boron is to de-
compose the organic substance composing the
incandescent by dehydrating it, leaving prac-
tically nothing, in the cass of a vegetable ma-
terial, but the carbon with which it has no
chemiecal affinity, and in the case of an animal
substance,leaving only the earbon and nitro-
gen.

There are other chemiecal agents, known to
chemists which have such an affinity to water
that they will decompose and carbonize or-
ganic substances, among which agents are
sulphuric acid, finohydric acid, chlorine gas,

eausticsoda,and causticpotash. Such chemi-
cal agents are more or less adapted to use in -

my improved method, and I include them in
my claim.as the chemical equivalents of the
fluoride of boron, although not so powerful
for the purpose. The manner of using them

to dehydrate and decompose -organic sub-

stances is familiar to the skillful ehemist and
need not be here described.

The advantages of my improved process
consist in the fact that the incandescents are
very free from a tendency to blacken the
lamp when in use, and require with the same
life and candle-power a smaller expenditure
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of energy than incandescents made by any .

other process heretofore known to me. :

Now, what I claim as my invention, and de-
sire to secure by Letters I’atent, is—

The process of making carbon filaments or’
incandescents for electric lamps from organie
material, which consistsin the following steps,
viz: dehydrating and decomposing the incan-

descents by the action of a chemical agent;

then subjecting them to a khigh femperature
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with the exclusion of oxygen; then expelling -

the occluded gases from the incandescents
and coking them by subjeeting them to a
high temperature by the passage of an elec-
tric current; and finally giving them the re-
quired resistance by the deposition of carbon;
substantially as deseribed.

In testimony whereof I have hereunto sub-
seribed my name this 9th day of August, A.
D. 18838.

ALEXANDRE DE LODYGUINE.

Witnesses:.
W. D. UPTEGRAFF,
CHARLES A. TERRY. .
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