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To all whom it may concern: .
Be it known that I, THOMAS A. EDISON, of

- Llewellyn Park, in the county of Kssex and
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removed even by heating.,

State of New J ersey, have invented a new
and useful Improvement in the Manufacture
of Incandescent Electric Lamps, (Case No.
071,) of which the followingis a specification.

T'he object of my i 101 1
high vacuums in the i

candescing electric lamps, and especially to

rid such globes of

the watery vapor which
adheres to the inner

surface of the glass.

In carrying out my invention I connect with
the exhaust-tube of the lamp a glass recepta-
cle in which I have placed an absorbent of
moisture, such as phosphoric anhydride, or a
material like iron, which, when heated, de-

composes water and takes up its oxygen. The

lower end of this glass receptacle is drawn
out into a hooked tube and sealed by the fu-
sion of the glass, so that the lamp and recep-
tacle form together an ajir-ti ght chamber.
Upon the hooked end T hang a small coil of
several turns of iron wire, |

When phosphoric anhydride is used in the
attached receptacle, I prefer to coat pieces of
glass with that material and. to place such
pleces in the receptacle. I then place the
lamp and receptacle in a suitable chamber
and heat the same to from 600° to S00° Fahr-
enheit. The vapor is thus driven from the
glass, and is absorbed by the phosphoric an-
hydride, from which it cannot afterward be
The wholeis then
attached to the Sprengel vacuum-pump, pref-
erably by placing a rabber band covered with
vaseline around the

Inserting the same in the cup of the pump. I
now apply a magnet outside the tube of the
pump, and by its attraction for the jron wire
hung on the glass hook I break off this hook,
leaving an opening into the receptacle. The
pump being now put in operation, the lamp is
may have re-
mained being absorbed by the material
through which the air must pass.  T'he lamp
is preferably heated ¢xternally while it is bhe-
Ing exhausted by means of a heating-lamp
having a chimney surrounding the electric

lamp.  After the exhaustion is completed, the
lamp and the attached re-

neck between the

attached receptacle and |

ceptacle is sealed off, there being a contrac-

tion in the neck for this purpose.

When particles of iron are placed in the at-
tached receptacle, the lamp is placed in the
chamber and heated as before to 600° or 800°,

while the attached receptacle projects from .

sald chamber and is separately heated to a
much higher temperature, so that the iron 18
brought to a red "heat and the vapor is thus
decomposed, its oxXygen combining with the
heated iron, while its hydrogen remains to be
drawn off by the pump after the end of the
receptacle is broken off by the magnet, as
already explained. Instead of this, a spiral of
iron wire may be placed in the attached recep-
tacle, or in another globe connected there-
with, and provided with circuit-connections,
80 1t may be brought to incandescence by an
electric current, whereupon it acts to decom-

| pose the vapors in the same way as the iron

particles above mentioned.

The accompanying drawings illustrate my

invention. Figure 1 represents complete ap-
paratus for exhausting the lamp; Fig. 2, a
separate view of the lamp with attached re-
ceptacle; Fig. 3, a view of a modified arrange-
ment as above described, and IFig. 4 a view
of the completed lamp.

Referring first to Figs. 1 and 2, A is an in-
candescent electric lamp.

B is a glass chamber or receptacle forming

a continuation of the exhaust-tube of the
lamp, there being a contracted neck g be-

tween the lamp and the receptacle. This re-

ceptacle may contain pieces of glass covered
with phosphoric anhydride or other moisture
absorbent; or such absorbent may be placed
therein by itself, or the chamber may con-
tain particles of clean iron or other metal
with which oxygen combines when the metal
18 heated, | - '
As above explained, the lamp is placed in
a chamber and heated to setfree itg moisture;
or if the receptacle B contains iron it is

heated separately from the lamp to a much

higher temperature. The heating may be
done in a furnace or in any other suitable
way. Itis not thought necessary to illustrate
this step of the process, since it will be read-
ily understood.

rstood. T'he moisture being set free .
I of the lamp, and having been either absorbed
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by the phosphoric anhydride or decomposed
by the heated iron, which absorbs its oxygen
and leaves its hydrogen, the lamp 1s attached
to the Sprengel pump C, as above described,
and as shown in Fig. 1, b being the rubber
band covered with vaseline or similar mate-
rial, so as to make an air-tight connection.
An electro-magnet D is then broughtelose to

~the cup ¢ of the pump and moved S0 that 1ts
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20 which may have remained
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attraction for the iron wire d, hung on the
sealed hooked end e of the receptacle I,
causes suieh hook to be broken off. Lhe
pump is then put in operation and the lamp
is exhausted. Preferably during the process
of exhaustion the electric lamp is heated by
the flame of a heating-lamp E, from whose
chimney a tube I, having an aperture for the
exhaust-tube, extends, so as 10 surround the
lamp. This heating drives off any moisture
in the lamp. If
thereis hydrogen in the globe, it 1s very read-
ily removed by the pump. After the lamp s
oxhausted it is sealed off at ¢, and is then In
the completed form shown in Fig. 4.

In the modification shown in Fig. 3 a cham-
ber G, connected with & receptacle I3, contains
a spiral d of iron wire, which is heated to 1in-
candescence by an eleetric current while the
lamp is being heated in the closed chamber,
and also, if desired, while the lamp is being
oxhausted. It acts to decompose the moist-
are in the same way as the iron particles, as
already explained.

What I claim is—

1. The herein-deseribed method of remov-
ing moisture from the inclosing-globe of an
sneandescent electric lamp, which consists in
hermetically sealing said globe to a sealed
chamber containinga material capable of ab-
sorbing or decomposing such moisture and
then externally heating said globe.

o The herein-described method of exhaust-
ing an incandescent electrielamp, which con-
sists in hermetically sealing the lamp to a
sealed chamber containing a material capable
of absorbing or decomposing such moisture,
heating said lamp, and afterwa rd withdraw-
ing the air from said lamp.

3 The herein-deseribed method of exh aust-
ing an incandescent electric lamp, which con-
sists in hermetically sealing such lamp to a

sealed chamber containing a material capable |

411,019

of absorbing or decomposing such moisture,
heating the lamp, forming an opening in said
receptacle, and withdrawing the air from the
lamp through said opening.

4. I'he herein-described method ot exhaust-

ing an incandescent electric lamp, which con-
sists in hermetically sealing the lamp to a
sealed chamber containing a material capable
of absorbing or decomposing such moisture,
heating the lamp, attaching the said recep-
tacle to an air-exhausting apparatus, forming
an opening insaid receptacle, and exhausting
the lamp by means of said apparatus.
5. The herein-(lescribed method of exhaust-
ing an incandescent electric lamp, which con-
<ists in hermetically sealing such lamp to a
sealed chamber containing a material capable
of absorbing or decomposing stch moisture,
heating thelamp,attaching said receptacle to
an air-exhausting apparatus, forming anopen-
ing in said receptacle by the attraction of a
magnet for a magnetic body attached to said
receptacle, and exhausting the lamp by means
of said apparatus.

6 The herein-deseribed method of exhaust-
ing an incandescent clectrie lamp, which con-
qicts in hermetically sealing the lamp to a
sealed chamber containing am aterial capable
of absorbing or decomposing such moisture,
heating the lamp, and then withdrawing the
air from the lamp and at the same time heat-
ing it again. |

Z The combination, with an incandescent
clectric - lamp globe, of a scaled receptacle
hermetically sealed thereto containing a ma-
terial capable of absorbing or decomposing
moisture and having a magnetic body at-
tached to it, substantially as and for the pur-
pose set forth. |

S The combination, with an incandescent
oloctrie-lamp globe, of a receptacle hermetic-
ally sealed thereto containing a material ca-
pable of absorbing or decomposing moisture
and having a sealed hooked end, and a coil
of iron wire hung on said hooked end, sub-
stantially as and for the purpose set forth.

This specification signed and witnessed this
o0th day of July, 1856.

| TITOS. A. EDISON.
Witnesses:
Wi PELZER,
A. W. RIDDLE.
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