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To all whom it may concerw:

Be it known that I, EDWARD P. THOMPSON, '
a citizen of the United States, residing in
Elizabeth, in the county of Union, in the State
of New Jersey, have invented certain new and
useful Improvements in the Process of Evacu-
ating Globes for Incandescent Electric Lamps,
of which the following is a specification. =

The invention relates to a method of evacu-
ating the globes of incandescent electriclamps.
" The object of the invention 18 {0 provide
means for securing as high a vacuum as possi-

“ble; and it consists, in general terms, in first

L5

‘exhausting, by any of the usual methods, as

oreat a portion of the air as possible; then
charging the globes with an attenuated com--
pound of gases which will combine with each

~ other under certain conditions; then exhaust-
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ing this atmosphere to as great a degree as 1s
practicable by the use of the exhausting ap-
paratus or pump, and, finally, causing the re-
maining gases to chemically combine with
each other, thereby increasing the vacuum be-
vond the degree it is possible to secure by
means of the pump. The combined gases are
then absorbed to as great a degree as possible

by means of some chemical substance having

the property of absorbing the particular com-
pound thus derived. o

1t is a fact now well established that when
two or more different gases combine with each

other their combining volume is always two.

Thus, if two parts of hydrogen and two of

oxygen are combined to form water, the re-
sultant volume will be two-thirds of that oc-
cupied by the gases when uncombined. Again,
if three volumes of hydrogen be combined

with one of nitrogen the resultant volume

would be two—that is to say, one-half thevol-
ume of the uncombined gases. Iitwo volumes
of oxygen and one of nitrogen are combined,
the resultant volume will be two, in place of
the original volume of three. From this 1t
will be understood that if the globes are first
exhausted and then charged with a combina-
tion of gases for the purpose stated, and these
oases be exhausted until a very attenuated at-
mosphere is secured, and finally they are com-
bined, then the rarefaction will be increased
by the proportion that the volumes are de-

' nitrogen and hydrogen the rarefaction will be
doubled. By this means a higher vacuum is
secured than has ordinarily been practicable.
" The invention will be more particularly de-
scribed in connection with the accompanying
drawings, in which Figure 1 illustrates a gen-

which the invention may be carried out. Fig.

applying the chemical absorbing compound.

55

eral organization of apparatus by means of

- 2 illustrates a modification in the method of 60

~In another application of even date here-

with, Serial No. 225,115, there is described a
method of evacuating globes containing some
features in common with those herein de-
scribed. o |

apparatus of any well-known construction,
the invention not being dependent upon any
special form of vacuum-pump. The tube q,
extending from the vacuum-pump, 1s designed
t0 be connected with a series of lamps or
olobes, ' b* b°, &e.,which are to be exhausted.
The method of econnecting these is well known
and need not here be particularly described.
The filaments ¢ ¢ ¢, &c., are preferably
placed in electrical connection with a conduct-
or, | I, supplied with currents of electricity
from a main, L, in any convenient manner.
Thenatural atmosphere in the lamps is pref-
erably exhausted by means of the pump A in
the usual manner to as great a degree as may
be desired, and the filaments are raised to in-
candescence by means of acurrent traversing
the conductors (7, for the purpose of expelling
therefrom the oceluded gases. After the lamps
havethusbeen exhausted they are charged with
an attenuated atmosphere of gases—as, for in-
stance,a mixtureof hydrogenand oxygeninthe
proportion of two to one. 'This may be accom-
plished in a convenient manner by connecting
two tanks, H and O, through a tube, A, with
the tube a. The tanks H and O are preferably
provided with suitable stop-cocks, &’ and o'.
The tubes #* and 0% leading therefrom to the
tube A, are of the proper relative sizes to per-
mit the proportionate low of gases.. The stop-
cock 7® serves to control the tlow of the com-

securely closing the tube % after the required

- Referring to the ﬁgnres, A represents a
mercury-pump or other form of exhausting.
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bined gases to the tube a. - For the purpose of oo

creased—that is to say, if the combination be | amount of gas has been furnished, the tubeis
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- preferably closed by thestop-cock %° and sealed | the eombining of the gases the chlorate of

off at a point, 2% In the manner employed in
sealing the lamps themselves after they have

‘been exhausted according to the usual process.

The pump 18 then again placed in operation |
and the attenuated mlxtme of gases is ex-
. hausted to as great a degree as practicable

in this manner as high a-

from the globes.

. state of vacuum is secured as is ordinarily ac-

ING

complished by means of the process usually

employed in evacuating lamps. The nextstep

- 1n the present process, however, consists in

20

further increasing the vacuum. This may be

convenlently accomplished by again raising
the filaments to a red heat during the process |

of evacuating, and aiter the highest exhaus-
~tion is reached raising them toa sufﬁeient heat

to cause the gases to combine. In this in-
stance the combined gases form water, which

will exist in the vacuum in the form of attenti- -
but the volume of the vapor, as

ated vapor;

already staued will be but two-thirds thab of

o ‘the uneombmed gases, and thus the vacuum |
25

..3_0

will be 1ncreased by one-third.
Instead of causing the gases to combine by'

heating the filaments, an arc may be formed

across two discharge-points, ¢ and ¢, placed

 within the tube @, or at any other convenient
point for the purpose of igniting the gases. |

This may be conveniently accomplished by

- leading conduectors ¥’ and {* from a Static gen
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erator, 'I', or from an mduetlou coll.

It should be noticed that the eoneueeien aud :
increase of pressure which will accompany

the discharge will be received by the mercury
of the exhaust-pump, so that no injury will be
done to the globes themselves nor to the ex-
hausting apparatus. A beneficial result also
accompanies this—viz., the pump being in op-
eration at the time tjhe explosion oceurs, more
or less of the attenuated oas will be forced 1nto
the pump and withdrawn at the moment of
concussion.

It is desirable that the combined gas be ab-
sorbed and withdrawn to as great an extent as

- possible-from the globes, and for this reason

50

5

- 60

there 18 pretferably provided in each instance
some chemical having the property of absorb-
ing the particular.new compound formed.
Thus, when hydrogen and oxygen are em-

ployed phosphoric anhydride is preferably |

used. This is contained in a suitable vessel,
C, connected by a tube, ¢, with the exheust-
tube a. This serves to absorb the vapor of
water formed by the eombmmg of the hydm-
gen and oxygen.

Instead of employing hydrogen and oxygen
it is evident that other gases—such, for in-
stance, asnitrogen and hydrogen—ﬂmey be em-
ployed.
three parts of hydrogen to one of nitrogen, the
gas belng stipplied in their proper preporblons
after the manner described with reference to
hydrogen and oxygen, and the entire process
IS parallel therewith. It is preferable to use,

howev er, for absorbing the ammonia formed by |

silver,which, however, must bemaintainedina

freezing-mixture.
sorbed by the chlorate of silver, the new com-
pound which 1s formed must be held in a solid

feating the object..

~combining the remnant of gases, thereby still | gases—-sueh for Instance, as one part nitrogen 80

In this case it 18 preferable to use

solid state. Themethod of accomplishing this 70 -

is illustrated in Fig. 2, wherein the vessel Cis

contained within a vessel, C, containing the

YWhen the amimonia is ab-

15
state; otherwise the new compound formed by
the combination of theammonia with the chlo-
rate of silver would pass into a vapor, thus de-
Other combinations of

to two of oxygen—may be employed with
equivalent results. In the latter the inerease
In the vacuum 18 in the same proportion as

whenhydrogenandoxygenareemployed,while
‘1n the instance where hydrogen and mbregen
1 are employed the vacuum is double. -~

It may be observed that it is not always
necessary to exhaust the natural atmosphere
by means of a pump, but this may be expelled
directly by charging the globes with hydrogen go
and oxygen, or with the other gases to be em- |
ployed; but as a matter of economy it is usu-

“ally preferred to first exheust thatin the man-

ner deseribed.

The invention is of course &pphea,ble to se-
curing high vacuums in other vessels than the
wlobee of incandescent electric lamps and 1t
1s not desired to restrict it thereto.

- I claim as my invention—

1. The hereinbefore - described process of 100
evrbcuatmg globes, which consists in first ex-
hausting the natural atmosphere, charging the
globes with a mixture of gases, exhausting such
mixture to a greater or less extent and then
causing the remnant of such mixture to form 105
a chemical combination, subet&ntmlly as de-
seribed.

2. The hereinbefore - described process of
creating high vacuum, which consists in charg-
ing a vessel with a mixture of gases, render- 1ro
ing such mixture rarefied, and in causing a
chemical combination of the gases constituting
such rarefied mixture.

6. The hereinbefore - described process of |
evacuating electric-lamp globes, which con- 115
sists in ehar ging the globes with a mixture of
gases bearing a predetermined proportion to
each other, mechanically exhausting such gases
to such an extent as 18 practicable, causing the
remalning mixture to form a chemical combi- 120
nation, and in absorbing more or less of such
chemical combination.

4. The hereinbefore - described process of

| producing a high vacuum, which consists in

mechanically procuring a rarefaction of a mix- 123
ture of gases and in securing the chemical
combination of such rarefied gases.

5. The hereinbefore - described process of
evacuating globes, which consists in creating |
within the same a r arefied atmosphere consist- 130
ing of 2 mixture of gases adapted to combine
with each other chemically and in igniting
such mixture by means of an electric current.

6. The hereinbefore- described process of




370,994 . - 3

]

evacuating electric-lamp globes, Wthh con- | consists In mechanically exhausting the same 25

sists in charging the same with an atmosphere
consisting of two parts hydrogen to one part
nitrogen, rendering the same attenuated, and
1gniting the attenuated mixture, thereby caUus-
ing a chemical combination.

7 The hereinbefore - described process of

- evacuating electric-lamp globes, which con-

[Q

sists In.charging the same with an atmosphere
consisting of two parts hydrogen to one part
nitrogen, rendering the same attenuated, ig-

- niting the attenuated mixture, thereby caus-

L5

ing a chemical combination, and in absorbing
the vapor of water formed by such combma
tion. ~

8. The hereinbefore-described process of in-

creasing avacuum, which consists in first rare-

fying the atmosphere, thereupon increasing
the pressure of the rarefied atmosphere, re-

-~ ducing the pressure, and subsequently with-

drawing the increased pressure, substantml]y
as described.
9. The hereinbefore-described process of in-

creasing the rarefaction within a vessel, which |

to as greata degreeas is practicable, creating a
sudden pressure upon the rarefied atm(}Sphere
within the vessel, and during the same time
continuing the process of evacuation. |

10. The hereinbefore-described process of 30
evacuating globes, which consists in momenta-
rily increasing the pressure of the contained
atmosphere withoutinereasing its density, and
in withdrawing a portion of such atmosphere
when the pressure is 80 increased.

11. The hereinbefore-described process of
producing pressure in the attenuated atmos-
phere of incandescent electric lamps, which
consists in heating the abmosl)here to 1ncan-
descence.,

In testimony whereof I have hereunto sub-
scribed my name this 19th day of January, A,
D. 1887.
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EDWARD P. THOMPSON.

Wltnesses
Danr.. W. DDGECOMB
CHARLES A. TERRY.
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