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~ material employed to retard the current of
electricity and pr oduce the light may be un-

IS

B -appmmtus have been devised, and many in-
- genious methods suggested and tried; but thus |
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~ the 1arge amount of time required in the Op-
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- exhausting the globes of electric lamps but

30

- the globe or other vessel to be exhausted that
| they co-operate to remove the air therefrom
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- to an 6Xha,ust -pump, A. - 'The upper bulb, «,
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bulb or enlarg ement -connected by a verfical
~tube, b, to a second ¢, preferably larger than
~ the bulb@. Thebulb¢isconnected by a verti-
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To all whom it may concern. o 11]6_211]8, by. which an air-tight connection is

Beit known that I, WILLIAM STANLEY, JT.,
of Englewood, in the county of Bergen and.
State of New Jersey, have invented a new and
useful Improvemeﬂt in Air-Pumps, of which

In the manufacture of electric lamps it 1s of
oreat 1mportance to produce a Subst&ntla,lly
perfect vacuum in the globes of such lamps, in
order that the carbon or other incandescent

affected by the oxygen or other ingredients of
theair, the presence of which: would cause com-
bustion and the rapid destruction of the in-

candescent material, as well as the liability of
electrolysis between 1ts poles. Many forms of

mr_ such methods .and apparatus 11_*we been
lacking in the requisite economy, by reason of

er ation.

The present invention relatestoan 1mp1 oved
apparatus or alr-pump especially designed for |

practical for forming vacunms in many other
vessels; and 1t consists of a mereurial air-pump
Workmg, St1bstaut1ally, upon the prineiple of
the Sprengel pump, in combination with a-
common exhaust- -pump worked by any de-
sired power, the two being so connected with

during the entire operation.

The invention is illustrated in the accom-
panying drawing, which is a view in perspec-
tive of the apparatus with a globe in position
to be exhausted, and in Whlch a.represents a

cal tube, d, to a reservoir, ¢, and by a tube, f,

is connected by a tube, g, provided W1bh a
stop-cock, £, t0 & melcmy supply reservoir, <,
preferably funnel'—sh&ped. The bulb a is also
provided with a branch tube, j, to the upper
end of which the globe or other vessel to be

exhausted 18 attached by a short tube or other |

formed. The tube g preferably projects into

the bulb q, sothat its end is slightly above the

line of the branch tube 7, if extended to near

the center of the bulb, and the lower half of 5 5

the bulb «, instead of bemg hemispherical, as

shown in the drawing, may be, with advan'

tage, cone-shaped, with 1ts apex forming- the
upper end of the tube b, which eonstluctmn

-would better enable the suceessive drops of 60

mercury to catech successive portions of air,
and force them down the tube b.

The bulb ¢ is not limited to the spherical -
shape shown in the drawing, inasmuch as its
special importance is due to an enlargement 65
of the tubes b and d, whereby a chamber 15
formed, in which the air as it is forced from -

-the tube ¥/ collects and it should be of suf-

ficient eapamty to pel mit the columns or bub-
bles of air to become disengaged from the mer- 7o
cury as it falls through this bulb or chamber

in its passage from the tube b to the tube d.
The height of the tube d should be.about thirty .

or more inches, in order to prevent the mer- |
cury from rising into the bulb ¢ when a vacuum 7 5
is formed therem The height of the tube b,

or the vertical distance between the bulbs ¢
and a, will.depend largely upon the degree of
exhaust produced and maintained by the pump -
A. Thisdistanceshould, however, inall cases 80
be sufficient to prevent the alr in the bulb ¢,

when under the exhaust of the pump, hom _
| passing upward through the descending mer-

cury through the tube. b. If theforce of the

“exhaust in the bulb ¢isrepresented by twenty- 85

eightinches, a vertical distance of ten or fwelve
inches between the bulbs will be sufficient for

all practical purposes.  The bore of the tube

b should be quite small, so that the successive
drops of mercury will completely fill it, to pre- 9o
vent the escape of the alr upwardly. o
~ The operation of the a,pparatus 18, br 1eﬂy, as
follows: The parts being 1n posrolon substan-
tially as shown in the drawing, the reservoir

¢ is supplied with mercury, the stop-cock 2 95

| bemg closed, and, the lower end of the tubed
| being 1mmelsed in the eistern of mercury e,

by a few strokes of the exhaust- -pump A, the |
larger part of the air contained in the globe
_‘md in the tubes and bulbs connected there- IGO0
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with 1s exhausted throwgh the tube f. The
stop-cock 7 is then opened sufficiently to allow
the mercury to descend through the tube g
1into the bulb « in a rapid succession of drops
approaching a continuous stream, and thence
through the tube b, bulb or chamber ¢, and
tube d, where it displaces a portion of the
mercury in said tube, causing it to How 1nto
the reservoir e. As the successive drops of |
mercury descend the tubed, the air within such
tube 18 forced downward, and an increased or
more perfect vacuum 1s formed within the

tube, 1mto which the air contained in the giobe

1 and bulb « is constantly drawn, being can;;ht ;

at the mounth of the tube b by the successive
drops of mercury, and in turn carried down
the tube mto the bulbe. Meanwhile the pump

- A 18 1n continual operation, to exhaust the air
from the bulb ¢ as fast as it 18 delivered {rom
the operation of the common exhaust - -pump,

20

30

the tube b, the ingress of air through the tube

d being eﬂoctually prevented by the column
of mercury therein. During the operation, as
above descubcd short {30111111115 of air 1m-
prisoned betweul columns of mercury are oh-
served to pass 1in rapid suceession down the
tube b and into the bulb ¢, These air-columnes,
during the first stages of the operation, are of
frequent ocerrence and of considerable size;
but as the operation advances they diminish
both 1n frequency and size till only an oceca-
sional small bubble of air 18 seen to descend
with the mercury.

Several globes or other vessels can be at-

2OE,4E2

tached to the tube 4 or to its continuation,
and exhausted at the same time by this appa-

ratus, and the supply of mercury can be kept
up by emptyinge the contents of the reservoir
e into the reservoir <. 1 have, however, in-

| vented an apparatus by which several frlobecs
- attached to separate tubes ean be exhausted

by means of a single exhaust-pump, and the
mereury as it deseends the tubes be raised to
the desired height by the exhaust of the pump.
This invention forms the subject of a separate
application filed contemporancously herewith.

What 1s claimed as new 18—

1. The combination, in an apparatus for ex-
hausting globes for electrie lamps and other
vessels, of a mercurial air-pump with a com-
mon exhaust-pump arranged tooperate simul-
tancously, whereby the mercurial pump will
exhaust into the partial vacuunm produced by

substantially as deseribed.
2. The combination, bub&mnbmllv as de-

- seribed, 1n an apparatus embracing a mercu-

rial air-pump and a common exhaust-pump,
of an air-chamber, ¢, connected above with a
mercury-supply and a vessel to be exhausted,

40

and with. a barometrical tube, d, and an ex- 6o

haust-tabe, /.
WILLTAM STANLEY, Jx.

Witnesses:
JAMES 5. GREVES,
R . GAYLORD.
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