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UNITED STATES
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To all whom it may concern.:
Be it known that I, CHARLESE. SCRIBNER,
a citizen of the Umted States, residing at Chi
cago, in the county of Cook and Stat-e of Illi-
5 nois, have invented a certain new and use-
ful Improvement in Safety-Valves for Air-
Pumps, {Case No. 338,) of which the follow-

ing is a full, clear, concise, and exact descerip-

tion, reference being had to the accompany-
10 ing chawmos forming a part of '[hlS specifi-
cation.

My invention 1'e1ates more particularly to
air-pumps which are designed for exhausting
incandescent lamps; and its object is to pre-

15 vent breakage of the lamps or any portion of
the pump or burning out of the filaments in
case one lamp of several which are being ex-
hausted should break, or if, from any other
cause, air should suddenly be introduced into

20 one of the branches from the exhausting-
chamber.

My invention will be more readily under-

stood by reference to the accompanying draw-

ings, in which—

25 Figure 1is a side elevation illustrative of
an air-pump for exhausting incandescent
lamps with my invention applied thereto.
Fig. 2 is a detailed view in section showing
the manner of arranging the safety-valvesin

30 the branches from the pump, upon which
branchesthe lamps which are to be exhausted
are mounted in the usual manner.

Like parts are indicated by similar letters
of reference throughout the different figures.

35 I will first briefly describe the action of the
pump. An ordinary mechanical pump « is
connected with the tube b. This pump ¢ is
kept in action during the time the work of
exhausting the bulbs is going on. The tube

4¢ b is connected through the branch ¢ with a

vessel d, which contains mercury. In this

branch ¢ is placed a three-way cock e, which
when in the position shown leaves a passage

from tube b into the branch ¢ and vessel d,

while the passage f to the external air is

closed. The vertical tube &/, enlarged near
its middle portion to form the exhausting-
chamber g, dips into the mercury vessel d at
its lower end and is connected at its upper
so extremity with an upward extension of the

tube . The usual valves i° and /° are pro-
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vided above the chamber ¢ in the tube 7/,
and an enlargement 7 is formed in the tube
above the valves to receive the mercury and
prevent its ejection into the tube b.

The pump operates in the usual manner;
that is, the air being exhausted by the me-
chanical pump « from the tube b, and hence
from the chamber ¢, the cock e is turned to
close the opening between the tube b and the
branch ¢, while the passage f is at the same
time opened, admitting the air to the mer-
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cury vessel d. The pressure of the air forces .

the mercury up through the tube 7/, (which,
it will be seen, e\tends nearly to the bottom
of the vessel d, ,) so as to fill the chamber g, a
portion of the mercur y passing above the
valves h? h*into the enlarged portion A of the
tube containing said leves It will also be
understood th‘cn; the mercury is at the same
time forced into the branch %, with which
branch % the lamps, as & k? &c., to be ex-
hausted are connected, the usual valve [ be-
ing provided in the upper portion of the
branch %.. The mercury having been thus
forced into the chamber g, on again closing
the cock ¢ will descend, the chamber ¢ being
sealed above by the action of the mercury
which had been forced through the tube A/
above the valves A°* i%.- Thus the chamber ¢
is repeatedly exhausted. If now one of the
lamps, as k', should break, the air rushing in
would be liable to cause great injury to the
pump or other lamps if there were no means
of checking its flow. If the mercury stood
in the ehamber g when such breakage oc-
curred, it would be thrown violently against
the top of the chamber and through the
valves 1? h* and would probably break the
chamber. At the same time the admission
of air to the passage & would cause the com-
bustion of the filaments in other lamps con-
nected therewith if they were lighted.

My invention consists of anautomatic check
or safety valve designed to guard against in-
jury from such acecidents. It Will be best un-
derstood by reference to Fig. 2, in which I
have shown two such valves, one in each of
the tubes leading to the lamps k' k. The
tube m is provided with two U-shaped bends
m' m?, and at the center or upper portion of

¢
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the double U thus formed there is provided .
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a by-path m3about the bend m'. In this bend
m/'is placed a seal of mercury, as shown, and
in the portion of the bend m? farthest from
thebend misplacedavalvem?. Inthebranch
leading to the lamp %? a similar safety-valve
is also placed; that is, speaking generally,
cach separate branch with which a lamp or
lamps are connected is provided with a safety-
valve. Ordinarily while the process of ex-
haustion is going on the mercury seal in the
bend m’ and the valve m* will be in the posi-
tion shown and the outlet for the rarefied air
will be through the by-path m?® around the
mercury seal. This by-path m® should be
small as compared with the main branch m.
For -convenience I will designate the open
spaces above the mercury seal which are con-
nected through the by-path m® as ‘‘cham-
bers.” During the passage of gas through the
device there will obviously be a difference of
pressure in the two chambers tending to pro-
duce a flow of the gas. The action of the mer-
cury is of course determined by the amount

of difference in pressure in the fluid in the.

two chambers. If therefore a bulb, as bulb
k', breaks, the air rushing in will force the
mercury in whole or in part out of the bend
m' into bend m?, and the valve m! will be
tightly closed and the rush of air will be
stopped. This is done so quickly that no
damage can result to any of the parts of the
apparatus, and although the other lamps, as
lamp %% may be burning their filaments will
not be burned out, since the branch m is
sealed almost at the very instant that the
bulb %’ is broken.

It is evident that my invention might be
advantageously employed whenever it is de-
sired to provide for checking automatically
the sudden rush of any gas through a pipe.
I therefore do not limit myself to the use of
my invention in connection. with incandes-
cent-lamp-exhausting apparatus nor to the
details of construction herein shown, since it
is obvious that they may be varied indefi-
nitely by those skilled in mechanical con-
struction.

Having thus described my invention, I

571,908

claim as-new and desire to secure by Letters
Patent— .

1. The combination with a pipe connected
with an air-pump and leading to a bulb to be
exhausted, of two U-shaped bends in said
pipe, one of said bends containing a mercury
seal and the other a valve, and a by-path of
comparatively small capacity leading around
the mercury, whereby when air is admitted
suddenly the mercury is transferred by the
pressure of the air to the portion of the pipe
containing the valve to close the same, sub-
stantially as and for the purpose specified.

2. The pipe m provided with bends m' m?,
the by-path m?about a liguid seal contained
in the bend m/, in combination with a valve
m*, whereby when air rushes into the tube m
the liquid sealing substance is caused to im-
mediately close the valve, substantially as
specified. :

3. The combination with a tube connect-

ing two chambers containing a fluid at differ-
ent pressures, of a column of mercury or other
liquid in the tube, a valve adapted to be
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closed upon its seat by the action of the mer- -

cury when surrounded by it, and a restricted

passage or by-path about the column of mer-
cury, whereby the mercury column is driven
forward to close the valve by an abnormal
difference in pressure of the fluid in the cham-
bers, substantially as specified.

4. The combination with two chambers con-

taining a fluid at different pressures, of a tube
connecting the chambers, a column of mer-
cury or other liquid in the tube, means for
retaining the mercury column normally in a
stable position in the tube, a normally open
valve in the tube adapted to be closed by the
action of the mereury column when thrown
against it, and a restricted passage or by-path
about the mercury column when in its nor-
mal position, substantially as deseribed.
In witness whereof I hereunto subscribe my
name this 2d day of June, A. D. 1893.
CHARLES E. SCRIBNER.
Witnesses:
EvrrA EDLER,
LuciLe RUSSELL.
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