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. speeially demgned for the purpose of exhaust-

o i-x"mg the air from' electric 1amps bat it 18- also |

- - applicable to exhaustlng alr or va,por or. gas
'- ,?flom other objects.

) I S

_To aZZ wkom it may y concern:

| 5

e

o or exhausting apparatus which employs a liq-
- uid—usually mercury—-as the vacuum-produc-

. 1ng medinm, the said liquid being caused: to

. alternately

Lo 200

T or other object from which the air is‘to be ex:

© - hausted, suitable air outlets and valves being

1)1'0V1ded toenablethe-deviee towork [3r01)erlv |
... The distinetiv ely novel features WIII ba defi-

Sl __:m elevatmn of a pump-constructed accordmﬂ*
. tomyinvention and adapted for the use ()f
. mercury. Fig.2is an elevatwu of the same
“pump w1thout3 the Valve and with the ‘com-
~ municating-pipe: carrled up ‘to the height of
- . about forty inches,

~ -the pump when constmcted for the use of sul-
. phuric acid or other liquid of compamtwely
T 35

L 5 view of the valve, and Fig. 5 a horlzontal
: --Sectlon through the line a b of Fig. 4.

:_:-_.é-ha,usted B is .a vertical glass tube thlrty
» Inches high,or mme,and terminating atits up- |
- perpartin a Dbulb, C.-
~ is ground, and it recewes at certain times the
- ground lower endof a glass rod,E. Thisneck |
- opens into another bulb, T, above , through the.
‘neek G of which the rod E also passes
. part of the rod which passes through the neck
" (is covered with india-rubber or other suit-
~ . able material, sothat when the rod B is pressed
. fully downit WlllGlOSB bothnecks, when partly
- 5o lifted it will openthe neckD Wlnle keeping the
G -f-,-'é...:.:..;'neck G still hermetleally closed, and when
R 11fted stlll hlgherﬂr or entu ely removed 1t Wlll
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Be it known that I, ST, GEORGE LANE FOX
of London,: Dngland have invented curtam
‘newand useful Improvements in Pamps or Ex-.
haustmg Apparatus, of W]JICh the followmw
1s aspecification. =~

“This invention of 1mprovements in-: pum])s
~or-exhausting apparatus forms par tof the.sub-

oranted to-me-
on 28th August, 1880, No. 3,494, and has been

"My invention relates to that c]ass of pumps

fill and: empty an exhausting bulb
or chamber connected by a pipe with the laJmp

nltely set forth in the claims. - |
Figure 1 of the accompanymw dmwmn*s is

Ifig. 3 is an elevation of
light specific graVIty “Hig. 4 is -an enlarged
‘In Fig. 1, A is ‘the lamp or object to be ex-

The neck D of the bulb

The

'o"'pen both: neths

‘low the pomb P

| ing the neck D open.

“Above’ the unper ‘balb i isa

cup, H. To the lower end of the glass tube -

B, I connect one end of a strong flexible tube,

I, ot greater length, to the other endof whlch
‘f-_fm open vessel,: K IS fitted. - Sometimes I in-
terpose- an air- trm), L, as shown in dots, be-
‘tween the tubes B and I, but this air- trap is
‘not essential.
Dbelow the bulb O, T &ttach another tube, P, the
other-end of which is connected to the lamp_'_-_ -
‘A, In'this tube P, I'fit a valve or dewce, Q,

“To the O*Iass tube B, at P/, just

(weighted with - mercm Y,)which, when it rises,

closes the communication between Band A,
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‘The action of the ‘apparatus is as follows:

pipe P and the valve Q

‘come full of mercury, the neck G is again
' closed, the open vessel again lowered, md the -
;operatmns are contmued until ‘the - lamp Alis

,almostexhausted ‘The pumpmﬂ'actmn isthen
‘somewhat. modlﬁed thus:
-'_rmsed and lowered se\ eral times while Lhe rod =~
"B is ount, so-as to wake the mercury rise and -
fall in. the bulbs, which should: now be sli ﬂhtly o |

warmed .in order to (_.vapomte any moisture
which maybe present on their sides. “Having
‘got 1id in this way of all traces of agqueous or -
other vapor, therod Il isagain inserted (while . -
the vessel K is I'&Ib@d) into the neck G, leav-
The vessel K is then
‘againraised and lowered several times, 80 thab
the mercury alternately rises and falls in the
. bulbs, and in this way all traces of air from
‘the surface of the tubes or bulbs will colleet in

prevent

the vessel K is.

‘The open vessel K havmg been filled, or partly

Ailled, with:- mercury ‘when in a lowered. posi-
‘tion, is raised ‘to such a helght that while it

hecomes nearly empty the mercury rises in the
‘two bulbs C and F, filling the same-up to the
cup H. ‘The neck Gr of the upper bull), F,is
then (.,losed by the rod I3, the neck D of the'_ o
‘lower one being left open. The openvessel K
isthen low cred until the mercury falls well be-
The consequent fallof the -
‘{'mercury in the bulbs produces a vacuum which
‘will be filled by the airin the lamp A forcing
‘its way through -the
‘into the bulb O and upper: part of the tube B,
The vessel K is then again raised, the neck G
of the upper bulb, I, belnﬂ' opened to allow the
air to escape, the valve Q closing to
‘any mercury being forced thwugh the pipe P
to the lamp A. The bulbs C and F again be-
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] :the upper blﬂb F The vessel K 13 thEIl p]acedf. | ..':;.:.:
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at such a height that the mercury fills the bulb | H. The acid should be pure and kept as cool 6o

O and is just above its neck D. The rod E is
then forced down so as to close this neck, and
the vessel K is lowered until the mercury 1s
below the point P/, again raised, and so on as
long as may be found necessary.

The use of the upper bulb, I, 1s not essen-

tial, but by its employment the vacuum in the
lower bulb, when the mercury falls, is rendered
more perfect. | |

By using sulphurie acid with the mercury,
so as to wet the surface of the bulb C and the

ground-joint at the neck D, the bulb ¥ may be |

altogether dispensed with, but the acid must
be very pure, and the cup H should be almost

closed at top, as in Fig. 3, leaving, however, a |
| by its own weight, and of such weight as to

sufficient opening for the rod E to be moved
freely up and down, |
It will be understood that the joint or con-
nection at P’ forms a liquid-valve which auto-
matically closes and opens the end of the pipe
P as the mercury respectively rises and falls.
The modification shown in Fig. 2 1s precisely

" the same as that shown in Fig. 1, except that

235

the valve or device @ is dispensed with, and

in order to prevent the mercury being forced

30
3%

4.0

ap into the lamp the tube P is made sufficl-
ently high—say forty inches, more or less.
Referring, now, to the modification shown in
Fig. 3, which I adopt when sulphuric acid or
other liquid of comparatively light specific
gravity is employed in lien of mercury, the
same letters of reference as those in Ifig. 3 re-
fer to corresponding parts. The pipe B,in this
modification, instead of being connected with
a rising and falling vessel, K, Figs. 1 and 2,
is connected with a fixed vessel, K, slightly
larger than the bulb or vessel C, and which is
connected by a tube, R, with a pump worked
by steam-power or otherwise, so as to alter-
nately force air into and exhaust air from the

- vessel K, '

50

S T are respectively the pressure and vacu-
um pipes communicating between the tube R
and the pump.

The action of the apparatus is the same as
that hereinbefore described with. reterence to
Fig. 1, the alternate pressure and exhaustion
produced by the pump having the eftect, like

the rise and fall of the vessel K, Ifig. 1, of

causing the acid to alternately rise in the bulb

~or vessel C and then fall below the point P/,

55

and thereby to alternately force out the air
from the vessel C through the neck D and
produce a vacuum in the pipe P. |

~ U is an air-drier interposed in the tube I},
and V is a valve weighted so as to open out-
ward at the pressure due to the column of acid

-when it reaches about the middle of the cup

| with said pipe, and pipe P, substantially as

as possible.
What I claim, and desire to secure by Let-

| ters Patent, is—

1. An air or gas exhausting device consist-
ing of the combination of an exhausting bulb 65
or vessel, an opening at the top thereof, means
for hermetically closing said opening, an inlet-
pipe tapping the bulb at the lower part there-
of, means for causing mercury or other liquid
to ascend said pipe into the bulb, and to de- 7o
scend from the bulb into said pipe at will, a
vacuum-pipe leading from the object to be ex-
hausted to and terminating near the bottom of
the exhausting-bulb, and a weighted valve ar-
ranged in said pipe, adapted to unseat itself 75

float on the mercury or other liquid used when
the latter ascends to its level, and thereupon
to seat itself, substantially as set forth.

9. The combination of a bulb or vessel hav- 8c

| ing an orifice at its top surmounted by a cup,

a plug or stopper adapted to work through
said cap and close said orifice, a pipe leading
from the bottom of said bulb, means for caus-
ing mercury or other liquid to ascend said pipe
into said bulb, and to descend from the bulb
into the pipe at will, and a pipe communicat-
ing with the lower part of said bulb and lead-
ing to the object to be exhausted, substantially
as set forth. |

3. The combhination of bulb or vessel U, its
neck D, cup H, closing device E, pipe B, a
suitable pumping appliance communicating

*85

set forth. | . |
4. An airor gas exhausting device compris-
ing a bulb, C, having a neck, D, at its top, the
cap H, the closing device I, ground to fit into
the neck D, the fluid-pipe B, arranged to en-
ter the bulb C at its bottom, the tlexible pipe
I, connecting the pipe B and vessel K, the said
vessel, the pipe P arranged to tap the pipe B

95

| just below the bulb C, as shown, and the valve
| Q,orits substantialequivalent,arranged inthe

pipe P, substantially as aud for the purposes 105
set forth. | |

5. The combination of the bulb or vessel C,

| formed with a neck, D, an upper bulb, T, hav-

ing a neck, G, and the-cup H, with the stop-
per 1, adapted to close both necks D and G,
substantially as set forth.

In witness whereof I have hereunto signed
my name in the presence of two subsecribing

witnesses. | ~
ST. G. LANE FOX,
Witnesses: | | |
JOAN C. MEWBURN,
Huea P. HOUGHTON.
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