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UNITED STATES

PaTeENT OFFICE.

WILLIAM MAXWDLL OF FULHAM, AND THEOPHILUS VAUGHAN HUGHES,
OF WEST KENSINGTON COUNTY OF MIDDLESEX, DNGLAND

-—

MERCURIAL-PUMP EXHAUSTING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 361,174, dated Aprill 12, 188;7.

- Application filed August 19, 1886. Serial_Nﬁ. 211,307.

(No model.}) Patented in England November 9, 1885, No..13,571: in

France August 9, 1886, No. 177,864, and in Belgium A ugust 16, 1836, No. 74,235,

To all whom it may concern:
Be it known that we, WILLIAM MAXWELL
- and THEOPHILUS VAUGHAN HUGHES, citizens
of England, residing, respectively, at Clay-
brook Road, Fulham, and at Westwick Gar-
dens, West Kensmgton both in the county of
Middlesex, England, have invented a new and
useful Improvement in Mercurial-Pump Ex-
“hausting Apparatus, (for which we have ob-
tained a patent in Great Britain, dated No-
vember 9, 1885, No. 13,571; France, dated Au-
gust 9, 1SSb No. 17 7, 864 and BEIG‘IHIII dated
August 16, 1886 No. 74: 230 ,) of which the fol-
lowing 18 a spemﬁca.tlon
15 In exhausting vessels, such as the bulbs of
incandescent electriclamps, wherea very high
degree of exhaustion is required, 1t 1s usual to
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begin the exhaustion by the use of a mechan-,

~ical air-pump, and after a certain degree of ex-
20
- " exhaustion still further by means of apparatus

knownas ‘‘Sprengel’’ or ‘‘mercurial’’ pumps.

These consist of verfical glass tubes of small
bore, open at the top to the exhausted vessel,
and hzwmg their bottom mouths dipping mto
mercury, which forms a liquid seal for them.
Mercury is suppliedin successive drops to the
upper mouths of the tubes, and thegse drops
form themselves into short columns that suc-
30 cesswely descend the tubes, each column act-
ing like a piston, propelling down before it
the small quantity of rarefied air that is inter-
- posed in the tube between it and the column
that previously descended. The air thus forced
down each tube escapes at the bottom through
the mercury seal,and is withdrawn by the me-
- chanical air-pump. Thus by using a number
of tubes through each of which a large number
of mercury columns successively descend, a
very high degree of rarefaction can beattained
in the upper vessel from which the tubes de-
- scend, orin anumber of bulbs or other vessels
that are in communication with 1t. After a
timeitis necessary to raise from the lower com-
partment the quantity of mercury that has de-
- 8cended the tubes and to restore it as a sup-
ply to the upper compartment to be ready to
feed the tubes again. It hasbeen proposed to
effect this raising of the mercury by the press-
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haustion has been thus attained to carry the

‘small holes d—one for each of the tubes A—im-

| ing mostly of glass has been sometimes made “

to act in this way; but, owing to the complex-
ity and fragility of such apparatus, they have
not become practically so useful as might be
desired.

Our invention relates to a construction and
arrangement of apparatus for operating in this
manner, such that strong durable material—
chiefly iron—is employed inits structure, and
all parts can without difficulty be made and 6o
maintained sound and tight. |

We will describe apparatus made according
to our invention, referring to the accompany-
ing drawings.

Figure 1 1s a vertical section of a seb of 65
Sprenﬂ'el or mercurial pumps, of which there
may be many arranged in a row. Fig. 2is an
enlarged section of two of the mercurial tubes

of Fig. 1. Fig. 318 a vertical section of the
‘apparatus for raising the mercury from the 7o

lower to the higher level

Referring first to Figs. 1 and 2, A are the
mercury-bubes, the upper ends of which pass
through packings a in holes in the bottom of
an upper compartment B, these holes and the y5

‘mouths of the tubes bemg funnel-shaped. The

lower ends of the tubes also pass through pack-
ings in holes in the upperside of alower com-
partinent, U, and extend down rather mo-
than midway in the depth of C. In the com- 8o
partment B there is an interior vessel, D, con-
taining mercary, this vessel not fitting exactly
within B, but leaving around 1t iree passage
from the upper part of B to the space under

D for air coming by a pipe, K, from a set of 85
lamp-bulbs or other vessels that have to be ex-
hausted, such air being preferably dried on'its

.way to D by being passed over absorbent ma-
terials in the usual way.

- Through thebottom of the vessel D there are go
mediately over some partof the annularspacs
sarrounding the tube. Atone end of thecom-
partment C there isa plug-sluice, ¢, which can
be raised or lowered by a screw, so as to keep
a certain level of mercury in C, or, when the
plug 1s lowered quite down, to let it all flow
into a passage, F. From the compartment C
a pipe, &, communicates with a vacuum-pipe,

95

so ure of the atmosphere, and apparatus consist- | V, exhausted by amechanical pump. As mer- 100
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R - ecury issues in minute streams or successive | ¢

EEREE drops through oune of the holes d, 1t fills the |
- ¢conieal: annular space: around bhe top: of the:|
tube A and assumesa convex surface, asshown
5 in Fig. 2, afterwhicha quantity of itoverfiows:
1nto the funnel-mouth of the tubeand descends
~like a fluid-piston, propelling beforeit such air |

cating with the vacuum-pipe V, and ¢/, whieh . . .
is open to the air.: When N:is raised, p coin-
cides with a p%ssage, n,. leadélng to tfhe. open 70 .. .-

air, and ¢ with a passage, ¢, leading to the ... . .
vacuum-pipe V. - Thus N operates as a shide-- - ..+
valve, putting the two sides of a. piston, P, .

;qlternately in -communication with the air and e

""""""" as was in the tube.  The air tlius forced down' | the vacuum. - As shown in Fig. 8, ‘the piston 75 =
SR ‘the tube bubbles thmugh the mercury in G, | P 1s kept: down by the: atmmpheuc pressure ..o
e 10 and passes away by the pipe .. This action | above it communicated by ¢, Cfmsed by the . -
‘is repeated in each of the tubes A. It is to | vacuum below communicated by p, and while ...~
SRR "be understood that there may. be a number of ;| the piston is in this posmmn a valve,ryat the: =
oo sets of the apparatusshown in Fig. 1 arranged zlowu end of its.stem. is closed; but a valve, 8¢ =
o inarow, all having their npper compartments, | ', at the upper end 1S open, 80 bh&t_bhe_ vessel . . .
o015 By in communication with a supply-pipe, H, iK is in ‘communiecation with the vacuum-pipe .. . .
S ?and having their lower compartments, C, 1 W and mercury from the channel F flowsinto. .. ...
. communication with a discharge-passage, I'. ~ When the float: K, acting on the upper. . .
SR Thepassaﬂ*el‘ Gommum("ates by a plpe f, Wlth collar “n, ralses the _rod N the pO_ltSp 1) m]d q

|'side.:: The piston P thereupon. rises, closing. - . .
. 'the valve »" and opening r; also. uncovering a qo
side opening, s, by which air enters, and, press-

| on 1Ls under SIde zmd to vaeuum on its upperg SESEEREREE

???i?ié“fff%:f:é;%:i;i:f-“At'themoubhoftheplpefthere1S-a-valve, | N
S z5f. -whleh prevents back-flow of mercury from | ing on the mercury in K, causes it to flow.up . . .
In the pabsan‘e from H to D FJg 1, | the pipe M to the upper compartment, L, ... -

& hghb { When the compartment K is thus emptied, ==
{ the float & again, pressing on the lower collar g5+

8 { n, lowers the rod N and: restores the pa,rts t05?5:55%:;;e;e

3c aeheckvalve, Ny taprevenb baek ﬂow downwthecondlblonshown infig. 3. o
- thepipe M. - Hm;rmgthusdescmbedthenatureofour1n-;::?zs;=;:;;g
;:fee;z;e;;:;;e;e;;g:;;;;s:r’.l':‘he'compartment L commumcates by e;ventwn and the best meansweknowofcamy:;::zzfe::;:;

coincide with passages-——namely, v communi-

4. Inthelower compartment, K,afloat-valve

. pipe, I, with the vacuum-pipe V, 8o thatin L;;;mg it oub in practice, we claim— - . 100
L as We‘llas in F, a partial vacuum ismaintained. | 1. The combination, with a meehamcal ex- o
35 The mouth ot the pipe / is fitted with a valve, | hausting-pump, of the upper and lower cham- :
h, which is attached to the stem of a piston, | bers, B and G, the former having 1ts bottom
I/, having projecting down from it a rim, 7°, promded w1th openings funneled at their up-
with holes through it. ~ When the piston I is per ends, and the mercurial exhaust-tubes A, 103
down, as shown in Fig. 3, the pipe % being | packed at their lower ends in the upper side
40 then closed by the valve h"‘, the holes in the | of the lower chamber and having their upper
rim 7* coincide with holes in the cylindrical | ends funneled and extending into the funneled
casing of the piston #/, and mercury can thus | upper ends of the openings in the bottom of
flow into the space under the piston. When | the upper chamber, substantially asdescribed. 110
the piston 7' floats up, it opens the valve A’ 2. The combination, with a mechanical ex-
45 allowing mercury to pass by the pipe 2 to H, | hausting-pump, of the upper and lower cham-
- but ab the same time as the rim /4’ rises with | bers, B and C, the former having its bottom
the piston the passages from L are more or | provided with openings funneled at their up-
less closed, and only a portion of the mercury | per ends, the mercurial exhaust-tubes A, 115
can pass to H. In this way the vessel D con- | packed at their lower ends 1n the upper side
so tinues to be fed with mercury. In the com- | of the lower chamber and having their upper
partment K there 1s a float, £, free to slide up | ends funneled and extending into the funneled
or down on a rod, N, ]J&VII]“" on it two collars, | upper ends of the openings in the bottom of
n n. W hen the ﬂoat rising meets the upper | the upper chamber, and the mercury-contain- 120
collar n and still farther rises it ralses the | ing vessel D in the sald upper chamber, hav-
55 rod N, and when the float descending meets | ing in its bottom wall a series of holes, d, ar-
the lower collar n and still farther descends 1t mnﬂ*ed to deliver the mercury Into the fun-
lowers the rod N. Atthe top of N are formed neled ends of the openings in the upper cham-
notches in which engages the one or the other | ber, substantially as described. 123
of two spring-studs, o ¢/, exerting some force 3. In combination with a number of ex-
6o to hold the rod in either its raised or lowered | haust-tubes, A, an upper compartment, B,
position, but not sufficient to resist the action | which contalns a mercury-vessel, D, and is
of the float & in raising or lowering the rod. | connected by a pipe, K, with vessels under ex-
As shown in Fig. 3, the rod N 18 in it8 lowest | haustion, and a lower compartment, C, which 130
position, in which it is held by the spring-stud | contains mercury maintained at desired level
65 o. The rod N has two grooves cut circularly | by an adjustable sluice-plug, ¢, and is con-
round it at » and ¢ which, when N is down, | nected by a pipe, G, with a vacaum-pipe,V.
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a’pparatlls consisting of afloat, &, rod N, with its | two subseribing- witnesses, this 30t]1 day of

collars 7 and grooves p ¢, and governmg ports

p p*q ¢* in combination with piston P and its
valves r r’, air-port s, and vacuum-pipe V.

5 5. The combination, with the upper coumi-
partment, L, of the mercurial raising appa-
ratus, of the connectlng pipe h, the valve hA*in
the mouth thereof, and the float- -piston A’, hav-
ing the rim A, prowded with holes adapted to

[0 reglster with holes in the casing of the plsbon
substantially as described.

In testimony whereof we have signed our

names to this specification, in the presence of

Julv, A. D. 1886.

WM. MAXWELL.
. VAUGHAN HUGHES.

- Witnesses:
OLIVER IMRAY, '
Patent Agent, 28 Southamptan Duildings, Lon-
~don, W. O.
~JNo. P. M. MILLARD,

Clerk to Abel & Imray, Gonsultmg FEngineers and
- Patent Agents,28 Southampton Bmldmgs,l}on
-~ don, W. C.
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