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To all whom it may concern : .
. Be it known that I, EDWARD WESTON, a
subjectofthe Queen of Great Britain, and a resi-
dent of Newark, in the county of Hssex and
s State of New Jersey, have invented cerfain
new and useful Improvementsin Vacuum Ap-
paratus, of which the following is a specifica-
tion, reference being had to the drawings ac-
companying and forming-a part of the same.
My invention relates to -apparatus for pro-

—

ducing high vacuums, it being especially de-

" signed for exhausting the air from incandes-
cent- -lamp globes and the like.
The mvelltlon has mainly for its object the

15 construction of a more compact and substan-

tial form of apparatus for this purpose than
has heretofore been done, and it involves the
employment ofan electro-magnetic valve mech-
anism with the apparatus, under the condi-

20 tions and in the nnnnerhereln&fta described.

In the drawings, Figure 1 is an elevation of
~apump constructed according to my invention,
together with all the means required tor op-
erating the same. Fig. 2 is a sectional view

The apparatus which LT have adopted in illus-
tration of the invention consists of a vertical
~ tube, A, thirty inches or more in length,with
which is conneeted by a flxible ube B, a
Tube A 1S 01116(1 to a
vacuum - chamber, D, of the kind ordinarily
used in Geisler pmnps, and theupperextremity
of this chamber ends off in atube, B, supplied
with suitable stop-cocks, or, as in the present

15 instance, bent to form a trap, e, then enlarged

01*30111@(1 to a globe, I, from which 101(15 &
tube, G, with a stop- COCL, g. -

To the tube A, immediately below 111(3 cham-
ber D, 18 joined a tube, H,which connects with

40 @ vertical tube, K, oontfbmnm, a stop- eooh, L,

and a ground-opening, m, and to whieh is con-
nected a flask, M, for contﬂ.illing an anhydrous
substance. In the tube H 1s inserted an au-
tomatic valve, N, the nature of which will be

45 hereinafter descrlbed

The parts described, with the exception of
the valve N and ﬂeuble tube B, are all of glass,
and exemplify a general type of pump, the 01)-
eration of which is as follows: By means of a

\

steam-pump or some similar device connected
to the tube G, an imperfect vacuum is estab-

lished 1 the %ppa;rajtus The reservoir C is
then raised so that the mercury risesin and fills
the chamber D.. It is prevented from reach-
ing the tube K or the lamp to be exhausted
by the closing of valve N. By the use of a
valve at this pomt it is obvious that the tube
H, instead of being thirty inches or more in
len gth, may be made quite short, thus making
the ; pump much more compact and legs fr &0"11@

By raising to a sufficient height the reservoir
C'the residual air in chamber D is forced over
into the globe I, and the mercury that 18 si-
multaneously carried over collects in the trap
e and shuts off communication between globe
I and chamber D. By lowering the reservoir
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C and repeating the above operation a number

of times, the air in the interior of the pump be-
comes more and more attenuated until a very
high vacuum is produced. |

The automatic valve is‘constructed and op-
erated in the following manner: The tube H
18 contracted, as at «, then widened, forming a
valve-seat, Z); and a (,h.abmber ¢. Tt is then
eontmcte_d again at d, and above this point 18
formed a globe, f. The purpose of the globe 18
to retain any mercury which may leak through
the valve until the latter is opened, when 1t
again runs back into the tube Aj; othel wise,
if mercury should pass through. the valve N,
it might reach the vertical tube K were the
tube H of correspondingly small diameter. In
the chamber ¢ 1s inserted a valve, N, com-
yosed partly or entirely of nmﬂnetlc metal.

o

It is held off from its seat b by a spring, S, a

shoulder or flange, #, being formed in the sides
of chamber ¢ to aid i_n th:is. Around the cham-
ber ¢ is placed a helix, P, of insulated wire,
in such position that when traversed by a cur-

rent it will draw the valve N down upon its
seat. The ends of the helix are connected with
a circuit including a battery and switch. This
latter may be elosed by hand at the proper
time, or’ it may be operated by the mercury-
resel volr by iormmﬂ the rest or socket T for
the reservoir in Lwo parts, ¢ ¥. When the %
reservoiris in place, its wei ght lowers the part

|ty thus separating the contact-plate » from the
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metal arm " and breaking the eireuit. On

‘alsing the reservoir the pfu*ts » and ¢ are
broun*ht together by a spring, s, and the cir-
cuib elosed With sueh an arrangement, when

thereservoirislifted, thevalve N wﬂl be elosed
Many important T“ll‘l"[thIIS of this plan are ob-

viously possible. TForinstance, the circuit may
be closed by the mercury in tube A being
caused to establish connection between two
terminals introduced into the tube A; or the

alve may be caused to operate by the brealk-
ing instead of the closing of the circuit.

In another *‘Lpplimtion I have shown and de-
scribed a valve in combination with a helix,
and this I do not here eclaim per se; nor do 1
claim, broadly, an automatic valvein a vacuun

f appamtns of any kind; but, inasmuch as the

20

form of valve which I have descrlbed POSSesses
peculiar advantages over the cocks and valves
ordinarily used in this kind of apparatus
mainly from the fact that it cannot leak and
18 very durable, while its operation is more
certain,
WVlmt I claim as my invention ig— |
The combination, with. a glass tube, of a
111'0 of 111‘1'3110‘(10 met%] eont.«mled 1 a ('hmn-

bexr formed 1n the tube, and a helix surround-
Ing the chamber and S0 placed that the opera-
tion of the valve may be effected by electro-
magnetic action, as set forth. |

2. In a vacuum apparatus, the combination,

with a vacuum- -tube, of a v fllve of nmnnetlc -

metal for preveutmn the rise of mercury in
the tube, and an electro-magnetic helix sur-
1'01111(11110' the tube and ar mnﬂed to operate the
valve, as set forth.

3. In a vacuum apparatus, the combination
of tube H, electro-mag netic valve contained
therein, a 011'011113 by which the valve is op-
erated, ‘and means, substantially as deseribed,
for making or br mhmn the circuit when the
mereury rises 1n the apparatus, as set forth.

4. Inavacunum apparatus, the combination,
with an automatic valve, of a globe or enlar ﬂo-

ment, f, formed in the tube above the v .r_tlve

for the purpose described.
In testimony whercof I have hercunto set
my hand this 12th day of December, 1882,

EDWARD WESTON.

\Vitn_eSses :
W. M. ALLAIRE,
W. FRrRISBY.
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