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UNITED STATES PATENT OFFICE, 
EDWARD WESTON, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE UNITED 

STATES ELECTRIC LIGHTING COMPANY, OF NEW YORK, N. Y. 

VACU U M APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 283,544, dated August 21, 1888. 
Application filed December 14, 1882. No model.) 

To all, whom it inval/ concern: 
Be it known that I, EDWARD WESTON, a 

subject of the Queen of Great Britain, and a resi 
dent of Newark, in the county of Essex and 

5 State of New Jersey, have invented certain 
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 invention has mainly for its object the 

construction of a more compact and Substan 
tial form of apparatus for this purpose than 
has heretofore been done, and it involves the 
employmentofanelectro-magnetic valvemech 
anism with the apparatus, under the condi 

2O tions and in the manner hereinafter described. 
In the drawings, Figure 1 is an elevation of 

a pump constructed according to my invention, 
together with all the means required for op 
erating the same. Fig. 2 is a sectional view 

25 of the valve mechanism. s. 

3O mercury-reservoir, C. 

The apparatus which I have adopted in illus 
tration of the invention consists of a vertical 
tube, A, thirty inches or more in length, with 
which is connected by a fixible tube, B, a 

Tube A is joined to a 
vacuum - chamber, D, of the kind ordinarily 
used in Geisler pumps, and the upper extremity 
of this chamber ends off in a tube, E, supplied 
With suitable stop-cocks, or, as in the present 

35 instance, bent to form a trap, e, then enlarged 
or joined to a globe, F, from which leads a 
tube, G, With a stop-cock, 0. - 
To the tube A, immediately below the cham 

ber D, is joined a tube, H, which connects with 
4o a vertical tube, K, containing a stop-cock, l, 

and a ground-opening, In, and to which is con 
nected a flask, M, for containing an anhydrous 
Substance. In the tube His inserted an au 
tomatic valve, N, the nature of which will be 

45 hereinafter described. 
The parts described, with the exception of 

the valve N and flexible tube B, are all of glass, 
and exemplify a general type of pump, the op 
eration of which is as follows: By means of a 

steam-pump or some similar device connected 5O 
to the tube G, an imperfect vacuum is estab 
lished in the apparatus. The reservoir C is 
then raised so that the mercury risesin andfills 
the chamber D. It is prevented from reach 
ing the tube K or the lamp to be exhausted 5 
by the closing of valve N. By the use of a 
valve at this point it is obvious that the tube 
H, instead of being thirty inches or more in 
length, may be made quite short, thus making 
the pump much more compact and less fragile. 
By raising to a sufficient height the reservoir 
C the residual air in chamber ID is forced over 
into the globe F, and the mercury that is si 
multaneously carried over collects in the trap 
e and shuts off communication between globe 
F and chamber D. By lowering the reservoir 
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 
is contracted, as at (t, then widened, forming a 
valve-seat, b, and a chamber, c. It is then 
contracted again at d, and above this point is 
formed a globe, f. The purpose of the globe is 
to retain any mercury which may leak through 
the valve until the latter is opened, when it 
again runs back into the tube A; otherwise, 
if mercury should pass through...the valve N, 
it might reach the vertical tube K were the 
tube EI of correspondingly small diameter. In 
the chamber c is inserted a valve, N, com 
posed partly or entirely of magnetic metal. 
It is held off from its seat b by a spring, S, a 
shoulder or flange, n, being formed in the sides 
of chamber c to aid in this. Around the cham 
ber c 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 closed by hand at the proper 
time, or it may be operated by the mercury 
reservoir by forming the rest or socket T for 95 
the reservoir in two parts, t t . When the 
reservoiris in place, its weight lowers the part 
t, thus separating the contact-plate from the 
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apparatus of any kind; but, inasmuch as the 

lmetal arm ' and breaking the circuit. On 
'aising the reservoir the parts and - are 
brought together by a spring, s, and the cir 
cuit closed. With such an arrangement, when 
the reservoiris lifted, the valve N will be closed. 
Many important variations of this plan are ob 
viously possible. For instance, 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 break 
ing instead of the closing of the circuit. 

In another application I have shown and de 
scribed a valve in combination with a helix, 
and this I do not here claim per se; nor do I 
claim, broadly, an automatic valve in a vacuum 

form of valve which I have described possesses 
peculiar advantages ovel the cocks and valves 
ordinarily used in this kind of apparatus 
mainly from the fact that it cannot leak alnd 
is very durable, while its operation is more 
certain, 
What I claim as my invention is 
I. The combination, with a glass tube, of a 
alve of magnetic metal contained in a cham 
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bel formed in the tube, and a helix surround 
ing the chamber and so 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 valve of magnetic 
metal for preventing the rise of mercury in 
the tube, and an electro-magnetic helix sur 
rounding the tube and arranged to operate the 
valve, as set forth. 

3. In a vacuum apparatus, the combination 
of tube H, electro-lmagnetic valve contained 
therein, a circuit by which the valve is op 
erated, and means, substantially as described, 
for making or breaking the circuit when the 
mercury rises in the apparatus, as set forth. 

4. In a Vacuum apparatus, the combination, 
With an automatic Valve, of a globe or enlarge 
ment, f, formed in the tube above the valve, 
for the purpose described. 

In testimony whereof I have hereunto set 
my hand this 12th day of December, 1 SS2. 

EDWARI) WESTON. 
Witnesses: 

W. M. AILAIRE, 
W. FRISBY. 
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