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PaTenT OFFICE.
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ELIHU THOMSON, OF LYNY, MASSACHUSETTS, ASSIGNOR TO THE THOMSON-
o HOUSTON ELECTRIC COMPANY, OF CONNECTICUT. '

"PUMP FOR PRODUCING HIGH VACUA.,

. | _SPECIPICATION formingpart of Lietters Patent No. 358,131, dated February 22, 1887,
| | | Applicaiion filed September 10, 18f4. Serial No. 142,702, (No model.) | |

To all whom it may CoOncerw: -. o

. Beit known that I, ELTHU THOMSON, a citi-

zen of the United States, and a resident of

~ TLynn, in the county of Essex and State of

s Massachusetts, have invented certain newand

useful Improvements in Pumps for Produeing

High Vacua, of which the following is a speci-
fication. - | o

~ My invention relates toair-pumps employed

for producing high vacua—such as required in
incandescent electric lamps, Geissler tubes, or
other apparatus—and is designed more par-

IO

ticalarly as an improvement on the mercury- |

pumps now in use for such purposes. |
The object of my invention isto increase the
‘rapidity with which exhaustion may be et-
fected, to provide a pump easy of construction
and manipulation, and especially to providea
pump free from the objections of pumps of
the Geissler and Sprengel type. In pumps of
the Sprengel type there is liability of break-
age of the shafts or tubes, owing to the shoek
- of the falling mercury when a nearly-perfect
vacuum has been attained, while with the
pumps of the Geissler type there is the neces-
sity of manual attendance to avoid the violent
shocks due to sudden stoppage in movement
~ of a mass of mercury while the apparatus 1sin
use. By my invention these objections are
avoided, while at the same time all the ad-
vantages of the Sprengel pump for high ex-
‘haustion are preserved, my pump being vir-
tually without valves. Unlike the Sprengel
pump, it can be readily multiplied in number
or size without inconvenience, while at the
sametimeitis extremelysimpleinits working.
In the accompanying drawings, Figure 118
an elevation of one form of apparatusembody-
ing my invention. Figs. 2 and 3 1llustrate a
detail of construction. Fig. 4 1illustrates a
modification in the shape of the tubes. Iig.
5 illastrates a modification of the 1uvention,
Fig. 6 shows the position of the mercury in
the vertical tube at the start. Fig. 7 shows
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45 another modified detail of the apparatus.

R indicates a pipe or condult communicat-
ing with a reservoir or supply-source of mer-
cury—such that a head or pressure may be
maintained in a tube, R? connected to said

50 pipe and leading to the exhausting device.

(1 is a stop-cock controlling the flow of mer-

| cable, in general, to such pumps.

At J the tube R? or an attachment to the
same, is reduced in size, 80 as to form a nozzle
or jet by which a fine stream of mercury may
be delivered into a tube, K, inclined, as shown.

: | 55
cary in the tube R’. The mercury delivered

| into E flows to a vertical tube, S, in which the

mercury stands in a column, like the mercury
of a barometer-tube, or like that in the verti-
cal tube of a Sprengel pump. Af the bottom

1\ of the tube S is a drain-cup, D, of the ordinary

kind, which cup is made vertically adjustable
within the limits of barometric changes. A®b
the top of the tube Sis an enlargement, V,
communicating by a proper pipe with a good
air-pnmp or any means for exhausting air
from the space at the top of the mercury
column, so as to carry away the air brought
down with the mercary jeb in K into the mass

of mercury at the top of the column, as well as 76

‘to maintain the mercury column in S. A

good piston air-pump suffices, or an ordinary
Sprengel or rough Geissler may be used, since

the vacuum to be maintained in V need not
‘be very high. . A vacuum whose pressure 1s &

75
little less than one-eighth of an inch of a mer-

cury-gageis good enough, representing a press-
ure of less than one ounce to the square inch.
Whatever device be employed, i1t 18 to be kept
in constant action while the apparatus is in
use. '

The tube E is arranged to deliver the mer-
cury opposite a point, as M, just below the
Jevel at which the mercury column is main-
tained by the exhaust-pump connected with 85
the space above it. Opening into i is the ex-
haust pipe ¢, communicating with the articles:
to be exhausted—such, for instance, as incan-. =
descent electric-lamp bulbs,(indicated at L I
1) Between the bulbs or other articles and. go
e is a drying-chamber containing phosphorie.
oxide or the like. o L

A represents a flexible joint, which I prefer
to employ in the tube e, and which is appli-
Itisformed gy
as follows: A cup-shaped extension from e at
A, as seen in Fig. 2, has an internal nipple to
receive a rubber connector, slipped at one end
over said nipple and at the other over the tube
p leading from the drying-vessel. The cup zoc
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~ expanded toreceive a rubber cork and tube, », 1 = W

REEER - Fig. 3, above which is a space filled with mer- |

single ordinary or other air-pump. sald cup and surrounding the joint, as and for
In Fig. 4 IThave shown aslight modification | the purpose described. 100

- 1n the shape of the tube S and chamber V,the O. The cup A, having a nipple at its bottomn,

40 tube in this instance having a bend at its top, | in combination with a flexible tube connecting
and V being connected therewith above the | said nipple with the tube leading to the dry-
bend. The arrangementisobviouslythe same | ing-chamber, and a mercury seal covered with
in principle, as has already been deseribed. oil contained in the cup. 104

My 1mvention permits of many modifica- 6. The combination of a vacuum space or
45 tions, some of which are advantageous. Thus | chamber connected with the article to be ex-
a number of jets and jet-tubes, E, may throw hausted, a second- space or chamber having a
streams into a common receiver, as indicated | lower vacuum and communicating with the
In Kig. 5, or a number of jets may operate in first, a body of mercury by which communi- rro
a common tube, I, as shown in plan in Fig. 7. | cation between the two is normally sealed,

5o In Fig. 5, V is composed of a cast-iron ves- | and an independent jet of mercury flowing
sel with lateral inclined nipples, into which | into the sealing-body, whereby a continuous
one or more tubes, I, enter. These are se- | transfer of the gas to be exhausted may be
curely cemented in place and provided with | caused from the former chamber to the latter, r1s
Jets J and eduction or exhaust tubes e e. The | as and for the purpose described.

55 vessel V, which is made nearly or quite air- Signed at Lynn, in the county of Essex and
tight,communicates at top with an alr-pump,as | State of Massachusetts, this 6th day of Sep-
before, and at bottom with a vertical pipe, S, | tember, A. D. 1884.
of proper length and having suitable means : ,r T
for draining off the mercury, which means may BLIHU THOMSON.

€o be modified to a large extent without affecting | Witnesses: -
my invention. W. O. WAKEFIELD,

Theaction of the device shown in Fig. 5 is | A, L. ROHRER.
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