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1o all whom tt may concerm:
- Be 1t known that I, RayMoND F. BARNIES,
a citizen of the United States, and a resident
of Brooklyn, in the county of ngs and State
5 of New &orL have invented certain new and
usetul Implovements in Vacuum-Pumps, of
whieh the following is a specification, refer-
ence being had to the dr awings accompanying
and forming a part of the same. |
o My invention relates to vacuum-pumps, or
apparatus for producing high vacuums, such

as are now commonly used for exhausting the

globes of incandescent lamps and the like.
The invention consists in an apparatus or
15 combination of devices for operating pumps.

of a certain ]{md the nature of which will be

explained by 1efel ence to the drawings.
Figure 1 1s a diagram. illustrating Lhe con-
struetion and mode of operation of the pump.
20 Fig. 2 1s an enlarged section of one of the
valves or cocks used in the pump. TIig. 318
a diagram of the pump, showing the manner
of eonnectlon withamechanical etnfmst -pump.
Figs. 4 and 5 are sectional views of atwo- way
25 cock employed in the pump.
The working parts of the pump are de-
signed to be attached to a smtﬂble support,
- usua]ly a board or frame.
A is a'vacuum chamber or balloon of the
3¢ kind commonly used in Geisler pumps; B, a
tubeextending downward from it. Theupper
portion of the chamber A tapers off into a
~ tube, B, of small diameter, which extends
houzontal]y for a short dlSt’LHCG is then bent
35 into an elbow or trap at b,and Jomed to a globe
or small chamber, D, at a point slightly above
its lowest point.
FFrom the globe D extends a tube C, con-
nected by a tube, I, with any 01d1m1y form
40 of steam or mechanieal pump, M, of any or-
dinary construction, as shown in Fig. 3.

‘From the tube B,and immediately below the

chamber A,leads a tube, ¢, to a vertical tube, 7.
(18 a flask applied to the lower end of tube f,
45 for containing an -anhydrous substance. The
- upper end of tube. f is adapted for receiving
the lamps or other devices from wlueh the air

1s to be withdrawn.
In the tube ¢ is arranged a valve, g—such as

5c an ordinary float-valve—swhich shuts off com--!

N

munication between the tubes B and f when
the mercury in the former rises sufficiently to
raise and close the valve. The tube B is bent
into U shape, and connects with the bottom

of a stationary chamber, H. The latter 18 55
drawn out into a tube, 2, *’md connects with a
steam or mechanical pump M, which may be
the same as that connected to the mereury-

~chamber A, or an independent pump, as will

obviously ¢ ftppeal 60

To the tube 7 is joined a branch, K, open to
the air directly or through a receptacle, k,
containing a moisture- %bso;tbent
- In the tubu ¢, between the chamber D and

the tube E, is an ordinary cock or valve, d. 65

At the junection of the tubes and K is placed
a two-way cock, m. 'The construction of these
two valves and the apparatus for operating
thern form the subject of my invention,

The cocks d and m are composed of taper- 7C
ing plugs p p, ground to fit tightly in thelr
seats. The plugs or stems are extended, and
pass through metal plates or stands » #, se-
cuared to the board or support for the pump..
Springs O O are attached to the plates »n, and
press upon the ends of the plugs p p a,nd oP-

75

erate to keep them firmly or tightly in theilr

seats. Toothed wheels or segments P are se-
cured to the plugs p p, on either side of the
plates, through which they pass. With these
engage toothed segments R, pivoted at r and
extended inarms R’. These latter carry arma-
tures s ¢, on either side of which are electro- -
magnets S T S TV, |

In the construction of the pump platinuny
contact-points are passed through the cham-
bers ) and H, near their top, and the glass
welded to them s0 as to be perfectly air-tight.
These points are designated bythe figuresl, 2,
3, and 4, . Nelo

For the purpose of olaeratlnn* the ]pump a
conductor, V, 1s led from a suitable battery
to contact1. A branch. V', of this conductor
is taken to contact 3. The "other conductor,
v, rans from the 0pp0ﬁ1te battery-pole to the g5
mmgnet& 5T, where it is divided. Onebranch,
v, includes the magnets S and T, and is con-
nected to contact 4, The other, 2”7, includes
magnets 8" and T, and is connected with con-
taet 2.
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The two-way eeek m isﬂ shiown 1n detail in
Figs. 4 and 5.

- communication between the tube 2 and the

Teservoir H, and to connect the latter with the

alr-inlet K.
In Fig. 4 the posmon 18 shown in which
reservoir H is connected through tube 2 with

-the mechanical pump and the tube K shut off.

IO

20

25

35
40

45

The operation of the device is as follows:

Mercury is introduced into the chamber H

until 1t rises in the chamber and the tube B
to a level above the contact-points 1 and 2,
completing the circuit through the conductor
V, branch ¢”, and conductor ».
effect of drawing over the armatures s ¢ and

the toothed seg ments and turning the cocks d

m. . The former is a single cock, and arranged
to open by this movement communication be-
tween the meechanical exhaust and the interior
of the chamber A. The latter is a two-way
cock, and by the movement thus imparted 1t
1s -caused to shut off the mechanical pump
connected with tube 2 and open .the branch
K. Air being thus admitted to chamber H
and withdrawn from chamber A, the mercury
will rise in the latter.
the globe D is filled sufficiently by the mer-
cury, which enters it throngh tube ¢ fromthe

chamber A, to close the circuit through the.

branches V and V' ¢'. - This energizes niag-
nets S and T, shifts the levers R’ and seg-
ments R, and tm ns the cocks d m, so that the
former Shuts off connection between exhaust-

pump and globe D, while the Jatter connects

the exhaust-pump and chamber H, at thesame

time closing the branch K. This causes the

nereury to return to chamber H, and this
operation is repeated until the air is with-
drawn trom the pump and a high vacuum es-
tablished. | | |

The precise details of construction which I
have now described may be varied 1n ‘many

ways.

The object of the invention, as will now ap-
pear, 1s to render the pump automatic by

In Fig. 4 1t 18 turned to close

This hasthe

‘drawing it from said reservoir,

This continues until

d m,

312,951

causing the movements of the mercury to
make or break an electrie cirenit, and thereby
open and close the valves or eoeks elther di-
rectly or indirectly.

Having now described the best manner in
which my invention is or may. be carried into
effect, what I claim is—

1. The combination, with the vacuum-cham-
ber of an air-pump of the kind described, of
a mereury-reservoir connected therewith, de-
vices for varying the pressure of air in said

| reservoir, electro-magnets for operating said

devices, and circuits controlled by the move-
ments of the mercury, as set forth.

- 2. Thecombination, with the vacuum-cham-
ber of an air-pump of the kind described, a
mercury-reservoir, and tube connecting the
same, of devices for admittingair toand with-
electro-mag-
nets for operating the said devwes, and cir-
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cuits controlled by the mov ementﬂ of the mer-

cury, as set forth.
3. The combmat]on with themenum eham

ber of an air-pump, a mercury-reservolr, and

tabe connecting the same, of a tube for the
escape of air from the vacuum-chamber, and
a cock or valve therein, an air-inlet tube and
exhaust-tube connected to the mercury-reser-
volr, a two-way cock for controlling the same,

electro-magnets for operating the Valves, and
cireults eentrolled by the movements of the
nmercury, all-as set forth.

- 4. Thecombination, with the valvesor cocks
of electro - magnets and 1ntermediate
mechanism for operating the same, circuitsin-
cluding said magnets, and connected with con-
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tact-points extending into the pump, so as to

be brought into contact with the mercury, as

and for the purpose specified.
In testimony whereof I have hereunto set
my hand this 5th day of January, 1884.
AYMOND F. BARNES.
Witnesses:
W. FRISBY,
H. D. HARTLEY.
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