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To all whom it may concern:

~Beit known that we, WiLLiaMm E. NICKER-
SON, of Cainbridge, and APOLPH BERREN-
BERG, of Somerville, both in the county of
5 Middlesex and State of Massachusetts, have
~invented certain new and useful Tinprove-
ments 1in Vacuum-Pumps, of which the fol-
lowing, taken in connection with the accomn-

panying drawings, is a specification.
to  Thisinvention relates to the construction,
arrangement, sealing, and method of cowork-

ing the cylinders of a vacuun m-pumny.
The object is to simplify the mechanism
and to secure superior results. This object

ry we attain by the devices shown in the ac-

companying drawings, in which—

Figure 1 is a view in which some of the
parts are shown in vertical section and some
in elevation. Fig. 2 is a plan of the device

20 with the top removed.

In the drawings, A represents a tank made
large enough to hold one or more pu mp-cyl-
inders and their connections. This tank is
to be filled with oil or other sunitable fluid,

25 and 1f it is large it must be properly braced
and stayed. Near the bottom of this tank a
crank-shatt Il is hung on suitable housings
and bearings, as shown. The shaft H passes
out of the tank through the stuffing-box IT?

30 then through the oil S? in the pocket II* {0 a
second stuffing-box I3 and has driving-gears.
(Not shown.) '

Within the oil-tank four cylindersB ¢ D
L are shown, supported, respectively, upon

35. base-pieces B* C* D® E?  These cylindersare
substantially alike and a description of one
E wiil do for all. The cylinder proper E,
coned at the top, as shown, is supported on a
base E° and has a piston E? also coned, con-

40 nected by a pitman E’to its erank on the
crank-shaft . At the top of the e¢ylinder E
a downwardly-closing valve B! is placed. A
port (indicated by dotted lines at EY) is made

- 1n the side of the cylinder.

45  As has already been stated, the cylinders
B, C, D, and E and their pistons, valves, and
ports are alike, and therefore require no fur-
ther descripfion except to refer to the con-
nections with the inlet and outlet pipes and

50 to their coworking. |

The system of pipes and valve connections
will now be described. P is a pipe leading
from the article to be exhausted. This pipe

18 connected to the interior of eylinder B by

a branch I, Fig. 2, which terminates in the sg

port I3°, (see Fig. 1,) and to the interior of the

cylinder C by a bend P?% Fig. 2, which termi-

nates in the port C° Fig. 1. The pipe R is

connected to the valves in the tops of the

cylinders B and C, (their valves being in all 6o

respects like the valve E shown in section

in Iig. 1,) thence the pipe R turns downward

and rearward, as shown, and is connected to -

the ports D% and K7 in the cylinders D and

K. The pipe R is connected by a pipe R’ to 65

an air-dome A5 (See Fig. 1.) The pipe T

connects at 1" with the valve D* in the top

of the eylinder D and at T? with the valve E*

in the top of the cylinder E, thence the pipe

1’ passes out of the tank and terminates at 7c

19 over a return-box I1% which is connected

to the tank, as shown, having a downwardly-

closing valve /i, attached to a float 1I°. The

top of the entire tank A maybecovered with

oll, as indicated. ~ 75
1'he operation of this pump is as follows:

The tank is mnearly filled with oil or other

‘suitable fluid, that is—a sufficient quantity

18 put in it to cover all of the parts, but leay-
Ing a space above, as shown. The top may 8o
be covered with oil for the purpose of sealing
the joints. Now as the crank-shaft H ro-
tates, the pistons in the cylinders B and D

descend and those in C and E ascend.

The pumping action is as follows: Suppos- 85
ing that a half-turn of the crank-shaftis made,
a vacuum 18 formed in the eylinder B, while
air is forced out of eylinder C through the
pipe R% R, and R’ to the dome A%, a vacuum
1s formed in cylinder D, and air is forced out go
of cylinder E through the pipe T to the open
air. At the completion of the half-turn of
the crank-shaft the ports B° and D%in the ex-
hausted cylinders B and D will be open and
air will flowto B through the pipe P from the 93
article being exhausted, and air will flow into
the cylinder D through the pipe R from the
cylinder B and the, articles being exhausted,
and through the pipes R’ and the lower part

Lot the pipe R from the dome A’ and the up- 100
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per part of thetank—that is, from the part of |

the tank not occupied by the oil. Inthisac-
tion the pump performs another important
function,namely: It by exhaustingfrom above
theoilinthetank causes the deaeration of the
oil in the said tank and renders it a suitable
fluid for filling the spacés around the pump-
cylindersandtheirconnectionsfor thepurpose
of preventing any air or other vapor from en-
tering the vacuum-spaces within the cylin-
ders and their connections. Now supposing
the crank-shaft to make another half-turn,
the ports B in cylinder B and D°in cylin-
der D will be closed, and the inclosed alr will
be forced out, the air from B going tothe dome
ASand from D throughthe pipe T’ to theopen
air. While thisis goingon thecylinders Cand
I are exhausting, C through pipe P’ from the
article being exhausted and the cylinder L.
through the pipe R*R*from the dome A°. This
comprises the work done by a full turn of the
crank-shaft, and repetition of the rotation sim-
ply repeats the pumping action of all the cylin-
ders. Asthework goeson,the vacuum in the
article being exhausted and in the dome and in
the space above the oil in the tank isim proved
untilthe desired minimuw of air tensionisat-
tained. Allofthe eylinders aresupplied with
a small quantity of oil at each stroke of the
pistons, the oil passing through small ports
madeinthesides of the eylindersfor that pur-
pose, one of which ports is shown at K 5, Fig. 1.
These oil-ports are covered and uncovered
by the piston itself the same as are the air-
ports B’ C°, D°, and K3  The excess of o1l 1s
forced out together with the air at each up-
ward stroke of the piston. The oil thus ad-
mitted serves to completely expel the air
from the cylinders at each upward stroke of
the piston. This oil flows from cylinders 15
and C through the pipe R’ R to the cylinders
D and E, and thence through the pipe I' to
the box H° whence its flow back into the
tank A is regulated by the float H® and
valve . '

In the above description of the working of
this pump it is seen that the several pistons
and cylinders cowork to produce the result.
Thus the piston D produces a vacuum for the

so cylinder B to discharge into, while the piston

ply to a single eylinder.

452,441

Ii* produces a vacuum for the cylinder C to
discharge into. By this coworking of the in-
dividual pumps very rapid and efficient work
is accomplished.

The above-described arrangement, except
as to coworking, may be modified so as to ap-
TFor instance, take
the cylinder E and let the exhaust-pipe R*
run directly to the article to be exhausfed—
say lamps—and have the delivery-pipe T T°
anconnected with any other pump and pass
directly to the oil-box HS Now this single
cylinder would become for most purposes &
very efficient pumbp.

We claim—

1. Anair-tight tank containing a sufficiency
of oil to wholly submerge an inclosed pump-
cylinder, with a pump-cylinder the interior
of which is connected to the articles to be ex-
hausted, and also to an air-space 1n the tank
and above the oil, whereby the action of the
pump will exhaust the air from the articles
to be exhausted, and also from the tank and
from the oil inclosed within the tank, sald
cylinder having a port for admitiing above

the piston a small portion of o1l for the pur-

pose of expelling all the air from the cylinder
ateach upward stroke of the piston, a piston
the length of which exceeds the length of 1ts
stroke, whereby the port for the admission of
air is open only during the lower porfion ot
the stroke of the piston, and a valved outlet-
port at the top of the cylinder, substantially
as and for the purpose set forth.

9 Tn a vacuum device, the combination of
one or more vacuum-pumps and an inclosirg
tank, said tank being exhausted of air and
containing sufficient oil to wholly submerge
the said pumps, with a return-box IT located
at the top of said tank, having a valved con-
nection therewith and adapted toreceive and
return to the tank the surplus of air-expel-
ling oil forced from the pumpat each upward
stroke of the piston, substantially as and for
the purpose set forth.

WILLIAM E. NICKERSON.
ADOLPH BERRENBERG.
Wifnesses:
FRANK . PARKER,
WILLIAM EDSON.
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