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To all whom vt may concern.

Be it known that I, Aveusrt S18GEL, a sub- |

ject-of the King of Wirtemberg and of the
{mperor of Germany, residing at Berlin,

8 Germany, have invented certain new and
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‘cylinder 4 of the low-pressure stage.

useful Improvements in Multistage Pumps
for Producing a Vacuum or Compressing
Gases, of which the following is a specifica-
tion.

The present invention has for its object to
provide a multi-stage pump which will effi-
ciently extract air from a condenser or com-
press gases.

In the accompanying drawing is illusi;rate_d
one of the embodiments of my invention in-

vertical section.

1 indicates the casing of the pump which ig
provided with a cover or head 2. 'IPhe casing
18 provided with an internal flange or shoulder
3 to receive and support the flanged enf} l;1)1?

e
cylinder i1s provided with one or more ports
or slots 5 which admit air and water to the
cylinder space whpr the pump is connected
to a condenser. "The cylinder being smaller
than the casing, air and water can freely cir-
culate around the cylinder in the annular
chamber 6 and enter the ports when uncov-
ered by the piston. The cylinder is provided
with a head 7 which is fastened to the flange
thereof and is provided with pressure-actu-
ated outlet valves ¥. Air and water enter
the chamber 6 from the inlet conduit 9 con-
nected to the hot-well of the surface con-
denser, or other apparatus 10. Mounted
within. the cylinder is a piston 11 having a
rod 12 extending through the head 7. The
casing is also provided with an internal
flange or shoulder 13 upon which is seated a
partition 14 that diVi(f(}S the npﬂmr part of
the casing into intermediate u .1 discharge
chambers 15 and 16. The partition also car-

ries the open-ended cylinder 17 having one or-

moye Inlet ports or slots 18.  Tocated within
the cylinder and mounted on the piston rod
12 18 a piston 19 smaller than the piston 11

~and working at a higher pressure. - This pis-

ton ig provided with a tubular guide or trunk

. that passes through- a stuffing box 20 in the
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gougee of power. The discharge chamber 16

head 2 of the casing. The pistons are con-
nected to the connecting rod 21, shown to

sumplify the .illustration as a broken and

dotted line. The rod is connected to a crank
2. driven by 4 shaft 23 from any suitable

ey Sl T -

1is provided with an outlet. conduit, 24 con-

nected to any desired receptacle by the usual
DIPING.,

In the present illustration a pump having
two stages has been shown and connected in
sertes but J may connect a greater number of
stages in series if desired.

The air to be lifted enters with the water
from the condenser through the conduit 9
and passes into the annular chamber 6 from

| which 1t flows through the ports or slots 5
| mnto the space above the piston 11.

| As the
I)ist(m moves upward the ports 5 are closed
)y it, and. the air in the cylinder is com-
pressed, the outlet valves 8 temporarily re-
maining closed until the pressure in the inter-
mediate chamber is reduced. As the piston
Il moves upward so does the upper piston

19.  Just as soon as the upper piston closes

the ports 18, the pressure in the intermediate
chamber 15 decreases and continues to do so
until 1t has fallen to the same value or
shghtly below that in the lower cylinder
space. At or about this instant the outlet

' valves 8 open and air and water fromn the

lower cylinder pass through them into the
Intermediate chamber. In the meanwhile
the upper piston 19 has forced air and water

which 1t escapes by the conduit 24.

When the upper piston reverses its move-
ment and starts to move downward it comn-
presses the mixture of air and water in the
Intermediate chamber 15 until the ports or
slots 18 arc again uncovered. Assoon as the
ports are uncovered, the piston continuing
its movement, air and water pass into the
pressure or discharge chamber 16, the pres-
sure and intermediate chambers being at
this portion of the cycle of operation in di-
rect communication. While this part of the
cycle is being performed the lower piston
creates a vacuum in the low-pressure eylin-
der up to or substantially up to the lower end
of i1ts stroke when the operation is repeated.

It will be noted that only one set of valves
18 required for a two-stage compression and
owling to their arrangement they open very

‘easily and the wear thereon is reduced to a

minimum.  Owing to these facts the speed of
the pump can be high which is a material a(-
vantage. -
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mto the upper pressure chamber 16 from .
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In case a greater pressure than atmosphere

is_ to be overcome the invention can be car-
ried out as a double aciing pump with the
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displacing device of the high pressure stage
formed as a differenfial piston and the intro-
duction of a compressed air vessel.  This ar-
rangement is particularly advantageous with
high-specd pumips.

In accordance with the provisions of the
patent statutes, [ have described the prinet-
ple of operation of my inventton, together
with the apparatus which T now consider to
represenfithe best embodiment thereof; hut
I desire to have 1t understood that the appa-

ratus shown is only illustrative, and that the

invention can be carried out by other means.

What [ claim as new, and desire to secure
by Letters Patent of the United States, 1S, ——

1. An apparatus of the character de-
seribed, comprising a piston and eylinder,
the latter containing an ilet port or slot con-
trolled Ly the piston, an inlet for the cyhn-
der, an outlet valve, a second piston an d cyl-
inder, the latter being provided with an inlet
port controlled by the piston, a chamber
which receives the fluid directly from the
second eylinder, and is always m uninter-

“rupted econnunication therewith, and an

outlet. |

2. An apparatus of the character de-
seribed, comprising a piston and cyhnder,
the Iatter having a port centrolled by the.

piston, a chamber communicating with the
source of supply and the port, a valve-con-
trolled outlet, a second -piston and cylinder,
the latter having an inlet port controlled by
the piston, an intermediate chamber com-
municating with saud valve-controlled outlet

and the inlet port of the second cylinder, a

discharge chamber in unrestricted communi- |

897,408

cation with the second cylinder, and an out-
let for the discharge chamber. L

3. An apparatus of the character de-
seribed, the combination of a casing, a ported
cvlinder supported therein and separated
from the wall by a supply chamber, a parti-
tion which divides the casing into intermedi-
ate and discharge chambers, a ported cylin-
der supported by the
which move in the eylinders and control the
ports, n pressure-controlled valve between

the space of the first mentioned eylinder and

the intermediate chamber, an inlet for the
supply chamber, and an outlet for the dis-
charge chamber. |

4. In an apparatus of the character de-

partition, pistons.
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seribed, the combination of a piston and eyl-

inder, a port in the cylinder controlled by the
piston, a supply chamber communicating
with .the port, an intermediate pressure
chamber, a valve controlling the passage of

fluid from the cylinder to the chamber and

which is held on its seat by the préssure 1n
the chamber so long as it is superior to that
in the cylinder, a second piston and cylinder,
a port for the latter controlled by the piston
and communicating with the intermediate
chamber, a discharge chamber in unrestrict-
ed communication with the second cylinder;
and an outlet forthe discharge chamber. '

In witness whereof, T have hereunto set
my hand this tenth day of December, 1907:

AUGUST SIEGEL. -
Witnesses: e T

JuLius RUMLAND,
KARrL MICKEBEN.,
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