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To all whom 2t may concern:

Be it known that I, James K. SWRENY, a
citizen of the  United States, residing at
Pueblo, in the county of Pueblo and State
of Colorado, have invented certain new and
useful Improvements in a Steam-Pump for
Pumping Liquids; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which 1t apper-
tains to make and use the same, reference
being had to the accompanying drawings,
and to the letters and figures of reference
marked thereon, which form a part of this
specification. |

My invention consists of improvements in
that class of pumps or water elevators, in
which the pressure .of the motor fluid 1s

steam, applied direct to liquids and on top of

the same, in vertically disposed chambers,
having two compartments, connected at the
bottoms, and having the form of inverted
siphons, with suitable inlet and outlet ports
in the upper parts of the vertical chambers,
and inwardly and outwardly opening check
valves in said ports, and a control valve.
The object of my invention and 1mprove-
ments, 1s to first, provide a control valve,
actuated and adjustable by exterior means,
independent of the action of the forces with-
in the chambers, to alternately admit regu-
lated charges of steam into the expansion
chamber, and permit the exhaust of the ex-
panded charge therefrom into the liquid, in
the discharge chamber, through properly lo-
cated exhaust passages. Second, to locate
these exhaust passages, that a portion of the
pressure fluid will be trapped 1n the space be-

tween the opening and the top of the cham-
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ber, and the end, opening into the discharge
chamber, is at such a distance below the out-
let valve, that the portion of the chamber
above the exhaust inlet, will contain suffi-
cient fluid to readily condense and absorb the
heat of the exhausted charge of steam, which
is forced into this liquid by the specific grav-
ity of the liquid, seeking its level, within the
two connected chambers, and also by reason
of its location, the steam cannot. enter into
the discharge chamber without passing
through this liquid. Third, to raise liquids
to any desired elevation by means of two or
more pumps, operatively connected together,
one above the other, and their valves ad-
justably connected and operated in unison,

| with an outlet at the top

through foot valve 42 and screen 46.

| steam by these short lifts, and by these

means, render practical and useful this class
of pumps, as fully set forth heremafter, and
as Hlustrated in the accompanying drawings,
in which,— |

60

Figure 1, 1s an elevation in partial perpen- |

dicular cross section of two of my pumps rep-
resenting the stage or step by step method.
Fig. 2, is a perspective view showing two ol
the mechanically operated valves with their
connections to a pulley, that may be oper-
ated by a small steam engine or from a shaft
by a belt. Fig. 3, is a horizontal cross sec-
tion through line @’ b, of a governor valve
and float, operated by the rise and fall of
water in the tank.

Similar numbers refer to similar parts
throughout the several views. .

The pump consists of a casing 39, 40,* m
which there are two vertical chambers 6 7,
connected at the bottom by bend 41, pro-
ducing the general form ot aninverted siphon,
with legs of equal or unequal length, with an
inlet port m near the upper end of chamber 7
for the inflow of the liquid to be elevated, and
of the chamber
for the discharge of the liquid through out-
wardly opening check valve 9, mto discharge
pipe 10 and receiving tank 23, through up-
ward opening check valve 24 therein, 1n-
wardly opening check valve 8 permitting the
mflow 01’P the %iquid from suction pipe 38,
The
steam from the supply gipe 25 18 admitted
imto the expansion chamber 6 through port 1
of the control valve 3 and perforated cushion

“element 4 1 the top of the chamber, and

from the side of the chamber a relatively
short distance below the mlet port, exhaust
passage 5 opens outward and extends up-

| ward mto the side of valve D and from the

opposite side of the valve an extension of the
passage 5 opens Into the side of the discharge
chamber 7 at a distance below the discharge
port, that the portion of the chamber above
the inlet of the exhaust passage will contain
sufficient liquid to fully condense and ab-
sorb the heat of the exhausted charge of ex-
panded steam, when forced mto said liquid
as heremafter described.

Within the chambers is a body of liquid,
partially filling the same, usually of water,
but by the use of mercury, the action of the

pump 1is greatly accelerated, because of its
areater specific gravity, therefore maintains

to utilize the full expansion force of the | a complete separation of the fluid in the two
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chambers,
positive.
Fig. 2 represents the control valves of two
stations, operatively connected. The valves
are actuated by exterior means, independent
of the forces operating within the chambers.
As shown, crank 29 on wheel 28 driven by

and the actions become more

belt 27, 1s connected to walking beam 31 by |
link 30, 1t being horizontally pivoted at 32, a |

vertical reciprocating movement is given to
the flexible vertical rods 17, 18, that extend
from the ends of the beam to the valve arms
11, 11, which are adjusted on the valve stems
by set nuts 12, 13 and 14, the rods have turn-
buckle adjustments 15, 16. The rotary or
rocker movement produced in the valves by
these means operates to alternately admit

‘the steam to expansion chamber 6 and ex-

haust 1t therefrom through passages 5, 5.
As the valves are moved from the intake po-
sition. as shown in apparatus A to the ex-
haust position, wherein the exhaust passages
5, & are connected through port 1, it is for a
time closed by the valve casing, and the
charge of steam 1s given time to fully ex-
pand. By the combimed adjustments of the
rods and arms, valves 3 should be caused to
open over the inlet port just long enough to
admit a charge of steam, that when fully ex-
panded, 1t will not force the liquid piston
from expansion chamber 6 below the water
lime K shown in the chamber.

The set adjustment of the valves to pro-
duce tais result must be made in each pump
n accordance with the height of each hft, or
pressure planned for'it. For a low lift, with
the steam pressure high, instead of the port
In the valve opening full, between the pas-
sage ports in the casing, as shown, it may be
adjusted to end its opening movement, when
the shightest connection has been made only
for an instant of time, for the passage of
steam, while the time it remains fully closed,
wil be the same, the exhaust passages how-
ever, being opened for a greater period of
time. ' |

Because of the elastic force of the steam.

the liquid m chamber 7 is held up against the

outlet check valve 9 after the force of the
steam, by 1ts expansion, has been reduced
below the weight of the column of liquid
over the valve, and which has closed it, and

this position of the liquid in the chamber

will be maintained after the exhaust position
of the operating valve has been reached,
untill a suflicient portion of the body of
steam in chamber 6 has passed into-and has
been absorbed by the liquid in chamber 7 to

recluce the presssure of the steam below the

gravity weight of the liquidin chamber 7 that
15 above the level of the surface of that por-
tion 1n chamber 6, and until this time the
liquid piston does not begin to move back

into chamber 6 and force the remaining
steam 1nto the downward moving liquid in

886,440

‘chamber 7, the continued condensation pro-

duces the vacuum that draws a new supply
of liquid into chamber 7 and the liquid 1let
bemng above the exhaust inlet, the mflowing
liquid, 1f cool, mmstantly reduces the tempera-

actual practical use the temperature of the

upper part of chamber 7 remains about the
79

same as that of the liquid raised while the
temperature of the top of chamber 6 isnear
that of the steam.

that the steam cannot pass from chamber 6

into chamber 7 without entering into or

through the liquid in chamber 7, whether the
charge be excessive, or the amount adjusted
to the most economical, or a quantity in-
suflicient to force any liquid through check
valve 9. o

In the space above the outlet opening of

| It will be evident from
this location of the exhaust inlet opening,
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| ture In the space above the exhaust ilet, -
thereby augmenting the vacuum, and in
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exhaust ﬁa,ssage 5 from expansion chamber 6

there wi

steam, which will be slightly compressed
within said space and through the perfora-
tions into hollow element 4, by the momen-
tum of the returning piston. This heated
fluid preventing excessive condensation of
each subsequent new admission of steam into
sald expansion chamber.

A complete single pump has been de-
scribed with my improvement thereto, but

1t may be compounded into groups of more

than one In a single casting, and supplied
alternately from one main pressure pipe, and
one operating valve. It will also be evident
that the liquid can be raised by one pump
only, to an elevation, where the weight of the
whole column of liquid per square inch,
equals the pressure of the steam in chamber
6, that supports it.
ulds to any desired elevation, I have espe-
clally designed my improvements to elevate
from station to station, by comparatively
short lifts, thereby using the expansion of

low pressure, and then obtaining the benefit
of an economical vacuum by the condensa-
tion of the exhaust steam. -
Ordinarily at each upper station a receiv-
ing tank 23 1s provided and is connected to
the mtake of the pump B by conduit 232.
Float chamber 26 is connected at the bot-
tom by pipe 34 and at the top by vent pipe
35 permitting a free passage CE the liquid be-
tween the two tanks. By the rise of the lig-
uid within the tanks float 21 is lifted and
opens the governor valve 19, of valve device
K, permitting steam to pass to the control-
ling valves D, operated as shown in Fig. 2,
only when there is liquid to be raised, as the
lowering of the water in the tanks allows the
loat to fall and close the governor valve 19,

shutting off the admission of steam to the

be entrapped by the liquid of the .
returning piston, a portion of each charge of
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| the steam from a high pressure, down to a
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controlling valves, which may continue in
operation 1n unison actuated by the connect-
Ing rods 17, 18, as heretofore described.

I claim as my invention,

1. The combination in that form of pump-
ing apparatus having two vertically disposed
chambers, connected at the bottom in the

form of an inverted siphon, and having an

outlet port at the top of the discharge cham-
ver with an outwardly opening check valve

with an inwardly opening check valve there-
1n, an inlet port in the top of the short or ex-
pansion chamber for the admission of steam
thereto; and a body of mercury in the bot-
tom of said vertical chambers, partially fill-
ing the same, for part of the piston, within
the said chambers, and as a separating me-
drum between the actuating fluid in the ex-
pansion chamber and the actuated fluid mn
the discharge chamber, and by its greater
specific gravity, accelerating the exhaust ac-
tion of the pump.

2. The combimation in that form of pump-

5 1ng apparatus having two vertically disposed

chambers, connected at the bottom in the
form of an inverted siphon, and having an
outlet port at the top of the discharge cham-
ber with an outwardly opening check valve
therein, an inlet port in the side of the top,
with an mnwardly opening check valve there-
In, an inlet port in the top of the expansion
chamber, for the admission of steam thereto;
of a body of liquid therein partially filling
the same, for a piston; an exhaust passage 5
opening out of the side of the upper part
of the expansion chamber 6 below the in-
let port and leading upward mnto the casing
of operating valve D, the portion of the
chamber between the exhaust outlet and
the steam inlet port, constituting a trap into
which a portion of the actuating fluid 1s com-
pressed by the returning liguid piston; a con-
tinuation of the exhaust passage 5 from the
opposite side of the operating valve into the
side of the discharge chamber upon a level

- with or below the operating valve and a hood
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over the o]{iening, the said exhaust inlet be-
g at such a distance below the discharge
outlet from said chamber, that the portion of
the chamber above the exhaust inlet will
contain suthecient liquid to condense and ab-
sorb the heat of each exhausted charge of
steam, as the said lquid descends past the
exhaust inlet opening to its gravity level
within the two connected chambers, said ex-
haust action being actuated by the gravity
welght of the liquid piston, as fully de-
scribed. |

3. The combination in a pumping appara-
tus as described, of a vertically disposed ex-

pansion chamber with a body of liquid there- |

therein an inlet port in the side of the top,

&

' in for a piston, a hollow pe_rfofated cushion

element 4, projecting inwardly from the inlet
port, an exhaust outlet 1n the side of the up-

per part of the chamber, at a distance below
the inlet port, forming a trap, wherein a por-

tion of the actuating fluid is retained at each
| exhaust; an operating valve casing D, over

the expansion chamber, with ports for the

passage of the motor fluid, ports in each side .

of the casing for the passage of the exhausted
motor fluid from said chamber, a valve 3 in
sald casing D, with a through port 1, adjust-

able arms and rods operated by a crank and

other connected mechanical means to pro-
duce a rotary movement of said valve, where-
by 1n the first position, communication is es-
tablished between the steam conduit and the
expansion chamber 6, to admit a regulated
charge of steam thereto, on top of the liquid
piston therein, means to cut oif said commu-

nication and cause the valve to remain closed

for a period of time to permit full expansion
of the steam while the valve 1s being passed
to the exhaust position of 1ts movement and
the port 1 forms an open connected passage
between exhaust conduits 5, 5; means to
agaln close the valve as 1t returns to its first
posttion, during which time a supply of ac-
tuated fluid 1s received into the discharge
chamber. '

4. The combination in a pumping appara-
tus having two vertically disposed chambers
connected at the bottom in the form of an in-

verted siphon, with inlet and outlet ports,
and valves therein, and an operating valve

over the expansion chamber, mechanical

means that operate 1t to cause 1t alternately
to admit charges of steam into the expan-
sion chamber and exhaust the same there-
from into condensing liquid in the discharge
chamber; of two apparatus A, B, or more, in
series, at an elevation one above the other,
mechanically and operatively connected to-
gether, pipe means to conduct the steam
from one main, mto each of the pumps, means
for directing the discharge from the lower
pump A into the suction intake of the upper
apparatus B, flexible and adjustable valve
rod means, arranged to move the operating
valves 1n unison, to permit the expansive use
of the steam in each apparatus; governor
valve means I in the steam inlet pipe, float
means arranged to open the governor valve
for the admission of steam into the operating
valves of the upper pumps only when there
1s hiquid to be actuated, as fully set forth.

In testimony whereof, I affix my signature,

in presence of two witnesses.

JAMES K. SWEENY.

- Witnesses:

R. B. SWEENY,
H. M. TuUrRNER.
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