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To all whom it may concern:

Be it known that we, Roserr E. CeciL and
Crirrorp R. Wassery, citizens of the United
States, residing at Ambridge and Sewick-
ley, respectively, in the counties of Beaver
and Allegheny and State of Pennsylvania,
have invented a new and useful Steam and
Vacuum Pump, of which the following is
a specification.

Our invention relates to apparatus for
raising water, and particularly to steam and
vacuum pumps of the type wherein a pump
chamber is connected to intake and discharge
pipes and a steam generator is used, whereby
steam may be forced into the pump chamber,
force up the water contained within the
chamber by means of its pressure, the steam
being then condensed to form a vacuum,
causing the water in the intake pipe to flow
upward into the chamber, and steam to be
again generated to force the water from the
chamber into the discharge pipe.

The primary objects of our invention are
to provide a novel, simple and effective struc-
ture of this character which will be auto-
matic and require practically no attention,
and which shall provide an apparatus that
is particularly adapted for cdomestic pur-
poses for use 1n country or suburban places

“where local water systems are necessary.

Minor objects are to provide a steam gen-
erator of a very simple character, to pro-
vide for insulating the pipe connecting the
steam generator with the pump chamber so
that the steamn may be properly conserved to
provide means for condensing the steam,
and particularly to provide an apparatus
wherein the supply of water to the generator
shall be intermittently opened and closed be-
fore the water has risen to the full height of
the generator, thus accelerating the opera-
tion of the pump.

Other minor details consist in the better
adjustment of the several parts and the sim-
ple manner in which they are arranged with
relation to each other.

In the drawings:—Figure 1 is a longi-
tudinal sectional view of an extremely sim-
ple form of our apparatus. Iigs 2 and 3
are similar forms of other embodiments of
our invention.

Similar reference numerals designate cor-
vesponding parts in all the figures of the
drawings.

In Fig. 1, a very simple embodiment of

the invention is illustrated. The pump
chamber, des‘gnated by the numeral 42 is
connected at its lower end by the pipe 44 to
a stand pipe 43 whose lower portion forms
an intake pipe and whose upper portion
forms the discharge pipe. Check valves 43
and 48° are provided below and above the
lateral connection 44 operating to hold the
water either in the discharge portion of the
pipe after it has been forced up theren or
to hold the water in the upper portion of
the intake pipe and the pump chamber.
The steam generator is designated by the
numeral 45.  As shown, it is composed of a
circular closed chamber the lower face of
which is adapted to be supported above any
suitable burner or heating means. The top
of the chamber is provided with a central
hub 45* into which is threaded a pipe 46
which passes through the bottom of the
chamber 42 and extends to its upper end.
This pipe 46 forms at once the steam-con-
ducting pipe by which steam is taken from
the generator into the chamber and also
forms the water-conducting pipe whereby
water is supplied to the generator. The
portion of the steam-conducting pipe that is
within the chamber, is surrounded by an in-
sulator tube 47 connected at its upper end
to the upper end of the pipe as shown at 474,
the lower end of the tube being secured to
the bottom of the chamber and opening on
the exterior thereof, the space between the
tube and pipe thus being open to the outer
air and forming an insulating space where-
by the heat of the pipe 46 is not communi-
cated to the water contained within the
chamber. A condenser jet nozzle 48 open-
ing from the discharge portion of the stand
pipe 43, communicates with the lower por-
tion of the chamber 42. The operation of
this form of our invention is obvious. As-
suming that the chamber 42 is filled with
water and there is a certain amount of
water within the generator 45, it will be seen
that as steam is generated in 45, it will rise
through the pipe 46, filling the upper por-
tion of the chamber 42. The pressure of
the steam will now force the water within
the chamber 42 out through pipe 44, closing
the valve 43 lifting the valve 43% and
pass'ng into the upper or discharge portion
of the stand pipe. As the level of the water
gets below the pipe 48, and the pressure in
42 becomes less than the pressure in the dis-
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charge pipe, a jet of water will be dis-
charged into the chamber 42, the steam
therein being rapidly condensed not only by
this jet, but by contact with the cold walls
47 of the insulating pipe. Immediately
upon a condensation of the steam to a pres-
sure less than the pressure of the water in
the upper portion of the stand pipe, the
valve 43° will be closed. The vacuum now
being present within the chamber, the water
in the lower portion of the stand pipe will
be drawn up and enter through pipe 44 into
the pump chamber, and the operation before
described will be repeated.

In Fig. 2 is shown a slightly modified
construction from that shown in Fig. 1. In
this figure 49 designates the pump chamber
which is precisely the same as the pump
chamber 42, and also is connected by the
lateral connection 51 with a stand pipe 50,
having the before described check valves.
The difference between the construction
shown in Fig. 2 and that shown in Fig. 1
consists in the steam and water-conducting
pipe 53, being provided at its upper open
end with a gravity valve 54 which will close
when the valve sinks below the level of the
top of the pipe 53, and more particularly in
providing a water conductor 55 preferably
m the form of a pipe which passes down
through the center of the pipe 53 into the
steam generator 52 and opens at 56 on the
exterior wall of the pipe 33 at a point about
two-thirds the height of the chamber 49.
The operation of this form of our invention
is practically the same as that shown in
Fig. 1, save for the fact that water is sup-
plied to the generator before the water has
risen to the top of the pipe so that steam is
generating while the water is rising within
the chamber 49, and does not have to wait
for its initial generation until the chamber
ig entirvely filled.

In the formn shown in Fig. 3, the comn-
struction of the pump chamber 60, the gen-
erator 61 and stand pipe 62 with its valves
is precisely the same as before described for
the construction shown in Fig. 1, the steam-
conducting pipe 63 passing upward through
an insulating pipe 64, which is open at the
lower end to the atmosphere and closed at
its upper end. The essential features of
difference from that shown in Fig. 1 con-

sists in the intake pipe 65 which instead of

merely entering the lower end of the cham-
ber as in Figs. 1 and 2, passes upward with-
in the chamber for a certain distance, as for
instance one-third of its height. Above this
intake pipe is an open ended pipe 66 pref-
erably of larger diameter than the pipe 65
and suitably supported from the walls of
the chamber in any desired manner. The
upper termination of this pipe may coin-
cide with the upper termination of the pipe
63 and below these upper terminations, these

943,912

two pipes are connected by a lateral or con-
necting pipe 67 which passes into these pipes
and has downwardly turned ends. In order
to economize space so that the space occu-
pied by the pipe 63 need not be too great
we provide a conductor 68 of wire which
passes downward centrally through the pipe
63 and connected at its upper end to the pipe
67 whereby all water passing through the
pipe 67, will be conducted down the wire
conductor into the steam generator. This
wire conductor has exactly the same pur-
pose as the conductor 55 shown in Fig. 2. 1
find in practice that it works quite as well
as the tubular conductor, does not obstruct
the upward flow of the steam and indeed
acts to permit the down coming water to be
properly vaporized even before it has
reached the generator. The lower end of
the pipe 66 is open as before stated, and
the space between the upper end of the pipe
65 and the interior diameter of the pipe 66
is relatively small compared with the open-
ing of the pipe 65 so that as the water in
the intake portion of the stand pipe rushes
into the chamber 60 upon the formation of a
vacuum therein, the water will be forced up
in the pipe 66, and will always be at a some-
what higher level within said pipe than
within the surrounding chamber, thus the
water will reach the connecting pipe 67 and
will pass over to the conductor 68 where it
will generate steam before the water within
the chamber has risen to the level of the pipe
67. In other words, as soon as the water in
the pipe 66 reaches the entrance to the pipe
67, a small portion enters into the heater
and forms steam, the vacuum within the

70

80

85

TE

95 -

100

chamber 60 is thus immediately relieved and

waler ceases to come in through the pipe 65
and the water level in the pipe 66 drops to
the same level as the water in the chamber,
thus first preventing more water from flow-
ing into the chamber and consequently pro-
viding that the water which has already
passed into the heater shall continue to
vaporize, producing a pressure which effec-
tually forces the water out. The advantages
of this over the construction shown in Iig.
2 is as follows. In the form shown in Fig. 2,
the main body of water has to rise above the
opening 56 before it is discharged into the
heater and it continues to so discharge until
steam enough is generated to force the water
below the level of the opening 56. Now
when water is discharged into the generator
enough steam is formed almost instantly to
relieve the vacuum within the chamber and
to prevent therefore the inflow of wuater be-

fore it takes an increasably longer time to i

force the water out against a head. In the
arrangement shown in Fig. 3, the supply
of water to the heater is automatically cut
off and the supply is therefore intermittent.

It will be seen from the description above
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given that our devices are extremely simple
and may be made of ordinary pipe fittings
at a very low cost.
of the construction and the lack of any com-

plicated parts, there is no danger of our de-

vices getting out of order a most important
provision in the case of apparatus designed
for country houses and districts wherein the
aid of skilled workmen is not easily procur-
able. The peculiar construction of our
heater, the insulation of the steam conduct-
ing pipe, and the small size of the generator
in comparison with the pump chamber all
combine to allow a minimum of the heating
surface to be used with a maximum of
water supply.

Trom the foregoing, it is thought that the
construction, operation and many advantages
of the herein described invention will be ap-
pavent to those skilled in the art, without
further description and it will be understood
that various changes in the size, shape, pro-
portion and minor details of construction
may be resorted to without departing from
the spirit or sacrificing any of the advan-
tages of the invention.

Having thus fully described our inven-
tion, what we claim as new, and desire to se-
cure by Letters Patent, is:—

1. In a steam and vacuum pump, the com-
bination with a pump chamber and intake
and discharge pipes connected thereto and
provided with upwardly opening check
valves, of a steam generator located below
the bottom of the pump chamber, a steam
conducting pipe extending from the top of
the steam generator through the bottom of
the chamber and into the upper portion
thereof and having its upper and lower ends
communicating with the chamber and gen-
erator, respectively, and means located in
the steam-conducting pipe for conducting
water from the upper portion of the cham-
ber into the generator.

9. In a steam and vacuum pump, the com-
bination with a pump chamber and intake
and discharge pipes connected thereto and
provided with upwardly opening check
valves, of a steam generator located below
the same, an upstanding steam pipe connect-
ing the chamber and generator and extend-
ing to the upper end of and communicating
with the latter, and a water supply conduc-
tor for the generator extending longitudi-
nally downward within the steam pipe and
connected to the exterior thereof to conduct
water in the chamber downward into the
generator, the upper end of the conductor
Deing arranged below the upper end of the
steam pipe to receive water from the pump
chamber before the latter reaches the top of
the steam pipe.

3. In a steam and vacuum pump, the com-
bination with a pump chamber and intake
and discharge pipes connected thervewith, of

Because of the simplicity -
" the chamber and into the upper portion of

a steam generator located below the same, a
steam conducting pipe extending from the
top of the generator through the bottom of

the latter, a water conductor extending from
the generator upwardly and centrally within
said steam pipe, and an inlet tube extending
through the wall of the steam pipe and hav-
ing its inner end connected to said conduc-
tor for causing the water to flow down the
conductor.

4, In a steam and vacuum pump, the com-
Dination with a pump chamber and intake
and discharge pipes provided with check
valves, said intake pipe being provided with
a branch extending inwardly through the
bottom of the chamber and then upwardly
into the same, an upright tube supported
within the chamber with its lower end con-
tiguous to the upper end of the inlet pipe
and immediately above and open to the
game and to the chamber, the upper end of
the tube being also open to the chamber, a
steam generator located below the chamber,
a steam conducting pipe extending from the
generator through the bottom of the cham-
ber and into the upper portion thereof, a
transverse water conducting tube projecting
from the interior of said steam pipe into the
interior of the pipe supported above the
water inlet pipe, and means for connecting
the transverse tube to the generator.

5. In a steam and vacuum pump, the com-
bination with a pump chamber and intake
and discharge pipes provided with check
valves, said intake pipe being provided with
a branch extending inwardly through the
bottom of the chamber and then upwardly
into the same, of an open ended tube sup-
ported within the chamber with its lower
end contiguous to the upper end of the inlet
pipe and immediately above the same, a
steam generator located below the chamber,
a steam conducting pipe extending from the
generator through the bottom of the cham-
ber into the upper portion thereol, a trans-
verse water concducting tube projecting from
the interior of said steam pipe into the in-
terior of the pipe supported above the water
inlet pipe, and a water conducting wire dis-
posed in the first-mentioned tube and extend-
ing from the last-mentioned tube to said gen-
erator.

6. In a steam and vacuum pump, the com-

bination of a pump chamber, a generator

for conducting steam thereto, an inlet pipe
for supplying water to the chamber, an
open-ended vertically-disposed tube in the
generator arranged directly over the dis-
charge end of the inlet pipe for causing the
water to rise more rapidly in the said tube
than in the chamber, and means for con-
ducting water from the top of the column of
water in the said tube to the generator.

7. In a steam and vacuum pump, the com-
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bination with a pump chamber, a steam
generator, a pipe adapted to conduct the
steam from the generator to the chamber
intermittently, an 1nlet pipe leading into the
chamber, an open-ended tube in the chamber
arranged in such codperative relation with
the inlet pipe that water is adapted to flow
both into the pump chamber and tube simul-
taneously and rises to a higher level in the
tube, and means for conducting water solely
from the tube to the generator when the wa-

ter reaches a certain level in the tube.

8. In a steam and vacuum pump, the com-
bination of a pump chamber, a sfeam gen-
erator connected therewith, a pipe through
which water is adapted to enter the cham-

948,012

| ber, a feed tube in the chamber for segre-
| gating a portion of the water in the cham-
ber from the main body of water and caus-
ing such segregated water to reach a higher
level in a given time than the water in the
chamber, and means for conducting water
from the said tube when the water therein
reaches a certain level.

In testimony, that we claim the forego-
ing as our own, we have hereto affixed our
signatures in the presence of two witnesses.

ROBERT E. CECIL.
CLIFFORD R. WASSELL.
Witnesses:
Samuer R. Morrrsox,
H. J. Samumrrax.
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