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UNITED STATES

' JAMES B. ERWIN,

PaTENT OFFICE.

OF MILWAUKEE, WISCONSIN.

STEAM-PUMP.

SPECIFIGATION forming part of Let’f;ers Patent No. 546,313, dated September 17,1 805.
&pplmatzﬁn filed December 20, 1894, Serial No. 532,40'?. (Nomodel,)

'-thmuﬂ*h the steam-pipe D, steam-duet E ver-

To all whom it may conecermn:
be it known that I, JAMES B. ERWIN, a citi-
zen of the United States, residing at Milwau-

kee, in the county of Milwaukee and State of

Wisconsin, have invented new and useful Im-
provements in Steam-Pumps, of which the
following is a specification.

My invention relates to improvements in
the class of steam-pumps with which the
water is raised by the direct action of the

- steam upon its surface and is caused toenter
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thie pump when it is elevated above the sur-
face of the water by a partial vacaum therein
produced by the condensation of steam and

when submerged by the combined action of
| surface of the steam -chamber A, while 1fs

the vacuum and the n'ravﬂy of the surround-
ing water.

The object of my invention is to provide a
water-elevating device which is simple In

construetion, durable, and inexpensive, and

which, owing to the fact that all the partsare
inclosed in a cylindrical tabe of small dimen-
sions, 18 adapted to be used in the smallest

tubular wells, if desired, not exceeding two

inches in diameter.

The construction of the device is further
explained by reference fo the accompanying
drawings, in which—

Figure 1 represents a longitudinal vertical
_ section of that form of pump ) which is adapted

to be used above the surface of the water fo
be elevated. Fig. 2 representsa longitudinal
section of a modlﬁed form more especmlly
adapted to be submerged beneath the surface
of the water to be elevated. Fig. 3 represents
a horizontal section of the pump, drawn on

line X X’ of Kig. 1. Fig. 4 represents a hori-
- zontal section drawn on line Y Y of Fig. 1.
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Fig. 5 represents a modified form of the pump
in Whleh the funection of the interior and ex-

terior chambers are reversed and the steam

is admitted direct Into the larger or exte-

rior chamber, while the water is discharged
through the smaller inclosed chamber.
Like parts are represented by the same ref-
erence-letters throughout the several views.
In the drawings, A represents the steam-
chamber, into which when the pump is sub-
merged the water flows of its own gravity,

entering through the check-valve 13 in the
lower end of the chamber C. Steam 1s ad-
mitted to the chamber A from the boiler

tical steam -port I, and mdlal steam-perts (x,
whereby the water therein is forced down zmd
out through the chamber C, upward past the
annular check-valve 1, a,nd thence through
the outlet-passage J and dischar ge- p1pe= K to
the place of discharge.

The admission of steam through the steam-
ports F and G is controlled by the vertical
reciprocating valve I, formed at the upper
end of the valve-rod L/, which rod is sup-
ported from and actuated by the inlet check-
valve B. The outlet check-valve 1 is pro-

vided with an annular seat M, which is pref-

erably secured permanently to the exterior

periphery has a packed or closely-fitting bear-

ing against the inner surface of the eham-

berC |
The parts of the invention thus far de-

-seribed are common to both forms of con-

struction. shown in Figs.. 1 and 2. When,
however, the pump is located above the sur-
face of the water, I preferably use an addi-
tional chamber P, which surrounds and in-

closes the other two chambers and forms a
water-reservoir from which the chamber A is

more quickly and readily filled with water
than it could be when drawing 1t du ect from
the supply at a Jower level.

Q is a eheck-valve, which is elosed by the

‘water as it passes from the reservolir or cham-

ber P to the steam-chamber A. The valve
QQ may be substituted by an ordinary check-
valve located at or near the lower end of the
inlet water-pipe; buft for convenience of con-
struction the form and location of the check-
valve shown are preferred.

In starting the pump when located above
the surface _of the water steam is first ad-
mitted a moment o expel the air, when the
cock a in the steam-pipe is closed a few sec-
onds to permit the admitted steam to con-
dense, whereby a partial vacuum is produced,
which causes the water {rom the cistern or
other supply to flow up into the pump, when
it fills the steam-chamber A, Assoon as this
chamber is filled and the water ceases enter-
ing, the check-valve D will drop of its own
gravity, thereby carrying with it the steam-
controlling valve L, whereby (the steam-cock
a being open) steam is admitted to the sur-
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filled with

face of the water in the chamber A, when the
~waterthereinisexpelled therefrom and forced"
up past thecheck-valvel,andthence through |
‘theductdJ and pipe K to the place of dlscharwe
When all the water has been forced out from |
‘the mouth of the steam-chamber A, the steam_
-~ -~ therein is instantly released and ‘is free to |
. rush up through the water.in the chamber J,
- whereby the steam is condensed s
faster than it can enter through its compara-
tively-small inlet-duct that a partial vacuum
is produced, thatcauses the water to bedrawn
~from the reservoir P up.intosaid steam-cham-
‘ber, when in so doing it raises the check-
15 valve B. 'With this upward movement of.
- thecheck-valve B,thesteam-controlling valve
- L is closed, thus exeluding the further- ad-

| miqsiﬁn of steam, While by t,h?.e c;oﬂtimlous a;d-..

.pletely eondensed a. more pezfeet vaenum 18"
-produced, and the steam-chamber is again
~'This: done, the:- valve B
closes again, as before, when steam isagain
admittedy w hel eby the operation desembed 1S
again and eontlnuously repeatedso lon g asthe |
. supply of steam is maintained.
.. steam is forcing the water a &econd ti me .from
- -the steam-chamber the water from the sup-
- -ply below is simultaneously 'entering the
water-reservoir P preparatory to belnn' dmwn-}
‘therefrom into the steam-chamber. -
~the chamber A is being emptied: the reser- |
- voir P is being filled, and as the chamber A"
~isfilled the reservoir P is being emptied. By !
this arrangement the action of the water in
. filling the “steam-chamber is more prompt
-~ than- 1t could be were it drawn direet from
- the cistern at a lower level.
-~ .ever,

_4_0

water.

the more common way to use the form of
pump shown in Figs. 2 and 5, the cham-

ber P and check- v&lve Q may be dispensed

with, as the pressure of the surrounding wa-
ter at a higher level will cause it to flow of
1ts own gravity up into the chamber A. If

desired, the annular check-valve 1 may be

substituted by an ordinary check-valve I’, as
shown in' Fig. 5, located above the pump:in
the pipe K. To provide for the escape of

water when the pumps are exposed to frost;

minute openings ¢, d, and ¢ are provided,
communicating from the chamber C above
the check-valve Iand the inlet-pipe J’’ below

the check-valve Q. These openings also per-
form an important function when the water
is to be elevated to a great height, as it has
been found byexperience that the pump will
start much more promptly with a light than a
It follows that when the wateris:

heavy lift.

permitted to flow back past the check-valves
the pump will always start promptly as soon
as the steam-valve is opened.

In the modified form shown in Fig. 5 the
large chamber M’ is the steam- chamber from
Whlch the water is forced by the steam out
and up through the small chamber N’ and

provided, which
SO+ much- 1

heretofore described.

work. .

"When, how-
“the pump is submerwed ‘beneath the
surface of the water to be elevated as it is |

546,313

‘the check-valve I’ through the discharge-pipe =
K. In all other respects the construetion 18- - -
-substantlally the same as. shown in I‘w*s 1

0

| '_the steam ehamber when the watel has been : : .

expelled therefrom, a duct or passage O" is

commumeates ~from

the

75
chamber C above the check-valve to or near
the mouth or lower discharge end of the
steam-chamber A, whereby as -soon as the -

water has been dlsc,ha,l ced from the chamber. -

A and the pressure is 1educed by the escape

and condensation of steam below the pressure

increasing the rapidity of the eondensatmn
| thus causing the check-valve B to be more
~quickly rmsed and the steam-valve closed,as
It is obvious that b_}
“thuslocating the discharge end of the spray
t-tube or duet O’ at the e‘itleme lower end of
the steam-chamber it will remain submerged
'-by water and that steam 'cannot eseape -
through it until all the water is driven from
‘the Steam chm‘*lber in view-of whieh fact -
1 such tube is madein a single-open piece un-

[

I am aware of the state of the alt in &,tefun
and vacuum pumps as shown in the prior ap-
plication of William Kirkwood, Serial NMo.
508,620, filed April 23, 1394, and I make no
blalm herein to the invention therein shown.

- Having thus described my invention, Wh&t
I claim as new, and desire to secure b} Letters
Patent, is~—

1. Ina single acting steam pump the com-

bination Wlthm a smn*le inclosure of a steam -
chamber provided at its upper end with a

steam controlling valve; a water chamber
communicating at its upper end with a water

discharge pipe, and at its lower end with the
lower end of said steam chamber; a check

valve located between said steam and water
chambers, and the inlet water supply duct; a
valve rod commumeatmﬂ* between said check

valve and said steam va,lve, and a water dis-
charn'e check valve located between said
steam chamber and said water discharge pipe
and adapted to permit the escape of watel to,
andto prevent its return from said water dis-

charge pipe, substantially as and for the pur-
pose set forth.

of the column of water in the pipe K and
~chamber C a jet of cold water is at oncedis-- - .+
.fehalged upinto the steam-chamber, thereby . =

90

“obstraneted by a check- Valve whieh other- -
‘wise, if loeated higher, would be required to
I prevent the Steam escaping through it from. =
the steam chamber before 1t h..-;.,(l done- 1t~,-.---_-_ :
. - S L ECO.
In Fig: 1 the water passw'e or duct O'is
~made: thmun*h the valve-seat M; but foreon- -
venience of construction it m:?uy- be formed -
“through the wall of the chamber A;as shown
in Fw' 2, or through the. w:tellor 111(310%111':?-
‘wall, as shown in Fw-- L
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2. In a single acting steam pump, the com-

bination of a steam chamber provided at its

upper end with a steam controlling valve; an
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exterior inclosing water chamber communi-
cating at its upper end with the water dis-
charge pipe and provided at its lower end

~with an inlet water controlling check valve;

a valve-rod communicating between said
check valve and said steam valve; and a check
valve located between said steam chambers
and sald water chamber and adapted to per-
mit the escape of water and to preventits re-
tarn from said water discharge pipe, substan-
tially as and for the purpose specified.

3. Inasingleacting steam pump of the class
deseribed, the combination of a steam cham-
ber provided at its upper end with a steam

controlling valve; an exterior inelosing cham- |

ber communicating at its upper end with the

water discharge pipeand provided atits lower |
end with an inlet water controlling check |

valve; a valve-rod communicating between
sald check valve and said steam valve; an an-

nular valve seat surrounding the lower end
of said steam chamber inclosing the space be-

tween sald steam chamber and the inclosing
water chamber; and an annular valve located
between sald steam chamber and said water
discharge pipe and inclosing said steam cham-
ber against which it has guide bearings
adapted to close said annular valve seat
against the return of the water elevated, sub-
stantially as and for the purpose specified.
4. In a single acting steam pump, the com-
bination of a steam chamber provided with a
steam controlling valve; an exterior water
chamber communicating atits upper end with

the water discharge pipe and provided at its |
lower end with an inlet water controlling |

- check valve; means for communicating mo-

tion from sald check wvalve to said steam

valve; a check valve adapted to close the out- |
let water passage against the return of the |
elevated water; and an exterior inclosing wa- |
ter reservoir surrounding both of said cham- |

- bers, closed at its upper end and communi-
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cating at 1ts lower end with the inlet water

pipe, and with the lower ends of said inclosed

steam and water chambers, substantially as
and for the purpose specified.

5. In a single acting steam pump, the com-
bination within a single inclosure of a steam

chamber open at its lower end for the recep- 5c

tion of water and provided ab its upper end

with a steam controlling valve; a separate
water chamber communicating beftween the
inlet water duct and the lower end of said

steam chamber; a water controlling check

valve located between said inlet water duct

municating between said inlef water control-
ling valve and said steam valve: an outlet wa-
ter duet communicating from said steam
chamber with the water discharge pipe; an
outlef check valve located in said outlet water
duet or pipe; a water return spray duct com-
municating from said outlet waterduet above

' said outlet check valve with the interior of

sald steam chamber, all substantially as and
for the purpose specified.

6. In asingleacting vacuum pump, the com-
bination of a steam chamber provided at its

upper end with a steam controlling valve, an

inlet water ductor chamber,a water control-
ling valve located in said inlet duet or cham-
ber, a connection communicating between

' said water and said steam controlling valves,

a discharge duct or chamber communicating

' from said steam chamber to the place of dis-

charge, provided with a check valve to pre-
vent the return of water, and an open un-
checked spray tube communicating from
above the check wvalve in sgaid outlet dis-
charge duct or chamber to the lower end of
sald steam chamber, substantially as and for
the purpose specified.

In testimony whereof 1 affix my signature
in the presence of two witnesses.

JAMES B. ERWIN.

Witnesses:
CLARA 1. ROESCH,

FerDp. C. OTT0.

l and said water chamber; a valve-rod com-
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