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6 7and 6 7, in the lower side of the valve-
chest, and with two pairs of steam-ports, §9-
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50 with the live-steam pipe 10,
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To all wiom it maly concerm:

Be it known that I, JacoB UHRI, a subject |

of the King of Sweden and Norway, and a resi-
dent of Chicago, in the county of Cook and
State of Tllinois, have invented certain new
and useful Improvements in Steam-Puamps;
and T do hereby declave that the following 1s
a full, clear, and exact description of the in-
vention, which will enable others skilled 1n
the art to which it appertains to make and
use the same, reference heing had to the ac-
companying drawings, which form a part of
this specification, and in which—

Figure 1 is a perspective view of my im-
proved steam-pump. Fig. 2 13 a vertical see-
tional view through the axes of the two eylin-

- Fig. 3 is a similar view on line 2 2, k1g.
2, Tig. 41is a similar view on liney ¥, Iig. 5;
and Fig. 5 is a horizontal sectional view on

line z 2z, If1g. 5.

Similar numerals of reference indicate cor-
responding parts in ali the figures. |

My invention has relation to that class of
steam-pumps in which water is raised by the
condensation of steam within a receptacle and
again forced out by admitting steam into the
receptacle; and it counsists in the hmproved
construction and combination of parts of such

a pump, as hereinafter more fully described

and elaimed.
In the accompanying drawings the numerals

‘1 1 indicate two eylinders having steam-pipes
2 extending from their heads into a eylin- |

drical valve-chest, 3, supported above thecyl-
inders. A piston or eylindrical valve, 5, slides
and fits withinthis valve-chest, and is formed
with two annular grooves, 4, which may alter-
nately register with two pairs of steam-ports,

and 8 9, in the upper side of the valve-chest.
The ports in the lower side of the valve-chest
open into the steam-pipes of the cylinders, the
ports 6 being the live-steam ports and the
ports 7 being the exhaust-ports; and the ports
S in the upper portion of the valve-chest, near

the center of the same,are the live-steam-ports.

registering with the live-stcam ports in the
lower side of the chest,and communicating
which enters ab

one sifle of anenlargement, 11, uponthe valve-

| chest, and is provided with a suitable valve,
12. The ports 9, nearer the ends of the valve-
chest in -the upper side of the same, corre-
spond to and register with the exhaust-ports
in the under side of the valve-chest, and are
continuned into exhaust-pipes 13, each of which

the valve-chest, as shown at 14, and enters an
exhaust- compartment, 15, at the rear of the
cylinders, the two compartments being sepa-
rated by a partition, 16. | .
|~ The annular grooves in the valve or piston
' may alternately register with one set of the
' live-stegm ports and with one set of the ex-
. haust-ports, one groove registering with a set
of one kind,while the other groove registers
- with a set of the opposite kind, and for the pur-
pose of reciprocating the valve the enlargement
' of the valve-chestis provided with two steam-
. channels, 17, which enterthe bore ofthe valve-

[ ——

| chest,one at each end, and which open atthelr

upper ends in a flat valve-seat, 18, formed 1n
the upper end of the enlargement,and having
an ordinary slide-valve, 19, alternately cover-
ing and uncovering the ports of thesaid chan-
' nels, the chamber 20 in which the slide recip-
rocates communicating with the live-steam
| pipe. It will thus be seen that whenthe slide
is reciprocated from one side to the other the
live steam will be admitted to one end of the
valve, forcing it toward the other end of the
valve-chest and changing the flow of the steam
to and from the eylinders, the small slide
- merely acting for the purpose of operating the
cylindrical valve. | *

A rock-shaft, 21, is journaled in the en-
largement of the valve-chest transverse to the
same, and is provided with an npwardly-pro-
jecting arm, 22, which projects through a

T

R

npper end of this arm engages the middle of
the under side of the small slide, reciprocat-
ing the same when the shaft is rocked, and a
lever, 24, or balance-bar is secured with ifs
middle to one end of the rock-shaft. |
| The heads of the ecylinders are provided
with stuffing-boxes 25, and tubes 26 project
downward from the inner ends of these stuff-
ing-boxes, down through the cylinders, and

is provided with a check-valve opening from.
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suitable recess, 23, in the enlargement,and the

100

are provided with cirecular flanges 27 ab their
| lower ends, and rods 28 slide within these
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tions 83 in the ends of thebalance-bar and se-

‘upon headed rods 39, projecting from the.

the cylinders open at the bottoms of the same

jecting valve-seats 41 in the chambers 42

' upon the valve-seats, and the chambers open

sides of thesteam-exhaust chambem,.fo’rming-

ing blocks or weights in the ¢ylinders may be

the cylinder and let out again until one cylin-

upon the balance-bar may be tilted so asto re-
ciprocate the valve and turn the steam into the |

‘tubes, and are provided at their lower ends | other cylinder.

with -circular blocks 29, having, preferably,
circular recesses 30 in their under sides.
The upper ends of the rods within the tubes
are secured to the lower ends of thinner rods,
51, which pass up.through the stuffing-boxes
in the heads of the cylinders, fitting tightly in
the same, and the upper ends of these rods are.
swiveled in stirrups 32, having their screw-
threaded shanks passing up through perfora-

{

cured by means of washers and nuts 34.
The feed-pipe 35 for the cylindersis formed

with two horizontal branches, 36, the ends of |

which open at the centers of the bottoms of
the cylinders, having raised valve-seats 37,
upon which seats play valves 38, which slide.

branch pipes up through the valve-seats, the
sald headed rods limiting the play of the

The water-outlets or diseharge-pipes 40 for
and extend rearward to form upwardly-pro-

formed below the bottoms of the exhaust-
chambers, the bottoms of the said exhaust-
chambers forming the tops of the water-cham-
bers, being cast in on¢ piece with them.

‘T'he water-chambers have valves 43,playing

Into a common discharge-pipe, 44, opening
with'its lower endinto the chambers and pass-
ing up at the middle of the steam-exhaust
chambers, opening near the upper end of the
same. - | - |

The water-chambers arve extended at the

flat chambers 45, which serve to eool the sides

of the exhaust-chambers by the water raised |

In the said chambers from the discharge-pipes.
The sides of the cylinders, near their lower

ends, are preferably provided with hand-holes

46, through which the valves and reciprocat--

reached, and the top of the exhaust-chambers

are likewise provided with a hand-hole, 47, |

and the sides of the discharge-chambers have
hand-holes 48, all the said hand-holes being
tightly covered with suitable covers or plates.-

When the pump is to be used, steam is let
mto one of the cylinders from the steam-pipe |
and thereupon shut.off by means of the valve |
upon the said pipe,when the steam in thecyl-
Inder may condense and thus form a vacuum

inlet-pipe by the vacuum thus ereated, and if
the wateris not raised sufficiently hi ogh the first
time to enter the cylinder, the steam is let into

der 18 filled with water,when the flow of steam
18 allowed toact undisturbed. Steam will now.

same oul through the discharge-pipe, where-

356,671

The steam from the first cyl-

inder may now pass: parfly out into the ex-

haust-chamber, where it may be condensed,
and it will partly condense within the eylin-:

70

der, creating a vacuum, which will draw the -
water into the cylinder again, and the steam .
1n the second cylinder will drive the water out:

in the same to.overbalance the weight in the

‘of this cylinder, causing the block or weight -

15

first eylinder,which is floated by the waterin -

the same, the balance-bar being thus automat- -

1cally tilted and the steam alternately distrib-

uted to the cylinders.

~ It will thus beseen that a pump will be pro-
duced - which will slowly raise a large quantity

8C.

of water toany height,which may be overcome

by the pressure of the steam used, and the wa-:
ter will be delivered in one continuous stream,:
as the one cylinder will fill whilethe other dis-.
charges. | o o N
- The pump will require verylittle attention,

as there are very few moving parts, and the
moving parts of the pump:are not subjected.

to any pressure or wear, the cylindrical valve

00

merely serving to distribute thé. steam:to the

cylinders, and the slide serving to distribute .

steam to the cylindricalvalve, and the weights
and their rods will be supported: by the water

within the eylinders and will move so slowly

55

that there will be but slight ‘wear or strain:’

upon.any portion of the pump. |

- It will be seen that as the pump is used the -
exhaust-steam in the exhaust-chambers will be.

condensed by the cooling effect of: the water

100

passing up between the chambers and at the

sides of the same, forming a. vacuum. within

these chambers, which will serve to draw the

exhaust-steam from the c¢ylinders when:the

4 TO5
vacuum . to be more quickly formed within the.

steam 18 cut. off from the same, allowing a

same,and thus causing the pump to work more

speedily and: with more effect.

Lf the pressure in the exhaust-chambers: is

greater than in the cylinders, the check-valves:

IXIO

upon the exhaust-pipes will preventany of the

| contents.of the chamber from entering the eyl
inders, and the chambers areprovided in their

rear walls with outwardly- opening check:

| valves 49, which will admit of the extra press-

15

ure within the chambers.being relieved, while

preventing any air from entering the chambers

from without.

By having the valve-seats for the @inletfpi p,es.

raised above the bottom of the.cylinders.and

_ 1+ above the outlet-pipes, the valves cannot: be .
in:the same. The water will be raised in the | '

120

obstructed. by sand or similar: impurities, |

- which will settle upon the bottoms of the eyl-
| ders-and eventually either be cleaned out from
the bottoms of the cylinders or carried off with
1 the flow of water through:the pump, the dis-
| charge-valves having also their seats raisedfor: .
‘the same . purpose.:
- enter the cylinder and drive the water in the |

Having thusdescribed my invention, I claim.
and desire to secure by lLetters Patent of the
United States— | ;

1. Ina steam-pump, the combination-of two-

125

30
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eylinders having inlet and ontlet aperbufes- in
their bottoms, provided with suitable valves

and having steam-pipes entering their heads, -

a valve for automatically and alternately ad-
mitting and exhausting steam to and from the
c¢ylinders, and exhanst-chambers communicat-
ing with the cylinders through the exhausb-

pipes and having the water-discharge pipes

L0

I5

20
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partly surrounding them, as and for the pur--

pose shown and set forth.
2, In a steam-pump, the combination of two

cylinders having valve-seats in their bottoms
communiecating with the inlet-pipe and pro-

vided with upwardly-opening valves, means

for alternately admitting and exhausting steam
to and from the eylinders, exhaust- chaibers
communicating with the ¢ylinders through the

exhaust-pipes and separated by a central par-
tition, discharge-pipesextending from the bot-
toms of the cylinders and having raised valve-
seats at their other ends, provided with up-
wardly-opening valves, water-chambers sur-
rounding the said seats and separated from the
bottoms of the exhaust-chambers by a parti-
tion having extensions projecting at both sides
of the exhaust- chambers, and a discharge-
pipe opening from the discharge-cha mbers and

extending between the exhanst-chambers near |

their rear walls, as and for the purpose shown
and set forth. | | - o -
3. Ina steam-pump, the combination of two
cylinders having raised valve-seatsin the cen-
ters of their bottoms communicating with the

inlet-pipe and provided with upwardly-open-

L

ing valves, ecxhaust-chambers separated by a
vertical partition and located to the rear of

the cylinders, discharge-chambers formed at
the bottoms of the exhanst-chambers and ex-
tending up at both sides of the same and com-
municating into a vertical discharge-pipe ex-
tending upward between the exhaust-cham-
bers in the rear wall of the same, discharge-
pipes opening from the bottoms of the cylin-
ders and havineg upwardly-projecting valve-
seats entering through the bottoms of the dis-
charge - chambers, provided with upwardly-
opening valves, means for alternately admit-
ting and exhausting steam to aud from the
cylinders, and exhaust-pipes having valves
opening toward the exhanst-chambers and

extending from the steam-distributing means.
to the exhaust-chambers, as and for the pur-

pose shown and set forth.

4. In a steam-pump, the combination of two '
cylinders having inletand outlet pipes intheir

bottoms and having steam - pipes entering
their heads, a cylindrical valve-chest having

anenlargement upon its uppersidean d formed

with two pairs of live-steam and exhan8t ports |
6o in its under side, communicating with the |

H

)
!

steam-pipes, and having live-steam ports en-
tering at the upper side and communicating
with a live-steam pipe,and exhaust-ports com-
municating with exhaust-pipes and formed
with upwardly-extending channels extending
from the ends of the chest to a seab upon the
upper side of the enlargement, covered with a
casing, a eylindrical valvesliding In the chest
and having two annular grooves in its eylin-

exhaust-ports and with a set of live -sSteam
ports, and a small slide upon the upper seat
having means for reciprocating it, as and for
the purpose shown and set forth.

5. The combinationof two cylinders having
steam-pipes entering their heads, a c¢ylindri-
cal valve-chest having two pairs of live-steam
and exhaust ports in its nnder side, and hav-
ing two live-steam ports ab the middle ot the
npper side, registering with the live - steam

ports in the under side, and two exhaunst-ports

nearer the ends, registering with the exhaust-
ports in the under side, a cylindrical valve
sliding in the chest and having two annular
orooves registering with aset of exhaust-ports
and a seb of live-steam ports at the same {ime,
an enlargement upon the upper side of the
valve-chest, having steam-channels extending
from the ends of the chest to a valve-geat in

| the top of the enlargement, a slide-valve upon
the said seat, and a rock-shait having means

for rocking it and journaled in the enlarge-
ment, and having an arm projecting upward
in the enlargement,engaging the slide with 1ts
upper end, as and for the purpose shown and
set, forth.

6. In asteam-pump, the combination of two

' eylinders having inlet and outlet pipes in the

bottoms and having a suitable valve mechan-
ism for admitting and discharging steam to
and from the same, a balance-bar secured at
its middle to the valve-operating mechanism,
tubes extending from the lower ends of stuft-
ing-boxes in the heads of the cylinders and
having circular flanges at their lower ends,
bars sliding in the tubes and having circular
weights or blocks upon their lower ends, and
rods seeured with their lower ends to the up-
per ends of the rods and sliding in the stuff-
ing-boxes,and having their upper ends mova-
bly connecled to the ends of the balance-bar,
as and for the purpose shown and seb forth.
~ In testimony that I claim the foregoing as
my own I have hereunto affixed my signature
in presence of two witnesses
JACOB UHRIL
Witnesses:

CHARLES ERICHSON,
WInLIAM HoORNWAM.
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