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To all whomv it may concerm:

zen of the United States, residing at San Fran-
¢isco, in the county of San Franecisco and State
of California, have.invented certain new and
useful Improvements in Centrifugal Pumps;

~and I do declare the following to be a full,
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clear, and exaet description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures of
re.erence marked thereon, which form a part
of this specification. |

This invention relates to that class of cen-
trifugal pumps that are intended for lifting
water, the pump shown in the drawings being
designed to raise water to agreater height than
has been hitherto successfully attempted.
- My improved pump consists of two or more
runners keyed on one shaft and inclosed 1n a
casing that is divided into two or more com-
partments by diaphragms or division-plates,
the casing being provided at its upper part
with an inlet for water, and at 1ts lower part
with a discharge-opening. The pump is thus

8o arranged that the weight of the water 1n the

suction and discharge pipes will be balanced by
the weight of the pump-shaft and attached run-
ners—that is, the draft or force of the pump
is applied-downward and contrary to the grav-
ity of the driving-shaft and attachments.

In the annexed drawings, illustrating thein-
vention, Figure 1 is a sectional elevation of a
centrifugal pump embodying my Improve-

ments. Fig.21s a planview of the diaphragm-

plate with curved vanes, and Fig. 3 1s a plan
of one of the runners. |

Like letters designate like parts.

A represents the main pump-casing. B is
the first or upper runner, and B’ is the second
or lower runner. | |

The suction-pipe C communicates with an
opening in the upper part of the pump-casing
at its center, while the discharge-pipe D con-
veys water from the lower part of the casing.

E is the pumpspindle or shaft, to which the
runners B B are keyed. This shaft orspindle
is also provided with a driving-pulley, F, by

to which the shaft and ranners are rotated.

The pump-casing A is divided horizontally
by a diaphragm or division plate, G, that is

|

| provided on its upper side with curved vanes
Be it known that I, JOEN RICHARDS. a citi- | @ a, as'shown’in Fig. 2, a separaté compart-
ment being thus provided for each runner.. "~
" It is obvious that the pump ¢éan bé provided
with two or -more of these runners and divis--

ion-plates, if desired. The diaphragm or-di-
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vision plate G is formed witha central open-

ing, b, through which the upper and lower
compartments of the pump-casing communi-
cate.and the curved vanes a @ on itsupper face
serve to deflect the water to this central open-
ing after it is discharged from the periphery
of the first or upper runner. The runners B
B’ are each formed on the upper side with a
central opening, ¢, that corresponds in diam-
eter with the water-passages of the pump-cas-
ing, and each runner is provided internally
with curved vanes d d, as indicated by dotted
lines in Fig. 3. The watertakes the course in-

dicated by the arrows in Iig. 1, passing first

through the upper runner, B,which developsa

force in .the upper chamber due to the speed

or number of revolutions imparted to the run-
ner-shaft. When the upper chamber of the
pump is filled, the rotation of the water 1s
stopped by the vanes a @, and it 1S forced be-
tween these vanes to the central opening, b,
in the diaphragm, and enters the second or
lower runner, B’, at the pressure due to the
action -of the first runner.
er runner, B’, then adds its force, which in prac-
tice is found to be abouteighty per cent. more,
and the wateris forced outof thepump through
the lower compartment and discharge-pipe.
It is evident that in drawing the water
through the runners B B’ at the upper side

The second or low-
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and discharging it at their periphery there i3

a reactive force or thyust upon the shaft E

equal to the whole duty of the pump or to the

head of the water lifted. 'This force 1s in a

‘measure and in some cases wholly balanced by

the weight of the runners B B, shaft L, and
pulley F'; but in case the thrust Is not so bal-
anced an additional weight can be applied to
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the shaft, preferably by loading the pulley F -

until all isin equilibrinm. It will be seenthat
the discharge-pipe D leads from theside of the

lower compartment and is curved upward,

while the water delivered by the induction-
pipe C entersthe top of the pump-casing at the
center and surrounding thedriving-shaft. By

this construction thebottom of the pump-cham- .
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~ing being thus so arranged astobealways full |
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ber does not need to be perforated for the pas- !
sage of pipes. When the induction-pipe is
made to enter the bottom of the pump-cham-
ber, as is sometimes done, the chamber is lia-
ble to be emptied byleakage at the foot-valve
as soon as the runners are stopped, thus re-

quiring priming,or otherwise delaying theac- |

tion of the pump when the runners are again
started. This difficulty is entirelyavoided by
arranging the inductionand eduction pipesin
accordance with my invention, the pump-cas-

of water after the runners are stopped.
I am aware that the induction-pipe issome-

times made to enter the side of the pump -cham:- !

ber,whilethe eduction-pipeleads from the top,
the runners being mounted on either a horizon-
tal or a vertical shaft; but this I donotclaim.

‘Having thus described my invention, what I

claim as new, and desire to secure by Letters |

Patent, 1s— |
In a centrifugal pump, the combination of i

the pump-casing A, provided with one or more
horizontal diaphragms, G, having central open-
ing, b, and provided on the upper side with 25

curved vanes a a, the vertical driving-shaft E,

having a weighted pulley, F, the runners BB,
mounted on said shaft, the suction-pipe C, com-
municating with the top of the upper compart-
ment of the pump-casing and surrounding the 30

driving-shaft, and the discharge-pipe D, lead-
1ing from the lower compartment at the side,
‘whereby the thrust of the water is balanced by

the weight of the driving-shaft and its attach-
ments and the pump-casing made to retain a 35

quantity of water after the runners arestopped,

substantially as described.
Intestimony whereof I affix my signature in
presence of two witnesses.

JOHN RICHARDS.

Witnesses: |
JOBEN H. COOPER,
CARTHUR F. L. BELL.
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