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To ol whom it MeY CONCErN.:
Be it known that I, Eruanp W. Rices, a c1t1zen of

‘the United -States, resgimg at Butte, in the county

of Silverbow .and State of Montana, have invented
certain new and useful Improvements in Compound
Lentrlngal Pumps; and I do hereby declare the fol-
lowing to be a full, clear, and exact description of the
invention, such as will enable others skilled in the
art to Whmh L:appertains to make and use the same.

My invention relates to improvements in “com-

pound centnfugal pumps, and the object of my inven-
_tion -i8 t0 provide a simple and economical device of

~ this class, which with a small expenditure of power
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will lift a large amount_ of water to a considerable

height. .
With this object 'in view, my invention CUH%IStS in

the construction and eombmatmns of parts as herein-

after described and claimed.
In the accompanying drawings ——Figure 1 is a side

view of my complete pump. Tlg. 2 is a longitudinal
vertical section of a part thereof.

Fig. 3 18 a cros« sec-
tion of the pump casing. [Fig. 4 1s an end view of the
same, and Figs. 5, 6 and 7 are diagrammatic views rep-
resenting the arra.nfrement and direction -of rotation
of the separate pumps, Wh1ch together form the com-
pound centrifugal pump. . | -

On a suitable foundation, (not shown) are located

a series of standards arranged in pairs, 2 ¢, b b, and ¢ ¢,
each patr servmg as a bearmg for one of the centm’uwal
pumps. -

d represents the v Lter inlet pipe which-is 'prwided
with two branches ¢ -and f, one of which- leads into

each end of the hollow. shaft g of the inner centrifugal |

pump k.- The shaft g is revolved by means of gear
wheels i located in 'proximity -to the St;}:ll{]_;u‘ds C.
Suitable stuffingtboxes may of course be Gsed to pre-
vent the water leaking at the point where the pipes
€ ‘md f come in proximity to the hollow shait g The
umer pumap £ is provided with the usual curved blades

40 5. Outside of the centrifugal pump % is a larger annu-
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lar céntrifugal pump £, prowded with curved blades
! arranged, however, in the opposite direction to the
blades j on the pump A The blades are carried by
the side pieces m which are secured to the hollow shaft
n which is mounted in the bearings b, gear wheels o

'beinfr'provided to drive the shaft n. Outside of the

pump £ is arranged another annular centrifugal pump
P; prowded with curved blades ¢ oppositely arranged
in relation to the blades I, but approximately paral-
lel to the blades j. The blades g are supported in side

“pieces 7 carried by the hollow shaft s, which 18 sup-

ported in the standards e and revolved by means of
the gear wheels ¢

I have shown two gear wheels ior l

each shaft is necessary and any driving means can
be substituted for the gear wheels shown.
boxes are- of course used where needed to prevent
leakage. : | .;

- The three centrifugal pumps are arranged concen-
trically as.shown within a casing «, velute shaped as
shown in Fig. 3 and provided w1th a tapering dis-

charge nozzle w which connects with the discharge

As indicated in Figs. 5, 6 and 7; the pumps re-
the inner one right

pipe.
volve in dlfferent dlrectlons

handed for example the intermediate one left hand-
ed, and the outer one right handed, and so on, as any -

de:ﬂred number of concentric pumps can be used.
I urthermere the gearing is so arranged that the inner-

; ea(ﬂi h(}ﬂ{'}W éhaft, but ObViOUE.ly 0111}7 one Wheel for ©

Stuffing - -
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most pump travels the slowest, and that the speed of

the various pumps increases progresswely from the.

center outwards. This fe‘tture and the feature of

having the blades of the respective pumps curved in .

opposite directions, I consider of special 1mporta_nce.
As the water or other liquid is thtown out, its pressure

hecomes greater, and each vane has a less distance
- proportionately to throw the water, and furthermore,
fording-

the vanes are given a longer sweep, thus a
agreater leverage. .

Whlle I 'have thus descrlbed my invention, I wish
it, to be distinctly understood that I do not limit myself
to the exact details shown and ‘described, as these
might be, varied in many respects without departmg

from the spirit of Iﬁif invention.
Having thus described my mventmn whftt I claim

as new and desire to secure by Letters Patent of the

United States, is:—
1. Ina mmpunnd centufugal pump, the combination of

a contral centrifugal pump provided with curved vanes and

mounted on a hollow. shaft, a series of concentrically ar-
ranged annuiar centrifugal punips mounted on hoilow

shatfts and surrounding said first. named.pump, and means °
for driving said pumps at successively greater speeds from

the eentral pump to the last one nf the series, quhqtantmlly

as desceribed. |
‘2. In a ¢compound centrifugal pump, the combination. {}f
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a-central pump mounted on a hollow shaft and provided

with curved blades, a series of annular centrlfugal pumps,

cneh mounted on a hollow 'shaft and provided with carved .

vanes, the vanes on said pumps being curved in'opposite

directions successively, means for driving sald pumps at

']}lﬂg‘l{‘-ﬂhiﬂ‘lv preater speeds from the central pump out-
-wardly, a volute shaped casing sur rounding said series of

pumps, and inlet and discharge pipes, auhbtantmlly as de-

seribed. |
in teunmnny whereof, I atﬂx my algnatum in 111'9%1:1-"&

—of two witne%sea

ERLAND W. RIGGS.

Witnesses : - |
H. A. Howe, _
JOHN D. HaINE® )
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