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TO azZZ whem it mc:r;y CONCErn:

- Be it known thatI, JOHN RICHARDS, a 01L1-'

zen of the Unlted btetes of America, 1631611110'

in the. city and ceunty of San Frenelseo, 111-__

the State of California, haveinvented certain

new and useful Improvemente in Centrifugal

. Apparatus for Impelling Fluids; and I here-

.10
S formmﬂ‘ a part of this specification. _
. This mventlon relates to centrifugal appa- |
o ‘ratus for raising and 1mpe1hnn' Wate1 orother
liguids and to certain improvements therein. )
The improvements consist in a rapidly-re-
v olvmﬂ' hollow disk or chamber having vanes
o therem and a continuous and converging dis-
~ charge-throat that COIHCldBS with a fixed re-.
~ ceiving throat ornozzle extending around the
disk or 1mpe11er the two preduemﬂ'mduetwe
-"aetlon inthe mannerof an e;]eetm orinjector.

- z0

| by declare: the. following to be- e full, clear,

and exact desecription of the sa,me, reference
being had to the accompanying dlamnge

The objects of the invention are to avoid

the inclosure of the 1mpe11e1 in a sealed cham-
ber and its immersion in the fluid being raised
-or forced and the consequent frlctlon on the
outer surface of the impeller, to dispense with
an inclosing case at the sides of the impeller,

- and to abtam ahigher speed.and pressure than

~ tation and at an angle of ninety degrees from
- Fig. I, and Fig. IIT an enlarged dlao‘lam of

‘0

~ is attainable in a.common centrifugal pump.

‘To this end I provide devices as shown in the

- drawings herewith and forming apalt of this |
| -_*epemﬁcamon

FigureIis a side view of a water raising or

‘forcing machine constructed according to my

invention, the supply or inlet pipe bemﬂ' re-
the same mechme parallel to the axis of ro-

the Lhroet or d1seha1 ge and inlet ways elound

the 1mpeller T
In raising and unpelhnfr ﬂmds with centrlf

N ugal apparatue a principal impediment to eco-

.45_.

o within the interior of a chamber when the

| "'.'50

nomical working is the resistance of water

frietion either on the exterior of submerged

impellers or because of water set in rotation

water revolves with the impelling devices;
also, because of the tips of the vanes extend-
ing to the water in the discharge - casing.
Such resistance varies as some funetmn of
-the pressure and veloeity. To prevent back-

-

T

sition.
The impeller 1 18 dnnded into 1adlal com-

ﬂow”f(om the disehalﬂe 'eh'cimbet to evmd

such water friction, and for other Jea,sons, I

construct appata,tus as shown in the draw-
rotary im-

peller 1, having a continuous wntmeted pe-

ings, the essential parts being a

rlpheral vent- 2 eoueepondmﬂ* to the nozzle

of an ejectoror InJeetor acorresponding econ-
| tracted throat 3, opening into an annular dlS'_-_'
charge- -chamber 4, set concentriecwithand in =~ -
| exact alinement with the dlsehmﬂ*e wayof the S
rotary impeller 1. o BT
The impeller 1 is mounted on a Spmdle 5 |
-adapted to be driven at high speed, and e*{--ﬁ
ternally is open to the air end out of contact =
with the fluid being raised or impelled. Wa- .
ter or other fluid is admitted to the 1mpe11er_“.j R
1 from a pipe through the nipple 7, prefer- . = -
ably by gravity fmm a higher head, but can 70 . -
also be drawn into the 1mpeller by suction it
|.a packedor W&t@l tight joint is prev1ded at 8 ERRES L
| in the usnal manner of such devices. =~ =~
. For high heads, to which the apperatue 1e_,‘ -
-espeelelly edepted the discharge-casing 4 is e
reinforced by ribs 9 to- prevent the throat 3.
from expanding by pressure and is provided - -
with a dlscha.rﬂ'e-mpple 10, that can be placed .,
at anypoint around the perlphervr of the cas- Lol
ing as may be most convenient. o
" The discharge-chamber 4 and the supply-'-_
pipe 6 are attached to a base-frame 12 in the
usual manner, and thus maintain a coneen- R
tric position of the lmpellet;, 1 around the 111-_1'-' R

let-nipple 7.

In the drawings the maehme is shown a,ra-,..v_;
-renﬂ'ed as a common centrifugal pump; but
it wﬂl be understood that exeept for connec- - -
tion to an electric motor a more natural po~ =

go .

sition is to set the spmdle i 111 a Vertlcel po-—

partments by the partitions or vanes 11, that

may be straight or curved, as in Fig. I ‘but
must termmdte within the nozzle-way 2,80 g5
‘as topermita continuousdischarge all around
‘the impeller, and thus prevenst baekﬂew from

the d1scherﬂe -casing 4. R
By referring to Flﬂ' III it will be ¢ Seen that R
ICO -
the line e is of capacity or section muchin

excess of that of the inlet-nipple 7 and that
the water at this point flows slowly around
the tlps of the vanes 11, umtmn* in the zone

the 1nter10r ehember of the impeller 1 out to
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from e to ¢, so as to cause a solid and con-
tinuous discharge into the throat 3. |
The essential feature of the invention re-

sides in the induction-nozzles 2 and 3, a con-;

tinuous discharge-way around the impeller,

and the resultant modifications that grow out.

of those features, and I therefore claim as

my invention and desire to secure by Letters

Patent— |

1. In a centrifugal pump, an annular dis-
charge-chamber, an unineclosed rotary disk
impeller mounted concentrically therein, di-
vergent vanes within said impeller forming
between them passages expanding toward the
peripheryin the plane of rotation, said vanes

terminating a short distance within the pe-
riphery of the impeller to form an annular

continuous discharge - way at the margin
thereof, and a continuous annular throatway
on the surrounding discharge-chamber coop-
erating with said discharge-way, substan-
tially as specified. - -

2. In a centrifugal pump, an annular dis-

charge-chamber having a compressed throat-

way.3, in combination with an uninclosed ro-
tary disk impeller mounted concentrically

within said annulas, compressed at 1ts mar- |

oin to form a discharge-way 2, adjacent to
and cooperating with said throatway, and

provided with interior divergent vanes torm-.

ing expanding passages between them, said
vanes terminating a short distance within the

periphery of the impeller to oive continuity

to the annular discharge-way and provide for
a smooth delivery, substantially as specified.
3. In a centrifugal pump, an annular dis-
charge-chamber having a compressed throat-
way, an uninclosed disk impeller mounted
concentrically therein, compressed at its mar-
oin to form a discharge-way adjacent to and
cooperating with said throatway, interior di-
vergent vanes in said impeller forming ex-
panding passages between them, and termi-
nating short of the compressed margin to
form a continuous discharge-way, substan-
tially as specified. o | |
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. o |

JOHIN RICHARDS.

Witnesses: o |
ALFRED A. ENQUIST,
KLMER WICKES. .
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