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Lo all whom it may concern:

Be it known thatl, HOMER PERRY, a citizen
of the United States of America, residing at
San Francisco, county of San Francisco, and
State of California, have invented .certain
new and useful Improvementsin Centrifugal
Pumps; and I hereby declare the following
to be a full, clear, and exact description of
the same, leference being had to the accom-
panying drawings, formmn* a part of tlus,'

speelﬁeatlon

My invention relates to centrifugal pumps
for raising and foreing liquids, and especially
to pumps “of this t type that receive the water
at or through one side of the impellers, and to
certain useful improvements therein where-
by lateral thrust on the impellers is compen-

- sated or controlled automatically.
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My improvements consist in constructing

the impellers of such pumps with two sets or

series of chambers, one set or series commu-
nicating with the main inlet and discharge
ways to perform the usual functions of pump-
ing, the other series of chambers communi-
cating with the discharge-way and with an in-

closed chamber at one side of the impellers in

such a manner as to maintain in this cham-
ber a pressure and counter force equal to the
lateral thrust on the impeller, such counter
force varying automatically to equalize the
forces at each side of the impeller, as herein-
after fully explained in this specification and
illustrated in the accompanying drawings,
forming a part thereof. |

Refel ring to the drawings, Figure I shows
a central sectio_n parallel to the axis of a cen-
trifugal pump provided with my improve-
ments, the impeller being broken to show 1t
in two positions and the axis in a vertical
position. Fig. Il is a plan view of the im-
peller, half in section, on the line a « in Fig.
I, showmg the passages therein. =~

In that type of centrifugal pumps that re-
ceive water at one side .and have disk or in-
cased impellers and in which the water is not
set in full revolution at the sides thereotf

‘there is a static pressure on the sides of the

impeller equal to the head or resistance ex-
cept at the inlet-way. This being deducted

so leaves an unbalanced force equal to the area

of the inlet-way multiplied into the whole
head or resistance.

extent compensated in the case of a vertical
pump by the weight of rotary parts, but not
fully, and provision must be made for com-
pensating such thrust, which varies with the

‘pressure in the pump, and it is to this end I

employ the devices now to be described.
The pump-casing 1 is of the usual construe-
tion, preferably of a volute form and pro-

vided with side plates 2 and 3, an inlet-noz-

zle 4, and tangential discharge-way 8.

The impeller 6isin Fig. I broken and drawn
in slightly different positions at the sides tor
purposes of explanation, as will hereinatter

‘appear.

7 18 the pump -spindle, a,nd S aund 9 are the
top and bottom bearings therefor.

The impeller 6 '(shown half in section in

the plan view, Fig. II) is provided with the
usual main passages 10, connecting with the
inlet-nozzle 4, the discharge-way 5, and the
volute chamber 11 in the usual manner.
Another set or series of passages 12 com-
municate outwardly with the volute dis-
charge-chamber 11 and the discharge-way 5

and inwardly with the chamber 15 beneath
‘the impelle1 as indicated by arrows at the

left in Fig. 1.
The chambel 15 is formed by an annular

ledge 16, rising from the bottom side plate 3,

and is provided with perforations 17 at sev-
eral points to admit a predetermined amount

of water from the space 18 at the bottom of

the impeller 6. This ledge or annular rim 16
is vertical or pa,l allel to the pump-spindle 7
on the outside, beveled on the inside, as seen

at 19, and is embraced by the two ledges 20

and 21, projecting downward from the im-
peller 6. In Fig. I those ledges 20 and 21 are
shown in contact with the ledge 6, closing the
chamber 15 at the top, while on the left the
impeller is shown slightly raised, permitting
escape of water from the chamber 15 to the
passages 12 1n the impeller 6, as indicated by
arrows,

Water drawn from the chamber 15, be-
neath the impeller 6, by the passages 12 is
subjected to the same degree of centrifugal
force as water drawn from the inlet-way A1 by
the passages 10 and is discharged in the same
manner into the volute cha,mber 11.

The operation of the pump is as follows,

Such thrust is to some | the impeller 6 being in the position shown at
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the right in Fig. I: On starting the whole in-
terior of the casing 1, including the ehambers
18 at the top and bottom of the impeller 6,

also the chamber 15, is filled and subjected |
to a pressure in proportion to the speed and
centrifugal force of the water contained in

the 1mpeller 6., As, however, the upward

- pressure in the chamber 15 is not compen-

sated, because of the opposite inlet-way 4,
there is an unbalanced upward thrust on.the

impeller 6 equal to the area of the inlet-way
4 multiplied by the water-pressure, and act-

ing in the same direction is the negative force
of the suction-head. This causes the impeller
6 to rise, opening a passage from the cham-

ber 15 to the passage 12 in the impeller, as

shown at 19 in Ifig. I, so that water is thus
drawn by centrifugal force from the chamber
15 and discharged, as before explained. As
soon as the impeller 6 rises to such an extent
that the area of the annular passage at 19 is
equal to the sum of the area of the inlet-ways

17 pressure in the chamber 15 falls and the
impeller 6 is in equilibrium at any speed or
any working head, in so far as water-pres-

~sure; but there is the weight of the impeller,
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the shaft 7, and conneeted parts to be sus-

tained. The 1mpe11er does not therefore rise,
as shown on the left in Fig.

sage at 19 equals in area tha,t of the passages
17, but just far enough to reduce the pressure

in the chamber 15 to a point of equilibrium,

rising or falling a minute distance as the
. In this
manner it will be seen that the impeller has,
by its separate passages 10 and 12, a dual

~centrifugal action—one directed to the regu-

lar duty of pumping and a like centrifugal
action in discharging from the chamber 15—

and that in operating it assumes automatic-

ally a position dependent on the head or pres-
sure operated against.

‘While the deserlptmn here is made 130 con-

form to the drawings and to a pump having

1ts 1mpeller in a horizontal plane, it will be
understood that the axis of rotation may be
vertical or horizontal, as the circumstances

of use may demand.

Having thus explained the nature and ob-

jects of my invention and a manner of apply-

ing the same, what I claim as new, and desire
to secure by Letters Patent, is—

- 1. In a centrifugal pump, an 1mpe11er pro-
vided with main passages, and auxiliary pas-
sages located in the spaces between and
formed by the side walls of said main pas-

sages, an inlet-way communicating with and

I, until the pas- |

to the dlecha,r'ﬂe ehambel

666,023

supplymg water to said main ‘passages, and
a balancing-chamber of approximately the
same area as the inlet-way, opposite said in-

let-way on the other side of the impeller, in

communication with a belencmg source of

pressure, said chamber communicating with

and supplying water to said euxiliary pas-
sages 1n the 1mpeller substantlelly as speci-

| -ﬁed

2. In a centrifugal pump, a main casing
having an inlet-way, a rotary impeller in said

casing having main and auxiliary passages,

open -at the periphery but non-communicat-
ing, and a balancing-chamber opposite the
inlet-way on the other side of the impeller,
supplied from the main source of pressure
outside the suction area, said chamber com-
municating with and supplying water to said
auxiliary passages, substantially as epeelﬁed

8. In a centrifugal pump, a main casing

having an inlet-way, a rotary impeller thVIIlU‘

independent maln and auxiliary passages, a
balancing-chamberopposite said inlet-way on
the other side of the impeller, in communica-
tion with said auxiliary passages, and supply-
passages to said balancing-chamber from the

peripheral discharge-way of the main casing,

substantially as speemed

4. In a centrifugal pamp, a main. -.casing,
an impeller ar ranwed as shown, a circular
ledge rising from the bottom of the casing and

forming a chamber beneath or at one side of
‘the impeller, perforations to admit water from
the pump-casing to this chamber, ledges pro-

jecting from the im peller embreemo* the ledge
on the casing, and passages from between
these ledges on the impeller leading outward

eubstentially as
specified.

5. In a eentmfugel pump, & main eaemg,

an impeller therein, a chamber at the bottom

or side of the impeller formed by a circular
ledge on the main casing, the latter having
orifices to admit water to the chamber formed
thereby and beveled at the top to meet a cor-

‘responding beveled ledge on the impeller,
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which beveled surfaces when separated form

an escape-passage from the chamber, commu-

‘nicating with discharge-passages in the im-
peller, substantially as specified.

In testimony whereof I have Slcrned my

"name to this specification in the presence of

two subscribing witnesses.
HOMER PERRY.
Wltnesses
ALFRED A. ENQUIST
EL.MER WICKES.
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