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To «ll whom & maly conceri:

Be it known that I, FREDERICK RaY, a citl-
sen of the United States, residing at Hast
Orange,county of Essex,and State of New Jer-

s sey, haveinvented certain new and useful 1m-
provements in Centrifugal or Similar Pumps,
fully described and represented in the follow-
ing specification and the accompanying draw-
ings, forming a part of the same.

" 1o This invention relates particularly to that
class of centrifugal or similar pumps in which !
the suction is on one side of the rotary im-

_ peller, the especial obiect of the invention be-
ing to provide efficient and convenlent means

" 15 for balancing the impeller and avoiding leak-

age.

“The invention consists in a balancing con-.

- struction at the hub> of the impeller with the
7 7 suction Auid admitted to the back of the 1m-
- 20 peller, in combination with exterior vanes on

the impeller,by which the pressure toward the |
| sage the impeller is fully balanced.

center is reduced and the leakage which would

otherwise oceur in connection with the bal-
ancing construction is avoided.

2z The invention will now be described in con-

nection with the accompanying drawings,

showing the invention applied in its preferred

" form to a common typeof centrifugal pump,
and the features forming the invention will
20 then be specifically pointed out in the clairns.
" In the drawings, Figure 1 is a central sec-
tion of the pump, taken longitudinally of the
axis. Fig. 2 is a central section through the
impeller transversely to the axis.

15 Referring to the drawings, A 1s the pump-
casing, B the impeller shown as having the
usual curved vanes C, and D is the suction-
passage at the hub of the impeller on one
side. On the opposite or rear side of the iIm-

40 peller the hub is provided with holes 10,

through which the suction fluid may pass to |

the rear side of the impeller, and the impeller
and casing are provided, respectively, with
rings 12 13, forming a running joint on the

45 rear of the impeller outside the openings |
10. At each side of the impeller B are cham- |

bers 14, preferably closed to the impeller-

chamber, in which chambers run vanes 15,
carried by the impeller B, which are shown

the ring 12 on one side of the impeller and to

| the suction-nozzle of the impeller on the op-

posite side. The length of these vanes may
be varied, however.
as carried by the shaft E and mounted in the
usual manner. The fluid passing through the
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' as extending from the end of the impeller to 5o

The impeller Bisshown
55

holes 10 to the rear of the impeller produces
a pressure on the rear surface of the impeller-

hub within the running joint formed by the

 rings 12 13, which pressure substantially
| counterbalances the pressure on the front side

of the impeller opposite the suction-passage
D. The pressure within the impeller outside

bo

the suction-passage is balanced by the equal .

inward pressure against the opposite side

walls of the impeller, so that with the balanc-

ing of the pressure opposite the suction-pas-

It 18
found in practice that the combination of the

| vanes 15 with the balancing construction at the
' hub secures a very efficient balance of the 1m-

peller for different running conditions with-
out special construction of the vanes 15° for
different running conditions, whileat the same
time the reduction of the pressure toward the
center by the vanes 15 avoids the leakage at the

| joint between the rings 12 13, which other-

wise would occur. |
The balancing-ring construction may be
used in connection with vanes 135 on only the
rear or balancing side of the impeller, and
such a construction is included in the mven-
tion, considered broadly; but the construc-
tion shown is preferred and is specifically
claimmed. It will be understood, also, that

| the invention is not limited to the particular

type of pump shown nor to the specific form
of the balancing devices, but that modifica-
tions may be made in the construction illus-
trated while retaining the invention defined
by the claims. It will be understood, also,
that the invention 18 applicable to multistage
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pumps—that 1s, pumps having a series of im-
pellers—as well as to single-stage pumps, each
impeller being balanced in the same manner.

W hat 1s claimed 15— |

1. In a centrifugal or similar pump, the
combination with the rotary impeller having
1ts suction at the hub on one side, of openings
at the impeller-hub for admitting fluid to the
back of the impeller, a running joint on the
back of the impeller outside sald openings, a
chamber on the back of the impeller outside
said joint, and vanes carried by the impeller
running in said chamber.

9. In a centrifugal or similar pump, the
combination with the rotary impeller having
its suction at the hub on oneside, of openingsat
the impeller-hub for admitting fluid to the
back of the impeller, 2 running joint on the
bacl of the impeller outside said openings, a

chamber on the back of the impeller outside
said joint, a chamber on the opposite side of
the impeller, and vanes carried by the im-
peller running in said chambers.

3. The combination with the inclosed 1m-
peller B, having suction-opening D at the hub
on one side, of rings 12, 13 on the back of the
impeller and the casing forming a running
joint, openings 10 through the back of the
impeller within said joint, chamber 14 on the
rear side of the impeller, and vanes 15 car-
ried by the impeller in said chamber..

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing

witnesses.
FREDERICK RAY.

Witnesses:

C. J. SAwWYER,
W. H. KENNEDY.
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