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WORTHING

NEW JERSEY, ASSIGNOR TO HENRY R.
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SPECIFICATION forming part of Letters Patent No. 782,271, dated February 14, 1905.

Applieation filed April 30, 1904, Serial No. 205,679,

To o/l whom T nueeyy coneern.

Be1t known that I, FrEpeRrICK RAY,a citizen '

of the United St‘ltf‘q residing at Iast Orange,

county of Essex, and State ot\IuVJelhex have

invented certain new and useful Improv ements
in (‘entritfueal, ’i["‘urbin& or Like Pumps, fully
described and 1
specit
formi ng a part of the same.

This invention relates to that class of cen-
trifugal, turbine, or similar pumps in which
inclosed impellers are used, the eqpecml ob-
jects of the invention being to provide
ple and etlicient construction in which fr ltthIl
18 lessened by air-chambers on opposite sides
ot the impeller,and to provide improved means
for balancing the impeller and preventing
leakage at the hub.

The invention is applicable to pumps hav-
ing etther a single impeller or series of 1m-
pellers—that is. “either single stage or multi-
stage pumps: but certain features of the ir
vention have been devised 1n connection with
the application of the broad invention to mu
tistage pumps, which features form specific
parts of the invention.

For a full understanding ot the invention
a detalled description of a construction em-
bodying the same 1n its preferred form as ap-
plied to a multistage pump having two 1m-
pellers will now be given in connection with

the accompanyling drawings, forming a part

the features forming
e specttically pointed

ot this specification, and
the invention will then
out in the claims.

In the drawings, Figure 1 1s a central sec-
tion of the pump, tfllmn lonmtudmalh of the

axis.  Fre. 218 a cross-section on the broken
line 2 of Fi 1o, 1. Fie. 31s an enlarged detail

section of a portion of one of the impellers.
Referring to said d
casinge lmvmﬂ the su

'—lﬂ

ction B and delivery C,

and D' D* are the two impellers carried by tllL
shaft Kand separated by the usual diaphragms
10, forming, with the end casines 11, the im-
peller-chambersand ¢
the first to the second

he delivery-passage from
imypeller. The hubs of

‘epresented in the following
ication and the accompanying drawings,

| s1ve chambers 15 from one sic

rawings, A 1sthe pump-

|
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" the two impellers D' D* abut against and are

separated by the packing-ring 12 on shaft If.
The 1mpellers are shown as of a common 1in-
closed type, havine the side walls 13 and vanes
14 extending between the side

opposite sides of the impellers are chambers
15, 1in which run vanes 16, carried on the out-
side of the impeller-walls 13.  These chani-
bers 15 extend from the outer edge of the
impeller mward to a packing-ringe construc-
tion, presently to be deseribed
bers are closed to the water-space of the 1m-
peller by the side walls 13 and form air-
chambers on the oppositesidesof the impeller.
The delivery of the

ward from the impeller through the usual
sion-rine 17 and then sidewise and dow:
tln()uuh the passage 18 to the suction of the
second mmpeller D7, and 1in this passage 18 are

diffu-

preferably arranged fixed vanes 19, extending

downward to the suction of the %ecoud lmpel-
ler. The air is preferably supplied to all the
alr-chambers 15 on opposite sides of .the two
impellers by passing the air through from one
sicle of the pump to the other,
aclmitted to the outside arr-chamber 15 at the
delivery end of the pump from an air-com-
pressor or other suitable means through pipe
1, the alr passinge from tl
one side of each impeller

to the other through

holes 2 1n the impeller-vanes 14 and through |

the difl[)hlﬂ“‘lllq and one ot the fixed vanes 19
by hole
side chamber 15 on the impeller D' being pro-

vided, preferably controlled by an adjustable

atr-cock, as shown. Thus the air admitted
through pipe 1 will pass through the succes-

e of the pump
the escape-pipe
however, that a

to the other and out through
4. It will be unde Htood
separate supply-pipe may be used for each of
the tmpellers or each chamber, 1f desired; but
the construction shown 1s 511111)1 and efficient
and 18 preferably used.

Referring now to the balancing anc
preventing construction, each of Cthe
1s preferably provided at the hub with an

lealiage-

walls, and on

g aml the cham-

first impeller D" passes out-

nward

the air being

e chamber 15 from

e 3, an outlet-opening 4 from the out-

impellers
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outlet from the casing.

=

opening 20, through which the suction fluid
passes to a balancing-chamber 21 on the rear
of the impeller, so as to balance the suction-
pressure. The impellers are provided also
with flanges 5 outside the openings 20 and
outside the suction - -opening, which flanges
form running-joints with shoulders or ﬂanges
6 on the casings and diaphragms outside the

suction-openings and balancing-chambers.
Between the air-chambers 15 and the ‘run-

ning-joints & 6 are arranged intermeshing
packing-rings, which are formed by project-
ing rings 7 on the side walls 13 of the impel-
lers alternating with rings 8 on a packing-ring
93. secured within depressions in the casings
and diaphragms outside the running-joints 5 6.
For the purpose of supplying these packing-
rings with oil or water, distilled water pret-
erably being used so as to avoid the wear
which would result from grit, suitable open-
ings are provided for admitting liquid, and,
as in the case of the air-passages above de-
scribed, these liquid-openings preferably form
a passage extending through the pump, so that
a single liquid-inlet supplies all the packing-
rings. As shown, there is a single liquid-

passage 9 passing throua*h the outside C‘lSII‘JG‘_

to the outside packing-rings of impeller D',

then through the impeller to the packing-rings
on the opposite side' of this impeller, then
through the diaphragms and a fixed vane 19
to the inner pachmﬂ‘-rmos on impeller D?
then through the impeller to the outer paeL-
ing-rings on this impeller, and then to the
It will be under-
stood, however, that as in the case of the
air this lubricating and sealing liquid may be

Supplied to the packinﬁ rings by separate |

pipes or by a single pipe for “each 1mpeller
1f preferred.

The complete invention, as above cdlescribed,
provides a very simple and eff icient construe-
tion of pump with the impellers running in
air and with the impellers efficiently balanced
and leakage of air prevented. The outside
vanes 16 in the air-chambers 15, as will be
readily understood, result in a centrifugal ac-
tion within these chambers, which secures a
small body of liquid within the chambers at
the outer ends of the vanes, which efficiently
seals the chambers against the escape of air
at the outer edees of the impellers, this liquid
being outside the air- p1ipe, SO as to permit air
to enter through these pipes. These outside
vanes also reduce the pressure toward the
center to such an extent as to materially re-
duce the tendency of the air to escape toward
the center past the joints 5 6, and such escape
1s fully prevented by the sealed packing-rings
7 8 between the air-chambers and the run-
ning-joints. The outside vanes 15 have been

shown as extending from the impeller edge to |
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the packing-rings; but this length may be

varied, and 1n some constructions 1t may be
found that only narrow vanes at the edge ot
the impellers are required. 'The construction
shown, however, ispreferable. Theair-cham-
bers are of especial importance 1n connection
with the vanes on the outside of the impeller,
as they avoid the friction ot water on the

sides of the impeller and casing; but the out-
side vanes, with the balancing-chambers and

packing-rings, may be used with the outside
ranes, running in liquid instead of air.
While the invention has been shown as ap-
plied to a two-stage pump, it will be under-
stood that the broader features of the inven-
tion are applicable also to single-impeller
pumps and that the same construction may be
used for any number of successive impellers.
While the openings 20 and balancing-cham-

bers 21 are preferably used for balancing the

pump, it will be understood that this fea-

ture is not essential to the invention, consid-

ered broadly, but that other means for bal-
ancing the pump may be used. This balanc-
ing-chamber feature, however, is preferably
used in combination with the running-joints
and leakage-preventing construction and in
combination with other features, as defined by
the claims, forms a part of ‘the invention in-
dependently of the air-chamber feature.

What I claim 1s—

1. Inacentrifugal, turbine or similar pump,
the combination with an inclosed impeller, of
air-chambers on the opposite sides of the 1m-
peller, and vanes in said chambers carried by
the impeller.

9. Inacentrifugal, turbine or similar pump,
the combination with an inclosed impeller, of
air-chambers on the opposite sides of the 1m-
peller, vanes in said chambers carried by the
impellel ,and a series of packing-rings on the
casing and impeller closing the inner side of
salcl chambers.

3. Inacentrlﬁwal turbine or similar pump,
the combination with an inclosed impeller, of
air-chambers on the opposite sides of the 1m-
peller, vanes in said chambers carried by the
impeller, a suction-balancing chamber on the
back of the impeller communicating with the
impeller-suction, a running-joint outside said
balancing-chamber, and packing-rings on the
casing and 1mpeller closing the inner side of
sald air-chambers.

4. Inacentrifugal, turbmeorsﬂmllarpump,
the combination with an inclosed impeller, of
air-chambers on the opposite sides of the 1m-
peller, vanes in said chambers carried by the
impeller, a suction-balancing chamber on the
back of the impeller communicating with the
impeller-suction, and a running-joint outside
said balancing-chamber. |

5. Inacentrifugal, turbine or similar pump,
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the combination with an inclosed impeller, of
alr-chambers on the opposite sides of the im-
peller, vanes in said chambers carried
mmpeller, and passages through the impeller
connecting the air-chambers.

). Inacentrifugal, turbine or similar pump,

the combination with an inclosed impeller, of

e 1m-
v the

alr-chambers on the opposite sides of ¢
peller, vanes 1n said chambers carried |
irm)elle
necting L"he alr-chambers, pacl{inw rines on
the casing and impell

by the

passages through the impeller con-

er clocsmu the 1nner %1do ;

of said -h:lﬂlbi}-lb, and llquld-passageb through
the impeller connecting the packing-rings on

oppostite sides of the impeller.
7. Inacentrifugal, turbine or similar pump,
the combination with an inelosed impeller, of

alr-chambers on the opposite sides of the 1im-

peller, vanes in said chambers carried by the
impeller, a suction-balancing chamber on t
back ot the impeller communicating with the
impeller-suction, a running-joint outside sald
balancing-chamber,
ing and impeller between the air-chambers
and joint, and liquid-passages through the
impeller connecting the packing-rings on op-
posite sides of the impeller.

8. Inacentrifugal, turbine orsimilar pump,
the combination with a rotary impeller, of
a balancing-chamber on the back of the im-
peller communicating wit!
tion, a running-joint outside said balancing-
chamber, a series of packing-rings on the cas-
ing and Impeller outside said running-joint,
a chamber on the back of the impeller outside
said packing-rings, and vanes carrvied by the
mmpeller runninge in sald chamber.

9. Inacentrifugal, turbine or similar pumy,
the combination w 1tl a rotary impeller, of
2 balancing-chamber on the back of the im-
poll r conunummtmg with the impeller-suc-

ch rlnlbel , a series of packing-rings on the cas-
ing and impeller on each side of the impeller,
sers on opposite sides of the 1m-
1de said packing- -rings, and vanes

peller outs

carried by the impelier runnine in said vane-

chambers. |
10. In a multistage centritugal, turbine or

_qimilgu pump, the combination with a plurality
of inclosed 1mpellers, of air-chambers on the

opposite sides of the impellers, and vanes in
satcdd chambers carried by the impellers.
[1. In a multistage centrifugal, turbine or

simitlar pump, the combination with a plarality
of mnclosed mmpellers, of air-chambers on the
impellers, vanes in said |
impellers, and pas- -

opposite sides of the
chambers carried by the
sages through the impellersconnecting the air-
chambers of the ditfferent impellers.

2. Ina multistage centrifugal, turbine or

stnilar pump, the combination with a plurality

e

packing-rings on thecas-

h the 1mpeller-suce-

chambers carried by th

- of the 1mpe

of inclosed 1mpellers, of air-chambers on the
opposite sides of the impellers, vanes in said
chambers carried
Ing-rings on the casing and impeltlers closing

" the inner side of said chambers.

3. In a multistage centrifugal, turbine or
similar pump, the combination with a plurality
of inclosec mmpellers, of air-chambers on the
opposite sides of the impellers,
chambers carried by the impellers, packing-
rings on the casing and mpellers closing the
inner side of said chambers, and liquid-pas-
sages connecting the packing-rines of the dif-
terent mmpellers.

14. In a multistage centrifugal, turbine or
stinilar pump, the combination with a plurality
of inclosed 1mpellers, of atr-chambers on the
opposite sides ot the impellers, vanes in said
he 1mpellers, packing-
rings on the casing and impellers closing the
inner side of said chambers, passages through
the 11111).&.,11(,.1% connecting th air-chambers of
the different impellers, and lLiquid-passages
connecting the packing-rings of the ditferent
impellers.

The combination with a plurality of In-
closed impellers, of air-chambers on the op-
posite sides of the impellers, vanes in said

chambers carried by the impellers, balancing:-
chambers on the backs of the impellers com-
municating with the mmpeller-suctions, and
packine-rings on the casing and impeller be-
tween the balancimg-chambers and air-cham-
bers.

16.

pellers, ot

The combination with a plurality of 1m-
alanceing-chambers on the backs
[lers communicating with the 1m-

| pellei—%uctiom running-joints outside said
balancing - chambers, vane-chambers on the

lmel».sotthelmpell ISOLIt‘%lLI sald 101111:5 PACIK-
Ine-rines on the impelters and casing between
sald chambers and joints, and vanes in said
vane-chambers carried by the impellers.

17. The combination with a plurality of im-
pellers, of balancing-chambers on the backs
of the impellers communicating with the 1m-
peller -suetions, running-joints outside sard
balancing-chambers, vane-chambers on oppo-
site sides of the 1m p{*l' ers outside said joints,
packing-rings on the mmpellers and casing be-
tween said chambers and joints, vanes in “said
chambers carried by the impetlers, and liquid-

passages connecting the packing-rings of the

~hifferent impellers.

Bl e ——— == "

18, In a centrifueal, turbime or similar
pump, the combination with an inclosed 1m-
pelier, of air-chambers on the opposite sides
of the impeller, and passages through the 1m-
peller connecting said chambers.

19. In a mu]tlstaw centrifueal, turbine or

similar pump, the combination witha plurality

of mclosed 1mpellers, of alr-chanmbers on the

by the impellers, and pack- -
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10" impellers connecting the air-chambers of the

%

opposite sides of the impellers, and passages

through the 1mpellers connecting the air-
chambers of the different 1mpellers.

20. In a multistage centrifugal, turbine or
similar pump, the combination with a plurality
of 1nclosed impellers, of air-chanibers on the
opposite sides of the impellers, packing-rings
on the casing and impellers closing the inner
sicle of said chambers, passages through the

782,271

different impellers, and liquid-passages con-

‘necting the packing-rings of the different 1m-

pellers. |
Intestimony whereof I have hereuntoset my

hand in the presence of two subscribing wit-
Nnesses.
FREDERICIK RAY.
Witnesses:

C. J. SAWYER,
W. H. KENNEDY.
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