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Lo all whom it may concern:

UNITED STATES PATENT OFFICE.

ALBERT E. GUY, OF TRENTON, NEW JERSEY, ASSIGNOR TO DE LAVAL STEAM TURBINE

COMPANY, OF NEW YORK, N. Y. A CORPORATION OF NEW JERSEY.

‘CENTRIFUGAL PUMP.

Be it known that I, Auseer E. Guy, a
citizen of the United States of America, and
a resident .of Trenton, county of *Mercer,
State of New Jerséy, have invented certain

~new and useful Improvements in Centrifu-
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gal Pumps, of which the following isa speci-
fication. :

My invention relates to improvements in.

centrifugal pumps and particularly to im-
provements in the wearing rings of such
pumps; and niy invention coluprises wearing
rings on the external wall of the inlet portion
of the impellér and complementary wearing
rings in the corresponding portion of the
pump casing, said rings havine intermesh-
g tlanges coacting to reduce leakage.

My invention also comprises a novel con-

struetion: of stationary wearing rings, where-
by the same serve as nozzles to conduct the
liquid to the impeller, with 2 mirimum of
fluid resistance, fiuid friction, ete. - -

. ‘Other features of my invention are bere-

inafter diseribed and pointed out in the ap-
pended claims. :

The object of wy inventien is to improve
cenfrifugal pumps, and particularly to in-
erease the efficicncy of such pumps.

1 will now proceed 4o describe my inven-
tion with reference o the accompanying
drawing, in which I have shown a frag-
mentary axial section of a centrifugal pump
embodying my invention. :

In the said drawing, 1 designates the
pump casing, 2 the shaft of the pump, and 3,
3 impellers mounted on said shaft. The
number of these inipellers iz immuaierial to
the present invention, and the pump may be
constructed in one or in as many slages as

may be desired; the particnlar pump illns--

trated being a two-stage pump.  The pump

~may be understood fo have the usual admis-

sion duet, of which 4'in the drawing indi-
cates the inner portion. ,

5 designates the usual discharge duct.

The impellers 3 are of substantially the
usual constraction.  The pump casing com-
prises passages 6 into which the two im-

ellers discharge, the first of these passages
6 leading to a return hend passage 7 i
in turn leads to the irlet of the second im-
peller; while the second passage 6 leads to
the discharge duct 5. The particular strue-
ture shown embodies features set forth-in
my application Sr. No. 444,345, filed July 20,

iy

Specification of Letters Patent.

Patented Ocet. 11, 1910,

_ Application filed Aptil 10, 1909, Serial No. 489,187,

11908, 'in that the chambers 6 into which the

- impellers discharge, are of materially greater
- cross sectional area than the discharge area
of ‘their impellers, respectively, such ‘pas-

- sages increasing progressively n area from.

the impeller outward, and being unobstruct-
ed; the purpose of this construction being
- that- the kinetie energy of the liquid.dis-
| charged from the impeller shall be converted
' into potential energy with as little churning
" of the liquid as possible,-the velocity of the
liquid being low by the time such, liquid -has
. reached the point where the passage ehdnges
direction: [u the reiurn passage 7 I pro-
vide the usnal stationary vanes 8.
Numerals 9 designate stationary wearing
rings seated in suitable grooves 10 in the
- casing and located just in advar ce of the im-
- peller entrances; and numerals 11 designate
similar stationary wearing rings located at
the backs of the impellers and likewise
seated in grooves in the punp casing.
Numerals 12 designate rotary wearing
rings mounted upon the external walls of the
inlet portions of the impellers, on the en-

trance sides thereof, and numerals 13 desig- -

| nate similar, rotary wearing rings mounted
on the rear sides of the impellers. THe-rings
9 and 12 have intermeshing flanges 14 and 15
respectively. forming tortuons passages
which. restrict and reduce to a minimum
leakage of liquid. The stationary wearing
rings 9 have substantially the same internal
diameter as that of the entrances of the im-
pellers. and are located just in advance of
these impellers, and hLence serve as nozzles
to lead the liqnid to the impellers.  These
wearing rings 9 also have rounded edges 16
serving to reduce frieticn of the water mov-
ing to the impeliers, to a minimum.

I am aware that heretofore wearing rings
have been provided upon the exterual walls
of the inlet portions of impellers, such rings
coneting with other rings surrounding such
impelier rings and the =aid inlet porticns of
the impellers.  Sueh constrnetion has im-
portant disadvantages as compared with the

steneture herein illustrated and deseribed,.

certain of these dizadvautages heing-that the
itet portion of the impelier is necessarily
somewhat long and in its rotation prodnces
churning of the water, sho-k, skin-friction,
ote.. to a far greater extent than in the con-
struetion shown and described lwroin; and a

further objection to the prior comstructin
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referred to, as compared with the consiruc-

“tion herein illustrated amd described, is that-
in such prior construction the wearlng r'ugs

must fit very closely in order to prevent ex-
cessive leakage. whereas in the constriction
herein illustrated and deseribed, owing to
the labyrinthine nature of the passige be-

- tween the two wearing rings the clearanee
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between the rings way ba greater without
Jeakage exceeding the pérmissible mintmumn,

‘and for this reasen the wpoeller has greater

freedom and there 3z Toss wear betaveen: the

rings. Tam also sware that it has been pro- |

posed heretofore to provide wearing i
in the sides of the chamber in which the im-

peller rotates, and to provide corresponding
wearing rings on the adjacent roraiing faces !
‘of the mpeller; the disadvantages o
prior constrnction, as compared  with the

§ eribed,
being that the wearing rings fre larger, for
corresponding - Jdimensions ~of, pumps, and
L isially from the main portion of the m-

ud de

construction herein ilustrate

hence require more metal, and wearing sur-

faces are of greater avea and the relative &
velocity . between - the wearing . rings 384

greater, these conditions all eausing greater

friction and greater expense.  Furthermore, !
such prior constructions as veferred to, pre- |
elude the use of the stafionary wearing vings .

as meanz for leading the liquid to the in
pellers, and hence forting e

strueture borein | illostrated and deseribed.

It is quite desirable that as liltle rotation be
impareed to the water as possible, prior to:

~the wuter encountering the. impeller vanes,

40

55

60

65

shoudd be very short; and (he srrangement

A T

which vanes are designated by numercals 170
“in the accompanying drawing, hence the |
portion of the hmpeller through which the

water passes before reaching such  vaue

of wearing rigs herein illustrated and de-

seribed permits the introductory portion of ;

the impeller to be very short. .

A further advantage of the structure ilius:
trated and described herein, as compared
¢ith that in whicl wearivg rings are pro-

vided in the sides of ths chamber, coueting i
with the side of the impeller or with wear- |
ing rings provided on tue side of the im-
peller, 1s, that the impeller rings being
smaller, for corresponding dimeusions of

pump, ir: the strncture herein illustrated and
described, the spaces for leakage ave smmller
and benze the leakage is less.

The impeller vings 10 and 13 ave of simi-
Jar forn and dimensions to the rings 9 and
12 respeetively, and, with respect to the
preveution of leakage perform substantially
ihe same funclions, en the vear sides of the
impellers, as are performed on the front
sides of the impellevs. by the rings 9 and 12.

In unother application, filed June 10, 1909, |
Sr. No. 501,201, I have claimed certain fea-.

sueh [

ason the Yiguid ;
1s not led as easily to the nnpellers and with:;
as little frietion, churning, ete, as in the ©

tures.of the construction of the pump herein
PHusteated aind deseribed, which features are
not hercin specifically describea or claimed,
and relate to certain siceves on the impeller
shafi. and associnted parts. S {1
What T claini 50— : o
1.\ eentrifugal pump  comprising  in
eowmbination a casing. 4 rotary impeller
thercin having an inlet portion extending
axinlly from vhe main. portion of the m- 75
sellers o vemevable and renewable labyrin-
thine wearing ving mmmted upon the ex-
ternal wall of the said inlet portion of the
mnpclier, and arother removable and renew-

iR e e s = Srare i e &

ihe easing aud loeated in proxumity to the
end of the =id inlet portion of the fmpeller -
7 i proximity {o the side of the wearing
o earvied 2o said inlet portion: o
90 A eentrifugal pnmp  comprising in gs
combinaiion w casing, a rotary impeller- -
itervin having an inlet portion extending

potler. a remaevable and renewable labyrin-

Fternal wadl of the said inlet portion of the
impeiler, and nnother reimovable and renew-
abie labvrinibine wearing ring earried by
the casing and Joeated in proximity to-the .
aul of the saig inlet portion of the npelier g5
and in proximity to the side of the wear-
ine ying crried on said inlet portion, said -
werring rings provided with intermeshing

| flanges forming a tortnous passage between

3.\ centrifugal pump comprising in

¢ combination “a . casing, a rotary impeller .
trerein, having an inlet portion exte wding
axtally from the main portion of the im-

peller, a wearing ving mounted upon the ex- 105

fernal. wall of said inlet portien of the im-

peller, and another wearing ring carried by

the casing amd lecated in proximity to the

end of said extended iulet portion of the

wearing ring on such extended inlet portion,
#utd eusing comprising, in advance of the
wearing ring, ai admission space, the bore
of waid wearing ring of the casing of less

forming substantially a continuation of the
entrance of the impeller, sald wearing rin
therefore serving as a nozzle to lead liquig
;10 the impelier. : . ‘
4.\ centrifugal pump comprising in 129
combination a casing, a rotary impeller
therein, and an anti-lenknge ving carried by
{ the casing and located in proximity to the
finlet portion of the impeller, said easing
¢ comprising an aduission space in advance 125
of said rine. the bore of said ring of less
dismeter than sail admission space and
forming substantislly a continuation of the
enirance of the impeller, and serving as a
; nozzle to direet liguid therein. 130

abile Jabvrinthine wearing rving carried by 86

shine woearine ving woutied upon the ex- K
& o 3 1)

the rings torednee leakage. . 160

impeller, and in proxiwmity to the side of the 110

diwmeice than said admission space and 115

-
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'5.°A centrifugal pump comprising - in
combination -a_ecasing, a rotary impeller
therein, having an inlet portion extending
axially from the main portion of the im-
peller, and an anti-leakage ring carried by
the casing and located in proximity to the
end of said inlet portion of. the mnpeller,
said casing comprising an admission space
1 advance of said ring, the bore of said

10 Ting of less diameter than said admission

15 liquid graduaily

space and forming substantially a continua-

tion of the entrance of the impeller; and

serving as. a nozzle te direct liquid therein,

said bore being of tapering form to-lead the
to the impeller, '

6. A centrifugal pump comprising in

.

8

combination a casing, a rotary” impeller
therein having on its rear side an axially

extending {fange, a removable and renewable:
labyrinthing wearing ring monnted upon the

peripheral wall of said flange, and anocther
removable and renewable labyrinthine wear-
ing ring carried by the casing and locsted
in proxmity o the side of said impeller
wearing ring and coacting therewith.

In testimony whereof 1 have signed this
specification in the presence of two subserils-

g witnesses,
ALBERT E. GUY.
‘Witnesses: : . '
- H. M. Marers,
Fraxx I Rarruax,



