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UNITED STATES PATENT OFFICE.

ALBERT E. GUY, OF TRENTON, NEW JERSEY, ASSIGNOR TO DE LAVAL STEAM TURBINE -
COMPANY, OF NEW YORX, N.'Y., A CORPOEATION OF NEW JERSEY. -~ '

‘CENTRIFUGAL PUMP.

962,023, . ' Specification of Letters Patent, - - Paténtéd-Juhe 21, 1910.
Application filed July 20, 1908. Serial No. 444,345,

To all whom it may concern:

Be it known that I, Asrrr E. Guy, a

 citizen of the United States of America, and

.. tain new and useful Improvements in Cen-
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. the intermediate sections of the pump may"
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a resident of Trenton, county.of Mercer,
and State of New Jersey, have invented cer-

trifugal Pumps, of which the following is
a specification.

My invention relates to improvements in-

centrifugal pumps, and particularly to mul-
tiple impeller pumps, and comprises an im-
proved -sectional construction, whereby all

be of the same design, the interior of the
pump being nevertheless accessible by the
removal of the upper half of the pump cas-

ing; and my invention also comprises an
improved construction of passages whereby

-the efficiency of the pump is increased.

The objects of my invention are, to im-
prove the efficiency of centrifugal pumps,

particularly pumps of-the~series type, to-

facilitate the constriction of such pumps in
sections, and -tb make the interior of the
pump readily -accessible.

I will ‘now proceed to describe my inven-

tion with reference t6 the accompanyin

drawings, showing one embodiment thereof,

and will then point out the novel features
in claims. ‘

In said drawings: Figure 1 shows a front
elevation of the admission end of the pump
and Fig. 2 a similar elevation of the dis-
charge end; Fig. 8 shows a longitudinal
vertical axial section of the pump; Fig. 4
a transverse section on the line 4--4 of Fig.

3; Fig. 5 shows a transverse section of the
pump on the dine 5—5,0f Fig. 3; Fig:. 6|

- 'shows a plar view of the pump with a por-
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45

‘tion of the upper part of the pump casing
broken away, and the impellers of the pump-

sectioned. . : , _ .
In the- drawings, 1 designates -a. front

head of the pump casing, containing the ad-

mission duct 2, and 3 designates the rear

‘head of the pump casing, containing the dis-

- charge duct 4. :

. 50

5, 5 designate intermediate sections, con-
nected to each other and .to the front and
rear hedads as hereinafter described. :

"6 designates the rotary impeller shaft,

.érranged to be driven in any suitable m#ﬁ- .

ner, and. 7, 7 designate impellers mounted
thereon. - . o S
As shown particularly in Fig. 3, each in- 55
termediate section 5 has a bell-mouth 8,
adapted to receive the ‘spigot end. 9 of a
similar -section 5, or of the front head 1;
and the rear head 38 has a similar bell mouth
adapted to receive the spigot end. 9 of the 60
last intermediate section 5. The interme- :
diate sections are all-of precisely, similar
construction, and. there may be more or-less
of them, according to the conditions under
which the pump is to operate..~ - - 65
Both the heads and the intermediate sec- - -
tions of the pump casing are formed in two
parts, bolted together; the parting line bé-
ing in the horizontal plane passing through
the axis of the pump. The upper members' 70
or parts of the several pump sections are all .
secured together by bolts 10; and the lower
sections are .also secured together jn the -
same manner. The construction is such, it .
will be seen, that by removing the bolts 11 75
which secure. the upper and lower members =~ -
of the several sections together, the entire
upper portion of the pump casing may be
lifted off as one piece. This makes it very
easy to obtain access to the interior of the 80

| pump. . : R _
-" The several sections of the pump casing

are held together not so much-by the bolts .
10 as by interlocking shoulders 12 and 13
formed on the coacting bell and spigot ends 85
of the several sections. In the joints thus
formed-suitable packing material 14 may be
inserted. o S :
The several impellers 7 are or may be of -
the same construction, and are provided with 90

 the usual vanes 15. - Each impeller dis-

charges into an outwardly extending passage -
16, “the cross-sectional area of which (in -
transverse planes) .increases rapidly, beyond
the periphery of the impeller, owing to ra- 95
dial divergence. This passage 16 in all the
intermediate sections, is recurved and leads .
to the intake of the next impeller.. The pas-

_sage 16 in the rear head leads to the dis-

charge duct 4.: - These passages 16 may be 100
termed pressure passages, since in them the
kinetic energy of. the vgater as it Jeaves the
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impeller is transformed in .part into po-
tential energy; by which term “potential
energy ¥ T mean that energy which has been

converted from energy .of motion into ca-.
pacity for reconversion' into energy of mo-.

tion by reason of the generation of

the passage 16, this velocity rapidly dimin-

ishes, with transformation of kinetic energy |
into .pressure, until. where the- streams,

change direction the velocity is low and the
pressure high. .~ .- '

Heretofore it has been customary in mul-
tiple centrifugal pumps, to-veceive the dis-
charge. from each impeller in. a so-called

“diffuser passage” provided with vanes. I.

have found that these vanes are detrimental.
Each particle of water after leaving the im-
peller is-caused to move in a curved path. If
the curvature of blades in the discharge pas-

sage exactly corvesponds. to this curved path"
of the water, the biades are.functionless; if-

such blades have any other shape or curva-
ture they necessarily cause shock, impeding
the flow of “water and -decreasing the effi-
ciency .of the pump. Therefore, in this

pump the portion of each passage 16 adja-.

cent each impeller; is unobstructed either by

bladés or vanes or.by anything else which:

may impede.the natural flow of the water,
and isof such progressively increasing cross

seciional area that the velocity of the water’
will decrease according to natural law and !
without shock. At the bends in these pas- |
sages, near the outside -of the casing, the

velocity .of water is very low, relatively, as
above stated, and therefore the friction of
the water against the walls of the passages
is velatively small. Just beyond the middle
of the-return bend, the passage increases in
width, measured axially of the pump, the

enlargement thus formed constituting a

space in which the liquid becomes relatively

quiescent. Beyond this joint the passage de-
creases in -cross-sectional area rapidly, the

‘potential energy (pressure) of the water be-

ing thereby reconverted into velocity or ki+’
As rotation of the water in

.these portions of said passages is unde-
sirable, vanes 17 are provided which prevent:
‘such rotation. These vanes, however, ‘cause
practically no shock to, or retardation of,,
the water, since when the water reaches them
its velocity is low and its inertia conse-
quently small; and for the same reason these .

netic energy.

vanes cause no appreciable churning or dis-
turbance of the streams. .It.-will be: noted

‘that the inwardly extended portions of the

passages 16, in which the vanes 17 are, de-
«rease in width both in axial planes and in

The water as it leaves the im-
pellers is of course moving with great ve-
locity; but owing to the much greater, and
rapidly increasing, cross-sectional area of’

‘operation. -

transverse planes, so that the progressive de-

- crease. in cross-sectional area toward the 65 -
center is very rapid and therefore-the in- .

crease of velocity of the stream correspond-
ingly rapid. As a result of this construc-
tion, each impeller adds to the moving stream’
of water :an ‘increment of energy substan- 70
tially equal to. that added by cach of the™

other impellers and. substantially the same

as that which would be added if the pump

‘contained but. one impeller; and the con- -

struction. of the impellers and -of .the pas- 75
sages in the casing through which the stream -
flows is such that there is minimum los§
from shock, fluid friction, etc.” Obviously

_the pump may be adapted for ‘operation”

against practically any desired head by pro-. 80
viding 1t with g suitable number of im-

rpellers and corresponding intermediate ¢as-
-m%-sectmns. R IR

etween the hub of each impeller and the
adjacent walls of the casing, bearing rings 85
18 and 19 are provided. -Between each sec- " -

.tion of the casing and the impeller shaft a

bushing 20 is' provided, each of ‘the inter- -
mediate bushings fitting into a .shallow ve-”
cess in the hubs of two adjacent impellers;’ 90
thereby preventing leakage backward around:
the shaft.” The end bushings 20 have shoul-

ders 91; the said shoulder of the bushing, " -

20 at the admission end of the pumpbéing”

engaged by a shoulder- 22 of “d collar:23+95
“serew-contected to a reduced portion of ‘the

first impeéller. - The shoulder 21 of the bush-:
ing 20 at the discharge end of the pump is

engaged by the shoulder 22 of another .col-+ .
lar 28 screw-connected to & collar 24itself 100
screw connected to the impeller shaft: By -
this means the impellers are leld -in-place
upon the shaft against longitudinal motiofi.”
The impellers are keyed to the shaft against

rotative motion with respect theréto, in the 105

ordinary manner. The usual packing boxes -
25 and glands 26 are provided at the‘ends-" -
of the pump.. The pump casingis provided -

‘with suitable priming openings 27 which

when the pump is in operation are closed 110
by suitable screw plugs. ST
TFrom the foregoing ﬁescriptlon.the opera~i

tion of the pump Wwill be obvious and there. ..~
fore I will not particularly :describe such .
. . “i, " - <0 - N . 115
In the impellers, near their hubs, are open- """
ings 28, serving to admit- fluid ‘to the reéir .
side of said impellers so-as to balance them. .
"'What. I claim isi— - S

1. A centrifugal pump casin .;v'e‘:dmpri‘s.ing 120

“frent and rear head sections and one:or:more:
intermediate sécfions having bell-and-spigot | -

connections - with 'each’ other, ‘the several:

' spigots projecting a substantial distance into

the corresponding bell-mouths of the ad- 125
jacent sections, and interlocking therewith .
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against longitudinal separation, the several
sections being thereby connected into one
unitary structure without the necessity of
other longitudinal fastenings, each such sec-
tion formed of a plurality of members sep-

arable transversely, means for securing the |

several members of each section together,
and fastening means arranged approxi-
mately radially with respect to the casing
for securing together corresponding mem-
bers of different sectioms, whereby corre-
sponding members of the entire pump casing
may be removed as an integral structure.

2. A centrifugal pump casing comprising
front and rear head sections and one or more
intermediate sections having bell-and-spigot
connections with "each other, the several
spigots projecting a substantial distance into
the corresponding bell-mouths of the ad-
jacent sections, such spigots and bell-mouths
comprising shoulders interlocking therewith

_ against longitudinal separation, the several
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sections being thereby connected into” one
unitary structure without the necessity of
other longitudinal fastehings, each such sec-
tion formed of a plurality of members sep-
arable transversely, means for securing the
several members of each section together,
and fastening means arranged approx-
imately radially with respect to the casing
for securing together corresponding mem-
bers of different sections, whereby ‘corre-
sponding members of the entire pump casing
may be removed as an integral structure.

3. A centrifugal pump casing comprising
front and rear head sections and one or more

intermediate sections having beli-and-spigot -

connections with each other, the several
spigots projecting a substantial distance into

‘the corresponding bell:-mouths. of the ad-

jacent sections, and interlocking therewith
against longitudinal separation, the several
sections being thereby connected into one
unitary structure without the necessity of
other longitudinal fastenings, each such sec-
tion formed of a plurality of members sep-
arable transversely, means for securing the
several members of each section fogether,
fastening means arranged approximately
radially with respect to the casing for secur-
ing together corresponding members.of dif-
ferent sections, whereby corresponding mem-
bers of the entire pump casing may be re-

moved as an integral structure, and packing.

material in the joints formed by said engag-
ing spigots and bell-mouths.

4. A centrifugal pump casing comprising
a plurality of adjacent sections having joints
with one another, each such section formed
of a plurality of members separable trans-
versely, means for securing the several mem-

bers of each section together, and fastening

means arranged approximately radially with

¥

respect to the casing for securing together
corresponding members of different sections;,
whereby - corresponding ‘members of such
pump-casing-sections may be removed as an
integral structure. : .

5. A centrifugal pump comprising in com-

‘bination a. pump casing and a rotary im-

peller therein, €aid pump casing having a
chamber in which the impeller may rotate
and having a return-bend pressure passage
leading therefrom to an outlet, the portion
of said chamber between the periphery of
the impellér and the return-bend being a
substantially straight space of length, radi-
ally, greater than the width of the discharge
opening of the impeller, and of materially
greater width than the width of said dis-
charge opening of the impeller, such straight
space increasing progressively in area from
the impeller outward and being unobstruct-
ed, such passage‘increasing in width, meas-
ured axially of the pump, from about the
middle of the return bend to near the end
of the return-bend, and thence decreasing in
cross - sectional area*® progressively toward
the outlet to which it leads, whereby the ve-
locity of the liquid is permitted to decrease

reatly after leaving the impeller and be-
fore the return bend 1s reached, and remains
low while passing through the return bend
and .then gradually increases, the enlarge-
ment in said passage, beyond the middle of
the return-bend, constituting a space in
which the liquid becomes relatively quies-
cent before .its velocity bégins to increase,
whereby swirling and eddy currents are
avoided. . - .

€. A multiple centrifugal pump compris-

‘ing. in. combination a pump casing and a

plurality of rotary impellers, said pump cas-

‘ing comprising a plurality of impeller cham-

bers, one for each such impellers, and com-
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prising also one or more return-bend pres-

gure passages leading from one of said cham-
bers to the intake of the next impeller, the

portion of said-chamber between the periph-

ery of the impeller and the return-bend be-
ing a substantially straight space of length,
radially; greater than the width of the dis-

110

charge opening of the corresponding impel-

ler, and of materially greater width than
the width of that discharge opening of the
impeller, such straight space increasing pro-
gressively. in area from the impeller out-
ward ‘and being unobstructed, such passage
incréasing in width, measured axially of the
pump;‘from about the middle of the return
bend“to-near the end of the return-bend,
and thence decreasing in cross-sectional area
progressively toward the outlet to which it
leads, whereby .the velocity of the liquid is
permitted to decrease greatly after leaving
the impeller and before the return bend is

115
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reached, and remains low while passing | In testimony whereof I have signed this
through the return-bend and then gradually specification in the presence of two sub- 10
increases, the enlargement in said passage, scribing witnesses.- - -
"beyond the middle of the return-bend, con- '

stituting a space in which the liquid becomes o - ALBERT E. GUY-
relatively quiescent before its velocity begins ‘Witnesses: , '

to increase, whereby swirling and eddy cur- Erwoop RopENBAUGH,

rents are avoided. 2 Anxa Mayer.




