No. 705,347. - ' | Patented ]uly 22, 1902.'
| | E. G. HARRIS. |

CENTRIFUGAL PUMP.

| | (Application filed Aug. 17, 1900.) .
(Ne Model.) | | 2 Sheets—Sheet |

iiii
ttttt
iiiiiii

4
P

2 |

‘&*

: y

| iﬂl’#" # /
.fr.fff!Jffffff::fffffff:fi/

NN

A

L
foffffffffffffffffffffffffffffffffffffffll

b

N
| 0, N " :\11111\&1“-"\‘“ ‘%
' BEARR TR |
Qe K7 NS vzl A &
[ B *?\m N ; .
o S : A A
N YIS : A
5, W gy /
L - /1‘
. CROTIE ) |l |
N

” o INVENTOR
| S\ |

o Eornno G Harris
: vJ%faii)z;ubaAA§ﬂ3¢?1AEév

ATTORNEY'S

X%
i

.

WITNESSES:

Chart Q. 266
ol Conapns Comric.

THE NORR!IS PETER: CO., FHD"i:E.‘r-LiTHD.f WASHINGTON, D. C.




‘No. 705,347. © Ppatented July 22, 1902.
| - E. 6. HARRIS. -

CENTRIFUGAL PUMP.

(Application filed Aug. 17, 1900.)
(No Model.) - > . 2 Sheets—Sheet 2,

) % 7 ’
2 _ﬂ!ﬂﬂlil /AE | E//flfllllll/ ,

r

| Q
R B |V _ '. |

INVENTOR

ATTORNEY,S

CWITNESSES: £ 8.

3\




5

10

20

390

35

40

45

- Unrtep States Patent OFFICE.

ELMO G. HARRIS, OF ROLLA; MISSOURL

CENTRIFUGAL PUMP.
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To all whom Lt may concern:

Be it known that I, ELMo G. HARRIS, a citi-
zen of the United States of America, residing
in Rolla, in
Missouri, have invented Improvements in
Centrifugal Pumps,of which the following isa
specification. . |

The objects of my invention are to reduce
friction in centrifugal pumps, and particu-
larly friction between the water
of the pump, to prevent accumulation of wa-
ter upon the rear or inactive side of the pro-
pelling-wheel, to obtain increased delivery in

_proportion to size of pumpand speed of revo-

lution as compared with present practice, to

regulate the delivery without throttling of

the discharge and without varying the speed
of the pump, to prevent accumulation of air
in the water-passages of the pu mp, to prevent
leakage between the {ixed casing and the re-
volving propelling-wheel of the pump, and
generally toimprove the design, construction ;
and operation of centrifugal pumps. |

I will now proceed to describe an apparatus
embodying my invention and will then point
out the novel features in claims. o

In the drawings which aceompany and f orm.
a part of this specification, Figure 1 is a side

elevation, partly in section, on the line 1 1,
pump.

Kig. 2, of one form of my improved
Fig. 2isa vertical section on the line22, Fig. 1:
¥ig. 3 is an enlarged sectional view of a de-

tail. . Fig. 4 i3 a vertical section of a modifi-

cation. Fig. 51is a sectional plan on the line
b v, I'ig. 4. Fig. 6 is an enlarged plan view
of one of the vanes. Fig. 7.is a correspond-
Ing side elevation, and Fig. 8 is a sectional
view showing a modified form of vane.

In the construction shown in Figs.1and 2, -

a 18 a fixed ineclosing casing with the inlet; at z

and theannular discharge-pipe at s, as is com- |

mon in such pumps.  Within the casing ¢ is

the revolving propelling-wheel ¢, mounted on |

a shatt C, which passes out through a stuff-
ing-box e in the casing and is mounted in
sultable bearings f. The wheel ¢ is a closed

Between the two walls of the wheel ¢ and rig-
1dly attached thereto are the propelling-vanes
w, beginning at the periphery of the inlet z*

the county of Phelps, State of

and the parts

]

| and exlteﬁding to the outlet p. These vanes

may be of the shape shown in Fig. 1, but are
preferably curved forwardlyorconcave tothe

| forward direction, as indicated atw'in Fig. 8.

As centrifugal . pumps are ordinarily con-

structed no provision is made for preventing
the accumulation of waterbetween the casing

of the pump and the rear or inactive side of

the propelling-wheel or for ejecting from such
Space water which may enter it. As a result
water enterssuch space, and when the propel-

[ ling-wheelisrevolved the friction of this water

agalnst the wheel and the casing increases
materially and unnecessarily the resistance to
revolution of the wheel, thereby reducing the
efficiency of the pump. Such wasteful fric-
tion I avoid in the following way: As shown
In Fig. 2 and likewise in Fig. 4, (to which ref-
erence will be made hereinafter,) the annular
discharge-outlet » of the wheel is much con-
tracted in cross-sectionalarea. Water emerg-
ing from this-annular discharge-outlet enters
anoutwardly-flaring receiving-throatm,lead-
Ing to the discharge-passages. The contrac-
tion of the discharge-outlet p is such that the

| water emerges therefrom at'a very high veloc-

ity as compared with the velocity with which

6o
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water leaves the propelling-wheels of pumps

as ordinarily constructed and with a, velocity-
head not less and usually greater than the
head atthe discharge-outlet,against which the
pump works, and, entering the flaring portion

30

of the receiving-throatm, produces suctionin

the casing of the wheel, if the velocity of the

water is such that the velocity-head is greater
than the head at the discharge-outlet, against

which the pump works,such suction being due
o the velocity of the water and the flaring na-

ture of the throat. Such suction draws from

~the space b between the casing and the rear

or inactive side of the propelling-wheel any
water which may be therein, so emptying said
space of water and preventing water from en-
tering it while the pump is in operation. If

entrance of air into this space be prevented

_ after the water has been withdrawn there-
shell except at its inlet 22 opposite the in- |

let z and the contracted annular outlet P.

from, a partial vacuum will be produced, so
that not only is there no water-friction on the
rear side of the propelling-wheel to resist its
rotation, but even the air in said space is rare-

| fied a,nd;offers little frictional resistance.
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~ Inorder toadmitairinto the space b, 1 pro-

vide an air-cock f. In the operation of the
pump in order to draw off water within the

space b said air-cock may be opened, thereby

permitting the water to flow out through the
space between the peripheryof the wheel and

 the casing under the influence of the suction

10

- throat.

20

“andno ‘‘threshing” of the water by the vanes.

produced asabove described. Afterthe water

has escaped from the space b and the cock fis

again closed some of the imprisoned air may

escape through the throat m; but a state of
partial exhaustion will soon be reached that
“canbecarried nofurther underthe conditions.

Then the water will pass from the revolving
outlet pintothe fixed receiving-throatm with-
out break or leakage of water outwardly or of

air inwardly, though considerable space be

left, hetween the outlet and the receiving-

(usually somewhat rarefied) and there will be
no ‘“slip” of the wheel relatively to the water

The water will pass out nearly radially (the
shortest path) relatively to the wheel in which

it isinclosed. Hencethe frictional resistance.

will bée reduced to a minimum. At the same

. time the presence of suction at the discharge

10

from wheel, instead of back pressure from the

lift, will cause the water to flow out with high
velocity, thereby giving a great. discharge
from a small wheel. . o

" The air-cock £ is a convenient and effective

~ means for regulating the discharge of the
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pump without throttling the discharge and

without varying the speed, for if the air-cock
be open air will be drawn into the pump
through said cock, thereby reducing the sue-
tion. The air thus taken in will be forced
out with the water, the delivery of the water
by the pump being reduced more or less, ac-
cording as much or little air is permitted to
be drawn into the pump.

In the modification shown in Figs. 4 and 5
I have illustrated a construetion in which the
wheel ¢ is fixed to a vertical axis and the
inlet is a ecentral vertical tube Q. The annu-
lar discharge or outlet p’ of the wheel instead
of being radially outward is downward and
parallel to the axis, the water passage through
the wheel being curved, as shown by Kig. 4.
In the fixed casing is provided an annular
receiving-throat m' opposite to the discharge
and flaring outwardlyinto the discharge-pipe
R for the purpose already explained. One

advantage of this construction as compared:

with that shown in Tigs. 1 and 2 is that the
weight of wheel ¢ will be partly or entirely
supported by the reaction of the water escap-
ing through »" and also by the deflection of
the column of water rising up through the
inlet Q. Another advantage is that there
will be less difficulty in keeping the two noz-
zles ' and m' opposite each other. In other
respects this construction will operate inthe
manner already described. |

In the constructions shown it is intended
that the action of the pump shall be depend-

Thus the wheel will revolve in air
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ent chiefly on centrifugal force. With that

view I make the volume of the interior of the

| wheel ¢ as large as convenient to reduce ve-

locity and to allow the passing water time to
set the revolution of the wheel; but 1 provide a

| contracted outlet proportioned to give the re-
means .
‘some air gets into the water entering a wheel
‘thus proportioned displacement of such alr

quired discharge. Now if by any

75

by the heavier water will cause it to collect

about the axis of revolution of the wheel, 80

‘as to interfere with the proper action of
‘the pump unless provision be made to carry

it out. To take thisairout, I provide a tube
n of nearly constant cross-section, open at

‘both ends, passing from within the inner
limit of the vane w to the discharge p'. A

little attention to the laws of centrifugal

force will show thatin such a tube there will

be no tendency to force the air back to the
center of revolution, but rather a tendency
to suck or draw in an outward direction more
water or air all along the length of the tube.

Hence the air will pass out through the tube.
"~ In these centrifugal pumps (illustrated in

80. |
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two modifications by Figs. 1 and 2 and Figs.

4 and 5) I prefer to place a metallic ring g in
the joint at entrance between the fixed cas-

95

ingand the revolving wheel toreduce liability
to leakage into the space b through that joint.

| This ring is cut through or split at one place '

and is elastic. - When unstrained, it will rest '

loosely in the groove; butif in operation wa-
ter tends to escape outward it will

ing the opposite face of the joint, thus secur-
ing a close joint. In the modification Figs.
1 and 2 it may be necessary to put light
springs ¢', Fig. 3, behind the ring to hold 1t
against the opposite face; but in the modifi-
cation Fig. 4 the weight of the spring will
suffice. It may be observed that suction on
both sides of this ring may be equal, or nearly
so. Hence there will never be a great differ-
ence of pressure tending to cause leakage.

I have shown the contracted passages p and
m and p' and m' as being made of properly-
shaped rings attached to the wheel or casing,
as the case requires.
sirable in order that these pieces may be
made of special metals, given special polish,
and changed with changing conditions.

I claim as my invention—

1. Inapump, thecombination witharotary
propelling-wheel having a central inlet and a
contracted annular discharge-outlet, of a cas-
ing therefor, said casing inclosing a chamber
between itself and the said propelling-wheel,
which chamber is normally closed againstthe
admission of fluid thereto, but into which
chamber a passage leads from the said propel-
ling-wheel contracted discharge-outlet,where-
by, when the pump is operating, the pressure
in said chamber may be maintained, at or be-
low atmospheric pressure. |

2. Inapump,the combination with arotary

This construction is de-

100

press the
spring out till it rests firmly against the wall
of its groove, while its edge remains touch-
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propelling-wheel having a central inlet and g,
contracted annular discharge-outlet, of a cas-
Ing therefor, said casing Inclosing a chamber
between itself and the said propelling-wheel,

5 which chamber is normally closed against the
- admission of fluid thereto,and said easin g hav-
Ing an outwardly-flaring receiving-throat op-
posite the discharge-outlet; the said pump

having meanstherein for producinga rarefied |

to condition of the fluid within said inclosed
chamber.
3. Inapump, the combination with a rotary |
propelling-wheel having a central inlet, and
an annular discharge-outlet so contracted that |

I3 the velocity-head at the point of delivery will
- be not less than the head at the discharge-

outletagainst which the pump works, of acas- |

Ing therefor, said casing inclosing a chamber

between itself and the sald propelling-wheel,

20 which chamber is normally closed against the

~ admission of fluid thereto, but into which

chamber a passage leads from the said propel-

ling-wheel contracted discharge-outlet,where-

by, when the pump is operating, the pressure

25 in said chamber may be maintained, at or be-
low atmospheric pressure. '

4. In a pump, the combination with a ro-
tary propelling-wheel having a central inlet,
and an annular discharge-outlet so contracted

30 that the velocity-head at the point of deliv-

ery will be greater than the head at the dis- |

charge-outlet against which the pump works,

of a casing therefor, said casing inclosing a

chamber between itself and the said propel-

35 ling-wheel, which chamber is normally closed |

‘against the admission of fluid thereto, but

into which chamber a passage leads from the

sald propelling-wheel contracted discharge-

outlet, whereby, when the pump is operat-

40 ing, the pressure in said chamber may be

- maintained, by eduction, below atmospheric
pressure. | I

5. In a pump, the combination with a ro-

tary propelling-wheel having a central inlet

45 and a contracted annular discharge-outlet,

of a casing therefor, said casing inclosing a

chamber between itself and the said propel-

ling-wheel, which chamber is normally closed

against the admission of fluid thereto, and

50 sald casing having an outwardly-flaring re-'|

ceiving-throat opposite the said discharge-

outlet; and a valved inlet to said chamber.

I

6. In a pump, the combination with a ro-

tary propelling-wheel having a central inlet,

a contracted discharge-outlet, vanes, and a

passage of undiminished cross-sectional area

from its inner te its outer end, leading from

the inner limits of the vanes to the line of
discharge, of a casing for said wheel.

7. In a pump, the combination with a ro-

tary propelling-wheel having a central inlet,
a contracted discharge-outlet, and vanes, and
provided with a passage leading from the in-
ner limit of the vanes to the line of discharge,
having substantially the same eross-sectional
area throughout, of a casing for said wheel.

8. In a pump, the combination with a ro-
tary propelling-wheel having a, central inlet,
a contracted annular discharge-outlet, and
vanes, and provided with a passage leading
from within the inner limits of the vanes to
the Iine of discharge, having stibstantially
the same cross-sectional area throughout, of
a casing for said wheel having an outwardly-
flaring receiving - throat opposite the dis-
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charge-outlet of the wheel, the contraction of _.

sald outlet being so proportioned that the ve-
locity-head at the point of delivery will be

| not less than the head at the discharge-out-

let against which the pump works.
9. In a pump, the combination with a ro-
tary propelling-wheel having a central inlet

and a contracted discharge-outlet, of a cas-

ing therefor, and a tube, as shown, leading
from the interior of the wheel to the line of
discharge,. __ |

- 10. Apump,comprising an inclosing casing

and a rotary propelling-wheel therein, said

wheel having a central inlet, vanes and a con-

tracted annular outlet formed of two d_eta.ch-'.

-

able rings set on the wheel, and the casing

having an outwardly-flaring annular throat,

substantially as deseribed. =
In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

ELMO G. HARRIS.

- Witnesses:
~ W. D. JoxEgs,
CYRUS H. JONES.
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