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Lo all whom it may concern:

Beitknown that [, ELMO G.HARRIS,a citizen
of the United States of America,and a ‘resident
of Rolla, in the county of Phelps and State of
"\/Ilssoum have invented certain new and use-
ful Improvements in Centrifugal Pumps, of
which the following is a speciﬁeatlon refer-
ence being had to the accompanying draw-
ings, forming a part thereof.

My 1nvent10n relates to lmprovements in
centrifugal pumps; and it consists in the

novel means employed for removing water.
from the space on the rear or mactwe side of

the propelling-wheel and for preventing ac-
cumulation of water therein during the opera-
tion of the pump, in the novel means for com-
pounding the pump, in the novel means em-
ployed for preventing backflow of water
through the joint between the propelling-
wheel and the casing, and in many other fea-
tures, as hereinafter ] pomted outin the claims.

The objects of my invention are to reduce
friction in centrifugal pumps, and particu-
larly frietion between the water and the parts
of the pump, to prevent in an improved man-
ner accumulation of water on the rear or in-
active side of the propelling-wheel, to obtain

the advantages of compounding in a single |

structure and without material increase in
size, cost, or space occupied, to avold the use
of packed joints or packing-rings in the ;]omt
between the propelling-wheel and the casing
and generally to improve the efficiency of
centrifugal pumps and to obta,m increased
economy therefrom.,

I will now proceed to describe certain forms
of centrifugal pumps embodying my inven-
tion and will then point out the novel fea-
tures thereof in claims. | |

In the accompanying drawings, Figure 1 is
a central vertical section of one form of cen-
trifugal pump embodying my invention. Fig,

218 a detall view of the propelling- wheel

looking from the bottom upward. Fig. 31is a
detail view illustrating the arrangement of
the guide-biades in the discharge - throat.
Fig. 1is a view similar to Fig. 1 of a com-
pouﬁd pump similar in other respects to the
pump shown in Fig. 1, and Fig. 5 is a detail
view illustrating the arrangement of the
guide-blades of the compound pump.

[

|

| lower section of the casing.

Referrmfr ﬁrst to the form of pump shown
in Fig. 1, the sald pump has a casing inclos-
ing the rev oluble propelling-wheel 1 which
casing is formed in two seetions 2 and 3, of
whlch 2 contains the inlet-passage 4 and the:

‘annular discharge-chamber 5, adapted to be
connected tothe dISGh&I‘O‘e-—pl pe 6.

Theother
section 3 of the casing contains the pr incipal
portion of the propelling-wheel and has a
stufh
the drwmﬂ'—shaft 3 of the_ propellmﬂ'-wheel

- The propelling-wheel has blades or vanes

9, which extend from the center or axis of
revolutionof the wheel to the discharge-open-
ings thereof.

1t is preferable that such shall be the case, as

the water can be given a steady rotary mo-

tion with fewer blades than when the latter
do not extend to the center. The outer tips
of the blades are at right angles to the plane

6o

ng-box bearing 7, through which passes

It is not-essential that the
blades extend to the center of the wheel; but

of revolution, as shown in Flg 3. 'This also

Is preferable, but not essential. The inner
edges of the blades incline forwardly, so as
to part the approaching water without caus-
ing eddies, as indicated by shading at 10 10,
Figs. 1 and 2.

Tn the pumps shown in Figs. 1 and 4 the
joint at 11 11 between the propelling-wheel
and the lower section of the casing is a loose
joint and no attemptis made to render it wa-
ter-tight by the use of packing-rings or the
like; but instead the blades 9 of the wheel
project below the said joint, and small sup-
plementary blades 12 are provided on the un-
der side of the wheel, where they will act on
water in the space between the wheel and the
The centrifugal
effect on-the water is the same whether it is
passing through the joint 11 11 or through

the main channels of the wheel between the~

blades 9, and therefore backflow of water
through the joint 11 111is prevented. 'The
water- frletlon in the joint 11 11 is IHGOHSId
erable.

An important featme of this 1nvent101:1 18

the means employed for keeping the chamber

13 upon the rear or inactive side of the wheel
free from water during the operation of the
pump. Forthispurposelintroduceinto said

chamber air derived from the water passing
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‘the chamber 13 at a point near the loweredge
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through the pump. The water pumped often | reducing friction loss. In dredge-pumps,
contains considerable air, existing therein | however, these guide-vanes should be omit-
as entangled bubbles, and if such is not the | ted and ‘the throat 20, in which they are lo-
case air may be introduced into the water | cated, should be shortened.

through a valved pipe 14, connected with the A centrlfuwal pump cannof begm to dlS-'
suction-passage 4 of the pump. Air in the ! charge under a head which it is capable of
water tends to accumulate at the top of the maintaining after the discharge is starfed.

70

discharge-passage 6, where there is a pipe 15, | Therefore to aid in starting the pump I con-

forming substantially an air-dome and which | nect to the discharge side of the pump at a
may be of any desired size. This -pipe or } point between the pump and the check-valve
dome 15is connected, through a valve 16, with | in the discharge - pipe (if any such check-
| valve be employed) a waste-valve 21, which
of the wheel, where said chamber is in com- | may be opened partly or completely When the

the wheel and also through a gage-glass 17

munication with the discharge-chamber 5 of | pump is first stiarted, thereby temporarily re-

the water at the point where it passes from | closed gradually until the pump is working

- the wheel into the discharge-chamber 5. At | against the full head.

20

this point the velocity is high, and therefore In the operation of this pump water isdrawn
the pressure in chamber 13 is less than the | up through the supply-passage 4 by reason of
pressure in the chamber 5 and discharge-pas- | the water a,bove being forced outthrough cen-
sage. 6. This is in accordance with well- | trifugal force generated by the revolution ot
known laws of hydraulics. The air in the | the propelling - wheel, air being drawn in

ducing the head a,ga,inst which the pump
with the chamber 13 at a higher point. works, and as the speed of the wheel and the
- The pressure in the chamber 13 is that of | flow of water increase the valve 21 may be

75

80

QO

dome 15, the pressure in which is that of the | through the pipe 14 and mixed with the en-

water in discharge-pipe 6, is capable, there- | tering water if the water does not already con-
fore, of displacing water in the chamber 13, | tain sufficient air or other gas. The water so

~ and will do so when the valve 16 is opened. | rising has motion imparted to it by the blades
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The gage-glass 17 is employed to indicate | of the revolving propelling-wheel and passes
what water,if any, is within the chamber 13. | out through the passage of the wheel into the

95

A pressure-gage 18 may be provided to show | throat 20 and discharge-chamber 5,and sointo -

what pressure exists in chamber13. Its use | the discharge passage or pipe 6. As the wa-
is not' necessary; but the information it gives | ter emerges from the wheel it encounters the
is desirable. deflecting-blades19andisdeflected downward

In another application for Letters Patent, | thereby,itsrotative motion beingstopped and
filed August 17, 1900, Serial No. 27,167, I | its absolute velocity checked, and therefore
have described a centrifugal pump wherein | its pressure increased. 'The air carried by
water within the chamber on the rear or in- | the water rises to the top of the discharge-
active side of the wheel is displaced by air | passage,entering thedomel5and thence pass-
admitted from the outside through a suitable { ing through the valve 16 into thechamber 13,

100
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air-cock by reason of the fact that the ve- | displacing any water therein and causing it -

locity head of the water on leaving the wheel | to flow into the discharge-chamber of the
is greater than the head at the discharge-out- | wheel. KExcess of air, if any, in passage 6
let of the pump, against which the pump | passes out with the discharge-water.

works, so that suction is produced tending The valve 16 may be kept open only at.such
to draw water {rom the said chamber on the | times as water appears in the gage-glass. A#f
rear side of the wheel. In the pump above | other times the valve 16 may be kept closed,
described, however, it 18 not essential that | if desired. A small portion of the water ris-
the Veloclty head shall be greater than such [ ing through the admission-passage 4 will pass
head against which the pump works, since | out through the joint 11 11, circulation being
water in the chamber 13 is expelled therefrom -maintained and backflow of water prevented
not by suction, but by air under pressure de- | by reason of the projection of the blades 9 be-

I1IO

1.15

rived from the water flowing through the | low the joint 11 in the admission-passage and

pump. | ‘also by reason of the action of the auxiliary
The dome 15 may be located at any con- | blades12. The use of a packed joint between

The amount of air required is very small, and | such joint is Lhereby avoided.

I20

venient point at which air tends to collect. | the wheel and casing or of packing-rings inl' .

if the water carries naturally any consider- In Fig. 4 1 have illustrated a pump similar -

able quantity of air or other gas no air-pipe
14 18 necessary.

in all respects to that shown in Fig. 1, except
that the wheel is provided with nwo sets of

vanes 19, which encounter the water as it
leaves the wheel. These vanes deflect the wa-
ter downward, thus stopping its revolution
and checking its absolute velocity as soon as
it escapes from the propelling-vanes, thereby

not revolve with the wheel. The pump is
therefore compound. The outer rim of the

|
I preferably employ gmde or deflecting JI blades operating successively upon the water,

ries blades 22 in addltlon to the usual blades

between which are deflecting-blades which do

125
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wheel projects below the joint 1111 and car-
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“added pressure by the blades 19'.

717,096

9’, corresponding in all 1'espects to the blades | the ontlet-passage in which air or other Tas

9 of Fig. 1. DBetween the blades 9 and 22
are stationary blades 23, pleferably curved
like the blades 19 of F1
blades 22 are blades 19, corresponding in all
respects to blades 19 of Flﬂ" 1. Inthe opera-
tion of this pump the watel atter leaving the
blades 9’ is deflected downward and has its
rotative velocity checked by the blades 23.
Next it encounters the revolving vanes 22,
and again 1t hasrotary motion imparted to it,
the vanes 22 at the same time forcing it down
with increased velocity, because of the angle
and curve, and, finally, the rotative ve-
locity thus imparted to the water is again
checked, and it is deflected downward with
In this
way the pump is enabled to operate efficiently
agalnst a much greater head than would be
possible otherwise.
sets of deflecting-vanes and revolving pro-
pelling-blades as desired, and by increasing
the number of such sets the pump may be

compounded to any extent desired with little ;

increase in cost or space OCCleed
What I elaim 18—

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

tary propelling-wheel and a casing having in- |

let and outlet passages and inclosing a cham-
ber between itself and said wheel, of a pas-
sage connecting sald chamber with a portion
of the outlet-passage in which air or other

‘gas carried by the water may collect.

2. In a pump, the combination with a ro-
tary propelling-wheel and a casing having in-
let and outlet passages and inclosing a cham-
ber between itself and said wheel, of an air-
dome communicating with the outlet-passage
at a point where air or other gas carried by
the water tends to collect, and means con-
necting said air-dome and chamber.

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

tary propelling-wheel and a casing having in-

let and outlet passages and 1n(31081ng a ch“l,m-
ber between itself and said wheel, of a pas-

sage connecting said chamber with a portion

of the outlet-passage in which air or other gas
carried by the water may cellect, and means
for introdueing air into the enteung&* water.

4. In a pump, the combination with a ro-
tary propelling-wheel and a casing having in-
let and outlet passages and inclosing a cham-
ber between itself and said wheel, of a pas-
sage connecting sald chamber with a portion
of the outlet-passage in which air or other
gas carried by the water may collect, and an
air-pipe connected with the inlet-passage.

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

tary propelling-wheel and a casing having in-

let and outlet passages and meloqmﬂ* ) cham-
ber between itseif and said Wheel which
chamber communicates, past the edﬂ'e of said
wheel, with the space into which fluid emerg-

ing from the wheel is discharged, of a passaafre |

1, and below the

tary propelling-wheel having a
‘and annular discharge - outlet, and having

There may be as many

carried by the water may collect.

- 6. In a pump, the combination with a ro-
fary propelling-wheel and a casing having in-
let and outlet passages and mclosmﬂ' a eham-
ber between itself and said wheel, ot a pas-
sage connecting said chamber _with a portion
of the outlet-passage in which air or other gas
carried by the water may collect, and a gage-
glass indicating the height of liquid in said

| ehamber

7. In a pump, the combination with a To-
a central inlet

blades for imparting motion to the fluid, of a
casing having inlet and outlet passages, an

70.
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auxiliary passage connecting said inlet and

outlet passages being provided between the
wheel and casing, the bladesof the wheel pro-
jectingintotheinlet-passage, therebytending
tocause fluid topass from the inlet to the out-
let, both through the wheel and through the
passage between the wheel and the casing.

3. In"a pump, the combination with a ro-
tary propelling-wheel having a central inlet

and {)utlet passages, and auxiliary blades car-
ried by said wheel and located in the space
between the wheel and the casing,the passages
between said auxiliary blades communicat-

Q0

and annular discharge - outleb and having
blades for imparting momou to the fluid, of a
casing having, on one side of said wheel, 1nlet'

95

ing only with the inlet and outlet passages of -

the casing. |
9. In a pump, the combination with a ro-

tary propelling-wheel having a central inlet

100

and annular discharge - outleb and having

blades for imparting motion to the fluid, of a

casing having, on one side of said wheel, 1111613 |

and outlet passages, the blades of the wheel
projecting into the inlet-passage, and. auxil-

105

iary bladescarried by the wheel and locatedin

the space between the wheel and the casing.

10. In a pump, the combination with a cas-
ing having inlet and outlet passages, of a ro-
teuy pr Opellmﬂ' -wheel within said casing,hav-

ing intake propelling-blades arranged Lo re-

ceilve the fluid from the mlet-p&ssaﬂe, and

having also an annular rim substantially lon-

gitudinal with respect to the axis of rotation,
a,lld carrying other propelling-blades pro;]ect-

ITO

115

ing from it, and cmﬂeetmﬂ*-mnes interposed

between such successive series of propelling-
blades.

11. In a pump, the combination with a cas-

I2C

ing having inlet and outlet passages, of aro-

t&ry propellmw -wheel within said casing ar-
ranged to deliver the fluid in substantlallv
the dlrectlon of the axisof rotation, and hav-
ing intake propelling-blades and a rim pro-
Jjecting in substantially the direction of the
axisof rotation and carrying other propelling-
blades, and deflecting-vanes interposed be-
tween such successive series of propelling-

65 conneetmﬂ‘ said chamber with a portion of | blades.

12¢
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12. Ina pump,_the combination with a cas- | vanes interposed between such successive se-
ing having a central inlet-passage and an an- | ries of propelling-blades, and located upon o
nular discharge-passage, of a rotary propel- | the outside of the inlet-passage.

\

ling-wheel within said casing, having intake |
5 propelling - blades arranged to receive the |. " ELMO G. HARRIS
- fluid from the inlet-passage, and having also Witnesses: |
a rim surrounding the inlet-passage and car- | WM. McCAWwW,

rying other propelling-blades, and deflecting- | ~J. A. SPELMAN.
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