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"UNITED STATES

1,578,236

PATENT OFFICE.

HARRY E. LA BOUR, OF CHICAGO, ILLINOIS.
- CENTRIFUGAL PUMP.,

Application filed March 4, 1922. Serial No. 541,030,

To all whom it may concern:
- Be it known that I, Harry L. Le Bour;

" a citizen of the United ‘States, residing: at
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~Chicago, in the county of Cook and State
of Illinois, have invented a certain new and
useful Improvement in Centrifugal Pumps,
of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, forming
-a part of this specification. -

My invention relates to centrifugal pumps.
The pump which I shall describe in connee-
tion with the following specification as be-
ing the preferred embodiment of my inven-
tion has a novel characteristic in that it op-
erates both by injection and momentum to
discharge a greater quantity of liquid than
would appear to be possible when consider-
ing merely the capacity of the pocket and
the speed of rotation of the impeller.

My explanation of this feature is, that the ,

pump operates not only on the principle of
the well known centrifugal pump by throw-
ing fluid outwardly by centrifugal action,
but also that it operates on the injection
principle. It is well known that while a
_column of liquid is moving, it has a very
considerable inertia and sudden stoppage
or change of direction often causes a liquid
to evidence the inertia that it has to a very
considerable degree. In the present case I
provide an open pump runner having an
open spider with a ring upon its outer pe-

riphery, this ring having transverse blades

or 1mpellers which project radially and lat-
erally from the sides of the ring to form U-
shaped pockéts, both legs of the U being open
end the bottom of the U being closed by the
normal inner periphery of the pump casing.
The casing provides a channel or race-way
fitting quite closely about these pins or
blades. "At the point where the discharge is

. to occur, the bottom of the channel is Te-

45

moved to provide a discharge or outlet open-
ing which may be and preferably is substan-
tially tangential. At this point the bottom
of each U-shaped slug of water is permitted
to move radially and the arms of the U fol-
low it. Since the inner ends of the arms of

the U open into the liquid upon the interior

~ of the ring the movement of the U tends to

draw liquid in and elongate the arms of the
U so that more actual liquid than that which
fills the U-shaped pocket actually does pass

‘tion of rotation

out the discharge giving the pump a greater

displacement than would
emptying of the pocket.

Another: feature of my invention relates
to the means for making this pump self-

priming so that it may operate as a suction
pump to lift liquids a very considerable djs-
tance within suction limits. T provide a sep-
arating chamber upon the discharge side of
the rump for separating liquid from gas
and near the lower part of this separating

be caused by mere

chamber I provide a connection which de-

livers liquid to the pump through an aux-
iliary inlet, this inlet entering the pump
near the -outer portion of the impeller, and
preferably substantially radially of the im-
peller at. a point adjacent the outlet, but
posterior thereto with regard to the direc.

Upon the intake side of the pump I provide
a ‘trap for trapping a certain amount of

liquid sufficient to start the operation of the

pump as a suction pump, this amount of
liquid being only great enough to £ill the
pump chamber, the bottom of the separator
and the auxiliary intake, to maintain the
runner substantially full of liquid. A fur-
ther feature of novelty comprises the pro-
vision of a removable and self-cleaning
strainer of relatively large size in the suc-
tion pipe.

The 1mpeller is of a self-balancing type,
that is, having no
thrust so that no. additional bearing is re-
quired for this purpose..

In order to acquaint those skilled in the
art with- the manner of constructing and
using a pump according to my invention, T
shall now describe in connection with the ac-
companying drawings one ermbodiment of
the invention; \

Figure 1 is a vertical eross-sectional view
of a pump of the self-priming type embody-
Ing my invention; :

ig. 2 is a vertical cross-sectiona] view
taken at right angles to the section of Fig.
1 of the same; '

Fig. 8 is a front elevation;

Fig. 4 is a side elevation of a pump em-
bodying my invention omitting the self-
priming feature; and
" Fig. 5is a fragmentary view of a modi-
fied form of impeller.

or substantially no ‘end.
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As shown in Fig. 2 the pump casing com-
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‘than the outlet from

prises the front half 1 and the rear half 2,
these parts being bolted together by suitable
flanges thru which bolts are passed for
clamping the halves of the casing together.
The rear half 2 has a foot plate 3 for sup-
porting the pump. This foot plate is joined
to the rest of its casing portion by the in-

tegral webs 5 and 6, as shown in Fig. 1,-and 1mpeller.
it this point. In a

the stiffening web 7 on the back, this stif-
fening web merging into the stuffing box
8 thru which passes the shaft 9 for the im-
peller 10. The front half 1 comprises a
flaring inlet portion 11 which has a flanged
inlet opening 12, the flanges 13 of which are
adapted to be joined to the cooperating
flanges 14 of the trap member 15. This
trap member 15 extends upwardly and has
an inlet opening at 16 sufficiently above its
outlet opening 17 as to trap a bedy of liquid
suitable for priming the pump. The flanges
18 at the inlet opening of the trap member
15 are adapted to be connected by suitable
flanges 19 to the suction or inlet pipe 20.

It is to be noted that the inlet opening
through the flange 18 is made slightly larger
pipe 20. This is done
to provide room for the screen 47 which
comprises
provided with perforations to form a screen.
The inner end of the screen rests upon a
ledge 48. The inner end of the screen is

closed off by the wall 49 of the trap 15. The

outer end of the screen is held in the opening

through the flange 18 by the pipe 20 and co-
operating flange 19. As will be pointed out
later, when the pump is stopped, the liquid
in the discharge pipe tends to force its way
back through the pump and through the suc-
tion pipe until air passes over. This back
flow tends to clean the screen 47. This
screen is accessible by releasing the flange
19. Thus the screen may be cleaned with-
out disturbing the trap or losing the prim-
ing charge of liquid. The total area of the

Holes through the side walls of the screen is’

considerably in excess of the cross sectional
area of the pipe out of which it is formed,
so that little or no restriction is formed

by said screen. Any foreign substance large

enough to damage the impeller 10 will be
stopped by the screen 47. :
The trap 15 is bolted to the flange 13 by
suitable bolts, the upper ones of which pass
thru bosses 51, extending thru the trap 15.
If desired a separate support may be pro-
vided for the trap 15 since it is quite heavy.
The two halves of the casing are generally

circular, the upper part being provided with-

two bosses 21 for forming the discharge, and
99 for forming the auxiliary inlet nozzle.
The discharge 25 has flanges 23 and 24
formed on the corresponding halyes of the
casing so as to form a complete - circular
flange about the discharge port 25 of the
pump. The discharge port is flared up-

a suitable short length of pipe
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wardly as is apparent, from Fig. 2, and it

is flared out peripheraily of the impeller 10
to form a fairly wide discharge opening 20,
as is shown in Fig. 1. This discharge port
96 is widened immediately beyond the ends
of the impeller blades to permit the fluid
to expand laterally
impeller. This reduces the friction of flow
similar manner the boss
99 provides the auxiliar
leads in substantially radially towards the
impeller 10. This port is also flaved' to
form pockets in the sides of the casing,
which extend down to a point below the
ends of the impeller blades, maintaining,
however, a seal along the sides of the im-
peller as indicated at
similarly provided with bolting flanges
formed ‘on the corresponding halves of the
casing. A fitting 28 which I term the gas
separating chamber, is connected by means
of a suitable bolting flange 29 to.the flanges
9324 surrounding the discharge port 25.
This fitting constitutes an enlargement in
the discharge pipe 30 of which it forms a
part. An opening or port 31 is formed in
the wall of the fi‘ting 28 and this is con-
nected by a suitable flinged pipe 32 to the
auxiliary inlet 27.

Where the pump is to be employed with-
out the self-priming feature, the separating
chamber 28, the connection 32 and the
inlet trap fixture 15 are omitted, as is
shown in Figures 3 and 4. In that
event, the auxiliary inlet passageway 27
is closed by a plate 33 which is bolted to
the flanges on the boss 22. The discharge
pipe 30 without any enlargement is then
clamped directly to the flanges 23,24 on
the discharge nozzle 25, and the intake pipe
90 with its flange 19 is connected directly
to the intake opening 12 of the front half of
the pump casing. The impeller or runner
10 forms, in connection with the cooperating
casing, a novel structure having a very high-
ly advantageous operating characteristic.
The runner 10 comprises a central hub. mem-

‘ber 35 from which radiates a plurality of

arms 86, in the present instance 8 in num-
ber. -Integral with the ends of the arms 36
T have formed a flat ring 37 which ap-
pears in side elevation in Fig. 1 and in sec-
tion in Fig. 2. A series of vanes or impellers
38 are formed on the ring 37 preferably
cast integral therewith, these blades or vanes
extending out laterally from both sides of
the ring 37 and extending out radially in"a
similar manner to form pockets which are
U-shaped with the legs of the U communi-

cating freely with the liquid in the central -

part of the casing. To permit this, the

port 27 which

50. - The boss 22 is

10

‘as soon as it leaves the
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flared inlet connection 11 communicates free- .

ly with the adjacent open ends of the U-

“shaped pockets and the casing is so formed
that the rear wall 39 of the back half of the

130



- ployed. - I find the one illustrated

10

15

20

30

35

1,578,286

casing provides a free space 40 which com-
municates with the other leg of the U-shaped
pocket. The space 40 communicates with
the space 41 in the flared portion 11 through
the open spider of the impeller 10.\\,"1‘%(!
impeller may be constructed in any other
manner which will secure the same result.
A closed runner or impeller may be em-
prefer-
able but do not intend to lmit the invention
thereto. ) - .
The two halves of the casing provide an
interior peripheral channel 42 which fits
closely about the blades or vancs 388 with
only_the necessary operatipg clearance be-
tween the casing and the blades of the im-
peller. The peripheral channel 42 is un-

broken except at the discharge port 26 and

the auxiliary inlet port 27. It will be noted
from Fig. 1 that the advance or anterior
edge of the discharge port 26 is substantial-
Iy tangent to the channel 42 across the full
width thereof. This opening extends pref-
erably across the full width of the channel
42. The posterior or trailing edge has less
inclination and it has a wall curved gently
at 43 for merging into the vertical discharge
nozzle 25. The change of direction of the
fluid is thereby effected with a minimum
loss of head. There is also a clearance 52
at the trailing corner of the discharge port
26 to prevent eddy currents at this point.
The leading or anterior edge of the port
27 is substantially radial to the impeller
10 while the trailing or posterior edge is

. rounded off as shown at 53’ to diminish the

1)

a0

friction to the flow of liquid at this point.
The port. 27 opens into said channel 42
preferably across the full width of the same
and has in addition the lateral pockets ad-
jacent 50. The rear half 2 of the casing has
a forming flange 53 which extends paral-

lel to the axis of shaft 9 to bring the joint.

between halves over to one side of the chan-

nel 42. This flange assists in centering the

halves 1 and 2.
The operation of the device shown in
Figs. 1 and 2 is as follows: '
Assuming that the inlet trap 15 is filled

-with liquid to the level of the bottom of the

intake port 16 and that the liquid stands

‘at an equal height in the pump and the dis-
-charge connections, the pump may be caused
to evacuate the gas such as air or the like in

the suction pipe 20 by rotation of the im-
peller 10, counter-clockwise in Fig. 1, as in-
dicated by the arrow. Rotary movement
of the impeller 10 tends to throw the water

~in each of the pockets formed between the

vanes or impeller blades to the bottom of the
channel 42. The slug of water contained
in each of these pockets is substantially
U-shaped, the bottom of the U re-ting against
the bottom' of the channel 42 and the sides
of the U being restrained between the sides

of the channel and the ring 37 with the top
of the U in communication with the liquid
in the body of the pump. As each successive
pocket comes into register with the discharge-
port 26, the U-shaped slug of liquid is thrown
out into the discharge port 26. The move-
ment of this slug of water in each case creates
back of each leg a region of reduced pres-
sure, or what may be termed “suction,” with

‘the result that a continued refilling of the
. legs of the U results until the pocket passes

under the trailing edge of the port 26. If
insufficient liquid is present in the body of
the pump, the gas itself will tend to follow
each slug with the result that between the

‘slugs of water discharged through the dis-

mn .
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charge port 26 there are expelled small .

bodies of gas, which together with the water
are expelled through the nozzle 25 into the
gas separating chamber 28, the gas rising
above the water and the water tending to

"drop down and pass through the port 31,

fitting 82, into the auxiliary admission port
at 27 where unmixed liquid is fed back into
the channel to fill the pockets of the impeller
as they pass. It is to be noted that if the

85

¢

upper part of the pump contains air, then .

the pockets as they pass the discharge port
26 are completely emptied and they cannot,
therefore, create any material “pressure
against the incoming of liquid at the auxil--
iary inlet port or passageway 27. The re-
sult is that the liquid freely reenters through
the passageway fo keep the pockets primed
between the auxiliary inlet port 27 and the
discharge port 26 in the direction of rota-
tion. If, however, the gas has :been ex-
hausted from the suction pipe 20 and.from
the casing of the pump so that liquid fills
the casing of the pump, the pressure de-
veloped by the liquid in the pockets after

[
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105

they pass the trailing edge of the discharge -

port 26 rises to a pressure substantially equal
to the pressure prevailing in the inlet 27
whereby there is substantially no interchange
of liquid between them. In fact, by suitable
proportioning; the pressure developed by the
impeller may rise to a value high enough to

cause a discharge of liquid from the pockets

into the auxiliary inlet 27 during normal
operation. .

This is a novel feature and new mode of
operation not attained in any pump with
which I am familiar, namely, that 1 have’
an auxiliary inlet port which operates dur-

‘ing the priming period as a means for per-

mitting the liquid to reenter the pump to
maintain the same primed, but which be-
comes -substantially ineffective as an inlet
port and in fact may serve as an outlet port
when the pump is operating upon liquid in
normal cperation. It is thereby possible to
secure a maximum priming action when
necessary, but a minimum loss when the
pump is operating under normal conditions.
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© that it is highly desirable that the discharge -

%

The injector action which this Fu se-
cures is not limited to the particular shape
of impeller, although I have found that the
particular impeller which I have llustrated
is preferable. It is not necessary that the

_pocket form a U-shaped slug, since the ring

37 may be extended out to the bottom of
the channel 42 and be given a zig-zag form,
as I have shown at 37/ in Fig. 5. Here
pockets 45 are formed alternately upon op-
posite sidés of the ring 87, this ring being
‘mounted directly upon the ends of the spider
arms 86. It is necessary that the pockets
be open at the rear or
‘towards the center when the outer end of
the pockets register with the discharge port

26, so that the outward throw of the slug of -
water contained: in the pocket may induce .

a flow through the pocket while the same is
in register with said port 26. The impeller
which I have shown gives a balanced effect
since liquid is drawn equally from each side
of the ring so that no end thrust in the im-
peller is developed. It is desirable that the
blades or vanes extend closely adjacent to the
bottom of the channel 42 in order to secure
maximum effect. -It is not desirable so far
as I have found to have a radial flow of
liquid through the pockets as is customary
in the ordinary volute pump, except during
that period when the pockets register with

- The pump is highly effective whether used
with the self-priming featureornot. Where
the self-priming feature is not required, the
auxiliary inlet may be closed by a plate as
indicated in Figures 3 and 4, and the inlet

-and discharge are then directly connected to

the pump casing without the inlet trap and
the gas separator. That the injector action
does occur as stated is evidenced by the fact
that the discharge of a pump of this char-

_ acter is very greatly in excess of the quan--
‘tity which

would be discharged by mere
emptying of the pockets at a given speed.
Thus, for instance, I find that for a one-
inch size pump operating at 1800 R. P. M.
the displacement capacity of the pockets
alone would be approximately 15 gallons
per minute. I have found that it is possible
to discharge liquid greatly'in excess of 15
gallons per minute. For instance, I find
that it is possible to deliver 50 gallons per
minute with this pump against a pressure of
14 pounds head.

"1 do not intend to be limited to the pre-
cise construction shown and described, since
considerable modification is possible with-
out departing from my invention.

There are several features to which I wish-

to call attention in this connection. First,

port 26 be at substantially the highest point
in the pump casing so that the air which

at the end which faces

-any convenient source.
‘not essential that the auxiliary inlet port

1,578,236

separates from the liquid by gravity will be
readily and completely withdrawn.

Another feature to which I wish to call
attention is the auxiliary inlet port 27. The
advanced edge of the auxiliary inlet port 27
is substantially radial, while the trailing
edge is rounded. The result is that a slug
of liquid finds difficulty in moving out of the
pocket - into .this auxiliary inlet port when
the pump is full of liquid. The auxiliary

_inlet passageway is shaped however, to pro-
‘mote the introduction of-liquid into the im-

peller when the top of the impeller is other-
wise occupied by air or gas. o
Tt is not essential that the liquid for the

_auxiliary inlet 27 be introduced from the
be introduced from’

discharge pipe, it may
i It is, furthermore,

open at the top of the pump although this
is more desirable to secure greater efficiency
and better balance.

T claim: '

70

85

1. The inethod of operating a centrifugal .

pump which comprises rotating the impeller
and simultaneously introducing liquid pe-
ripherally into the runner independently
of the main source of liquid. '

9. The method of exhausting gas from a

centrifugal pump which comprises rotating
the impeller and simultaneously introduc-
ing liquid into the impeller at a point re-
mote from the normal inlet of the pump.
3. The method of priming a centrifugal

pump containing gas, which comprises ro-’

tating the impeller and simultaneously in-
troducing liquid peripherally into' the im-

peller at a point posterior to the normal dis-

charge opening,

4. A pump comprising a casing having an
internal . peripheral channel, a discharge
port opening from said channel at substan-
tially the highest point thereof, an inlet
opening laterally into the casing, a periph-
eral inlet port opening into said channel at
a point adjacent but posterior to the dis-
charge port, and a pump runner for throw-
ing successive slugs out of the discharge
port, said pump runner having pockets com-
municating at their interior with the con-
tents of the casing. ‘ ‘

5. A pump comprising a casing having a’

central inlet, a perirheral outlet and a con-
stantly opened auxiliary inlet connected to
said outlet, an impeller having blades in said
casing, said inlet being subject to the cen-
trifugal force of the liquid in the pump to
render it less effective when the pump Is
filled with liquid than when it is only partly
filled with liquid, most of the area inside
éaid blades being axially open.

6. A pump comprising a casing having a
central suction inlet for liquid, a runner ly-
ing in a vertical plane, a peripheral outlet at
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substantially the highest point in the cas-
ing, and nieans for intm({ucing liquid pe-
ripherally into the casing when the pump is
only partly filled with liquid. .

7. A pump comprising a casing having an
interior peripheral circular channel and
having a tangential outlet opening into said
channel, an impeller having a peripheral
member closely fitting within said channel,
said peripheral member defining jpockets
opened at both ends radially with respect to
the axis of the impeller.’ S

‘8. A pump comprising a circular interior
channel having a tangential discharge port,
an impeller having a periplieral member
closely fitting within said chanmel, said pe-

. ripheral member comprising a ring having

pockets at each side thereof, defined, in part,
by the side of the channel, said pockets be-
ing open radially at both ends. o

9. In a centrifugal pump, a closed casing
having an inlet, a peripheral outlet and an
auxiliary inlet opening peripherally into
the casing, said auxiliary inlet being con-
stantly open and subjected to the internal

-pressure of the casing,

10. In a centrifugal pump, a closed casing
having an inlet, a peripheral outlet and an
auxiliary inlet opening peripherally into the
casing, said auxiliary inlet being connected
with the outlet. ' :

11. In a centrifugal pump, having a closed
casing, a horizontal impeller shaft in the
casing, an intake, a peripheral discharge
opening arranged near the top of the casing
and a constantly open auxiliary comnection
entering the casing near the discharge open-
ing and on the posterior side of the same
with relation to the direction of rotation of
the impeller shaft. . ' '

12. In a centrifugal pump, having a cas-
ing, an impeller lying in a vertical plane
in the-casing, an intake, a tangential dis-
charge opening and an auxiliary inlet con-
nection opening substantially radially intoc.
said casing.’

13. As an article of manufacture, a pump
runner including a centrally disposed spider,
said spider having a plurality of radial
arms, a. circular element mounted on the
arms of the spider, and a plurality of blades
formed on said element and projecting ra-
dially beyond the element, most of the area

* inside said element being axially open.

b5 -

€0

14. As an article of manufacture, a pump
runner including an open and centrally dis-
posed spider, said spider comprising a cen-
tral hub and a plurality of arms projecting
radially therefrom, a shaft adapted to be as-
sociated with one side of the said hub, a
ring mounted on the ends of the arms of the
spider, and transversely disposed blades
formed on the said ring, said blades project-
ing from a side of the ring and projecting

radially beyond the ring, most of the area 65
inside of the said ring being axially opened.

15. In ‘combination, a pump runner in-
cluding a spider, said spider having a plu-.
rality of radial arms, a ring mounted on the - -

arms of the said spider, transversely dis- 70

posed blades on the said ring projecting lat-
erally on both sides and radially from the
ring, and a casing closely fitting said blades, - .
said casing having a generally central “inlet
and a peripheral outlet, most of the area in- T8
side said ring being axially opened.

. 16. In combination, a pump runner hav-
ing a series of transverse vanes or blades
forming pockets at: the periphery thereof,

spider arms supporting said blades and leav- 80

ing an axially continuousopen central space,
a casing closely fitting said blades or vanes,
and having a flared central inlet communi-
cating freely with the pockets formed by the -
blac}i{es Kr vanes. . | - 8

17. A pump casing, comprising two halves - .
divided along a vertical plgne, o%e vlg‘alf hav- -
Ing an opening for permitting the entry of -
an impeller shaft, the vther half having an
opening in the central portion thereof serv- 90
ing as an inlet for liquid, a cylindrical chan-
nel or race-way within the casing, a runner
or impeller mounted in said race-way or’
channel, a discharge connection at the top
of the casing, said casing having a substan- 95
tially tangential outlet connection formed:
partly 'in each half, an auxiliary inlet con-
nection formed partly in each half of the
pump casing, said inlet connection opening
substantially radially into said channel, at a 100
point adjacent the discharge or outlet con- -
nection, posterior to said discharge or outlet
connection. » o

18. A pump casing, comprising two halves
divided along a vertical plane, one half hav- 108
ing an opening for permitting the entry of
an impeller shaft, the other half having an
opening in the central portion thereof, serv-

ing -as an inlet for liquid, a. cylindrical
channel or race-way within the casing, a 110

runner or impeller mounted in said race-way
or channel, a discharge connection at the
top of the casing, said casing having a sub-
stantially tangential outlet connection

formed partly in each half, an auxiliary in- 116

let connection formed partly in each half
of the pump.casing, said inlet connection
formed partly in each half of the pump cas-
ing, said inlet connection opening substan-

tially radially into said channel, at a point 120

adjacent the discharge or outlet connection,

posterior to said discharge or outlet connec- .

tion and a discharge connection having an
enlargement extending upwardly above the

the pump, said outlet connection having 128

communication with the auxiliary inlet con-
nection. . :
19. A pump casing, comprising two halves
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divided along a vertical plane, one half

having an opening for permitting the entry

of an impeller shaft, the other half having
a central opening, serving as an inlet for
liquid, a cylindrical channel or race-way
within the casing, a runner or impeller
mounted in said race-way or channel, a dis-
charge connection at the top of the casing,
said casing having a substantially tangential
outlet connection formed partly in each half,
an auxiliary inlet connection formed Cf)arbly
in each half of the pump casing, said inlet
connection opening substanhtially radially
into said channel, at a point> adjacent the.
discharge or outlet connection, posterior to
said discharge or outlet connection, and a trap
in the main inlet connection for the pump,

said trap having a portion extending above |

the said main inlet connection.

'20. In a pump of the class deccribed, a-

casing having an internal peripheral chan-
nel, a tangential outlet communicating with
said channel, a runner in said channel, said
runner having transverse fins extending lat-
erally and radially, said fins fitting closely
within said- channel, and forming therewith

- U-shaped pockets, and an inlet connection at,

30

its central portion communicating freely
with both legs of the U of each U-shaped
pocket. X

21. The method of ,ioumping_a compressi-

* ble fluid which consists in mixing it with a
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liquid in an impeller chamber, throwing the
mixture forcibly outward, permitting the
fluid and liguid to separate from each other,
and guiding the liquid back peripherally
into the impeller chamber.

22. The method of pumping a compressi-
ble fluid which consists in mixing it with a
liquid in an impeller chamber, throwing it
with a velocity into a separating chamber,
generating pressure in said chamber by the
arrest of the velocity of injection, and utiliz-
ing both the force of gravity and the excess
of the separating chamber pressure over in-
take pressure to return the separated liquid
peripherally into the impeller chamber.

28. In combination, an impeller and hous-
ing therefor shaped to agitate and mix lig-
uid and gas, a separating chamber above
said housing, a delivery conduit to deliver
mixed liquid and gas at high velocity into
said chamber, and a return conduit connect-
ed to the periphery of the housing to return
liquid separated in said chamber direetly to
the housing under the combined forces of
gravity and the pressure developed in said
chamber. ‘

24. The method of pumping a compressi-
ble fluid which consists in mixing it with
the liquid in an impeller chamber throwing
the mixture with .velocity into a separating
chamber, separating the compressible fluid
by change in direction of the flow ‘of the
mixture, and returning the separated liquid

‘impeller chamber. _
- 26. In a centrifugal pump, a closed pump

1,578,238

peripherally into the impeller chamber by
the difference in pressure between said sepa-
rating ‘chamber and the impeller chamber.

25. The method of compressing a gas
which consists in mixing it with a liquid in
an impeller chamber and simultaneously
throwing - the mixture into a separating
chamber, permitting the gas and liguid to
separate, and returning the liquid from the
separating chamber peripherally into the

casing having a suction inlet, a peripheral
outlet, and a constantly open auxiliary in-
let leading peripherally into said casing,
said inlet zT)el_ng externally connected to the
discharge outlet.

27. In a centrifugal pump, a closed casing
having a suction inlet, -a -peripheral dis-
charge passageway, an axial inlet passage-
way, and an auxiliary passageway.opening
peripherally into the casing, said auxiliary
passageway being supplied with liquid ex-
ternally of the pump casing, and subjected

_at its inner end to the pressure prevailing

in the peripheral part of the pump casing
posterior to the aforesaid discharge pas-
sageway.

28. In a centrifugal pump, an impeller,
a closed casing having a suction inlet, a
pair of  peripheral. outlet passageways
through which liquid is discharged in nor-
mal operation, one posterior to the other
with respect to the rotation of the impeller,
a separator, said outlets being connected to
said separator externally of the casing, the
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posterior outlet serving as an auxiliary in- =
let when the liquid driven by the impeller - °

is insufficient to fill both outlets.

29. As an article of manufacture, a prim--

ing-chamber for a self priming pump com-
prising a casing having an inlet in the lower
part thereof with means about the inlet for
connecting said casing directly -to the pump
body, an outlet from the top of the casing
adapted to be connected to the liquid dis-
charge pipe, and an auxiliary outlet pas-
sageway from the interior of the casing
adapted to return liquid from the casing
to the periphery of the pump, said inlet and
said auxiliary outlet being separated and
so disposed in the lower part of the cham-

ber as to permit gases to separate out of the

liquid entering the chamber and liquid to
discharge from said auxiliary outlet.
30. As an article of manufacture, a sepa-

105

110

115

120

rating chamber for a self priming pump -

comprising a flanged inlet in the lower part
of the chamber, a flanged outlet in the to
of the chamber adapted to discharge gas ang
liquid, an auxiliary outlet in the lower part
of the chamber for discharging liquid only,
the inlet and auxiliary outlet being spaced
from each other.

31. The method of operating a centrif-

125

130



10

20

25

30

35

40

- being restricted in size to be substantially

o
=

G0

65

1,678,236

ugal pump having a casing and an impeller
to cause it to evacuate its .suction pipe,
which comprises trapping a body of water
in the casing in contact with the impeller,
whirling the impeller to mix the liquid with
the air in the casing, drawing the mixture
out of the casing of the pump into a closed
separating chamber, developing pressure in
said chamber, separating the 1liquid - from
the air in said chamber, returning the liquid
peripherally into the casing, and stopping
the flow of liquid from the separating cham-
ber when the air is substantially exhausted,
by the increasing peripheral pressure of the
solid liquid. _

32. The method of operating a pump of the
class described having a casing and an im-
peller to cause it to pick up its own liquid
load, which comprises rotating the impeller,
mixing liquid with the air in the casing
of the pump by rotation of the impeller,
moving the mixture along the periphery of
the casing, throwing out a stream of the mix-
ture by centrifugal force at a suitable dis-
charge point, separating the liquid and gas
under discharge pressure, returning a part
of the liquid into the periphery of the cas-
ing posterior to the point of discharge and
stopping the re-entry of said liquid into
the casing by the increased centrifugal
force developed by liquid free of gas.

33. In a pump of the class described, the
combination of a casing comprising a pe-

ripheral channel, an impeller having pockets,

for air and water running.in said channel,
said cosing being adapted to retain a prim-
ing charge of liquid, a peripheral port for
liquid and air having a throat adapted to be
substantinlly filled by the discharge from
the impeller while the pump ‘is operating to
draw air, and an additional peripheral port
adapted to conduct liquid from the separator
back into the channel during the pumping
of air, and to serve as a discharge port for
liquid when the pump is pumping liquid,
34. In combination, in a pump, a casing
having a lateral inlet and a peripheral dis-
charge outlet, a channel in said casing, an
impeller having buckets running in said
channel, said buckets opening radially at
both ends, said peripheral discharge outlet

filled with the discharge of air and liquid
from the buckets when the pump is pumping
air only, and a peripheral passageway form-
ing a secondary discharge outlet for liquid
when the pump is pumping liguid.

35. A pump comprising in combination, a
casing adapted to contain liquid, said casing
having a lateral inlet and a peripheral dis-
charge outlet, an annular channel in said

casing. an impeller having buckets running

in said channel, said buckets opening ra-
dially at both’ ends, said peripheral dis-

7

substantially filled with the discharge of air
and liquid from the buckets when-the pump
is pumping air only, said casing having a pe-
ripheral passageway forming a secondary

discharge outlet for liquid when the pump 7

is pumping liquid, and a separating cham-
ber connecting the outer ends of both of said
discharge passageways. . ' '

36. In combination, a pump
a lateral inlet for air and liquid, an annular

channel, an impeller having vanes running

sageways communicating with the channel,
one of said passageways being restricted to:

"a size to be substantially filled with the dis-

charge of air and liquid when the pump is

>

casing having =~
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in said channel, said casing having two pas- -
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drawing air, and a separating chamber join-

ing the outer ends of both passageways.
'37. In combination, a pump casing having
a chiannel, a suction inlet for liquid, a pump

impeller having vanes running in said chan-

nel, a plurality of passageways leading pe-
ripherally out from said channel and im-
peller, and a separator having means for

causing the liquid to pass out.from the one

Pbassageway and describe a return circuit
and pass into the channel through the other

passageway when the pump is drawing air. .
88. In combination, a pump comprising a

casing having an annular channel, a suction ¢

inlet for liquid, an impeller having vanes
running in said channel, a pair of passage-
ways extending from the channel, one of said
passageways comprising a discharge pas-
sageway and the other comprising a return
passageway, a separator extending above the
impeller, said, separator having means for
directing the liquid and air discharged out
of the discharge passageway to describe a
loop within the separator for freeing air
therein, the return passageway being of a
cross section smaller than the discharge pas-
sageway to insure the return of solid liquid
to the impeller. ’ '

89. The method of priming a centrifugal
pump which comprises taking out through
a discharge orifice a mixture of gas and
liquid substantially filling said ~ orifice,
checking the velocity of the mixture so dis-
charged and separating the gas from the
liquid, returning the liquid to said impeller
substantially free of the gas, to be again
entrained with gas within the pump for dis-
charge out of said discharge orifice.

40. The method of operating a centrifugal
pump to cause it to evacuate the air from 1ts
suction pipe and draw liquid, which com-
prises throwing a mixture of air and liquid
out of the discharge orifice, checking the ve-
locity of the mixture, separating the gas
from the liquid, and returning the liquid to
the impeller to be mixed with gas within the
pump and discharged out of the discharge
orifice until the suction pipe is evacuated.

109

105

110

115

charge outlet being restricted in size to be ~ 41. The method of operating a centrifugal 130
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- pump to cause it to ev‘apora‘tév the air from its

suction pipe and draw liquid, which com-
prises throwing a mixture of air and liguid
ont of the discharge orifice, checking the ve-
locity of the mixture, separating the gas
form the liquid, and returning the liquid to
the impeller to be mixed with gas in the
pump ‘and discharged out .of the discharge

orifice until the suction pipe is evacuated
and then throwing the excess of liguid 10 -
which is carried by the impeller out of the

‘passage which previously served as the re-
‘turn passage for liquid.

In witness whereof, I hereunto subscribe
my name this 2nd day of March, 1922.
- "HARRY E. LA BOUR.



