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This invention relates to pumps and more pare 
ticularly to self-priming liquid pumps. W 

It is the principal object of the invention to 
provide a liquid pump of the rotary impeller type 
which has the capacity for rapid self-priming 
as soon as it is placed in operation so that it will 
establish the flow with a minimum of delay, and 
which in operation is highly efficient and pro 
duces desirable operating results. 

It is a further object to provide such a pump 
in which residual liquid in the pump casing is 
delivered laterally into the path of travel of the 
impeller blades from which the liquid is dis 
charged at high velocity through the body of air 
trapped above the liquid, being discharged out 
wardly to effect rapid entrainment and discharge 
of the trapped air, to quickly prime the pump so 
that its normal suction will be rapidly established 
and the pump thereafter continue to operate in 
an efficient and satisfactory manner. 
Other objects and advantages will be apparent 

from the following description, the accompany 
ing drawing and the appended claims. 

In the drawing, 
Fig. 1 is a perspective view of a pump unit con 

structed in accordance with the present inven 
tion and assembled with a drive motor; 

Fig. 2 is an end elevational view of the pump 
housing removed from the supporting motor. 
casing. 

Fig. 3 is a vertical sectional view through the 
pump housing on the line 3-3 of Fig. 4; 

Fig. 4 is a vertical sectional view through the 
pump housing on the line 4-4 of Fig. 2; 

Fig. 5 is an elevational view of the impeller 
used in conjunction with the invention; 

Fig. 6 is a sectional view through the pump 
housing on the line 6-6 of Fig. 2; and 

Fig. 7 is a broken sectional view on the line 
of Fig. 2. 
Pump construction have heretofore been pro 

vided which embody features of self priming, that 
is, in which the pump will begin operation with 
out the necessity of filling the pump chambers 
with liquid and excluding air trapped within the 
pump casing or within the suction line. However 
the constructions as heretofore developed have 
not provided a rapid self-priming action, or have 
not accomplished such rapid action while at the 
same time providing for satisfactory and efficient 
operation of the pump in the normal pumping 
of the liquid. In cases where satisfactory pump 
ing was obtained, the time required for the prin 
ing of the pump under its own action was exces 
sive and in other constructions where lesser 
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priming time was involved, this was accomplished 
by some sacrifice of efficiency during normal 
running. 
In accordance with the present invention, not 

only is the normal operation of the pump efficient 
and highly satisfactory, but the time required for 
the pump to prime. itself is materially reduced 
Substantially below that attained heretofore. In 
accordance with the present invention, the pump 
will be fully primed and in full operation within 
a very brief period after starting, providing not 
only for the clearing of the air trapped in the 
pump chamber but also providing for the dis 
charge of such air as may be present in the suc 
tion line. The priming is accomplished very 
rapidly, in most cases the full period required be 
ing measured in terms of a few seconds with the 
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time under favorable conditions being of the 
order of one second or less. The pump therefore 
is highly satisfactory not Only for general pump 
applications in which it gives good results because 
of its high operating efficiency, but also in appli 
cations where the pump is repeatedly started and 
stopped by reason of the freedom from any mas 
terial delay in the priming of the pump. 

Referring to the drawing, which discloses a 
perfected embodiment of the invention, the as 
sembled pump unit as shown in Fig. 1 Comprises 
a drive motor fo suitably secured to a bracket 
for mounting the pump on a convenient Support. 
To the forward end of the motor casing is secured 
an adapter casting 2, the pump housing 4 being 
bolted to the end face of the adapter by means 
of a plurality of bolts 5. 
The drive shaft of the motor extends through 

the adapter 2 and on the overhanging end 
thereof receives the impeller shown at 20, the in 
peller being suitably fastened to the motor shaft 
by means of a set screw 2. The impeller is 
formed with a central hub portion 22 which pro 
jects axially beyond the blades which are shown 
at 24, the blades having an inner curved part 23 
and the outer part of the blades being of uni 
form width and the blades being inclined rear 
wardly in the direction of rotation as indicated. 
As shown and described herein the invention is 

shown as applied to a pump in which the impeller 
rotates about a substantially horizontal axis. 
The invention is so described for illustrative pur 
poses, as it may be similarly advantageously ap 
plied to a vertical axis pump, a pump of such 
arrangement being ordinarily somewhat less diffi 
cult to prime than a horizontal axis pump. 
The pump housing 4 is provided with a face 

30 which is adapted to be received against the 



a417,037 
3 face of the adapter 12, a suitable gasket being 

used to form a liquid tight seal providing how 
ever for the ready separation and disassembly 
of the pump when desired. Radially inwardly of 
the face 30, the housing 4 is formed with a cen 
tral recess 32 which has communication with a 
downwardly extending passage 33, such passage 
extending upwardly to a tapped opening 34 in the 
upper side of the case, to which a suitable supply 
pipe may be connected. This forms the Suction 
side of the pump, the passage 32 thus providing 
for the supply of the liquid through the suction 
line and into the path of the impeller blades in 
a substantially axially direction. It will also be 
noted that such supply of liquid takes place to. 
the inner part of the impeller where it is picked 
up by the parts 23 of the impeller blades, being 
delivered thereby laterally outwardly toward the 
outer portions 24 of the blades. 
The housing 4 is formed with a curved surface 

36 defining a pump casing, so that such fluid as 
delivered to the blades will be forced to travel 
over the path as just described, the contour of 
the surface of the casing 36 closely conforming 
with that of the outer edges of the impeller blades 
over the entire extent of those blades from the 
hub outwardly thereof. 

Radially outwardly of the curved part 36 of the 
casing is a flat part 37 which forms a continua 
tion of the casing and in the assembled position 
of the pump housing is spaced from the opposite 
plane face of the adapter 2 by a distance corre 
sponding with the width of the outer parts 24 of 
the impeller blades with only enough clearance 
to give a free running fit, effectively sealing Such 
blades within the pump chamber so formed. 
A volute passage 40 is formed outwardly of the 

casing 37, such passage extending below the level 
of Surface 37 as indicated at 4, to form a pro 
gressively enlarged discharge space through 
which the liquid is delivered being discharged 
outwardly from the ends of the impeller blades. 
The Wall of the casing is formed as shown at 43 
to provide a seal for separating the inlet and dis 
charge sides of the volute, the wall 43 extending 
inwardly to a position closely adjacent the outer 
periphery of the impeller blades to thereby effec 
tive'y seal the pump passage. 
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The housing is formed to provide a sealing Wall . 
40 which is located on the upper part of the hous 
ing between the suction and discharge connec 
tions and in close radial relation with the outer 
peripheries of the impeller blades. A volute pas 
Sage 42 extends from wall 43 around in the direc 
tion of rotation of the blades with progressively 
increasing croSS Section. On the discharge side 
of the pump it has direct communication with 
the main discharge outlet 45, the wall of the hous 
ing being formed with a lip 46 approximately at 
the level of the horizontal axis of the impeller 
beneath which the main discharge passage begins 
extending upwardly into a cored discharge cham 
ber 47. Above this chamber is the tapped outlet 
48 which is adapted to receive a discharge pipe 
providing for the discharge of the pumped liquid. 

Immediately adjacent the Sealing wall 40 and 
On the discharge side thereof there is provided 
an auxiliary discharge Outlet 50, such outlet hav 
ing its upper end in communication with the dis 
charge chamber 47 providing for delivery thereto 
of discharged fluid, such fluid being thus dis 
charged through the same outlet as that flowing 
through the main discharge outlet 45. 
At its lower end auxiliary discharge outlet 50 
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4. . . 
directly in line and in continuous communication 
with the volute passage 42, Passage 52 prefer 
ably extends from the sealing wall 40 to the lip 
46 and as shown may be defined by a concentric 
wall of the housing f4 thus forming a communi 
cating passage of substantially uniform cross sec 
tion throughout. It may have lesser CrOSS-Sec 
tional area than the adjacent part of the volute 
passage because it is not required to handle the 
entire Volume of flow. 

In Order to provide for the rapid removal of 
air trapped within the pump casing, means are 
provided for assuring that liquid remaining with 
in the pump casing will be delivered to the Work 
ing surfaces of the blades, so that when placed 
in operation, those blades will quickly deliver 
liquid into and through the body of air above the 
liquid rather than merely cavitate through such 
liquid without establishing an effective delivery 
thereof. Such liquid being discharged from the 
blades through the body of air serves to entrain 
the air and, placing it in motion, to direct it to 
the discharge chamber so that the pump cham 
ber is rapidly scavenged and the pump thus freed 
of air and quickly enabled to begin its normal 
Operation. 

For this purpose a passage is provided on the 
discharge side of the pump chamber which af 
fords communication between the liquid in the 
chamber and a point on the outer periphery of 
the impeller blades providing for a flow of liquid 
into the path of the blades in a substantially aX 
ial direction. With such passage, and even un 
der the very small Or, almost negligible pressure 
developed by the level of the liquid standing 
above the horizontal axis of the pump, a definite 
flow will nevertheless take place directly into the 
path of the blades, that liquid being picked up 
on blade surfaces and quickly discharged in the 
manner and with the results described above. 
Such passage may be formed on either or both 

sides of the impeller. Preferably it is formed as a 
recess 55 in the flat wall 37 of the casing. As 
shown it is located substantially at the level of 
the horizontal axis of the impeller on the dis 
charge side thereof opposite the lower end of the 
main discharge passage 45 and with its lower end 
extending downwardly Substantially to the hori 
ZOntal axis. It may if desired be located so as 
to extend below the horizontal axis. 
As thus located recess 55 lies at least in part 

below the normal level of the liquid within the 
pump casing, it being understood that at the end 
of any pump operation there is always a residual 
quantity of liquid left within the pump. For ini 
tial Operation, a separate priming opening 58 is 
provided which is closed by a plug 59, the opening 
being in Communication with the suction inlet 33 
to provide for filling the pump chamber and 
thereby submerging part or all of recess 55. 
When the pump is placed in operation with the 

liquid level above recess 55, liquid is then sup 
plied laterally of the blades in a generally axial 
direction and directly into the path of travel 
thereof. This overcomes the tendency of the 
blades, in the absence of the construction herein 
described, to merely channel through the liquid 
without picking up any substantial quantity 
thereof on the face of the blades. With this sup 
ply of liquid laterally into the path of the blades 
even under the small head provided by the level 
of the residual liquid above the recess 55, a posi 
tive flow of the liquid in appreciable quantities 
into the blades is assured. Such liquid as de 

has communication with a passage 52 which is 75 livered into the blades is rapidly rotated and dis 



charged from the outer surface of the blades into 
passage 52, in such a direction as to be driven to 
ward the auxiliary outlet S. With a substantial 
mass of liquid being discharged in this manner, 
such liquid necessarily entrains air so that the 
air trapped in the casing above, the liquid level 
'is picked up and delivered along with the liquid 
into the discharge chamber 47. The action is 
analogous to the formation of an emulsion of 
liquid and air, the particles of liquid as they are 

... broken up picking up the air and carrying the 
same along with the liquid, the liquid however 
retaining sufficient mass so that its travel out 
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charge passage with the entrainment and dis 
charge of the air in said pump casing. 

3. In a self-priming rotary pump, the combina 
tion of a rotating impeller having a series of 
outwardly extending impeller blades, a pump cas 
ing providing an inlet passage for Supplying liquid 
centrally of said impeller blades, a main dis 
charge outlet, an auxiliary discharge outlet On 
the discharge side of said casing and located 

O 

wardly through the outlet 50 and into chamber 
47 continues and the air is thus discharged at 
the same time. In actual operation this condi 
tion takes place very rapidly, the flow of liquid 

15 

quickly freeing the pump of trapped air, and like 
wise providing for rapid removal of such air as 
may be found in the suction line. It will also be 
clear that prior to the establishment of the main 
flow out through the discharge passage 45, the 
liquid delivered to chamber 47 is free to flow back 
through passage 45 into the pump casing again 
where it is reused in the manner already de 
scribed, such action continuing until the air is 
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cleared from the pump chamber and the main . 
flow established. As stated, this occurs quite 
rapidly and the pump is rapidly primed and is 
thus brought into full operation with only a very 
brief period of delay, the delay in most cases be 
ing practically unnoticeable and in any event un 
objectionable. - Y 

While the form of apparatus herein described 
constitutes a preferred embodiment of the inven 
tion, it is to be understood that the invention is 
not limited to this precise form of apparatus, and 
that changes may be made therein without de 
parting from the scope of the invention which is 
defined in the appended claims. 
What is claimed is: . 
1. In a self-priming rotary pump, the combi 

nation of a casing forming a pump chamber, a 
Suction chamber and a discharge chamber, a ro 
tary impeller having a series of outwardly ex 
tending impellerblades having close running rela 
tion with the walls of said pump chamber, said 
casing being formed to provide a discharge pas 
sage in direct communication with said discharge 
chamber, an auxiliary discharge passage in com 
munication with said discharge chamber, and 
means on the discharge side of said pump cham 
ber communicating with said discharge passage 
in advance thereof for supplying liquid laterally 
into the path of the impeller blades to be dis 

, charged thereby outwardly through said aux 
iliary discharge passage with the entrainment and 
discharge of the air in said pump casing. 

2. In a self-priming rotary pump, the combina 
tion of a casing forming a pump chamber, a 
suction chamber and a discharge chamber, a ro 
tary impeller having a series of outwardly ex 
tending impeller blades having close running re 
lation with the walls of said pump chamber, said 
casing being formed to provide a volute passage 
outwardly of said impeller blades in direct com 
munication with said discharge chamber through 
a discharge outlet, an auxiliary discharge pas 
sage in communication with said discharge cham 
ber, and means communicating directly with said 
discharge outlet and separated from said dis 
charge chamber providing for supplying residual 
liquid within the pump chamber laterally into 
the path of the impeller blades to be discharged 
thereby outwardly through said auxiliary dis 

d 

beyond said main discharge outlet in the direc 
tion of rotation, said casing being formed on 
the discharge side thereof in advance of said aux 
iliary discharge passage with a laterally extending 
recess providing for the flow of liquid laterally 
into the path of said impeller blades to be dis 
charged thereby in finely divided form outwardly 
through said auxiliary discharge passage to en 
train and remove air within said casing. 

4. In a self-priming rotary pump, the combina 
tion of a rotating impeller mounted for rotation 
about a substantially horizontal axis and having 
a series of outwardly extending rearwardly in 
clined impeller blades, a pump casing providing 
an inlet passage for supplying liquid in a sub 
stantially axial direction to the central part of 
said impeller blades, a main discharge outlet, an 
auxiliary discharge outlet on the discharge side of 
said casing and located beyond said main dis 
charge outlet in the direction of rotation, said 
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casing being formed on the discharge side thereof 
in advance of said auxiliary discharge passage 
with a recess opening into said main discharge 
outlet providing for the flow of liquid laterally 
into the path of said impeller blades to be dis 
charged thereby in finely divided form outwardly 
through said auxiliary discharge passage to en 
train and remove air within said casing. 

5. In a Self-priming liquid pump of the char 
acter described, the combination of a rotary im 
peller having plurality of impeller blades, a pump 
casing having an inlet passage for supplying 
fluid to said impeller substantially centrally 
thereof, said pump casing forming a volute pas 
sage located radially outwardly of said impeller, 
a main discharge outlet communicating with said 
volute passage on the discharge side thereof, 
means for sealing the discharge side of said 
passage from the inlet side thereof, an auxiliary 
discharge outlet, and means located in advance 
of said auxiliary outlet and opening into said 
volute passage providing for the flow of liquid 
laterally into the path of travel of said blades 
to supply liquid to said blades to be discharged 
thereby into the air above the liquid in said 
pump casing to cause entrainment of said air 
and discharge thereof with said liquid through 
said auxiliary discharge outlet. 

6. In a self-priming liquid pump of the char 
acter described, the combination of a rotary im 
peller having plurality of impeller blades, a pump 
casing having an inlet passage for supplying fluid 
to said impeller substantially centrally thereof, 
said pump casing forming a volute passage lo 
cated radially outwardly of said impeller, a main 
discharge outlet, communicating with said volute 
passage on the discharge side thereof, means for 
sealing the discharge side of said passage from 
the inlet side thereof, an auxiliary discharge out 
let located adjacent and in advance of said seal 
ing means on the discharge side of Said impeller, 
and means located in advance of said auxiliary 

75 

outlet and opening into the radially inner side of . 
said volute passage providing for the flow of 
liquid laterally into the path of travel of Said 
blades to supply liquid to said blades to be dis 



charged thereby into the air above the liquid 
in said pump casing to cause entrainment of said 
air and discharge thereof with said liquid through 
said auxiliary discharge outlet. 

7. In a self-priming liquid pump of the type 
described, the combination of a rotary impeller 
having a plurality of impeller blades, a pump 
casing having an inlet for supplying liquid to 
said impeller substantially centrally thereof, said 
casing being formed to define a volute passage 
located radially outwardly of said impeller, means 
for sealing the inlet side of said passage from the 
discharge side thereof, a main discharge Outlet 
communicating with said volute passage on the 
discharge side thereof, an auxiliary discharge 
passage also communicating with the discharge 
side of said volute passage beyond the point of . 
communication therewith of said main discharge 
outlet, and means forming a recess in the wall of 
said casing in advance of said auxiliary discharge 
outlet and substantially at the point of communi 
cation of said passage and said main discharge 
outlet providing for the lateral flow of liquid into 
the path of travel of said impeller blades to dis 
charge a mass of liquid in finely divided form 
through said auxiliary discharge Outlet with ac 
companying entrainment and discharge of the air 
within said Casing. * . 

8. In a self-priming liquid pump of the type 
described, the combination of a rotary impeller 
having a plurality of impeller blades, a pump 
casing having an inlet for supplying liquid to 
said impeller substantially centrally thereof, said 
casing being formed to define a volute passage 
located radially outwardly of said impeller, means 
for sealing the inlet side of said passage from 
the discharge side thereof, a main discharge out 
let in communication with Said volute passage 
on the discharge side thereof, means defining a 
lip on said casing for closing the wall of said 
main discharge passage, an auxiliary discharge 
outlet adjacent said sealing means, said casing 
being formed to define a communicating passage 
extending from said lip to the opening of said 
auxiliary discharge outlet, the side wall of said 
pump casing being recessed providing for sup 
ply of liquid laterally into the path of travel of 
said impeller blades to discharge a substantial, 
mass of liquid through said communicating pas 
sage and into Said auxiliary discharge outlet to 
entrain and remove the air from said pump cas 
ing. 

9. In a Self-priming liquid pump of the type 
described, the combination of a rotary impeller 
having a plurality of impeller blades, a pump 
casing having an inlet for supplying liquid to 
said impeller substantially centrally thereof, said 
casing being formed to define a volute passage 
located radially outwardly of said impeller, means 
for sealing the inlet side of said passage from 
the discharge side thereof, a main discharge out 
let in communication with said volute passage 
on the discharge side thereof, means defining a 
lip on said casing for closing the wall of said 
main discharge passage, an auxiliary discharge 
outlet adjacent Said Sealing means said casing 
being formed to define a communicating passage 
extending from said lip to the opening of said 
auxiliary discharge outlet, the side wall of said 
pump casing being recessed substantially in the 
ZOne of Said lip providing for Supply of liquid 
laterally into the path of travel of said impeller 
blades to discharge a substantial mass of liquid 
through said communicating passage and into 
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said auxiliary discharge outlet to entrain and 
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remove the air from said pump casing. 
10. In a self-priming liquid pump of the char 

acter described, the combination of a rotary in 
peller having a plurality of impellerblades, a pump 
casing having an inlet passage for supplying 
fluid to said impeller substantially axially thereof, 
means defining a volute passage located radially 
outwardly of said impeller, means adjacent the 
upper part of said volute passage for sealing the 
inlet from the discharge side of Said passage, a 
main discharge Outlet communicating with said 
volute passage on the discharge side of said ims 
peller approximately at the horizontal axis there 
of, an auxiliary discharge Outlet also Com 
municating with said passage above the point of 
communication of said main discharge outlet, 
the lateral wall of said pump casing Substantially 
at the horizontal axis of said casing being re 
cessed away from Said impeller to provide for 
lateral flow of liquid into the path of Said ima 
peller blades to be discharged thereby toward 
and through said auxiliary discharge outlet with 
accompanying entrainment of air above said 
liquid level to provide rapid priming of said pump. 

11. In a self-priming liquid pump of the char 
acter described, the combination of a rotary im 
peller having a plurality of impeller blades 
adapted for rotation about a substantially hori 
Zontal axis and rearwardly inclined in a direc 
tion of rotation, a pump casing having an inlet 
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passage for supplying fluid to said impeller Sub 
stantially axially thereof, means defining a 
volute passage located radially outwardly of said 
impeller, means for sealing the inlet from the 
discharge side of said passage, a main discharge 
outlet communicating with said volute passage 
On the discharge side of said impeller approxi 
mately at the horizontal axis thereof, an auxil 
iary discharge outlet also communicating with 
said passage above the point of communication 
of said main discharge outlet and substantially 
adjacent Said sealing means, the lateral wall of 
said pump casing at approximately the level of 
the horizontal axis thereof and below the nor 
mal liquid level within said casing being re 
cessed away from said impeller to provide for 
lateral flow of liquid into the path of said in 
peller blades to be discharged thereby toward 
and through said auxiliary discharge outlet with 
accompanying entrainment of air above said 
liquid level to provide rapid priming of Said 
pump. 
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12. In a self-priming pump of the character 
described, the combination of a rotary impeller 
having a plurality of impeller blades adapted for 
rotation about a substantially horizontal axis, a 
pump casing having an inlet passage for sup 
plying fluid to said impeller substantially 
axially thereof, means defining a volute pas 
Sage located radially outwardly of said impeller, 
means for Sealing the inlet from the discharge 
Side of Said passage, a main discharge outlet 
communicating with said volute passage on the 
discharge side of said impeller approximately at 
the horizontal axis thereof, an auxiliary dis 
charge outlet also communicating with said pas 
sage, the lateral wall of Said pump casing at ap 
proximately the level of the horizontal axis 
thereof and below the normal liquid level within 
Said casing being recessed away from said im 
peller to provide for lateral flow of liquid into 
the path of Said impeller blades to be discharged 
thereby toward and through said auxiliary dis 
charge Outlet with accompanying entrainment of 
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