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New York, N.Y., a corporation of Illinois 
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2 Claims. (Cl. 103-113) 

This invention pertains to the art of self-priming cen 
trifugal pumps and more particularly to improvements in 
the self-priming capabilities of such pumps. 
The present invention ‘is particularly applicable to a 

centrifugal self-priming pump of the axial feed type hav 
ing an impeller rotatably mounted within a single vane 
diil’user employing volute recirculation priming and it 
will ‘be discussed in reference thereto. However, it is to 
be appreciated that the invention has much broader ap 
plications and may be utilized wherever recirculation of 
a priming liquid is the means for establishing an initial 
vacuum. 

Self-priming centrifugal pumps customarily employ 
within a pump casing, a diffuser which forms a volute 
shaped pumping chamber around a rotatably mounted 
impeller having an inlet eye at its axis. A priming liquid, 
which may be a residual amount of liquid retained in the 
casing after a pumping operation, or a quantity of liquid 
initially poured in prior to pump operation, partially fills 
the casing immersing the impeller. A normally sub 
merged priming passage formed in the lower regions of 
the pump casing permits recirculation of the priming 
liquid into the pumping chamber during the priming cycle. 
During priming, air and priming liquid are hurled by the 
centrifugal force of the impeller from the pumping cham 
ber into an air space in the casing where the air is sep 
arated and escapes while the substantially air-free prim 
ing liquid is returned or recirculated to the impeller via 
the priming passage. The priming time depends largely 
upon the speed at which the impeller can take air out of 
the intake line and pump casing and exhaust it to the at 
mosphere. For example, the faster the impeller is rotated 
the faster the priming. However, another factor which 
bears on the priming capabilities is the e?iciency of recir 
culation of the priming liquid. The inlet of the priming 
passage is normally within the deepest part of the pump 
casing so as to be submerged at all times while the outlet 
opens into the pumping chamber adjacent the impeller 
periphery. Rotation of the impeller within the pump 
ing chamber creates a pressure differential between the 
inlet and outlet of. the priming passage causing priming 
liquid to be drawn into the pumping chamber during the 
priming cycle. The more rapid the rate of recirculation 
of the priming liquid, the more ef?cient the pump is at ' 
volnte priming. Also, the more air-free the priming liquid 
is, the faster the prime. 
A common priming passage is merely a port at the 

lowest point in the pumping chamber which opens into 
the ‘bottom of the pump casing. Experience has shown 
that dit?culties arise with such a construction. For ex 
ample, while the lowest part of the pumping chamber may 
be advantageous from the standpoint of obtaining more 
priming suction due to the closer proximity of the port 
with the impeller, it is not necessarily the best location to 
obtain substantially air-free priming liquid. Due to turbu 
lence and the tendency for the impeller to beat air into the 
priming liquid, it often happens that in the lowest part 
of the casing a considerable volume of air is entrained in 
the priming liquid. When this is the case, the impeller 
will receive gulps of air from the priming passage pre 
cisely at the moment when it is trying to evacuate air 
from the pumping chamber and intake lines, thus de 
creasing the priming ef?ciency of the pump. 

Various expedients have been tried to improve the 
priming time. For example, different types of louvers 
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situated in the lower portion of the pump casing have 
been used to slow down the priming liquid and decrease 
the turbulence so that a uniform fee dinto the priming pas 
sage could be obtained. However, only limited gains have 
‘been achieved with structures of this type. 

Still another problem with present-day centrifugal 
pumps and to which this invention pertains has been that 
the diffuser is normally formed or cast as a part of the 
pump casing. This requires complicated coring to form 
the volute shape of the vanes. In addition, cast metal 
vanes in a self-priming pump are subject to corrosive at 
tack almost continuously because of their submerged loca 
tion in the priming liquid and when integral with the 
casing, replacement costs are excessive. 

In accordance with a principal aspect of the invention 
these and other difficulties are overcome ‘by providing a 
self priming centrifugal pump adapted to contain a priming 
liquid and comprising a casing having a pump intake and 
outlet; a rotatable impeller in the casing having an intake 
eye at its axis communicating with the pump intake and 
being immersed in the priming liquid; a vane member de 
?ning a pumping chamber around the impeller having a 
discharge opening adjacent the outlet and having a wall 
portion remote from its discharge opening submerged ‘in 
the priming liquid, the vane member and casing de?ning 
a flow space extending from adjacent the discharge open 
ing to a region of reduced turbulence in the casing ad 
jacent the wall portion; and a priming passage formed with 
the wall portion opening from the pumping chamber into 
the region of reduced turbulence. 

Also in accordance with the invention, the priming 
passage extends parallel to the axis of the pumping cham 
ber and has an inlet mouth in the region of reduced 
turbulence and an outlet port in the pumping chamber, 
the inlet mouth being circumferentially offset with re 
spect to the outlet port in the direction of impeller ro 
tation. 

Further, in accordance with the invention, and par 
ticularly where the vane member has a single volute 
diffusion surface and the discharge opening is in a ver 
tical plane through the impeller axis, the priming passage 
is located at least 180° from such discharge opening. 

It is also contemplated by the invention that the wall 
portion project radially outwardly from the vane mem 
her in de?ning the priming passage and that the priming 
passage inlet mouth is enlarged with respect to the out 
let port. 

Further, in accordance with the invention, and par 
ticularly where the pump casing is in two sections, the 
vane member is a separate unit adapted to be removably 
mounted in one of the sections. 
The principal object of the invention is to provide a 

new and improved centrifugal self priming pump which 
is simple in construction, economical to manufacture, 
and which has an improved priming capability. 

Another object is the provision of a centrifugal self 
priming pump employing a single volute diffusion vane 
member having a priming passage therein which is so 
shaped and positioned in the pump casing as to provide 
optimum recirculation priming. 

Another object of the invention is the provision of 
a self priming centrifugal pump having a diffusion vane 
member which is separable from the casing and may 
be replaced if repairs are necessary or interchanged with 
a vane member of different size or type with a minimum 
of labor and pump down time. 
The invention may take physical form in certain parts 

and arrangements of parts the preferred embodiments 
of which will be described in detail in this speci?cation 
and illustrated in the accompanying drawings which are 
a part hereof and wherein: 
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FIGURE 1 is a vertical cross-sectional view of an 
axial feed centrifugal pump incorporating the invention; 
FIGURE 2 is a transverse cross-sectional view taken 

along line 2—2 of FIGURE 1 with portions of the im_ 
peller broken away; 
FIGURE 3 is a fragmentary view taken along line 3—3 

of FIGURE 2; 
FIGURE 4 is a perspective view of the diffuser only, 

shown in FIGURES 1-3; 
FIGURE 5 is a fragmentary view of the recirculation 

area of a modi?ed diffuser; 
FIGURE 6 is another fragmentary view similar to 

FIGURE 5 showing another modi?cation of the inven 
tion; and 
FIGURE 7 is still another fragmentary view of a fur 

ther modi?cation of the invention. 
Referring generally to the drawings wherein the show 

ings are for the purpose of illustrating a preferred em~ 
bodiment of the invention only and not for the purpose 
of limiting same, the ?gures show an axial feed, self 
priming, centrifugal pump and motor unit 10. A motor 
12 is mounted on a pump casing 14 having an intake 
opening 16 and outlet opening 17. The intake opening 
16 communicates with a volute shaped pumping cham 
ber 18 de?ned by a diffuser 20. A rotatable impeller 22 
in the pumping chamber 18 is adapted to be driven by 
motor 12 and has an intake eye 23 at its axis. Those 
acquainted with pumps of this type will recognize that 
the normal operation is such that the pump casing 14 
retains a residual amount of the liquid being pumped at 
the end of a pumping operation. This liquid immerses 
the impeller 22 and serves as a priming liquid for develop 
ing an initial vacuum when the pump is again started. 

In more detail, the pump casing 14 is divided into two 
sections and includes a support head 27 and a bowl 28 
which provides an air separation and discharge cham 
ber 29. The support head 27 is adapted to be removed 
from the bowl 28 and mounts the motor 12 on one side 
and has an axially facing surface 30 engageable with the 
diffuser 20 on the other. An inwardly extending collar 
32 joining with the surface 30 de?nes a seal chamber 
34 behind the impeller 22 and has a central opening 37 
through which projects a drive shaft 38 driven by the 
motor 12. An axial mechanical seal, generally indicated 
by the numeral 40, sealably closes the opening 37 pre 
venting the leakage of air into or escape of liquid from 
the seal chamber 34. The drive shaft 38 supports the 
impeller 22 which has a plurality of spiral passages 
45 de?ned by volute-shaped vanes 46 curving radially 
outwardly from the eye 23 between side plates 47 and 49. 
A sleeve 50 projecting from the side plate 49 rotatably 
engages a wear ring 52 carried by the diffuser 20. The 
impeller 22 forms no part of the invention and may be a 
metal casting, but is preferably molded from a thermo 
setting plastic material suitably selected to resist the cor 
rosive environments of the pump. 
The diffuser 20 has a sleeve 54 adapted to carry the 

wear ring 52 and is removably ?tted within an annular 
wall 56 projecting inwardly from the side wall of bowl 
section 28. An O-ring 58 is squeezed between the end 
of annular wall 56 and the diffuser 20 to seal the pump 
intake from the air separation and discharge chamber 
29. The annular wall 56 provides a straight open, di 
rect intake passage into the eye 23 of the impeller 22 
from the intake opening 16. A one way hinge valve 
59 prevents the residual liquid in the chamber 29 from 
being syphoned off through the intake 16 when the pump 
stops. This liquid normally serves as the priming liquid 
when the pump is started. After standing idle for a long 
period, the pump may require manual priming. For 
this purpose, an opening 60, closed by a stopper 62, in 
the upper wall of the bowl section 28 provides an access 
where priming liquid may be poured in. 
The motor 12. support head 27 and impeller 22 form 

a subassembly which may be removed from the ‘bowl sec 
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4 
tion 28 thus exposing the diffuser 20 which may be eas 
ily withdrawn from its sleeved mounting in wall 56 and 
replaced with a new unit if repair is needed without hav 
ing to replace any part of the pump casing. In contrast, 
prior art pumps usually have the diffuser cast integrally 
with the ‘pump casing resulting in a costly replacement if 
it fails. The diffuser 20 may be a metal casting but is 
preferably formed of a suitable thermosetting plastic 
material similar of the type used for the impeller 22. 

In the present invention, the diffuser 20 is marked by 
a single volute vane 70 having a cutwater 72 and a dis 
charge opening 74 which is located in a vertical plane 
through the impeller axis. At the cutwater 72, the vane 
70 is closely adjacent the periphery of the impeller vanes 
46. From that point, moving in the direction of rotation 
of the impeller 22, clockwise as viewed in FIGURE 2, 
the inner surface 76 of the vane 70 increasingly diverges 
radially outwardly from the periphery of the impeller 
22 to a maximum radial sweep discharging into the cham 
ber 29. 

In accordance with the invention and in the preferred 
embodiment shown in FIGURES l-4, a portion of the 
vane 70 projects radially outwardly to form a hooded 
enclosure or generally rectangular Wall 78 which de?nes 
a priming passage 80 extending parallel to the axis of 
the pumping chamber 18. The passage 80 has a mouth 
82 at one end opening into a recirculation chamber 90 
and a port 84 at the other end opening into the pump 
ing chamber 18. A second cutwater 85 is provided in 
the vane 70 adjacent the port 84. An important aspect 
of the invention is the circumferential location of the 
priming passage 80 with respect to the pumping cham 
ber discharge opening 74. The priming passage 80 is on 
the side of ‘the diffuser 20 approximately 260° from the 
discharge opening 74 in the direction of impeller rota 
tion. This is contrasted to the prevailing practice of 
locating the priming passage in the lowest part of the 
pump casing which would normally be at the bottom of 
the diffuser. 

In the modi?cations of the invention shown in FIG 
URES 5-6, like parts will be identi?ed with like numer 
als and similar part by like numerals with the addition 
of a prime mark. In the modi?cation shown in FIG 
URE 5, the hood 78 of the preferred embodiment is 
removed and the port 84 is allowed to open directly into 
the flow space 90 of the air separation and discharge 
chamber 29. 
A further variation is shown in FIGURE 6 where a 

partial hood is used. In this arrangement, the wall 92 
is connected with the vane 70 on only one side of the 
port 84 and opens downwardly into the recirculation 
chamber 90. 

In FIGURE 7, a further modi?cation is shown where 
a crescent shaped hood 78' is used which is otherwise 
similar to the hood 78 of the preferred embodiment. In 
each of these embodiments, the priming liquid is recircu 
lated to the impeller at a location approximately 260° 
from the diffuser discharge opening. However, it should 
be understood that while this is the preferred location 
for the priming passage, satisfactory results may be ob 
tained with a circumferential spacing ranging from ap 
proximately 180° to 270° from the diffuser discharge 
opening. 
To increase the priming suction, an important con 

sideration is the radial spacing between the periphery of 
the impeller 22 and the port 84 and in this connection 
it is noted, for example, in the preferred embodiment, 
that the port 84 is circumferentially offset with respect 
to the axis of the priming passage 80 in a direction oppo 
site to that of impeller rotation. This places the port 84 
closer to the periphery of the impeller 22 to obtain in 
creased suction while permitting the passage 80 to be 
retained in the preferred location. It should also be 
noted that the priming passage inlet mouth 82 is elon 
gated in a circumferential direction and enlarged with 
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respect to the port 84. The signi?cance of these fea 
tures will be brought out in more detail hereinafter. 
The basic operation of the self priming centrifugal 

pump as described above involves the initial creation of 
a vacuum that draws liquid into the pump and then dis 
charges it under pressure. When the pump is started, 
a partial vacuum is developed as the impeller 22 cen 
trifugally evacuates the pumping chamber 18 of air and 
priming liquid. For e?icient operation, a substantial 
portion of this vacuum is created adjacent the impeller 
eye 23 so that maximum efficiency is attained in drawing 
liquid into the pump inlet 16. Any atmospheric leaks 
decrease the vacuum and correspondingly hinder the 
priming of the pump. 

During priming, as the impeller is rotated, the air and 
priming liquid within the pumping chamber 18 are forced 
radially outwardly along the impeller passages 45 dis 
charging from the pumping chamber 18 through diffuser 
opening 74 ‘into the air space in the upper part of the 
air separation and discharge chamber 29. Here the air is 
separated and escapes through the pump outlet 17 while 
the substantially air-free priming liquid is propelled into 
the recirculation chamber 90 formed generally ‘between 
the outer boundaries of the diffuser 20 and the casing 
14. Due to the rotation of the impeller 22, a turbulent 
condition exists in the recirculation chamber 90 which 
progressively diminishes in the direction of impeller rota 
tion the farther the liquid is from the diffuser opening 
74. As a result, an area may be located within the recir 
culation chamber 90 which will be at near minimum 
turbulence and consequently will have .a maximum con 
centration of air-free priming liquid. The location of 
a de?nite area of reduced turbulence is possible primar 
ily because a single vane diffuser is used, e.g., a diffuser 
having plural vanes would have a plurality of discharge 
openings with the result that it would be nearly impos 
sible to locate a substantially nonturbulent region within 
the chamber 29. Not only ‘is the priming ?uid less tur 
bulent at such a location and has less entrained air but 
with a pump having a single vane diffuser, it is moving 
at a lower velocity. Under these conditions the ?uid is 
less likely to by-pass the intake opening of a priming 
passage. 
For these reasons, recirculation of the priming liquid 

in the invention occurs approximately 260° from the dif 
fuser discharge opening 74 in the direction of impeller 
rotation. This region is sulliciently remote from the dis 
charge opening 74 so that the priming liquid is relatively 
nonturbulent and a uniform feed of priming liquid to the 
impeller 22 is thus achieved. This circumferential spacing 
may vary depending on the speed of the impeller, the 
shape of the pump casing, and the size or shape of the 
vane member, but in any case should not be less than 
about 180°, or diametrically opposite to the discharge 
opening 74, nor greater than approximately 270° from 
it and still achieve good results. For normal impeller 
speeds of around 3500 rpm, the preferred location is 
approximately that shown. 

In addition to the circumferential location of the prim 
ing passage in a nonturbulent region of the pump, the loca 
tion of the port 84 is an important aspect of the invention. 
Due to the rotation of the impeller 22, a pressure differ 
ential is created during priming across the port 84 which 
causes priming liquid to be drawn into the pumping cham 
ber 18. The closer the port 84 is to the periphery of the 
impeller, the greater the suction and the more rapid the 
recirculation of the priming liquid. For this reason, in 
the preferred embodiment for example, the port 84 is cir 
cumferentially offset with respect to the axis of the priming 
passage in a direction opposite to that of impeller rota 
tion. The offset condition may be less than an inch in 
certain cases, but the prime consideration is to achieve an 
optimum balance between suction power at the port 84 
and maximum air-free liquid concentration at the entrance 
of the priming passage. 
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It should also be noted that the inlet mouth 82 is en 

larged with respect to the port 84 to provide a full open 
ing for the ingress of priming ?uid under the in?uence 
of the suction created by the impeller. This also compen 
sates for the tendency of the priming liquid to surge past 
the inlet of the priming passage. 
With the invention, only enough priming liquid is need 

ed to provide a Working ?uid and maintain suf?cient air 
free liquid concentration in the recirculation chamber 90 
for recirculation to the impeller 22. When the pump 
begins normal operation the chamber 29 is completely 
?lled with the liquid being pumped which is discharged 
under pressure through outlet 17 and the priming passage 
ceases to function as such. 

‘While this invention has been described with reference 
to the prefererd embodiment or embodiments of the in 
vention, obviously modi?cations and alterations will occur 
to others upon reading and understanding of this speci 
?cation and it is my intention to include such modi?ca 
tions and alterations insofar as they come within the scope 
of the appended claims except where limited by the prior 
art. 
Having thus described my invention, I claim: 
1. A self-priming, axial feed, centrifugal pump com 

prising 
a casing having an axially extending ?uid inlet opening 
and an outlet opening in the upper portion thereof, 

a rotatable impeller within the casing having an intake 
eye at its axis connected to the inlet opening, 

a single volute vane member surrounding the impeller 
so as to de?ne a continuously expanding volute pas 
sageway outwardly of the periphery of the impeller 
which diverges increasingly radially outwardly in the 
direction of impeller rotation, 

a cutwatcr at the narrowest part of said passageway and 
a discharge opening approximately 360° therefrom 
each located substantially in a vertical plane through 
the impeller axis, 

a recirculation chamber between the vane member and 
casing outwardly of the volute passageway extending 
from the discharge opening and to about 270° in the 
direction of impeller rotation, 

an elongated closure projecting outwardly from and in 
tegral with the vane member considerably wider cir 
cumferentially than it is radially and de?ning a prim 
ing passage having an inlet mouth opening axially 
into the recirculation chamber between 180° and 
270” from said discharge opening and having, 

a discharge port at the end of said priming passage 
opening into the volute passageway at a location 
closely adjacent one side of said enclosure so as to 
be circumferentially offset in a direction of continu 
ously decreasing area of said volute passageway 
whereby an optimum relationship is achieved between 
suction power at the port and air-free recirculated 
?uid at the mouth of the priming passage. 

2. A self-priming, axial feed, centrifugal pump as set 
forth in claim 1 wherein said elongated enclosure is of 
generally rectangular con?guration having an outer wall 
closely adjacent the interior wall of said casing joined 
at each end by a side wall projecting substantially perpen 
dicularly from said vane member. 
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