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1. 
This invention relates to pumps and more par 

ticularly to self-priming pumps and to a new 
method of priming. 
It has for its principal objects the accomplish 

ing of a faster prime; a more positive control of 
the bypassed priming liquid; completely auto 
matic control of bypassed liquid to provide and 
maintain maximum Overall pump Capacity and 
efficiency; a self-cleaning, non-clogging type of 
liquid bypass control valve of great advantage 
when pumping liquids containing foreign mat 
ter; and a more Compact arrangement of the 
Casing. 
The invention consists of a casing having a cen 

trally disposed tubular Wall forming a suction 
passage Communicating with the eye of an impel 
ler, and supplied by the source of liquid supply, 
surrounded by a discharge chamber formed by the 
casing walls to receive the liquid from the im 
peller, communicating with the discharge pipe, 
the tubular wall having a passage with an orifice 
at one end communicating with the suction pas 
sage, and an Orifice at the other end communi 
cating directly with the discharge chamber, with 
a spherical member disposed at a distance from 
the last named Orifice, said distance and the 
weight of the spherical member being such that 
the spherical member is moved towards and 
against said last named orifice upon a predeter 
mined quantity and Velocity of flow of the liquid 
from the last named. Orifice to the other orifice, 
and is held in sealing position against said orifice 
during the pumping action of the pump when the 
liquid is free from air or gas, the said sealing posi 
tion being interrupted during the priming action 
of the pump, when the discharge chamber liquid 
entrains gas or air, the respective pressures in the 
suction passage and in the dicharge chamber co 
operating to hold the spherical member in sealing 
position or not. 
The invention includes also a cylindrical ve 

locity conduit extending below the suction pas 
sage wall and into the discharge chamber to in 
duce a conoidal liquid flow within the sphere of 
action of which the spherical member is drawn, 
when the discharge chamber liquid is substan 
tially free of entrained gas or air, that is when 
the pressure of the discharge chamber liquid is 
such as to bring the conoidal flow within the con 
tour of the sphere, the sphere is drawn along by 
the flow. 
The invention will be more fully described here 

inafter, embodiments thereof shown in the draw 
ings, and the invention will be finally pointed out 
in the claim. 
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In the accompanying drawings, 
Fig. 1 is a side elevation view of a pump, con 

structed in accordance with my invention, to the 
shaft of which a prime mover such as an electric 
motor (not shown) may be connected; 

Fig. 2 is an end sectional view of the same, taken 
online 2-2 of Fig. 1; 

Fig. 3 is a vertical section taken on line 3-3 
of Fig. 1; Figs, 2 and 3 are of reduced size, 

Fig. 4 is a sectional view of the bypass valve por 
tion of said pump with the valve in a closed posi 
tion; 

Fig. 5 is a sectional view looking down on the 
bypass ball valve and valve guides only, taken 
on line 5-5 of Fig. 1; and 

Fig. 6 is a diagrammatic view showing the op 
eration of the valve. , 
Similar characters of reference indicate cor 

responding parts throughout the various views. 
Referring to said drawings, the casing ?o has 

a priming chamber of which volute 4, suction 
inlet 3, and discharge chamber 2, may or may 
not be integral parts. As shown in the drawings, 
the above parts are cast integral. 
An impeller 5 is rotated by a shaft f8 within 

the volute case section f4. A section of suction 
pipe or hose 9 leading from the source of supply 
for conducting liquid to the pump, is connected 
with a suction connection 20 suitably bolted to 
the casing fo. This connection 20 has a seat for 
a check valve assembly 2, 22, and 23, as known, 
which assembly extends into the suction inlet 3. 
A section of discharge pipe or hose 24 for con 

ducting liquid and gas or air away from pump 
is at the upper part of the casing 10. A seal ar 
rangement prevents the entrance or escape of 
air or gas or liquid to the interior of the casing 
0, from the shaft side, 
Suction inlet 3 is arranged within the casing 

0 for conducting gas and liquid from the pipe 9 
to the eye of the impeller 5, 

Discharge chamber 2/is arranged for storage 
of priming liquid and for conducting gas and 
liquid from discharge opening of volute 4 to 
and out of discharge pipe 24. The discharge 
chamber 2 extends around the walls 3a and 
3b forming the horizontal portion of the suc 

tion passage 3, and extends to the lower part of 
the casing fo, 

Suction passage 3 and discharge passage 2 
are interconnected by bypass port passage 29. 
This passage 29 may be of the straight tubular 
type Opening as shown or of any other design, such 
as nozzle jet, venturi, etc. which might aid in 
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entrapping more gas with liquid at point of en 
trance to impeller. 
Resting at some point below the bypass passage 
is a ball valve 2 within the influence of liquid 

passing from the lower part of the chamber 2 
thru the bypass passage 2 into the suction pas 
sage ... The ball 2 is guided by a guide or series 
of guides 3 to assure its remaining in the sphere 
of influence of the bypassing liquid. 

It has been found that on certain types and 
sites of pumps, a bypass passage arranged as a 
nozzle with whole bypass and ball valve assembly 
arranged at an angle, gives greater gas handling 
ability. In the embodiment shown the bypass 
passage is formed by a tubular projection 29a de 
pending from the wall b, the upper orifice 30 
being in the wall b and the lower orifice 3 be 
ing at the lower end of the projection. Both ori 
fices are circular. The axes of the bypass passage 
2 passes through the center of the ball or ap 
proximately thereto. 
The important dimprovement is the arrange 

ment of the orifice 30 of the bypass passage 29 in 
line with the wall 3b of the suction passage 3 
and the arrangement of the other orifice below 
the Wall b, with the center of the ball substan 
tially co-axially disposed with the axis of the pas 
sage between these two Orifices, and with the 
Weight of the ball subject to stream flows of liquid 
entering orifice 3 and discharging at orifice 30, 
the velocity forces of such stream flows causing 
the gravity and weight of the ball to be over 
come, so that the ball is raised against orifice 3. 
in order to close the same. The ball is con 
structed of sufficient weight and allowed to rest 
at a distance away from bypass passage orifice 
3 so that these two factors (weight and distance) 
combine to hold it in position shown in Fig. 1 on 
all prining conditions, up to and including the 
'maximum priming pressure differential,' but the 
weight and distance is not great enough to hold 
ball 32 in this position when pumping (even under 
minimum pumping pressure differential which is 
always greater than maximum priming pressure 
differential). When priming ends and pumping 
begins, the ball 23 follows the line of flow and is 
carried upward closing bypass passage 29 and 
taking the position shown in Figure 4. It will re 
main in this position under all pumping condi 
tions, completely closing the bypass, orifice 3, 
thus preventing all recirculation, and maintain 
ing maximum pump efficiency and capacity. As 
soon, however, as the pump 'loses its prine' and 
priming conditions again preval, ball 2 imme 
diately drops away from bypass passage 3, thus 
opening it to liquid flow and allowing recircula 
tion to accomplish a repriming of the pump. As 
an example of the Weight and distance, for a 
pump of 77 G. P. M. capacity, the weight is 2A 
Ounces and the distance from the center of the 
ball to the center of the orifice f is one inch. 

Plugs or covers 25, 2, and 34 are screwed in or 
attached to the casing to facilitate inspection, 
assembly and drainage. 
The operation is as follows: 
Let us first take pump as shown in Fig. 1. The 

entire casing 0 is filled with liquid which auto 
matically fills all parts thereof, including volute 
4 and passages 2, 3 and 2. The suction pipe 
9 is extended downward to and submerged in 
liquid to be pumped. The discharge pipe 2 is lead 
away to a point of liquid discharge. Shaft f8 is 
then rotated by motive power attached thereto, 
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4. 
the gas in the suction line is entrained. This 
mixture of gas and air is thrown by the impeller 
out into the discharge line where the gas or air 
separates and passes of thru the discharge line, 
and the as or air free liquid again is bypassed to 
the suction passage. This recirculation process is 
continued until all gas is exhausted from the pipe 
9 and suction passage 3 and therefore liquid 
from the supply source drawn to and into the 
pump impeller. Pump is then said to be "primed' 
and continues to pull liquid from source of supply 
pipe 9 and throws it out into discharge pipe 2 
without recirculation (until suction line becomes 
"uncovered,' or until gas or air is allowed to 
enter suction line), when recirculation again 
takes place until the gas or air is removed, and 
the pump is again primed. 
The above described is the known action of a 

centrifugal pump, and the reference to bypassed, 
is made generally as bypass recirculation is also. 
known. 

However, without control of the bypass passage 
a continuous recirculation of a portion of the lic 
uid takes place materially lowering the pump ca 
pacity and efficiency. Various pumps at present 
on the market control and attempt to close this. 
bypass passage when pump is pumping and Open, 
it when pump is priming by various types of au 
tomatic and manual control. 
The present invention provides a positive 

trouble-free control of this passage, to Wit: as 
long as the pump is priming, the ball valve 2 
rests of its own weight at the bottom of the per 
mitted valve travel and liquid freely passes thru 
bypass passage 29. Under all conditions of pump 
and priming, a pressure differential exists between 
the discharge chamber 2 and the Suction passage 
f3 when the pump is running, and pressure is 
always greater in the discharge chamber 2 than 
in the suction passage 3. This causes varying 
quantities and at varying velocities of liquid to 
pass upward thru the bypass passage 2. The 
greater the pressure differential, the greater 
the quantity of liquid bypassed. For practis. 
cal purposes, the maximum pressure differen 
tial, when priming, can be said to be when 
the partial vacuum in the suction line approaches 
the maximum of which the pump design is ca 
pable of pulling. We shall call this for purposes 
of description "maximum priming pressure dif 
ferential.' Also the maximum pressure differen 
tial when priming is approached, is when the suc-, 
tion lift is at or near the maximum of which the 
pump design is capable and the pump discharge 
is near its 'shutoff' design point. We shall call 
this again for purposes of description "maximum 
pumping pressure differential.' 
Conversely minimum pressure differentials are 

approached when minimum suction lifts and zero 
discharge heads are encountered. It has been 
found that in a properly designed pump of this 
general type, the minimum pumping pressure 
differential is always greater than the maximum 
priming pressure differential. This fact permits 
the new and positive method of bypass control. 

It means in fact that the quantity and velocity 
of liquid bypassed upward thru the bypass pas 
sage 29 is under all conditions greater when 
pumping liquid than when priming, and in con 

70 

rotating impeller S. The action at this point is 
the same as any centrifugal pump, and some of 75 

Sequence the ball is raised to close the orifice, 
when the pumping action begins after the priming 
action ends. 
With an understanding of a sphere character. 

istic action in a flow of liquid, of interest here only 
to the extent that the sphere attempts to get into 



5 
and stay in the line of flow, the action of the ball 
valve control becomes quite evident. 

I have described several forms of my invention, 
but obviously various changes may be made in 
the details disclosed without departing from the 
spirit of the invention as set out in the following 
claim. 

I claim: 
In a centrifugal pump having a casing with a 

Central cylindrical chamber formed of walls in 
the casing, forming a suction passage, a supply 
pipe at One end thereof, an impeller at the other 
end thereof having its eye aligned with said suc 
tion passage, and a discharge chamber in said 
Casing Communicating with said impeller, and 
surrounding said central cylindrical chamber, and 
having a discharge opening, one of said walls of 
the central chamber having an opening there 
through, providing an Orifice spaced between the 
ends of the central chamber and spaced from the 
impeller, subject to the suction action of the flow 
in the central chamber, a cylindrical extension 
having one end in registration with said orifice, 
and having its other end in communication with 
the fluid in the discharge chamber, forming a ve 
locity conduit bypass passage, a spherical member 
of larger diameter than the open end of the ex 
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tension, a cage for the spherical member for hold 
ing it spaced from said open end, within the 
velocity flow of the bypass passage during prim 
ing and moved to close the open end, when the 
pressure in the central chamber is sufficiently less 
than the pressure in the discharge chamber to 
draw the spherical member to said open end, until 
priming again becomes necessary, the closed po 
sition of the spherical member on the extension 
preventing recirculation and the open position 
permitting recirculation of the discharging fluid. 
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