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This intention relates generally to centrifugal 
pumps and is particularly concerned with a self 
painting pump, i. e., one fron which air trapped 
in the pump body may be expelled at the initia 
tion of pumping action Centrifugal pumps which handle liquids inter 
Emittently while the impeller runs coatinuously 
become inoperative because of air trapped in the 
napeller chamber even though the liquid may be 
supplied from a source above the level of the 
pump. This inoperative condition nay be cor 
rected either by venting the air through an addi 
tional Tent tube which is not especially positive 
and is quite expensive, or by causing the pump 
to discharge air against the static head in the 
discharge pipe. This latter Dethod is preferable 
and various means for practicing it have been 
provided in large pumps, but such means are not 
suitable for use in small pumps because of the 
lack of necessary space. 
: The present invention solves the problem of 
renoriog a from the in peer chamber of a 
centrifugal punp by providing a new neans and 
a new method u? mixing such air with liquid in 
the chamber and moving the Indixture to the punp 
outlet where the air may escape fron the purop. 
The present invention will be better under 

stood by those skilled in the art from the ?ol lowfing "description and the accompanying draw - 
ings, tra which: - - - Fig. 1 is a longitudinal. central, sectional view 
tacea through a pump embodyting the present 
inyention: 

Fig. 21s a cross-sectional view taken on line 
-- of Fig. 1: 
Fig. S is a view similar to Fig. , with parts 

otted showing a modified form of the presen 
invention; and Figs. 4 and 6 are central longitudinal. sec 
tional views taken through the main bodies of 
pump housings embodying modifications of the 
present invention. The pump of Figs. 1 and 2 comprises an in 
peller housing including a main body which has 
a generally cylindrical side wall provided with 
a peripheral outlet 2 and a front end will hav 
ing a central inlet 4, and another body compris 
ing a rear wall through which extends in in 
peller shaft B which is connected to an impeller 
T within sa impeller chamber defined by walls 
, and . it will b ded that front wall is inclined at 
a snan angle to rear wall . Due to this in 
clination the impeller chamber has a greater 
axial length than at the opposite side of the 
chamber which is a portion of restricted Adal 
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length. As shown, the axial length of b^ chan 
ber decreases from a maximum adjacent to the 
outlet 2 to a ninnum at said restriction oppo 
site that outlet. Also due to this inclination of 
front wall 3, the front or intake edge of the 
in peller is spaced farther fron the inner sur 
face of the front wall near outlet 2 than opposite 
the outlet and below outlet 2. 

Ihe inner surface of front wall is provided 
with a recess or depression which extends 
from a point adjacent the outer wall to, or 
approximately to the Inlet . This recess or 
depression 0 is defined by a surface f which is 
disposed longitudinally of the pump and extends 
into the wall 3 and a surface 2 which is in 
clined inwardly in the direction of rotation of 
the impeller from the outer end of surface to 
the inner surface of wall . Freferably, this re 
cess or depression extends radially but it may 
extend tangentially or spirally or otherwise. 
The operation of the apparatus of Figs. 1 and 

2 is substantially as follows: When the in peller 
chamber is partly filled with liquid and the frn 
peller is rotated it causes the liquid to flow along 
the surf sce of wall f. As the impeller noved the 
liquid downwardly toward the part of the cham 
ber of shortest axial ength. . e., the part oppo 
site outlet 2, the radial depth of the liquid is 
increased due to the convergence of the surfaces 
of the front and rear end walls and , and As 
the impeller moves the liquid from this place of 
restriction to the upper and larger part of the 
inpeller chamber, the water tincreases trn sixial 
length and decreases in radia length, thereoy 
creat 'ng a vacuum in the region of recess . 
Rotation of the impeller causes the liquid to flow 
across the recess repeatedly where it entraps Air. 
This tr is carried along with the liquid for, pel's 
bar overal revolutions and is gradually moved 
to the outer part of the moving liquid from which 

escapes readily when passing outlet . This 
entrapping or mixing of air creates additional 
vacuum' in the impeller chamber which tinduced 
a now of air through the net into the chantef 
and receas. Thus, air is exhausted from the 
chamber and inlet with resultant priming of the 
pulp. 

In Fig. 3 the means for inding the air and the 
liquid for the purpose of priming the pump con 
prises a modified form of recess forming appa 
ratus. In this case the inner surface of the front 
end wall a is substantially paralled to the inner 
surface of the rear end wall d and the reasess la 
is quite like recess but is not formed in the 
wall 3a. This recess Bo is formed by a longitus 
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dral surface a projecling it wa? dly total tile 
Iller surface of wa) a and ex lending radially 
fron closely adjacent to the Inner sui? Ace of Cy' - 
lindrical wall a to a place a da corn to 12 c tie 
a Fran the inner surface of wall a, a Sui is ct 
a slopes inwardly to the nine end of surface 

f in the direction of rotation of the nicle 
The operation of the unp of Fig. 3 is Sut 

st n n tally the same as that of Pig. and 2 except 
that it does not include the 'a culin creating 
efect of the inclied front wall . When liquid 
party ring the inpeller chanter 8a of Fig. 3 
is rotated and agitated there in by the in Peller . 
a partial vacuuin is created when the Quild 
moves a cruss recess Oa and air draw. I to that 
Iecess is thereupon mixed with the liquid, letter 
ths an escapes into cutlet a. It lis. the Duns 
speedy pries itself. 

In Fig. 4 is shown the nain part of an in peller 
housing like that shown in Fig. 3 with a depression 
fe theren formed by walls f f and 2 like the 
correspondingly numbered parts of Fig, but 
with front wall 3 being parallel to the rea, wall 
(not shown . The operation of the pung) having 
a man housing part as shown in Fig. 4 is sub 
stantially the sane as has been describcd above 
in connection with Fig 1 or nitting, howeve i. til) f: 
action traceable to the convergence of the front 
end wall toward the rear end walls. 
In Fig. 5 is shown the nan housini; }}a it i? 

a centrugsl pump which is dule like the hous 
ing of Fig. 3 or 4 but the front end Wall 3C As Idio 
vided with an iner surface 20 which S in the 
form of a spiral Starting fron the (t): end 
of surface 2 ... this inner surface 2D gradually 
moves inwardly in the direction of rot t, in Of the 
impeller and intersects with the irrit: Cld Of 
surface 2 Thus, the impelle chan be i' (i2C tases 
in axial length froin the inel erad ): S. f. fe 

to the oute end thereof 
he action traceable to this is cli. Eti CI Of the 

inner surface of front end wall 2 S Quit ke 
-that described for the inclinator of the ot 
wall 3 of Fig. . . e., liquid beina agitated a nd 
mixed with air and propelled downwardly : the 
charaber fron an axially longer part of the C & TT - 
ter through the restricted part Eind the lui War - 
ly into an cinlargerd part will induce a ?how Of Fiji' 
into the chanter from the illet (being and will 
then pent some of the ad to escape through 
the outlet. The action of the recess fortned by 
the intersection of surfaces and 2 f is Sull 
stantially the same as that described a boy'C 
connection with Fig. 3. 

It will be understood that any of thc r cess 
forning means of Figs, 3, 4 a.d 5 rueay be used 
with either the spiral or inclinu. inner at faces 
of the main housing part and that if dest d the 
inclined surfaces of the nain housins hats 
shown in Fig. 1 may be used without the reless 
forning means of Figs. 1. and 4. 
Having thus described the present invention 

so that others skilled in the art Inay be able to 
understand and practice the sane, I state that 
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what i desire to secure by Letters Patent is de 
?hd in what carned 
What a canned 
i. A Sntrifugal pump comprising a housing 

Il Cluding A Cylindrical aide wall having a periph 
c all Outc., a front end wall having a central 
inct, a car wall through which an in peller 
shaft extends, the front wail being inclined to the 
rear wal, said walls defining an in peller chain - 
be law in a portion of restricted axial length, 
and in Inpeller in and chamber having a lesser 
clearance with the front wall in the region of 
said restricted length. 

2. A centrifugal pulp comprising a house 
including a cylindrical side wall having a periph 
eral outlet, a front end wall having a central in 
let, a rear wall through which an in peer shaft 
extends, the front wall being inclined to the rear 
wall and including recess-forning neans, said 
walls defiling an apeller chanter which de 
creases in axial length from the outlet aide to 
tle opposite side, an irpeller in said charnber 
laving a greater clearance with the front wall 
adjacent aad outlet and lesser clearance cpposite 
said outlet, said recess-forning eans extending 
radially on the inner side of said front wall. 

3. A self-prinning Centrifugal pump conpising 
a Rousing having a rear wall, a front wall provided 
with a central et and a peripheral wall pro 
vided with an outlet and onling the outer 
peripheries of said rear wall and said front wall, 
said walls defling an impeller chamber, and 
means for mixing air and liquid in said chamber, 
said mixing means including an in peller rotat 
able in said charuber and coaxia witt saic net 
ind substantially straight recess-forning neans 
extending radially of the in peer axis along 
the inner side of said front wall adjacent to said 
Ampeller from said inlet substantially to said 
portpheral wall, said impeller serving, when ro 
tated, to cooperate with said recess-forning 
(neans to mix air and liquid and to propel that 
Inixture toward said outlet. 
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