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This fnvention relates generally to centrifugal
pmnplcndtspdrt!chlulyoonocrnedwlthauu-
priming pump, 1. ¢, one from which air trapped
mthepumpbodymaybeexpdlodttthemiux-
tion of pumping action.

Centiifugnal pumps which handle liquids inter-
mittently while the impeller runs continuously
becoms inoperative because of air trapped in the
impeller chamber ever though the liquid may be
supplied from ‘s source above the level of the
pump. Thls inoperative condition may be cor-
rected either by venting the atr through an addi-
tionsl vent 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 ptpe.- This latter method is preferable
and various means for practicing it have been
provided in large pumps, but such means are not
sultable for use In small pumpe because of the
1ack of necessary space.

_:The present invention solves the problem of
removing air from the impeller chamber of &
centrifugal pump by providing a pew means and
a new method of mixing such alr with liquid in
the chamber and moving the mixture to the pump
outlet where the air may escépe from the pump.

The present invention will be better under-
stood by those skilled in the art from the f0l-
Jowing ‘description and the accompanying draw-
ings, tn'which:- -

-Pig.1is jongitudinal, central, sectional view
taken- through a pump -embodying the present
inyentton: : - :

Pic. 215 & cross-sectional view taken on ine
1—2of Pig. 1;

Flg 8 is s view similar to Fig. 1, with parts
ofpitted showing & modified form of the present
invention: and - - :

Pigs. 4 and b are central, longitudinal, sec-
tmn;lvimhkent.hmuzhthemdnbodiuof
pumep housings embodying modifications of the
present invention.

“The pump of Figs. 1 and 2 comprises an im-
fncluding & main body which has
a generally cylindrical side wall § provided with
npedphenlouuet! :ndntrontendvrlnl hav-
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length. As shown, the axial length of ths cham-
ber decreases from & maximum adjacent to the
outlet 2 to a minimum at sald restriction oppo-
site that outlet. Also due to this ‘nclinstion of
front wall 3, the fronot or intake edge of the
impeller is spaced farther from the inner sur-
tace of the front wall near outlet 1 than opposite
the outlet and below outlet 1.

The inner surface of front wall 3 i provided
with e recess or depression 19
from u point adjacent the outer wall { to, or
approximately to, the inlet 4. This recess 0r
depression (0 is defined by a surface {t which 1s
disposed longitudinally of the pump &nd extends
into the wall 3 snd a surface {2 which is iD-
clined inwardly in the direction of rotation of
the impeller from the outer end of surface (t to
the Inner surface of wa]] 3. Preferably, this re-
cess or depression extends radially but it may
extend tangentially or spinally or otherwise.

The operation of the apparatus of Figs. 1 and
2 is substantially as follows: When the tmpeller
chamber is partly nlled with liquid snd the im-
pelier 1s rotated it causes the Hquid to flow along
the surfsce of wall {. As tho tmpeller moves the
liquid downwardly toward tha part of the cham -
ber of shortest axial jength, 1. €. the part oppo-
site outlet I, the radial depth of the liquid 18
increased due to the convergence of the surfaces
of the front and rear end walls 3 and §, and as
the impeller moves the liquid from this place of
restriction to the upper and larger part of thé
impeller chamber, the water increases in sxial
length and decreases in radial Jength ther<oy
cres'ng a vacuum In the region of recess 1¢.
Rotatién of the mpeller causes the liquid to flow
acrogs the recess repestedly where it entraps adr.
This ® {r is carried along with the liquid for, pe1-
hapr Joveral revoluticns and is grsdually moved
to thik outer part of the moving lquid from which
it escapes readily when passing outlet 1. This
entrapping or mixing of air createx wdditional
vecuum' {n the impeller chamber which Induces
a flow of alr through' the
and recess. Thus, sir is exhsusted from the
chamber and inlet with resultant priming of the

form of recess forming appa-
ratus, Int.hhuutbclnnermﬂweofmemnt
end wall lah;um.ntllnlpunneltotbelnner
mrtnceoftherurend'anunndtherww“a
{s quite like recess " but ts not formed in the
wall 3a. This recess i8a iz formed by a longitu-

prises a modified
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dinal surface {ia projecting inwardly rrom the
Inner surface of wall 3a snd extending radislly
{rom closely adjacent to tlie Inner surfnce of cy-
lindrica) wal] fa to a place ndfecenl to the Iniel
da. From the inner surface of wall 3a. a surlace
(la slopes inwardly to the innes end of surface
f1 in the dlrection of rowtion of the Impeller

The operation of the pump of Fig. 3 is sub-
stantlally the same as that of Flgs. 1 and 2 except
that it does not include the vacuum creating
effect of the incllned frent wall 1. When liquid
partly Alling the impeller chamber 8a of Fig. 3
Is rotated and agltated therein by the impeller 1,
a partia] vacuum is created when the lquid
moves acruss recess {(0a and alr drawn inlo that
recess is thereupon mixed with the liguld  Lsater
this alr escapes Into cutlet 2a. Thus, the pump
speedily primes itself.

In Fig. 4 is shown the maln part of an impeller
housing like that shown in Fiz. 3 with a depression
10 thereln formed by walls (I and {2 like the
correspondingly numbered parts of Fig. 1 but
with front wall 3b being parallel to the rear wall
(not shown!. The operaton of the pump having
a maln housing part as shown in Fig. 4 is sub-
stantially the same as has been described above
in connection with Flg 1 omitling, howevei, the
actiop traceable to the convergence of the front
end wall 3 toward the rear end wall §

In Pig. 5 Is shown the maln housing part of
a centrifugsal pump which is qulle like the hous-
ing of Fig. 3 or 4 but the front end wzll 3¢ s pro-
vided with an inner surface 20 which is In the
form of a spiral. Starting from the ouler end
of surf{ace 2[, this inner surface 20 gracually
moves inwardly i the direction of rotntion of the
impeller and intersects with the nner end of
surface 1{. Thus, the impeller chamber decreases
in axial length from the Inner end of s.rince
11 to the outer end thereof

The action traceable to this inclineticn of the
inner surface of front end wall 23 Is quite ke
that described for the inclination of the Iront
wall 3 of Fig. 1, L. e, liquid beinz aglhiated and
mixed with air and propelled downwardly in the
chamber from an axially Jonger part of the cham-
ber through the restricted part and then upward-
Iy tnto an cnlarged part will induce a flow of &ir
into the chamber from the inlet openingz and will
then permit some of the alr Lo escape through
the outlet. The action of the recess formed by
the interseclon of surfaces 2& and 21 ls sub-
stantially the same as that described above (n
connection with Fig. 3. )

It will be understood that any of the r:cess-
forming means of Figs. 3. 4 arnd 5 may be used
with either the spiral or incline.: inner surfaces
of the main housing part and that if desir d the
inclined surfaces of the main housing ~arts
shown in Fig. | may be used without the re.ess-
forming mesns of Figs. 1, 1 and 4.

Having thus desci.ibed the present inventlon
s0 that others skiiled in the art may be able to
understand and practice the same, I state that
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what I desire Wo secure by Letters Patent s de-
Nned in what {2 claimed.

What s claimed ls:

I A centrifugel pump comprising s housing
including a crlindrical atde wall having a periph-
cral outict, a front end wall having s central
inlet, & rcar wall through which an impeller
shaft extends, the front wail being inclined to the
rear wall. sald walls defining an unpeller cham-
ber having a portton of restricted axial lergth,
and anh impeller {n satd chamber having a lesser
clearance with the front wall In the region of
sald restricted length

2. A centrifugal pump comprising a housing
including a cylindrical side wall having a periph-
eral outlet, a front end well having a central in-
let, a rear wall through which an impeller shaft
extends, the front wall belng inclined to the rear
wall and Including recess-forming means, sald
walls defining an {mpeller chamber which de-
creases in axial length from the outlet alde to
the opposite side, an irapeller in sald chamber
having a greater clearance with the front wall
adjacent said outlet and lesser clearance cpposite
said outlet, sald recess-forming means extending
radially on the inner side of sald front wall.

3. A self-priming centrifugal pump comprising
8 housing having a rear wall, a front wall provided
with a central fnlet, and a peripheral wall pro-
vided with an outlet and joining the outer
peripheries of sald rear wall and sald front wall,
s&id walls cCefining en impeller chamber, and
means [or mixing air and liquid in sald chamber,
sald mixing means {ncluding an impeller rotat-
able in said chamber and coaxiul with said inlet
und substantially straight recess-{forming means
extending radially of the impelier axis along
the inner slde of said front wall adjacent to sald
{mpeller from sald inlet substantially to sald
peripheral wall, said tmpeller serving, when ro-
tated, to oocoperate with said recess-forming
means to mix air and liquig and to propel that
mixture toward said outlet.
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