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i
jI‘his invention relates to a self-priming cen-=
trifugal pump unit for liguid dispensing appara-

tus, and more particularly to-a pump unit which-

is advantageously adapted to perform the pump-

ing funetion in s gasoline dispensing system and -

to deliver the gasoline. to a .meter free from air
and vapor. .

The principal components of the usual gasoline.

dispensing systemi comprise an underground res-
ervoir having a.conduit containing a check valve
léading therefrom 16 a pump, a motor to drive

the. pump,. an air eliminator to separate air from .
the pumped gascline, a. meter through which the. -

gasoline ffom the air eliminator.is forced. under

pressure, a computer having g driven connec-

tion with the meter, and a dispensing hose con=
necting with therdischarge. from:the meter and
containing an outlet dispensing valve. It is cus-
tomary practice in-such - dispensing’ systems to
employ. rotary positive-displacement -type pumps
to perform’ the: pumping operation.

pump in operation. This characteristic. of ‘con=

struction results from the common practice .of”

operating the pump to deévelop pressure beiore

the dispensing valve is opened and ‘after it is-
closed ‘following o dispensing operation. Were”
it not fer the by-pass, if the. dispensing valve:

were clozed 'with the pump, running, the pres-

sure. develdped would “either stop the pump or !
It is also necessary.to”

cause serious breakage.
includs in the by-pass line a check valve which
is designed to permit the by-pass of gasoline

when the dispensing valve is closed and to cut off
the by-pass.-flow when.the dispensing valve is.

opened.. The.disadvantages of such an arrange-

ment are many. ¥From the econsmic standpoint,.

additions} power is consumed to pump the gaso-
line through the by=passand by-vass valve. Fur-
thermore, such construection adds te the expense
of ‘any-gasoline pump installation. TIn addition,

failure of the by-pass valve will stall the motor-

or otherwise result in serious damage to the
entire-dispensing system.

It" is therefore- apparent wh‘y‘ many attempts

have been made-to-find-a practical substitute for
the rotary positive  displacement pump:in gaso-
line-dispensing systems: THe use of centrifugal
typé pumps has been proposed; since centrifugal

pumps offer ‘certain advantages over the rotary- i

10

.20
However,
due to'the positive-action' ofthese pumps and-
the. high' pressures- which -they are capable oi'
building-up, it is necessary to employ therewith"
a by=pass line from the outlet to the suction side-
of the pump to hy-pass gasoline while the ‘outlet’
valve. in the dispensing hose is closed and the:
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positive-displacement ‘type:pump forisuch a pur-.
pose.- Pérhaps mostisignificant is «he -fact that-
no.-hy-pass connection: need:be:employed: with
centrifugalipumps; due -6 the:charaecteristic of
centrifugal pump- impellérs:which ‘enables :them::
to-idle or slip-whilethe:dispensing valve:is closed;
without building-up-serious pressures-on the dis-
charge-side-of ‘the pump::. WHen 'such -a- condi-
tion exists:in a-centrifigal ‘pump, that'is, when-

‘the  dispensing valve -is-closed; the: power-con-~

sumed by:thepump-is-considerably-less than that:
consumed when the dispensing valve-is open and-’
the ‘pump is'pumping undér full l6ad. Rotary:

positive-displacenmient type pumps-are-not so-ad- -
‘vantageously: adaptéd.. Moreover, a:-centrifugal

pumy is one:of-the-most ‘economical and efficient
types-of ‘dévices for pumping:purposes:

On - the' other- handy the use-of centrifugal”
pumps in gasoline dispensing:systems:is‘compli-
cated by thefdet-that ordinary centrifugal pumps
fail'to remain: in-a ‘state-of ‘prime under all ‘con- -
ditions~of‘operation. Since: the -operation of:a
centrifugal pump’ dépends-upon the-inertia-of ‘a-
lquid-to--develop ‘the-necessary pressure; it can-
not pumpif ‘air entérs-the impeller-causing air-
binding: Therefore, centrifugal pumps must be
provided-with-some:means-for filling the suction:
line and ‘the pump: casing with' liguid before-the
pump-can discharge.. Various-means have been
proposad to-perform-this function. For example,
the use-of a-check valve in the: suction line, or
the-use of a-smallsuxiliary-priming pump, as
well as maintaining the impeller-under a posi-
tive Head by~ locatinga- discharge tank there-
ahove, have -all’ been- proposed: However, such-
arrangements ‘have-not proved: to-be completely:
successful’ or- practical - under: all conditions.
Clearly; they have- not- rendered‘ centrifugal
pumps suitable for usein gasoline dispensing sys-
tems wherein” a- highly volatile liguid 'must be
handied by the pump; It‘has-also been proposed
+0 combine:certain features of the rotary posi=
tive displacement’ type  pump with features of-
tHe centrifugal type pump; but such devices have:
not been déemonstrated to be.a practical solu=
tion to the problem:

One of “‘the most important objects of ‘my in-
vention; therefore; is to provide a self-priming,
centrifugal pump. of such’ design as to render:
it ‘practical for-use’in a gasoline dispensing sys-
tém, thereby eliminating-the necessity for -ems=
ploying the by=pass-construction-used with rotary
positive ‘displacément ‘pumps-and - permitting: the:
enjoyment of other advantages which-attend the:

. use of centrifugal pumps:
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Another object of my invention is to provide
a centrifugal pump having improved priming
means incorporated therewith to eliminate the
priming problem which in the past has restricted
the broad application of centrifugal pumps.

A further object of my invention is to pro-
vide an improved centrifugal pump- impeller
designed to facilitate priming of the pump.

A still further object of my invention is to
consolidate the necessary elements of a pump
system with an improved centrifugal pump in
a novel manner to achieve an integrated pump-
ing unit having improved design and operational
features, and occupying a minimum amount of
space. ‘

Another object of my invention is to provide
an integrated pump unit of the character de-
scribed wherein the component parts thereof are
all readily accessible without disconnecting the
unit from the dispensing system and wherein
possible trouble can be quickly detected and
isolated to the defective part, thereby reducing
the time of shutdowns for servicing the pump.

A further object is to provide a pump unit
of the character described wherein the- indi-
vidunal -parts thereof are simple and -economical
to manufacture, assemble, and maintain.

Another object is to provide in the outlet from
the pump unit an.improved outlet check valve
designed to. resist the shoek of sudden pressures
developed between the check valve and meter
when the gasoline -discharge -valve is suddenly
closed, thereby preventing damage to the meter
and other portions of the dispensing system

Still- another opject is to provide for a.dequate
drainage and venting from the impeller drive
shaft to prevent the hazard -accompanied. by
the possible leakage of inflammable liquid and
vapors along the drive shaft

These and other objects are accomplished b_}

my invention wherein I provide 2 pump unit
containing within one compact housing an inlet

conduit having a strainer and check valve there-
in, a centrifugal pump 1mpeller a _discharge
chamber thereabout, a primary air separation
chamber, a liquid dlscharge conduit -from the
primary air separation chamber and an outlet
check valve in the liquid discharge conduit, and

a secondary air separatlon chamber havmg a
float operated valve therem controlling a return’

conduit to the pump inlet conduit. The float
valve aforesaid is the subject of my copending
application, Serial No. 290,016.
priming the pump, the 1mpeller which is char-
acterized by a central inlet eye and a plurality
of passages radiating from the central inlet eye
to the outer periphery of the impeller, i§ further
provided with. lateral passages connecting with.

the radiating passages; and a recirculating or’

priming passage is provided between the impeller
chamber and the primary air separation chamber
to permit the flow of priming liquid.to the
lateral passages in the impellé¥. " This flow is
s0. controlled that priming liquid is intréduced
to the radiating passSages in the form of suc-
cessive slugs of liguid which serve to entrap
successive volumes of air therebetween and drive
the air to the outer periphery of thé impeller,
thereby creating suction at the impeller inlet.

My invention may be best understood by ref-:

erence to the accompanying drawings and the
descriptive mattel relating thereto ‘wherein a
preferred embodiment of my pump unit is specif-
ically shown and described.

Referring to the drawings,

To facilitate
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Fig. 1 is an isometric view of my pump unit
showing the motor connected thereto;

Fig. 2 is a plan view of the pump unit and
motor shown in Fig. 1;

Fig. 3 is a section in elevation taken along line
3—3 of Fig. 2;

Fig. 4 is g section in elevation taken along line
4—4 of Fig. 2;

Fig. 5 is a sectional view, looking down, taken
along line 5—5 of Fig. 3;

Fig. 6 is a section in elevation taken along line
6—6 of Fig. 5;

~Pig. T is a schematic representation showing
the prinecipal elements incorporated in my pump
unit;

Fig. 8is a sectlon in elevation showing the de-
tail of the float valve and mechanism associated
therewith which also appears in Fig. 6;

Fig. 9 is a section in elevation showing the de-
tail of the outlet check valve which also appears
in Fig. 6;

Fig. 10 is a side view in elevation of the im- .
peller which is shown in section in Figs. 4 and 5;

Fig. 11 is'a side view in elevation of the wear-'
ing ring which. is shown in" section in Figs. 4
and 5; and

Fig. 12'is an isometric view of my pump unit,
partly in section, showing the spatial relation-
ship of the elements, chambers and conduits
therein. ' .

The general arrangement of elements which I
have consolidated in" my pump unit may be
ascertained from the diagrammatic representa-
tions shown in Fig. 7. "A more specific deserip-
tion of my invention, with reference to the- other
ﬁgures follows

Suctzon inlet conduit

Referring to Figs. 1, 2, 3 and 12, the pump unit
housing is indicated generally at I, and the motor
and motor bell housing which is bolted thereto
is indicated generally at 2 and may be provided
with conventional voltage regulator and elec-
trical conduit connection box as shown. The
base of the pump housing is provided with a
suction inlet '3 which leads into portions 4, 5
and 6 of a suction conduit delivering liquid to
the impeller eye and formed by. partitions within
the housing. The base of housing | is provided
with a removable closure T which is adapted to
position a strainer 8 within portion 5 of the suc-
tion conduit to prevent any foreign matter from
entering any further portion of the pump sys-
tem. A suction check valve indicated generally
at 9 and of any suitable type is positioned down-
stream of the strainer between portions 5 and 6
of the suction conduit and a removable closure
{0 is provided in the top of housing | to permit
insertion and servicing of valve 9. From the
check valve 9 'at a high point in the housing
the portion 6 of the suction conduit bends and
extends downwardly to form an inlet connec-
tlon Wlth the 1mpe11er i1 :

Impeller and impeller chamber

The impeller il, shown in Figs. 4, 5, 10 and
12 is a dise-like cylindrical member which is pro-
vided with a collar 12 adapted to receive a
drive shaft. An annular inlet passage (3 sur-
rounding this collar extends into the impeller
from one end face thereof and a plurality of
radial passages {4 are provided to connect inlet
eye 13 with the outer periphery of the impeller.
The outer periphery of inlet 13 is provided with
a bearmg l5 extendmg outwardly from the end
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face of the:impeller. which. carries- bearing; 15..
Lateral passages: 16, the.purpese of whieh- will:
hereinafter appear,, are: provided: at. peints: ad=-
jacent. the bearing: to connect radial.passages- {4
with.the end. face: of the. impelleri carrying. said.
bearing. The. impeller (i is:situated: within an:
impeller: chamber i1:formed .between:a.partition:
8. within:the housing. 1 and the end-plate {9-of
the. bell - housing for. motor. 2. Bearing: (8- of-
the .impeller operates.against..a. portion:.of; payr--
tition 18 and.a.wearing ring 20; rigidly secured:
to .partition 18- by. means- of bolis. 24 - counter--
sunk. within the wearing.ring. in.counterberes 22:.
The wearing ring 28.isfurther.provided,.as-shown:
in.Figs. 5,.11, and 12,. with. arcuate- passages: &3-
which. communicate. impeller chamber: {1 with-
the region. of: lateral.passages- (6.in impeller 1. -
Partition. 18 is.provided .with:a.recirculation:pas--
sage-24 to communicate.a.source.of priming liguid
with. impeller.- chamber. {1. and thenece through:
passages 23.in.wearing: ring. 28. to. passages: 16
in.the impeller. v

As. stated. hereinabove,. the -impellers i 1. is: so:
constructed that. priming:liguid is:introduced-to-
the radial passages:{4.in:the form.of: successive
slugs.-of  liquid .from. the. primary. air. separation:
chamber. to.entrap -air from.the. suction.inlet 8.
and. prime. the: pump.. To. accomplish. thisrre--
sult, the-size and number; of-the radial passages
14.and .lateral passages- 16, .as.well:as. the. size
and number of .arcuate passages.23.may vary-de--

pending .upon.s number of considerations. The»

pump capacity will.depend, within certainlimits;
primarily. upon the size.and number of .the radial-

passages-14 and the speed:of.impeller rotation;.
although other factors:obviously influence pump. -

capacity.. For any. particular. impeller capacity.
wherein the size.and number. of . radial passages.-
[& have been.chosen, having the.impeller speed
in mind, the size.and.number.of both the arcuate:
passages 23.in wearing.ring.20.and.the-lateral:
passages. {6-in the impeller.should.be such .that-
before g slug. of. liquid .is. discharged. : from:any -
radial passage .during. priming, .another-slug: of.
liguid is introduced .so.that.a: liguid 'seal.is. at

let. of the impeller. Should. this: seal become
broken, priming efficiency.will be impaired.. Thus,
the size of the passage. means; including. gx--
cuate. passages-23. and lateral passages-(8; fox
introducing.. priming., liquid. to.. radial passages
14 should. be. of sufficient magnitude.to:permit-a -
liquid. seal to.be formed.in each radial passage.
by a slug of liguid. For maximiun.priming.ef--
ficieney it is desirable.to -space.the. successive -
slugs. of Yiquid as far apart.as possible -without.
breaking the liguid seal and to.entrap.thelargest.

possible. volumes . of: air. or- vapor. between: sue~-

cessive slugs. The. frequency of these. slugs, in«
turn, is determined. by the.speed:of .impeller. |4
and the. number of passages directly. conveying.

priming liguid to.the region.of-lateral passages .-

{6. . For the.embodiment specifically shown here--
in, two such passages 23 in wearing ring 20 are
provided for this purpcse: However, one or more
may be.employed depending. upon the factors-dis-
cussed. It is preferred to.provide .such.passages:
as 23 in pairs to balance.the forees -acting upon:
impeller.{{ during. priming... Moreover; although
passages 23. are shown disposed. in: the-horizental

plane, the vertical plane or any-other-plane may:-
be suitable -as-long-as priming Hquid:.is always:

in. communication therewith::.

10~

20

4

4
all times maintained between the.inlét and. out~-

5

6

6

7

It should:benoted, in connection:with: impelléy:

1 | that passagess:l4;althoughishown-tobe radial,

»
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6:
may. radiate-from-the inlet.eye-13.to:theouter-
periphery. in .other respeets than that specifically:
shown. Passages:|4-may intersect-eye. i tan--
gentially-and/or: may-be:curved...

Impeller | | is keyed to a shaft25-which is-driven
by-motor 2-.and which is-journaled in bearing 25x.
Key.- 26..and lock . nut. 21- are: provided for: this-
purpose... A-packing ring-28-is-situated between:
impeller: 1| -and:-plate 19-and .is rigidly secured:
to. plate 19-by-means. of. countersunk .screws. or~
rivets 28a within packing ring. 28-in counterbores-
28b..to.provide. a- working ‘surface. for a-packing.:
A packing :and. packing.. gland. resiliently urged-
against-packing ring 28 by-a spring, all .of ‘which

- are-generally.indicated at.29, are provided within .

end plate.19.to minimize-fluid leakage aleng shaft
26. As.an-added precautionary. measure:should

there occur.leakage around packing 23.and along-
shaft 25, conduits; as.-shown, are. provided .from

the.motor. side of: the. packing and -terminating.
with: ported.vent plugs-30.and .31 .t0 exhaust.such
leakage. from: the pump- unit:-

Impeller discharge ‘chamber
Animpeller- discharge- chamber- 32; shown:in
Figs. 3, 4, 5 and 12, is provided .within: housing
I and extends about the outer periphery of im-

peller il and communicates therewith. This
impeller -discharge chamber: may-take any: con-

-venient form.-such as that ofia:doughnut, bub:is:

preferably -of-the-volute:type. The: purpose of
this:chamber is-to gradually perform-a transition
from radial flow of ‘liguid in the-impeller-to tan-
gential flow-as well as to initiate the separation of-
any-air whichmay.be entrapped within theliguid:
being pumped.: -An -outlet 33 is-provided in the~
impeller discharge - chamber: extending  down-
wardly and discharging in the:same direction into
primary air-separation chamber 34, Raffle means:

-may - be -provided-in -conjunction with outlet 23"

and extending -within impeiler discharge:chamber
32.to faecilitate -direction: of the liquid in the im--
pellersdischarge chamber:toward the outlet:33.:.

Primaery. .air separation. cliamber

The-primary;airseparation chamber 24, shown®
in~Figsis. 8, 45: 5, .6~ and 12, is-a- relatively ‘large:
chamber conipared: {6 othér portions of the pump-
unit-and-is-separated from impeller chamber {7
by partition:18-and bounded by the suction inlet
conduit 6 -leading 'to-the. impellér eye: 3. The
purposeof ‘the primary air separation chamber,
as-the:mame-implies,” is  to separaté the air and
difficultly condensable vapor- from the liquid
which has ‘been freshly 'pumped and discharged’
thereinto. This:maybedueto aeration or cavita-
tion caused: by~ the centrifigal pump or simply:
duerto the presence-of-air-or vapor on the-inilet
sideT of ' the pump. The" immediate - discharge
frome-outlet 33 of impeller-discharge chamber 32"
passes:into aiwell 38:formed by a hafié 35 with-
in-primary-aimseparation chamber 340 prevent
saturation:of 'all stheliguid within:chamber: 34-
withsairs. Thiscwell directsthe:saturated liguid-
tothe top of ‘chamber 34, where it releases ther
airrand/or vapor; leaving theliquid outside~of -
well:34-freeof air and entrained vapor:. Thus,
the:liguid-available for priming through passage
24+ and: for discharge: from: the pump: unit
through conduit 38, describad hereinafter;  is:
maintained. air. and. vapor-free. The level of
Hquid in chainber 33 will remain near the top of
theschamber: at all times unless there is: a, leak
insthe:systéem. At:the: lowest leveliliguid“could.:

“falkinchamber 34, there would: still remain suffit
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cient liquid to reprime the pump. Furthermore,

a liquid seal is normally maintained over the
outlet 33 of impeller discharge chamber 32 which:
helps prevent the impeller chamber from accu-
mulating air when the pump is idle and facili-
tates priming. During repriming and normal
operations the air and/or vapor separating from
the liquid as it reaches the top of chamber 34
is forced into a restricted conduit 37. Conduit
31 may be an ordinary tubing containing an
orifice therein. Recirculation passage 24 in par-
tition 18 is preferably disposed below the central
portion of the impeller to insure at all times an
adequate source of priming liquid from the pri-
mary air separaticn chamber 34 to the impeller
t1. A pump outlet conduit 38 extends down-
wardly into chamber 34 on the opposite side of
baffle 36 from well 35 to receive air-free liquid
from a point near the bottom of primary air sep-
aration chamber 34. This outlet conduit con-
tains a check valve geénerally indicated at 39 dis-
posed therein and extends laterally beneath the
top of housing i, terminating in outlet passage
40, to permit the placement of a removable clo-
sure 31 above valve 39 for installation -and re-
moval of the valve. .

Outlet check valve

Outlet check valve 39, shown assembled in Fig.
6 and shown in detail in Fig. 9, is designed to re-
sist the shock in the fluid column above the
check valve when the outlet valve in the gaso-
line dispensing hose is closed following a dis-
pensing operation. In many dispensing systems,
when this dispensing valve is closed, the inertia
of liquid in the system frequently tends to build
up pressures on the cutlet side of the check valve
between pump and meter which tend to:snhap the
valve upon its seat with such force that serious
damage is apt to occur. Accordingly, valve 39
is s0 constructed and- designed that it will resist
initially ‘any impact exerted thereupon as a re-
sult of sudden pressures developed thereabove.
Basically, the valve consists of a valve seat 42
which is adapted for insertion within outlet con-
duit 38, a valve disc 43 cooperable therewith,
preferably of a shock absorbent material such
as cork, a valve stem 44 riding within a valve
stem guide 45, a. collar 46 on said valve stem and
above valve disc 43, and =3 spring 471 operating
against collar 46 for urging the valve disc to-
ward the valve seat. Beneath valve disc 43,
valve stem 44 is provided with .a piston 48 recip-
rocable within the hollow. eylindrical member
forming valve seat 42 and having a loose fit there-
in, and the lower portion of piston 48 is provided
with a taper. The effect of this construction is
that any sudden downward motion of the valve
toward its seat will tend to become retarded be-
fore disc 43 contacts seat 42, due to the action
of piston 48 exerting pressure upon the liquid

beneath. However, the slight clearance pro--

vided between piston 48 and the cylinder within
which it operates permits leakage of liquid there-
between -and ultimate closure of the valve. as
long as a sustained pressure above the valve ex-
ists, overbalancing the pressure therebeneath.
Thus, the valve 39 is permitted to close when de-
sired, but unnecessary shock during the closing
operation is eliminated.

Secondary air separation chamber

The air which is permitted to bleed froni i)ri-
mary air separation chamber 34 through re-
stricted conduit 3T will invariably contain volatile
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8
vapors- and may -also-contain entrained liquid.
To recover as much -liquid as possible passing
through -conduit 371 and to facilitate furthér air
separation, & secondary air separation chamber
43, shown in-Figs. 5, 6 and 12, is provided within
the pump unit." This air separation chamber is
provided with an air vent 50 in the top thereof,
shown in Figs. 1 and 2, a float 5t of any suitable
buoyant material such as cork, and a float op-

-erated valve to control the liquid level therein,

Float 51 i5 disposed upon a vertical rod 52 con-
necting at the base thereof with the needle por-
tion 83 of a needle valve having a seat 54 situated
in the’base ‘of ‘chamber 49 and disposed about
needle 53 in the form of a collar, as shown in de-
tail in Fig.'8. ‘This needle valve is in communi-
cation with a 'conduit 55 extending therefrom in
the base of housing [ to portion 4 of the suction
inlet conduit to the pump unit.  Thus, as the float
51 rises within the secondary air separation
chamberin response to the liguid level therein,
the needle valve is opened and liquid recirculates
to the suction-inlet. The portion of chamber 49
above -the liquid level therein is under atmos-
pheric pressure due to air vent 50 provided in the
top thereof communicating with the atmosphere,
as shown in Figs. 1 and 2. For this reason and
for the reason that the conduit 55 is under suc-
tion, the needle valve may tend to stick to its
seat, although the liquid level within chamber 49
has risen to a point which should cause the float
51 to open the valve. To insure that this condi-
tion will not occur, the pressure of fluid coming
from conduit 37 is employed to assist opening of
the valve, as shown 'in Figs. 6 and 8. For this
purpose, the top of chamber 49 is provided with
a removable closure 56 to which conduit 37 is
connected. A cylinder 57 having a central bore
58 therein depends from removable closure 56,
and rod 52, upon which float 51 is mounted, ex-
tends upwardly within bore 58 to form a small
piston 59 operating within bhore 58. The top of
bore 58-is provided with a lateral passage 60 ex-
tending therefrom to the chamber 49 to permit
elevation of piston 59 within bore 58 when a pres-
sure is developed therebeneath. To develop this
pressure, another passage 61 is provided within
cylinder 87, extending from a point in communi-
cation with conduit 37 and directing at 62 a jet
against the lower face of piston 59. Rod 52 is
tapered at 63 immediately heneath piston 59 and
passage 64 communicating with this portion of
rod 52 is provided to permit fluid from conduit
37 and passages 61 and 62 to pass into chamber
49 except when piston 59 is fully elevated. ‘When
piston 59 is fully elevated, the tapered portion
of rod 52 enfers bore 58 to prevent passage of
fluid from primary air separation chamber 34
through passages €1, 62 and 64 into secondary
air separation chamber 48. Thus when second-
ary-chamber 49 accumulates sufficient liquid, flow
of further liquid thereto is avoided until most of
the liquid has been exhausted through valve 53.

- Operation

The operation of my pump is as follows: As-
suming that the pump has been initially installed
in a dispensing system, it is necessary to fill the
primary air separation chamber with liquid to
facilitate priming although the pump will prime
as long as the liguid level therein is above recir-
culation passage 24. When the motor has heen
started, liquid will pass through recirculation pas-
sage 24, impeller chamber {7 and passages 23 in

‘wearing ring.20 to_the region of the lateral pas-
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sages 16 in'impeller-t1.- The rotation of impeler-i
with-respect-to wearing-ring 20-will cause periodic
-communication -of each lateral-passage 16-with
passages-23 in wearing-ring-20. Passages [6-are
‘S0 -designed : that -each-time -this communication
oceurs a slug of liquid-will-be introduced-into the
corresponding -radial passage - 14 -causing -a-liquid
-seal ‘therein. ‘Retation -of-the-impeller-and the
introduction-of-successive slugs-of liguid: in each
radial-passage-betore the ‘preceding slug becomes
discharged from -the -impeller - periphery -causes
entrapment- of-air-within the-impeller-and builds
up -suction -at-the ‘impeller- inlet. 'The air -and
liguid-thus. discharged from the-impeller during
priming will pass-into-and-through-the impellar
discharge chamber 32- to-the primary air-separa-
tion chamber 34 wherein-the-air'is-permitied to
separate frem-the surface-of:the liquid and-the
liquid becomes available -for :further priming.
This sequence -continues, -employing the -same
body -of liguid -in -the -primary -air -separation
chamber ‘for-priming, until any air in-the pump
inlet line or the-suction inlet conduit-becomes dis-
charged: from-the system and the pump-starts to
pump- lquid- from -the’inlet -conduit. - Gnee this
oecurs, -pressure -begins -to-build  up -within the
primary- air -separation -chamber 34 until: it -at-
tains -pumping pressure - whereupon -liguid -is
available ‘for -a -dispensing operation. -However,
check -valve 89 -will ‘remain -closed, -due to the
pressure -in the metering -and -discharge - system
thereabove, until -the-outlet-valve in the dispens-
ing hose'is -opened. This-releases -the wressure
above check -valve 88 and -permits the -flow -of
liquid: therethrough: from-the pump unit. I the
meantime, any -air-which -has-developed-in-the
primary -air separation chamber-and -separated
from liguid therein bleeds -off - through conduit
31 -into -seeondary -air -separation -chamber 4%
wherein further air separation occurs, the air
being exhausted to the-atmosphere-and-the liguid
being returned: to-suction:conduit -§-through con-
duit -85 when ‘the liquid 'level -within chamber
£9 becomes -sufficient to -open valve 83. The
opening of-valve+:83 is-assisted by the -jet action
of -fluid -under - pressure -at -62 -againsi- the face
of piston 59, insuring that the valve will not-stick
to-seat 54 when a-predetermined quantity of liquid
accumulates in -chamber :49. - When valve <53
epens, the-action of piston-88 and fioat 54 causes
piston-88 fo ‘become -completely elevated within
bore 58-such-that the tapered-portion 83 of-rod
52 interrupts-the:flow-of ‘fluid-from-primary -air
separation chamber 34 to-secondary air -separa-
tion chamber 4. This-provides-an-opportunity
for most -of the :liguid to “be -exhausted “from
chamber 49,-so that the chamber will-not-become
flooded were liquid to-enter-the.chamber faster
than it could be removed. -Such fleoding, which
is-common in--gasoline -dispensing -systems -em-
ploying float controlied air-separation chambers,
could be serious if liquid were permitted to escape
from vent-80. When chamber 49 becomes suffi-
eiently exhausted -of liquid, the -weight -of -the
float valve -assembiy will carry-valve 53 -back to
its-seat- despite ‘the pressure-acting upon -piston
59. In:addition, piston 59 performs the:further
function of hastening the-attainment of pumping
pressure within chamber 34. Between . opera-
tions, when the pump: is not working, chamber:34
is;under atmospheric. pressure. “When:the: pump
starts:again, chamber:34 must rapidly. rebuild: its
lost . pressure . to:sufficient: magnitude for .a dis-
bursing operation. In:starting,.some:liquid from
chamber:34 initially in the form of ailiquid jet is
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forced into- chamber 49 under normal:operating
-conditions, such that float 51 and piston E9:be-

come elevated, thus:interrupting. communication
‘between chambers:34-and 49. -Since pressure re-
lief:from chamber 34 is:thereby-cut off, this.per-
mits-the pressure within chamber 34 to.build up
more -rapidly than: were-pressure relief afforded
for-ehamber &4 -through-secondary.chamber 48.

Onee-the pumyp-is in-a primed-condition, inled
check valve:§-will erdinarily-hold. a sufficient col-
umn of liguid:in:the- inlet-conduit-so that little
recirculation through-priming passage .24 is.nee-
essary. For this-reason, passage 24 may be. pro-
vided -with- o :small .check valve, not shown, de-
signed -to interrupt :liquid -flow therethrough to
the -impeller |{ when the pump-is in.a primed
condition-and -the-liguid in the primary air.sepa-
ration chamber 34 is under pressure. However,
quring summer-operation -when-gasoline tends to
volatilize, and after:long-periods of idleness, an
air or vapor:lock -may-form-in-the -suction inlet
conduit. - This presents-no-problem:-to the opera~
tion -of -my- puinpsince the priming facilities. of
the primary-air separation chamber through: pas-
sage ‘24 -are -fully -capable of .meeting this. con-
tigency, as they are after initial installation -of
my pump unit in a dispensing system.

The-attainment-of the-objects-of - my invention
previously set forth should-make apparent many
of the advantages-of my invention and the vari-
ous applications thereof. .Perhaps most-signifi-
cant of these advantages-is the-faet that I:have
provided a practical .pump unit ‘for .employing
a.-centrifugal-pump- in-a: gasoline. dispensing sys-
tem and -ansimproved ‘priming 1means therefor.
In this conneetion I:have-provided-an improved
impeller - construction of wide flexibility -which
enhances ‘the -applicability .of .my pump unit:in
gasoline dispensing systems. With present. dis-
pensing systems,~when-it -is - desired. to substan-
tially‘increase -the-capacity -of the system,-it:is
necessary -to -employ: a larger pump. However,
with mypump unit this result-may be accom-
plished: simply: by-performing an-exchange of im-
pellers, -employing -an :impeller -having .a larger
number-of -radial-passages or:-radial. passages. of
greater -size, “Thus, the-same: pump. unit-may.be
variously used for-dispensing-gasoline to automo-
biles -or- trucks-simply by choosing the appropri-
ate impeller,

In additien, the construction:and arrangement
of - secondary -air-separation:chamber ‘4§ and :its
associated -elements eliminates the -danger of
flooding, which is. a frequent malady -characteris-
tic-of many dispensing:systems, and also-permits
more -rapid -attainment of -pumping pressure in
ehambper:34. -In-short,-the float valve and jet as-
sist design in .secondary -chamber 48 -lends for
better pump operation.

Other important advantages of -my invention
accrue-from -the novel ‘form of -integrated con-
struction I'have provided. :In ordinary gasoline
dispensing systems it is eustomary to locate a foos
valve in the conduit extending. dewn into the
storage tank. By -placing -a check valve within
my pump unit and a strainer:in advance thereof,
I have eliminated-the need:for a foot valve-and
in -turn ‘have eliminated -a ‘frequent source -of
trouble: which atiends the: use- of - sueh systems.
The strainer will prevent unseating of the valve
due:to: possible. extraneous.material in the.gasg-
line. :Furthermore, all valves.and parts.in . my
pump :unit . are :readily -accessible .for -servicing
through. therfour removable closures 1, §0,-41 .and
56, and motor-end: plate: 18, without-the necessity
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of disSconnecting the entire pump unit from the
dispensing system. In addition, my integrated
pump unit saves space, which is thus made avail-
able for more flexible installation and mainte-
nance of the pump unit and other accessories used
in connection therewith. The manufacture, as-
sembly, and maintenance of ordinary dispensing
equipment, because of the size of the various parts
and connections, is expensive, heavy, bulky, trou-
blésome to handle, and not too efficient. It oc-
cupies space in proportion-to the number of these
parts and therefore requires larger enclosures
with heavier. structural members. All of fthis
means increased cost. On the other hand, my
pump unit has reduced the number of parts to a
minimum to provide economies in manufacture,
assembly and maintenance of an attr: actlve mag-
nitude.

It should be understood that many modifica~
tions may be made of the specific embodiment I
have shown and described herein and equivalents
of many elements I have employed in combination
may be used without departing from the spirit
of the invention. My invention is to be limited
solely by the scope of the claims hereinafter
made.

Iclaim:

1.In a centrﬁugal pump having an 1nlet an
outlet and an air separation chamber communi-
cating with said outlet, the improvement there-
with for priming comprising a relatively flat cy-
lindrical impeller provided with a central inlet
eye, radial passages in said impeller connecting
said eye with the outer periphery thereof, lateral
passages in said impeller located adjacent said
eye, each said lateral passage extending from an
end face of said impeller to one-of said radial
passages, an annular: chamber communicating
directly with a face of said impeller and com-
municating with the liquid in-said air separation
chamber through a passage therebetween, a wear-
ing ring in said annular chamber cooperating
with said impeller face and provided with a duct
directing liquid from said annular chamber to the
region of said lateral passages in said impeller.

2. In a centrifugal pump having an inlet, an
outlet and an air separation chamber connecting
with said outlet, the improvement therewith for
priming comprising 'a relatively flat cylindrical
jmpeller provided with a central aperture adapted
to receive a drive shaft and an annular inlet pas-
sage thereabout extending through an end face
of said impeller, a bearing around the outer pe-
riphery of said annular inlet passage, said cy-
lindrical body being further provided with radial
passages of circular cross section connecting said
annular inlet passage with the outer periphery of
said impeller, and lateral passages located at
points adjacent said bearing and spaced a sub-
stantially equiradial distance therefrom, extend-
ing to said radial passages from the end face of
said impeller carrying said bearing, and means
adapted to periodically communicate each lateral
passage in said impeller with liquid in the air
separation chamber as said impeller rotates. .

3. In a centrifugal pump having an inlet, an
outlet and an air separation chamber connecting

with said outlet, the improvement therewith for

priming comprising a relatively flat cylindrical
impeller provided with a central aperture adapted
to receive a drive shaft and an annular. inlet
passage thereabout extending through an end
face of said impeller, a bearing around the outer
periphery of said annular inlet passage, said cy-
lindrical body being further provided with radial
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passages of circular cross section connecting said
annular inlet passage with the outer periphery
of said impeller, and lateral passages located at
points adjacent said bearing and spaced a sub-
stantially equiradial distance therefrom, extend-
ing to said radial passages from the end face of
said impeller carrying said bearing, and an an-
nular chamber communicating directly with a
face of said impeller and communicating with the
liquid in said air separation chamber through a
passage therebetween, a wearing ring in said an-
nular chamber cooperating with said impeller
face and provided with a duct directing liquid
from said annular chamber to the region of sald
lateral passages in said impeller.

4, An integral casting for a centrifugal pump
comprising a housing provided on a side thereof
with a recess forming an impeller chamber
adapted to receive an impeller and a motor
mounting plate, an inlet in the base of said hous-
ing and an inlet conduit extending laterally to
the side thereof and vertically to the top thereof
and downwardly to form a suction elbow deliver-
ing centrally into said impeller chamber, the top
and bottom portions of said housing at the ends
of the vertical portion of said inlet conduit being
formed with openings adapted to receive remov-
able closures and said inlet conduit being adapted
to receive a strainer and a check valve there-
above, a volute surrounding and communicating
with said impeller chamber and discharging
downwardly and laterally therefrom, an air sepa-
ration chamber extending beneath said suction
elbow from the discharge portion of said volute,
the partition separating said air separation
chamber from said impeller chamber being pro-
vided with a connecting passage, a bafle within
said air separation chamber forming g well about
said volute discharge, said air separation cham-
ber having an opening in its top to receive a
removable closure and a second, smaller opening
in the top thereof adapted to receive a restricted
conduit for air discharge, an outlet conduit be-
neath said removable closure and adapted to re-
ceive a check valve and extending laterally there-
from to form an outlet from said housing, a float
chamber adjacent said air separation chamber
and inlet conduit adapted to receive a float and a
float operated valve in the base thereof, said base
being provided with a conduit connecting with
said pump inlet conduit, and the top of said float
chamber being provided with an air vent and
further having an opening for reception of a
removable closure carrying the restricted conduit
from said air separation chamber.

5. A centrifugal pump comprising a housing
provided with a recess forming an impeller
chamber, an impeller mounted therein, an inlet
in the base of said housing and an lnlet conduit
extending laterally to the side thereof, thence
vertically and downwardly to form a suction
elbow - delivering centrally into said impeller
chamber, the top and bottom portions of said
housing at the ends of the vertical portion of said
inlet conduit being formead with openings adapted
to receive removable closures and said inlet con-
duit being adapted to receive a strainer and an
inlet check valve thereabove, a volute surround-
ing said impeller and discharging into an adja-~
cent air separation chamber within said housing,
said air separation chamber having an opening
at a high point therein to receive a removable
closure and a second, smaller opening adapted to.
receive a restricted conduit for air discharge, an.
outlet conduit beneath said last-named remov-
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able closure and adapted to receive an outlet
check valve and extending laterally therefrom to
form an outlet from said housing, a float chamber
adjacent said air separation chamber adapted to
receive a float, and a float operated valve in the
base thereof, said base being provided with a
conduit connecting with said pump inlet conduit,
and the top of said float chamber being provided
with an air vent and further having an opening
for reception of the restricted conduit from said
air separation chamber.

BERNARD WAGNER.
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