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‘ 3 Claims.
1

. This invention relates to improvements in float
valves,-and more in particular to a valve for use
in a gasoline dispensing system, which valve con-
trols flow of gasoline from the air separating
chamber of a pump unit, being assisted in open-
ing by the jetting action of fluid entering the
chamber and simultaneously operating to cut
off flow into the chamber while the same is
draining.

Such dispensing systems are designed to re-
move entrained air from the gasoline which is
being pumped, so that accurate liquid measure
will be indicated by the meter. 'Thus, as the
gasoline is discharged from the pump impeller
it passes to a separating chamber where its tur-
bulence subsides in some degree and air rises to
the top while the gasoline, freed of air, is with-
drawn from a low point and passes through the
meter to the dispensing hose. The separated
air contains an amount of gasoline and, since the
aforesaid chamber is substantially full of liguid
between operations of the pump, at each dis-
pensing operation the sudden surge of liquid dis-
charged from the impeller tends to force some
of it along with the overlying blanket of air into
a second separating chamber in which the liquid
gradually collects. while the air is continuously
vented therefrom to the atmosphere. Since this
second separating chamber is in communication
with the atmosphere it is important that the
level of gasoline collecting in it be maintained
below the vent in order to avoid flooding and
the consequent creation of a dangerous condi-
tion. A float valve is accordingly provided which
periodically, upon rise in liquid level, opens a
passage for return of the accumulation of gaso-
line to the inlet of the impeller where it joins
the main entering stream.

It is an object of my invention to provide in
a device of the character described, improved
air elimination from the pumped gasoline and
an improved float valve arranged to be assisted
in its operation by the jetting action of gasoline
laden air expelled from the air eliminator struc-
ture, the arrangement being such as to prevent
undesirable flooding of portions of the pump unit
as well as to hasten the attainment of pumping
pressure.

The present application is a division of my co-
pending application Serial No. 120,797, to which
reference is made for a detailed description of
the pump unit construction in which the float
valve ‘herein claimed is particularly useful, al-
though, as will be understood, in view of the
separate status and development of float valves,
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2 )
it is applicable as well to other uses. than in’
gasoline dispensing systems: ‘

In the drawings:

Figure 1 is an isometric view of 2 pump unit
incorporating the present invention, showing the.
location of the vent for the air separating, float-
controlled chamber.

Figure 2 is a section in elevatlon taken along
line 2—2 of Figure 3.

Figure 3 is a horizonta] sectional view through
the pump unit at the height of the impeller axis.

Figure 4 is a schematic representation show-
ing the principal elements incorporated in the
pump unit.

PFigure 5 is a section, partly in elevation, show-.
ing the detail of the float valve and mechanism
associated therewith which also appears in Fig-
ure 2.

Referring to the drawings, the pump unit hous-
ing is indicated generally at i, and the motor
and motor bell housing which is bolted thereto
is indicated generally at 2. A suction inlet in the
base of the pump housing leads into portions 3
and 4 of a suction conduit delivering liquid to
the impeller eye and formed by partitions within
the housing, the liquid being drawn through a
strainer 5 within portion 3 of the suction conduit
to prevent any foreign matter from entering any
further portion of the pump system. ‘

The impeller 6 is a disc-like cylindrical mem-
ber having a plurality of radial passages 7 con-
necting the inlet eye 8 with its outer periphery.
The impeller is situated within an impeller cham-
ber 9 formed between a partition 10 within the:

-housing | and the end plate 11 of the bell hous~

ing for motor 2.

An impeller discharge chamber {2 is provided
within housing | and extends about the outer pe-
riphery of impeller 6 and communicates there-
with. This impeller chamber may take any con-
venient form such as that of a doughnut, but is.
preferably of the volute type. The purpose of
this chamber is to gradually perform a transition
from radial flow of liquid in the impeller to tan-
gential flow as well as o initiate the separation
of any air which may be entrapped within the
liquid being pumped. An outlet 13 is provided
in the impeller discharge chamber extending
downwardly and discharging in the same direc-
tion into primary air separation chamber 14.
Baflle means may be provided in conjunction with
outlet 3 and extending within impeller dis-
charge chamber 12 to facilitate direction of the.
liquid in the impeiler discharge chamber toward
the outlet l3 .
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‘The purpose of the primary air separation
chamber, as the name implies, is to separate the
air and difficultly condensable vapor from the
liquid which has been freshly pumped and dis-
charged thereinto. This may be due to acration
or cavitation-caused by the centrifugal pump or:
simply due-t6 the présence of air:or-vapdr on:
the inlet side of the pump. The level of liquid

in chamber i4 will remain near the top of tl}e
chamber at all times unless there is a leak-in.

the system, whereby during repriming and nor-

1

mal operations the air and/or-vapor-separating .-

from the liquid as it reaches-the-top-of thamber -

14 is forced into a restricted conduit 8.

A pump outlet conduit |6 extends dewnwardly .
into chamber {8 to receive:adir-frée -Hguid from;;

a point near the bottom of such chamber and
to convey it through a meter to a dispensing
hose, neither of which are shown. This otitlet
conduit contains a check valve {1,

The air-which-is permitted to bleed from prl-
mary air separation chamber |4 -through the re=
stricted conduit {5 will invariably-contain- véla-
tile vapors and may - also ‘contain entrained lig-
uld. To recover the liquid passing through' con=
diiit 15 -and to facilitate further air separation;
a secondary air. separatlon chambér -8 is pro-
vided within the pump unit. This ain snparatmn
chamber is provided with an-air-vent 4§ in the
top_thereof, shown in; Figure 1, a float 20 of any
stitable bioyant material ‘such as cork; Vand a.
float -operated valve to contiol ‘the liquid level.
therein. Ploat 28 is disposed upsn a vertidal rod
21 connecting at the base thereof with the needle
portion: 22 "of ‘a needle vaive having .a seat 2w.
sithated in the base of chamber {8 and dispose
about needle 22 in the ferm of a coliar, as Shown,
in detail in Figure 5. This needle valve is .in
communication with' a.. conduit. 24 - extending,
therefrom in the base of housing { to the sue-
tion inlet ¢onduit of the pump unit..

argtion. chamber in response to.thé liguid level.

therein, the needls. vaive is. obened and. liquid,
The portion of.
chamber 8 ahove the liguid level therein.is {inder .

recirculates to the suction inlet.
atmgospheric pressure due o air vent 18 provided,
in the top theréof communiicating. with, the-at~
mosphere, as shown in Pighre 1.  For this reasen

angd for the réason. that the. conduit 24 is under:

syction, the needle. valve may tend. to.stick. to.

its seat, although thé.liquid level withifl chams=.
ber 18 has risen fo 4 point. which should cause:

the ficat 29 to opén the valve.. To. insure that
this condition will not occur, theé pressure of
fluid. coming. from. conduit {%.is .employed .to’

assist .opening .of the valve, as. shown.in. Figures.
2 and- 5.  For. this purpose,-the top.of- cha,mber;
2% :to
A .eylinder 26.

18.1is provmed with. a- removable. closure. 2
which, conduit. {5 is connecied..
having a.central boxe 27 therein depends. from.
remeovable closure 28, and.rod. 24, upon. wh1ch
float. 20 .is mounted, - exberids. upV ardly Wlthm
bore-27 to. £ forrn a small piston 28 operating: Wlth—
in bore .27.. The. top.of kore 27 is. provided. with.
a-lateral. passage . 29 extending, Atherefrom to. the:
chamber.- {8..to permit elevation. of. piston- 28
within hore 2%.when.-a pressure-is. developed.
therebeneath. To-develop this pressure, another-
passage ‘30 is - provided within- cylinder.: 26, eXs
tending from- a. .peint in. communication with.
conduit {5 and directing at. 31 a jet against fhe.
lower face 6f piston 28.. Rod 24 is. tapered at-
32 immedigtely bénéath pmon 28 and_passage.
33 communieating with this portion of rod 21 -

Thusk as.
the ﬁoau 28 vises within. the secondaly Air. sep= .
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is provided to permit fluid from conduit 15 and
passages 36 and 3{ to pass into chamber 18 ex-
cept when piston 28 is fully elevated. When
piston 28 is fully elevated, the tapered portion
of rod 21 enters bore 27 to preveni passage of
fluid- from: primary air-separation chamber 4
through passdges-30, 31 and 33 .intd secondary
air separation chamber i8. Thus, when second-
ary chamber {8 accumulates sufficient liquid,
flow..of further liquid thereto is prevented until
tnost of the liquid has been exhausted through
valve 22:

The openitig-of ‘valve 22 is assisted by the jet
action-of fluid under pressure at 3! against the
.. face :of .piston- 28,. insuring that the valve will
not stick:to seat 2§ :when a predetermined quan-
tity of: liquid-dccumulates in chamber 18, When
valve 22 opens, the action of piston 28 and float
- 20 "causes "piston 28 to.become completely ele-
vated within bore 27 such that the fapered por-

tion -32 -of ‘rod 21 {intérrupts the How: of ‘fHuid
from- primatry air sebaration chamber-ié td- See=
ondary -aii - separation chambet 8. This pro=
vides-an -opportunity for most of the liquid to be
exhausted. from chamber 18, so that the -chams
ber will not- become flooded were liguid to- enter
the chamber faster than it -could be removed:’
Such -flooding, ‘which is common- in gasoline dIS-
pensing systems employing float controlled ‘air
separation ‘chambers, - could be-seriots -if - htnud
were-permitted to esccupn from vent-18.* When-
chamber {8 beeomes sufficiently exhausted of 11{',1-
uid; the weight of ‘the float ‘valve assembly will
darry Valve 22 back t0-ibs seat ‘despite thé pres-
' sure acting upon piston 28. In- addition; piston:
28 performs -the - further -funection- of ‘hasténing:
the - attainment - of - pumping pressure . w1thm
chamber 4. Between operations, when the pump:
is not working, chambér {4 is under atmosphéric
' pressure. When the pump starts again, chamber
{4 must rapidly-reébuild its lost pressure to suffic
ciént magnitade for a- -dispensing .operation; In
starting, - some liquid ‘frown chamber 14 initially-
(in-thé form of a liguid jet-is forced ifito chams
T ber-1§-undey noimal operating conditions, such’
that fioat 20 and piston-28 becorae elevated, thus
interrupting - communication between chambérs.
{4 and - t8: Sitice pressure relief from chamber
{4 is ‘thereby cut off; the pressure within chams=
- ber-14 is permitted to build up niore Tapidly. than,
if ‘pressure relief were-aférded Tor ¢hamber (4.
through secondary chamber. (8. :
Froin the foregaing it will b appreéiated that
while ‘the float valve and Jet assist lends for bet-.
i ter purmp operation in a unit as. above déseribed,:
the inventioh 15 rct lmited in its application. to;
gasoline dispensing Systems but. has _utility in.
many .environments wherain. assisted operation
of g fidat valve is desired or necessary

What T claim as my invention is:.

1. A float valve comprising a valve rad, 4. ﬁoat'
mounted tHereon and a. valve pieee at the. Jower..
end of $aid 1od, the. upper.end of the rod heing pas-
pered to reduced. diameter and terminating in. a.
iston head of léss diameter than the maximum -

diametér of the tapered. ‘portion,. a cylinder .in:
which said "piston heéad is received, and a Ahid.
conduit entering the bore of said cylinder beneath
the piston head,.t6 project Auid thereagamst and .
't t0 assist in raising said valve piece from its seat as’
buoyanty. of the float iticreases with rise of 11qu1d .
1ével.
2. A" float “valve comprising, , in, combmatlon\
5 with. & float, chamber provided with_an air vent
‘and @ gas-liquid separation’ chambér eommuni=
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cating with said float chamber, a float operated
valve in said float chamber, a float carried by
said valve and having an upwardly extending rod
movable therewith, said rod being tapered adja-
cent its end and terminating in a piston head, a
cylinder provided with a bhore closely fitting said
piston head-and an enlarged chamber defining
an annular.shoulder at the entrance to the bore
against which the tapered porticn of said rod
abuts when'the float valve and rod are raised, a
first conduit communicating with the bore of said
cylinder below the piston head, a second conduit
extending from the bore in said eylinder to the
interior of-said float chamber above the piston,
and a third conduit extending from the enlarged
chamber in said cylinder to the interior of said
float chamber below the piston, whereby in closed
position of the valve, fluid entering the float
chamber from the first conduit flows beneath
the piston head and around the rod to the third
said conduit, and as liguid accumulates in the
separation .chamber, with increasing - buoyant

force exerted by the float, the jetting action of .

entering fluid on the under side of said piston
assists in unseating fhe valve with simultaneous

(533
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rise of the rod to a position wherein its tapered
portion plugs the cylinder bore and cuts off com-

. munication between the first conduit and the

float chamber.

3. In a liquid pump having a pumping mecha-
nism, an air separation chamber in communica-
tion therewith, a float chamber to receive air and
entrained ligquid from said air separation cham-
her, a restricted conduit connected therebetween,
and g liguid drainage conduit from said float
chamber, the combination therewith comprising
a float in said float chamber, a float cperated
valve controlling said drainage conduit, a piston
operatively controlled by said fioat, a cylinder to
receive said piston, said cylinder heing provided
with a passage connecting with said restricted
conduit and directing the discharge therefrom

-against a face of said piston to assist in opening

said float-operated valve and a second passage
communicating the aforesaid passage with said
float chamber, said communication being inter-
rupted when said piston and float are fully ele-
vated.

BERNARD WAGNER.

No references cited.




