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13 Claims,

My invention relates to apparatus which may
be employed in dispensing gasoline, wherein en-
trained air is separated from the liquid to be
dispensed, during the dispensing operation, and
eliminated from the apparatus into the sur-
rounding atmosphere. "My invention may be
conveniently embodied in apparatus of the type

known to the trade as a “curbstand,” contain- =

ing & positive displacement pump designed to lift
the liquid from an underground tank and dis-
charge it to the inlet of a centrifugal pump by
which said liquid is discharged through a con-
duit terminating in a flexible hose through which
the liquid is dispensed. Such hose has a valve
at its distal end;-spring pressed to fiormally close
it, but permitting it to be opened by the dispens-
ing operator. Such hose connection and valve
are not shown in said drawings, as they are or-
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dinarily employed in such liquid dispensing, ap--

paratus..

In the form-of my mventlon chosen for iilus-
tration, it may be necessary to prime the pump
with liquid and, thereafter, the positive displace-
ment pump initially lifts the liquid from the un-
derground tank and discharges it into a cavity
between that pump and the centrifugal pump,
and the latter effects the separation of the lighter
fluid from the liquid, which lighter fiuid is first
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has permitted the hose valve to close to stop the
dispensmg operation. When said by-pass valve
is thus opened, continued operation of the pumps
merely idly clrculates the nquid in the pump.
casing,

My invention includes the va.rious novel fea-
tures of construction and arrangement herein-
after more definitely specified.

In said drawings, Fig. I is a somewhat dia-
grammatic vertical sectional view of a conven-
ient embodiment of my invention, wherein an in-
tegral pump casing, conveniently formed of sev-
eral separable members, incloses both pumps.

Fig. IT is a cross sectional view of the struc-
ture shown in Fig. I, taken on the line II, II in
the dnrectiqn of the arrows on said line,

Fig. III is a cross sectional view of the struc-
ture shown in Fig. I, taken on the line IOI, IIT
in the direction of the arrows on sald line.

Figs. IV and V are vertical sectional views of
respectively different modified forms of the cen-
trifugal rotor. .

Member | of the pump casing nas the llquid
supply inlet 2 conveniently connected with the
subjacent reservoir tank of liquid by a conduit,
which has at the lower end of it a check valve

. which opens upward upon operation of the pump,

discharged into an expansion chamber and

- thence into the atmosphere through a vent, which
vent is controlled by a float valve.
irsures that the expansion chamber shall never
contain such an amount of liquid that any lig-
uid will be discharged into the atmosphere
through said vent.

In that form of my invention, I have found
it convenient to mount the rotors of both of said
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Said valve .
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pumps upon a single shaft conveniently adapted -

to be rotated by an electric motor.
line which may accumulate in the expansion
chamber due to condensation of gasoline vapor

Any gaso-

1

or which may aceumumate in sald expansion--
chamber by reason of expansion of the gasoline -

in the pumping system when the pump is idle,
is drawn into the centrifugal pump when the
latter is rotated and is discharged into the re-

of the centrifugal pump, as is- hereinafter ex-

plained. Said recelving chamber is connected

with the suction side of the positive displace-
ment pump by a by-pass conduit which is nor-
mally closed by a spring pressed valve which
opens under abnormal pressure in said recetving
chamber which may be produced by the contin-
ued operation cf the pumps after the operator
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but is normally closed to retain the liquid in said
conduit. As such conduit and valve are ordinar-

Aly employed in connection with Hquid dispens-

ing apparatus, they are not illustrated. Said
casing member { has the bearing 3 for the rotary
pump shaft 4 conveniently provided. with the
coupling § for connection with the motor shaft
8. Said bearing 8 forms a box for the packing $s
which is retained by the packing boxnut 3». S8aid
pump shaft & has rigidly connected thesewith the
positive displacement pump rotor 8 which is of.
the gear type and seated in the recéss 9 in said
casing member |, in mesh with the other gear
element 10 of the positive displacement pump,
which latter is journaled to rotate idly in said
recess 8 on the stud shaft 11 which'is ﬁxed at

its lower end in said casing member {f. '

Said ciising member | has the intake duct 12

- Jeading from said inlet 2 to said gears 8 and 10,
ceiving chamber connected with the discharge

50 2a in the casing member I* which is a dia-

Liquid is drawn around between the gears and
the recess ¥, and at the point where the gears
mesh the liquid is squeezed out through-the port

phragm plate forming a cover for said recess &
in the casing member .

Said port 12s opens into the cavity 14 in the
casing member {5 between the positive displace-
ment pump and the centrifugal pump rotor which
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is conveniently formed of the member {6 which
is rigidly -connected with the end of said shaft
4 and carries the hollow rotor vent member (62
which is rigidly connected with said rotor mem-
" ber 6. As shown in Fig. III; said centrifugal
rotor member 16 has rigidly connected there-
with a circular series of evolute blades {6° in
the space between the perimeters of said rotor
members 16 and 162 through which the liquid is
centrifugally discharged into the annular pas-
sage 18 formed between said casing member 15
and the casing member 20 which is rigidly cop
nected therewith.

As shown in Fig. III; said annular passage 18
opens into the receiving chamber 2( which is in-
closed between said casing members 15 and 20.
Said receiving chamber has the outlet port 22
communicating with the liquid dispensing outlet
23 opening through said casing member 15. As
shown in Fig. I, said outlet port 22 is normally
closed by the control valve 25 under pressure of
a spring 26 which bears upon the piston 27 which
is rigidly connected with the stem 25% of said
valve 25 and is mounted to reciprocate in the
spring chamber 20% in said casing member 20.
That construction and arrangement are such
that the liquid centrifugally discharged from the
annular passage 18 into the receiving chamber
21 is not permitted to escape therefrom through
the dispensing outlet 23 until the liquid is under
such pressure upon the piston 27 as to compress
the spring 26 and open the valve 25 from its seat
at the port 22,

As shown in Fig. I, the liquid by-pass duct 29
extends from said receiving chamber 21 back
through the casing members 15, 12, and | in com-
munication with the inlet duct 12 on the suc-
tion side of the positive displacement pump. Said
duct 29 is normally closed by, the by-pass valve
30 under pressure of the spring 31 which bears
upon the piston 32 which is rigidly connected
with the stem 30® of said valve and is mounted
to reciprocate in the spring chamber 34 in Sald
casing member 20,

Said casing member 20 forms the expansion
chamber 35 which is continually in communica~
tion with the hollow interior of the centrifugal
rotor member (6% to receive the lighter fluid in-
cluding air and vapor of the liquid, separated
from the liquid to be dispensed.

I find it convenient to mount in said chamber
35, rigidly connected with said casing member
20, the abutment plate 26 for the spring 26,
which plate forms a slide bearing for the valve
stem 258, Said plate 26% has the perforation 26°
to permit egress and ingress of fluid from the
spring chamber 202 incident to the reciprocation
of the piston 21. I also mount in said chamber
35 the abutment plate 81a for’ the spring 3I,
which plate forms a slide bearing for the valve
stem 30®, Said plate 31® has the perforation 3{®
to permit egress and ingress of fluid from the
spring chamber 34 incident to the reciprocation
of the piston 32,

The casing member 37 forms a closure for said
expansion chamber 35, but has the vent 372 lead-
ing from said casing to the outer atmosphere.
I find it convenient to provide said vent with the
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centrifugal pump rotor that if it were entirely.
filled with liquid it would have a greater delivery
capacity than the delivery capacity of the posi-
tive displacement pump which operates at the
same speed. For instance, it has been found
desirable. to have a maximum delivery capacity
of the centrifugal pump approximately 1.2 to
1.3 times the capacity of the positive displace-
ment pump, so that the centrifugal rator is partly
filled with air during operation. While operat-
ing, the liquid is thrown to the outer walls of
the inclosure of that rotor and the liquid is dis-

‘charged into the receiving chamber under the

combined pressures resulting from the positive
displacement pump and the centrifugal pump.

The effective radius at which the liquid enters
the centrifugal pump through the casing member
15 is greater than the effective radius of the vent
at the top of the centrifugal rotor member (6%
and therefore, the centrifugal force of rotation
is effective in preventing the liquid from being
crowded toward the center of rotation and up-
ward through the rotor vent {6c. The relation-
ship of delivery capacity of the two pumps, to-
gether with said difference in centrifugal ef-
fects within the centrifugal rotor itself, mini-
mizes the possibility of liquid being delivered out
through the rotor vent 16¢. However, liquid which
may be contained in the expansion chamber 35
is pumped out at the next successive operation
of the pumps when the outlet valve at the end
of the hose is opened by the operator to permit
dispensation of the liquid.

Although apparatus constructed as ‘illustrated
herein is satisfactorily operative; a stand pipe
may be provided connected with the cavity in
the casing member 5 below the centrifugal ro-
tor 16, to maintain a gravity head to deliver

' liquid to the centrifugal rotor, with the effect
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float valve 38 operatively connected with the .

float 39 by the lever 392, The latter construction
and arrangement insures that the expansion
chamber 35 shall never contain such an amount
of liquid that any liquid will be discharged into
the atmosphere through said vent 37.

I have found it preferable to so design the

70
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that the pressure built up by the centrifugal ro-
tor when the outlet valve is closed is automati-
cally maintained by the operation of the cen-
trifugal pump. If such a stand pipe is provided,
it would be desirable to have a suitable receiving
chamber at the top thereof with a return valve
duect which would return the liquid back to the
suction side of the positive displacement pump
in the same manner as the by-pass duct 29. Fur-
thermore, the centrifugal pump may also be de-
signed to produce less pumping capacity than
the positive displacement pump and this a small
amount of liquid may be forced out of the rotor
vent 16¢ with the lighter fluid. In such ‘an ar-
rangement it would be desirable to provide a
float-operated valve in the lower portion of
chamber 35 to return the liquid through a suit-
able conduit to the suction side of the positive
displacement pump and thus prevent the liquid
level from rising above a predetermined level
during normal operation.
Although I have found it convenient to employ
a positive displacement pump of the twin gear
type illustrated; any other suitable form of dis-
placement pump may be employed in association
with a centrifugal pump to effect such two-stage
operation as herein contemplated; to wit, a first
stage in ‘which the displacement pump merely -
progresses the liquid without eliminating lighter
fluids therefrom, and in the second stage the cen-
trifugal pump effects both the separation and
elimination of the lighter fluids from the liovid.
Fig. IV shows a vertical sectional view of a

form of centrifugal rotor different from that
shown: in, Fig. I in that the radial partitions in
the liquid inlet thereof extend above the evolute
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bladés 164 instead of merging with the inner
ends of such blades, and the blades and said
partitions are cast in unitary relation with the

‘upper rotor member {6¢ of the rotor. _

Fig. V shows a vertical sectional view of a. §
“centrifugal rotor differing from the others above
-described in that the radial partitions in' the
liquid inlet thereof terminate below the evolute
blades £6! which are cast in unitary relation
with the upper rotor member 168, In all three 10
forms of rotors illustrated, the upper and lower
members are convemently rigidly connected by
rivets 16’,

.In view of the prior art, I disclaim both the
broad combination of a pump, separator, and 15
" by-pass, and of two pumps connected -in, series,
‘and call attention to several distinctive char-
acteristics of my invention: First, a pump of
the positive displacement type, such as is shown
-in Fig. IO, which continusally prevents direct com- - 20
munication between the liquid supply inlet 2 and
the port {2& leading to the centrifugal pump.
"Second, a displacement pump of the type which
positively controls and limits the passage of all
the fluld mixture which is supplied to the cen- 25
trifugal pump. Third, the positive displacement
pump has no function: of separating the liquid .
and lighter fluids of the mixture. Fourth, such
separating function is performed solely by a
single centrifugal pump rotor. Fifth, that single 30
centrifugal rotor also solely effects the forcible
elimination of the lighter fluids from the ap-
paratus. Sixth, liquid gasoline is dispensed by -
progressing it in two distinct steps or stages,
whereby the separation of the lighter fluids is 36
facilitated by the continual formation of an at-
tenuated vapor space in coaxial relation with the
centrifugal rotor separator.

Moreover, that method of dispensation may
be effected by other means than two pumps of ¢
different capacity rigidly connected with the
same rotary shaft, and consequently operated at
the same speed, as in the apparatus Allustrated.
‘For instance, the two pumps may be of the same
capacity but operated at different speeds.

However, I do not desire to limit myself to
the precise details of construction, arrangement,
or method of operation herein set forth, as it is
_obvious that various modifications may be made
therein, without departing from the essential 50
features of my invention, as defined in the ap-
pended claims.

I claim:

. 1. The combination with a pump casing in- 55
closing a pump chamber having a lquid supply
inlet and a liquid dispensing outlet and a vent
to the outer atmosphere from the upper portion
of said casing for the escape of lighter fluids
including air and vapor of said liquid; of a° 0
positive displacement pump mounted to rotate-
in the lower portion of said casing and contin-
‘ually preventing communication between said
liquid supply inlet and liquid dispensing outlet,
and limiting and controlling the passage of fluld

. from said inlet to said outlet by its operation; ©
8 centrifugal pump including a rotor impeliér
which receives only fiuld discharged from said
first: pump in said casing and is adapted to
separate the liquid from the lighter fluids in.
the mixture from the positive displacement pump
and forcibly discharge the lquid toward said

-liquid dispensing ouflet and the lighter fluids -
toward said vent; an annular passage for liquid

. In registry with the perimeter of said centrif-

- ugal rotor; a receiving chamber in said casing 78
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in communication with said passage; a port in
said recelving chamber leading to said dispens-
Ing outlet; a-spring pressed control valve nor-
iﬂly closing said port; a piston connected with

id control valve, of greater area than the lat-
ter, adapted to open said control vdlve when the
fiuid pressure in sald recelving chamber iz suf-
ficient to overcome the stress of the valve clos-
ing spring. -

2. A structure as in claim 1; including an ex- -
pansion chamber in said casing in communica--
tion with an axial discharge outlet from said

‘centrifugal rotor and having a vent to the at-

mosphere for the lighter fluids separated from
the liquid solely by the rotary impeller of the
centrifugal pump. = -

3. A structure as in claim 1 Wherein the
centrifugal impeller rotor is hollow, formed of -
two separate and distinct hollow members in
axially spaced relation .at their perimeters and
having evolute impeller blades rigidly held be-
tween them.

4, A structure as in claim 1; wherein rotors
of both the positive displacemen't pump and the
centrifugal pump are rigidly connected with the

- same driving shaft.

5. A structure as in claim 1; wherein rotors
of both the positive displacement pump and the
centrifugal pump are rigidly connected with the
same driving shaft; the centrifugal pump rotor
being of such capacity that if it were entirely
filled with liquid it would have a greater delivery
capacity than the delivery capacity of the pos-
itive displacement pump although operating at
the same speed.

6. The combination with & pump casing in- -
closing a pump chamber having a liquid supply
inlet and a liquid dispensing outlet and a vent
to the outer atmosphere from the upper portion
of said casing for the escape of lighter flulds
including air and vapor of said liquid; of a posi-
tive displacement pump mounted to rotate in the

‘lower portion of said casing and continually
- “preventing communication between said liquid

supply inlet and liquid dispensing outlet, and
limiting and controlling the passage of fluid from
said inlet to said outlet by its operation; a cen--
trifugal pump including a rotor impeller which
receives only fluid discharged from said first
pump in said casing and is adapted to separate
the liquid from the lighter fluids in the mixture
from the positive displacement pump and forcibly
discharge the liquid toward said liquid dispens-
ing outlet and the lighter fluids toward said vent;
an annular passage for liquid in registry with
the perimeter of said centrifugal rotor; and a
duct leading from said annular passa.ge to said
liquid dispensing outlet.

7. The combination with & pump caslng in-
closing a pump chamber having a liquid supply
inlet and a liquid dispensing ‘outlet and a vent
to -the outer atmosphere from said casing for
the escape of lighter fluids including air and.
vapor of said liquid; of two pumps, each in-

5 cluding a rotor; said- rotors being successively

operative upon mixture of liquid and lighter:
fluids received through said inlet, but the first
pump operative upon said mixture arranged to
continually prevent communication between said
liquid supply inlet and liquid dispensing outlet
limiting and controlling the passage of fluid
from said inlet to said outlet by its operation;
& single shaft rigidly connecting said rotors in
axially spaced relation in said cas.ng; and ducts

in said casing leading from said liquid supply
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inlet to the first pump and from the discharge
side of the first pump to the inlet side of the
second pump; and a duct in said casing leading
from ¢he discharge side of said second pump
to said liquid dispensing outlet; whereby the
liquid is progressed in two distinct stages by
the respective pumps; wherein the second pump
is centrifugal and of greater volumetric capacity
than the first pump; whereby lighter fluid in-
cluded in the liquid received by the second pump
from the first pump is eliminated by the second
pump and discharged to said vent, even when
the liquid discharge outlet is closed.

8. The combination with a pump casing in-
closing a pump chamber having a liquid supply
inlet and a liquid dispensing outlet and a vent
to the outer atmosphere from said casing for
the escape of lighter fluids including air and
vapor of said liquid; of two pumps, each in-
cluding a rotor; said rotors being successively
operative upon mixture of liquid and lighter
fluids received through said inlet, but the first
pump operative upon said mixture arranged to
continually prevent communication between said
liquid supply inlet and liquid dispensing outlet
limiting and controlling the passage of fluid
- from said inlet to said outlet by its operation;
a single shaft rigidly connecting said rotors in
axially spaced relation in said casing; and ducts
in said casing leading from said liquid supply
inlet to the first pump and from the discharge
side of the first pump to the inlet side of the
second pump; and a duct in said casing leading
from the discharge side of said second pump
to said liquid dispensing outlet; whereby the
liquid is progressed in two distinct stages by
the respective pumps; wherein the second pump
is of greater volumetric capacity than the first
pump; and means in said second pump rotor
for separating out lighter fluids, including air
and vapor of said liquid, frim the liquid before
it is discharged by said second pump; whereby
lighter fluid included in the liquid received by
the second pump from the first pump is elim-
inated by the second pump and discharged to
said vent. .

‘9. In liquid dispensing apparatus; a hollow
centrifugal rotor formed of two primarily sep-
arate hollow members, axially opposed in coaxial
relation with their circular perimeters in axially
spaced relation; the hollow interior of said rotor
being of much greater axial extent at its gxis
than at its perimeter, and one being of greater
axial extent at its axis than the other and hav-
ing a single outlet vent at its axis for lighter
fluids; the other of said members having an axial
shaft, whereby the rotor is turned, and having a
liquid inlet in eccentric relation to its axis; and
a series of evolute blades between said rotor
members in rigid relation with both; whereby,
upon rotation of said rotor by its shaft, liquid
introduced to the hollow interior thereof through
said eccentric inlet is immediately thrown. to
the perimeter of the rotor and discharged
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through the perimetral openings between said
evolute blades, with the effect of separating
lighter fluids theretofore occluded and entrained
in said liquid and permitting such lighter fluids
to escape through said axial vent outlet.

10. A structure as in claim 9; wherein the
evolute blades are cast in unitary relation with
the rotor member having the axial shaft; and
there is a circular series of liquid inlets eccentric
to the axis of said shaft respectively extending
through that rotor member between adjoining
evolute blades.

11. A structure as in claim 9; wherein the
rotor member having the axial outlet vent for
lighter fluids is conical and has said outlet at
its apex.

12, The combination with a pump casing in-
closing a pump chamber having a main liquid
supply inlet connected to a source of supply of
liguid and g main liquid dispensing outlet and
a vent to the outer atmosphere from said casing
for the escape of lighter fluids including air
and vapor of said liquid; of a positive displace-
ment pump for withdrawing liquid from the
source of supply and discharging said liquid to
the inlet side of a centrifugal pump and contin-
ually preventing communication between said
liquid supply inlet and liquid dispensing outlet,
and limiting and controlling the passage of fluid
from said inlet to said outlet by its operation;
a centrifugal pump including a rotor impeller
having an inlet for fluid discharged from said
first pump and a discharge outlet connected with
said main liquid dispensing outlet; and means
in said rotor impeller for separating out lighter
fluids, including air and vapor of said liquid, from
the liquid before it is discharged by said cen-
trifugal pump; whereby said positive displace-
ment pump functions solely to progress mixture
of liquid and lighter fluids received through said
supply inlet, without separating them, and such
separation is effected solely by the operation of
said centrifugal pump.

13. The combination with a pump casing in-
closing a pump chamber having a main liquid
supply inlet connected to a source of supply
of liquid and a main liquid dispensing outlet and
a vent to the outer atmosphere from said casing
for the escape of lighter fluids including air and
vapor of said liquid; of a positive displacement
pump functioning solely for withdrawing liquid
from the source of supply and discharging said
ligquid to the inlet side of a centrifugal pump; a
centrifugal pump including a rotor impeller hav-
ing an inlet for fluid discharged from said first
pump and a discharge outlet connected with said
main liquid dispensing outlet; means preventing
inlet of liquid to said second pump, except from
said first pump; and means in said rotor impeller
for separating out lighter fluids, including air
and vapor of said liquid, from the liquid before
it is discharged by said centrifugal pump and for
discharging said lighter fluids to said vent.

DAVID S. WILLSON.



