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My invention may be advantageously employed

in apparatus for

dispensing gasolene, from what

is known as a curb stand, containing an electric

motor controlled

by a switch, at the stand, to

operate a pump to suck the liquid from & sub-
jacent tank and deliver it under pressure through
a, flow meter in the stand, and a dispensing hose
which extends about ten feet from the stand, and

has a manually

operative nozle valve which is

continually spring stressed toward its closed po-
sition. When the operator terminates a dispens-

ing operation by

releasing the nozle valve and

permitting it to be closed by its spring; the elec-
tric motor and pump continue to operate until
the operator returns to the stand and opens said
switch. Therefore, by jmproved valve is included

in the casing of such a pump to control a by-pass

from the discharge side of the pump back to

the intake side thereof, to relieve the pressure
imposed by the pump when the nozle valve is
closed, in order to prevent rupture of the hose
or some other part of the apparatus.

- Said by-pass valve is,continually spring pressed
o close it and the effective pressure of the spring
‘upon the valve may be varied to variably deter-
‘mine at what pressure the valve shall open to by-
:pass the liquid from the discharge to the intake
side of the pump. For instance, I nnd it econ-
venient to set said valve to open at a pressure of

fifteen pounds per square inch, employed to dis-
pense liquid at the rate of fifteen gallons per
minute; but it may be set for any other desired
pressure, in accordance with the rate of delivery
. desired, the height the liquid must be lifted, and
the length of the conduit through which it is

dispensed.

T am not the first to provide such a pymp with

a by-pass valve,

but the valves heretofore em-

ployed have been found objectionable in that

they impose upon

the electric motor and the pump

& greater load when by-passing the liquid through
" the pump than
through the hose. Whereas, my by-pass valve
operates with less load on the motor and pump
when by-passing than when dispensing the liquid.
My valve includes means affording a plurality
of surfaces of different areas, successively sub-
. jected to pressure, whereby when a predeter-
mined liquid pressure is attained, by the pump,
said valve is opened by that pressure upon &
“minor area of the valve; whereupon, a greater

area of the valve is exposed to the pump pres-.

when dispensing the liquid

sure but with a space around it permitting free
passage of nearly the full volume of liquid

pumped; so that

the. operator may diminish the -

(Cl, 221—95)

flow at the nozle to, say, three gallons per minute,
toward the end of the dispensing operation, to
precisely control the volume dispensed, without
further movement of the by-pass valve, but, when
the nozle valve is closed, the increased flow and 60
consequent pressure through the by-pass upon
said greater valve area counterbalances the
spring load and opens the by-pass valve widely
and holds it open until the normal pressure is
restored, by reopening the nozle valve or stopping 65
the pump. When the nozle valve is reopened,
without stopping the pump, the escape of liquid

at the nozle, of course, correspondingly lessens
the pressure of liquid upon the by-pass valve
necessary to hold it open, and, consequently, said 70
valve is automatically moved toward its closed
position as the flow through the nozle is increased,
until said valve is, normally, closed when the
nozle flow reaches its maximum.

My invention includes the various novel fea- 76
tures of construction and arrangement hereinaf-
ter more definitely specified, including means for
counterbalancing the suction stress of the pump
upon the valve; and & dash pot, of simple con-
struction, which prevents hammering of the valve 80
upon the seat.

n the drawings, Fig. I is a sectional elevation
of a curb stand conveniently embodying my in-
vention.

Fig. I is a fragmentary plan sectional view of 85

said pump showing & preferred form of my valve.

Fig. IT1 is a plan sectional view, similar to Fig.

II, but showing a modified form of my invention.

Referring to Figs. I and II; the pump casing
1 has the liquid inlet 2 and the liquid outlet 3 re- 90
spectively below and above the pump chamber 4
containing the rotor 5 carrying the circular series
of blades 6 which, by the turning movement of
said rotor, are centrifugally projected into con-
tact with the inner wall 7 of said pump chamber. 95
Said rotor 5 has the shaft 8 carrying the pulley 9
by which it is rotated in the direction of the ar-
row and with the effect of normally sucking the
liquid into the pump chamber 4 from the inlet 2
and through the port 11 in the partition 12, and 100
through the removable screen 14, and discharging
it from said chamber 4 through the outlet 3.

Said partition 12 thus separates said inlet 2
from said outlet 3, but is provided with the by-
pass port 16 controlled by the by-pass valve 17 105
which is normally closed upon its seat 18 by the
pressure of the spring 20. The inner end of said
spring 20 encircles the stem 21 on said valve, and
the opposite end encircles the boss 22 on the ad-
justable spring abutment plug 23 which is ax- 110



10

15

20

25

30

35

40

45

50

55

69

65

2

ially adjustable in connection with the screw
thread 24 in the spring chamber 25 in said casing
1, Said plug 23 has a saw-cut 26 in its circum-
ference splitting about one~-third of its circum-
ference transversely to its axis. The screw 27
which extends across that split, parallel with the
axis of the plug 23, is in screw threaded engage-

-ment with the plug at its inner end and its head

is adapted to bear upon the outer surface of the
plug to spring the two split portions of the plug
toward each other to clamp the plug in any de-
sired position of rotation. Said plug 23 is con-
veniently provided with the slot 29 for engage-
ment with a screw driver by which it may be
turned to shift it-axially in the chamber 25 and
thereby adjustably vary the pressure of said
spring 20 upon said valve. As above noted; it
may be adjusted so that the valve is opened by
any pressure of the liquid in excess of fifteen
pounds, or otherwise. The spring adjusting
means aforesaid are secluded in the chamber 26
by the screw plug 30, conveniently provided with

the hexagonal head 31. One of the six corners .

of said head 31 may be drilled as indicated at
32 to receive a sealing wire 33 which also extends
through the drilled hole 34 in the rib 35 on said
pump casing 1; the ends of the wire being con-
nected by the lead seal 37, so that it is necessary
to break said seal 37 and remove the wire 33 from
the openings 32 and 34 to remove the plug 30
before it is possible to change the adjustment of
the effective pressure of the spring 20 upon the
valve. However, if and when said plug 30 is
removed and the screw 27 turned backward a
half-turn; said spring abutment plug 23 is re-
leased from its clamping engagement with the
screw thread 24 and may be moved axially to
vary the adjustment of the spring pressure.

Said valve 17 has the circumferential flange 38
in spaced relation with the annular recess 39
around said valve seat 18, so proportioned that
when said valve 17 is displaced from its seat 18
by the back pressure of the liquid sufficient to
overbalance the predetermined pressure of said
spring 20, the liquid thus permitted to escape into
the spring chamber 25 and thence into the intake
2 is available to further temporarily overbalance
the spring 20 and open said valve wider and hold
it widely open until the pump is stopped by the
operator opening the switch controlling it; or
until the hose nozle is opened sufficiently by the
operator to partially or wholly reduce the back
pressure, .

Said valve 17 has opposite the stem 21, the stem
41 comprising four radial flanges 42 serving to
guide it in said by-pass port 16, and said stem 41
carries the cylindrical dash pot piston 43, which
is conveniently formed in unitary relation there-
with, and which is slip fitted in the dash pot 45
in said pump casing 1. The effect of that con-
struction; and arrangement is that when the
pump stops or when the hose nozle valve is
opened and the pressure of the spring 20 is thus
permitted to close said valve 17 upon its seat 18:
such closure is retarded by the cooperation of
said dash pot piston 43 and dash pot 45 so that
the stress upon the by-pass valve is automatically
controlled and that valve opens and closes slowly
without any hammer action above contemplated.

Moreover, in Fig. III, I have shown a modified
form of my invention in which the suction stress
of the pump upon the valve is further counter-
In that form of my invention, I have shown the
balanced and may in fact be equalized by the ex-
posure of the right hand side area of the valve
to the atmosphere exterior to the pump casing.
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In that form of my invention, I have shown the
spring adjusting means immediately accessible
from the exterior of the pump casing,

Referring to Fig. IIT; the spring 47, which is
substituted for the spring 20 shown in Fig. II,
abuts at its inner end against the valve 48 which
is similar to the valve 17 above described, and
abuts at its opposite end against the flange 49 on
the adjusting screw 50 which is in screw threaded
engagement with the screw plug 51 which closes
the end of the spring chamber 52, and said screw
50 may be locked in any position of axial ad-
justment by rotation of the lock nut 54. Sa‘d
spring 47 is surrounded by the corrugated sheet
metal bellows 55, the inner end of which is con-
veniently soldered to the valve 48. The outer end
of said bellows 55 has the circumferential flange
56 which is clamped in fluid tight relation with
the pump casing 1 by said screw plug 51, compress-
ing the gasket 57. . The chamber 59 within said
bellows 55 is continually maintained in commu-
nication with the outer atmosphere throygh the
air port 60, which is, conveniently, s small hole
drilled through said screw plug 51, However,
sald bellows may be otherwise constructed, ar- 10,
ranged, and secured, the essential feature being -
that the area exposed to the outer atmosphere
is such as to balance the suction of the pump upon
the valve. L o

In the form of my invention shown in Fig. ITI, 105
the pressure of the spring 47 continually tending
to close said valve 48 upon its seat may be ini-
tially overcome, and the valve slightly opened,
by the predetermined pressure of the liquid upon
the area of said valve 48 exposed in the by-pass 110
port 61, and the valve may be widely opened by
a greater liquid pressure upon the circumferen-

8

85

9b

" tial flange 62 which is mounted to reciprocate in

the annular recess 63 around the valve seat 65,
predetermined by the radially spaced relation of 115
said flange in said recess, as above deseribed with
reference to Fig. IT; but with the modified coun-
terbalancing effect due to the fact that the ma-
jor area of the right hand side of said valve
shown in Fig. III is secluded.in the bellows 55 120
and exposed to the outer atmosphere through
the air port 60, instead of to the suction stress
of the pump, and, consequently, a less powerful
spring suffices to counterbalance the back pres-
sure on the discharge side of the pump and hold 125
the valve closed until the pressure increases tothe ™
predetermined value at which the valve starts
toopen. - e

Although in both forms of my invention chosen
for illustration I have shown.a valve provided 130
with but two differential areas subjected to fluid
stresses, it is to be understood that such valves
may have three or more such areas, as described
and claimed in my copending application (16—32)
Serial No. 612,481 filed May 20th, 1932, for Let- i35
ters Patent of the United States; the cla‘ms. in
the present case being limited to the combination
of such a valve with a fluid pump to control the
by-pass of the latter. , e

In Fig. I, T have indicated a typical curb stand 14¢
including an outer casing 67 inclosing the pump
casing 1, the outlet 3 of which is connected by
the conduit 68 with the flow meter 69 including
means whereby the flow of liquid. therethrough’
turns the shaft 70 to rotate the index hand i 145
with respect to the circular graduated dial 72,
Said flow meter is connected by the conduit 73
with the sight gage 74 from which.depends the
flexible hose 75 provided with the nozle T6 con-
trolled by the valve 77. - - - .. . . . ., ..~
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My improved valve is advantageous in such a
combination in the attainment of the several ef-
fects above contemplated; viz., first, when the
by-pass valve is opened, rendering the pump op-

8 erative at less than its maximum working load
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when the back pressure is nearly sufficient to un-
seat the valve. Second, permitting a higher ini-
tial spring load on the valve, against the maxi-
mum back pressure and suction during maxi-
mum dispensing flow, and yet, third, holding the
valve wide open with less back pressure when the

nozle is closed. Fourth, gradual opening and clo--

sure of the valve from minimum to maxmum ef-
fective area without hammer action. Fifth,
greater ease in the threttling action upon the
nozle at the end of the flexible hose through
which the liquid is dispensed by said pump, under
the control of the operator; and, sixth, stopping
the meter if the tank runs dry, so that only air
or vapor would be pumped.

Some of those effects may be varied over a
wide range in accordance with the relative pro-
portions of the elements of the structure which
cooperate to produce those effects. For instance;
first, the pump discharge pressure may be varied
in accordance with the height the liquid is to
pe lifted and the resistance to flow of the liquid
in the conduit from the supply tank to the dis-
pensing outlet. Second, with a given pump pres-
sure and suction, the pressure at which the by-
pass valve is initially opened may he variably
determined by. varying either the area of the
by-pass port or the strength of the valve spring,
or both. Third, the pressure at which the by-
pass valve is widely opened may be variably de-
termined by varying the area of the space around
the annular flange on the valve which is greater

in area than the surface of the valve exposed

to the pressure when the valve is shut. - Fourth,
that variation may be effected by variation in
the radius of that flange or of the recess in
which it reciprocates, or both.
flange be closely fitted like a piston in its recess

aforesaid, the initial unseating of the by-pass

valve by pressure upon its minor area, (equal to
that of the by-pass port,) would be practically
instantly followed by wide opening movement of
that valve, and by-passing of all the liquid
pumped, thus stopping the dispensing operation.
Provision for more or less leakage past that
flange permits the operator to diminish and con-

" tfol the rate of flow at the dispensing nozie by

€0
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manipulating the nozle valve as above contem-~
plated, and without interruption of the dispens-

_ing flow, so that he can stop the dispensing op-

eration when precisely the volume of liquid de-
sired has been dispensed. However. when the
nozle valve is closed at the end of a dispensing
operation, the full pump pressure and suction (or
reduced pressure) then applicable to respectively
opposite sides of said valve flange, widely open

- the latter to by-pass all of the liquid displaced

by the pump and with less load upon the pump
and electric motor thdn with the ordinary single
area by-pass valve, and such load may be léss
than when effecting a dispensing operation. In
the embodiment shown, such load is convenient-
1y decreased from three to five pounds less per
square inch of cross section of the stream of
liquid. :

. Therefore, I do not desire to limit myself to the
precise details of construction and arrangement
herein set forth, “as it is obvious that various

_ modifications may bé made therein without de-

If that valve.

- said motor and pump,

parting from the essential features of my inven-
tion, as defined in the appended claims.

I claim: .

1. The combination with a liquid pump casing
having a liquid inlet and a liquid outlet and
means for forcing liquid from said inlet through
said outlet; of a dispensing hose connected with
said outlet: a nozle valve at the discharge end
of said hose; a by-pass conduit including a port
between said inlet and said outlet; a by-pass
valve controlling said by-pass port, hose and
nozle; s spring continually stressing said by-pass
valve toward its closed position, in. which it pre-
sents a minor area against the pressure of lig-
uid upon the side of said port toward said out-
let, and against the suction of the liquid upon
the side of said port toward said inlet; a flange
on the suction side of said by-pass valve, sup-
plementing said minor area, when said valve is
unseated; and means in said casing, including a
recess wall, encircling said valve flange, for lim-
iting the leakage of liquid past said flange, to a
predetermined invariable degree; whereby a pre-
determined portion of the pressure of liquid
through said port is directed upon said flange,
after initial opening movement of said valve,
until a greater pressure of liquid on said valve,
in excess of said leakage, overbalances the clos-
ing stress of said spring, and widely opens said
py-pass valve, with its flange beyond said limit-
ing means, and maintains it open until the pres-
sure of liquid flowing through said port is di-
minished below a predetermined value, by open-
ing said nozle valve or stopping said pump,
whereupon said by-pass valve is closed by its
spring; whereby said apparatus operates with
less load on said motor and pump when by-
passing the liquid through the pump than when
dispensing ‘the liquid through the hose.

2. The combination with a liguid pump cas-
ing having a liquid inlet and & liguid outlet and
a rotor for forcing liquid from said inlet through
said outlet; of a dispsnsing valve controlling said
outlet; an electric motor operatively connected
with said rotor; a by-pass in said pump casing
inecluding a port between said inlet and said out~
let; a by-pass valve controlling seid by-pass port;
a spring continually stressing said valve toward
its closed position and against the pressure of
liquid upon the side of said port in communica-
tion with said outlet and against the suction of
the liquid upon the side of said port toward said
inlet; a flange on the suction side of said valve,
of greater area than the area exposed upon the
pressure side of said valve; and cylindrical means
in invariable radially spaced relation with the
perimeter of said flange, for limiting the flow of
liquid past said flange and thereby concentrat-
ing the pressure of liquid upon said flange after
initial opening movement of said valve and un-
til said valve is opened to present its flange be-
yond said limiting means; whereby the liquid
pressure upon said valve flange counterbalances
the closing stress of said spring after the valve
is unseated and is effective to widely open the
valve and mainfain it open until the pressure of
liquid flowing through said port is diminished be-
low a predetermined value, by opening said dis-
pensing valve or stopping said pump, and the by-
passing operation is effected with less load upon
when the dispensing valve
is shut, than the normal load of dispensing op-
eration. . ‘

3. The combination with a liquid pump casing
having- & liquid inlet and a liquid outlet and
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means for forcing liquid from said inlet through
said outlet; of a dispensing valve controlling said
outlet; a by-pass in said pump casing including
a port between said inlet and said outlet; a by-
pass valve controlling said by-pass port; a spring
continually stressing said valve toward its closed
position and against the pressure of liquid upon
the side of said port in communication with said
outlet and against the suction of the liquid upon
the side of said port toward said inlet; means on
said valve affording a plurality of plane areas
transverse to the valve axis and of different ex-
tent, for successive exposure to pressure, the least
of said areas being exposed upon the pressure
side of said valve, when the valve is closed; means
for directing the pressure of liquid upon a larger
such plane area after initial opening movement
of said valve and until said valve is widely opened;
whereby the liquid pressure upon said valve coun-
terbalances the closing stress of said spring after
the valve is unseated and is effective to widely
open the valve and maintain it open until the
pressure of liquid flowing through said port is
diminished below a predetermined value, by open-
ing said nozle valve or stopping said pump, and
the by-passing operation is effected with less load
upon said pump, when the nozle valve is shut,
than the normal load of dispensing operation.

1 4. The combination with a liquid pump casing
having a liquid inlet and a liquid outlet and
means for forcing liquid from said inlet through
said outlet; of a by-pass in said pump casing in-
cluding a port between said inlet and said out-
let; a by-pass valve controlling said by-pass port;
& spring continually stressing said valve toward

- its closed position and against the pressure of

40
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liquid upon the side of said port in communication
with said outlet and against the suction of the
liquid upon the side of said port toward said in-
let; a flange on the suction side of said valve, in
& plane at right angles to the axis of said shaft
and of greater area than the area exposed upon
‘the pressure side of said valve; and a wall in said
casing encircling said valve flange in such ra-
dially spaced relation therewith as to limit the
flow of liquid past said flange, to a predetermined
degree, and thereby concentrate the pressure of
liquid upon said flange after initial opening move-
ment of said valve and until said valve is opened
to present its flange beyond said recess; where-
by the liquid pressure upon said valve flange in
said recess counterbalances the closing stress of
said spring after the valve is unseated and is
effective to widely open the valve and maintain it
open until the pressure of liquid flowing through
said port is diminished below a predetermined
value; whereby said apparatus operates with less
load on said motor and pump when by-passing the
liquid through the pump than when dispensing
the liquid.

5. The combination with a liquid pump casing
having a liquid inlet and a liquid outlet and
means for forcing liquid from said inlet through
said outlet; of a by-pass in said pump casing in-
cluding a port between said inlet and said outlet;
a by-pass valve controlling said by-pass port; a
spring continually stressing said valve toward its
closed position and against the pressure of liquid

- upon the side of said port in communication with

said outlet and against the suction of the liquid
upon the side of said port toward said inlet;
means on said valve affording a plurality of areas
of different extent, in planes at right angles to the
axis of said valve, for successive exposure to
pressure, the least of said areas being exposed

1,965,526

upon the pressure side of said valve, when the
valve is closed; means for directing the pressure
of liquid upon a larger such plane area after
initial opening movement of said valve and until
said valve is widely opened; whereby the liquid
pressure upon said valve counterbalances the
closing stress of said spring after the valve is
unseated and is effective to widely open the valve
and maintain it open until the pressure of liquid
flowing through said port is diminished below a
predetermined value; whereby said apparatus op-
erates with less load on said motor and pump
when by-passing the liquid through the pump
than when dispensing the liquid.

6. A structure as in claim 2; including a dash-
pot in the pump casing and a piston carried by
the by-pass valve in cooperative relation with said
dash pot for controlling the rate of movement
of said valve and preventing hammer action
thereof. )

7. A structure as in claim 5; including a dash-
pot in the pump casing and a piston carried by
the by-pass valve in cooperative relation with said
dash pot for controlling the rate of movement of
said valve and preventing hammer action thereof.

8. A structure as in claim 2; including a bellows
connecting the outer end of the by-pass valve with
the pump casing and means connecting the inte-
rior of said bellows in communication with the
atmosphere exterior to said casing; whereby suc-
tion stress upon said valve by said pump is coun-
terbalanced by the area of said valve and bellows
exposed to the outer atmosphere.

9. A structure as in claim 5; including a bellows
connecting the outer end of the by-pass valve
with the pump casing and means connecting the
interior of said bellows in communication with the
atmosphere exterior to said casing; whereby suc-
tion stress upon said valve by said pump is coun-
terbalanced by the area of said valve and bellows
exposed to the outer atmosphere. °

10. The combination with a pump having a
liquid inlet and a liquid outlet and means for
forcing liquid from said inlet through said outlet;
of a dispensing hose connected with said outlet;
a nozle valve at the discharge end of said hose;
a by-pass conduit including a port between said
inlet and said outlet; a by-pass valve controlling
said by-pass port; a spring continually stressing
said by-pass valve.toward its closed position, in
which it presents a minor area against the pres-
sure of liquid upon the outlet side of said port,
and against the suction of liquid upon the inlet
side of said port; and means for lessening the
effective spring pressure on said valve when said
nozle valve is shut, including a flange on the
suction side of said by-pass valve, extending in a
plane at right angles to the axis of said valve
and supplementing said minor area, to a prede-
termined invariable extent, when said valve is
unseated; whereby when said valve is unseated
the pressure of liquid through said port is direct-
ed upon said flange, overbalances the closing
stress of said spring, and widely opens said by-
pass valve, and maintains it open until the pres-
sure of liquid flowing through said port is di-
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minished below a predetermined value, by op- -

ening said nozle valve or stopping said pump;
whereupon said by-pass valve is closed by its
spring; whereby said apparatus operates with
less load on said motor and pump when by-
passing the ligquid through the pump than when
dispensing the liquid.

11. A structure as in claim 10, wherein the by-
pass port is large enough to pass all of the liquid
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displaced by the pump, with less load upon the
pump than when dispensing such volume of
liquid through the hose, including means for
affording leakage of liquid past said valve flange
at a predetermined rate when the valve is un-
seated for preventing the concentration of the
full amount of pressure of liquid through said
port upon said flange and thus preventing the

widely opening movement of said by-pass valve
during movement of the nozle valve toward its
closed position, by the operator, to thus permit the
operator to control and vary the rate of dispen-~
sation of liquid through said hose, in a continu-
ous stream, before the by-pass port is open to
its full capacity. L

DAVID S. WILLSON.
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