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This invention relates to improvements in ap-
paratus for dispensing liquids and, more particu-
larly, gasoline, oils and the like, although the
apparatus is capable of other uses.

It is common in apparatus of this kind, to
draw up the gasoline from an underground tank
by means of a motor driven pump or other suit-
able means, and force it under pressure through
a discharge line, in which is interposed a meter,
such discharge line usually terminating with a
flexible hose having on its free end a valve-con-
trolled nozzle. It is also customary to interpose
in the discharge line between the pump and
meter, a separator which functions to separate
air from the gasoline and to allow substantially
air-free gasoline only to pass to the meter and
be measured thereby. A common type of sepa-
rator, used on the pressure side of the pump,
has an air vent which is continuously open but
of small cross sectional area as compared to the
liquid outlet of the separator. Through this vent
there passes air alone, or gasoline alone, or air
and gasoline mixed, depending on conditions.
This air vent is connected to a trap or secondary
separator in which air and liquid are separated
by gravity action and from which the air is
vented to the atmosphere and the collected liquid
is returned to the suction side of the pump. This
plan’ of air separation is open to the objection
that gasoline vapors, as well as air, may pass out
to the atmosphere by way of the vent pipe of the
trap and be lost. It is also open to the objection
that the continuous stream which is by-passed
through the vent of the separator into and
through the trap and back to the suction side
of the pump requires the use of additional power
which is consumed in useless work and therefore
wasted. '

This invention is based upon the use of a dif-
ferent plan of air separation calculated to save
the gasoline vapor, or some of it, which would be
lost with the first-named plan of air separation,
and to save the power which would be expended
in useless work with said plan in pumping fluid
continuously up to and through a continuous
vent only to be returned to the pump to be again
lifted. With this second-named plan of air sepa-
ration, the vent of the separator during dispens-
ing operations is opened only when the necessity
exists for releasing air from the system and it is
normally held closed during pumping by a float,
or other suitable means, thereby maintaining the
system tight and enabling the desired pressure to
‘'be maintained in the discharge line with the ex-
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penditure of less energy than would otherwise
be required.

This invention has for its object to provide an
improved liquid dispensing apparatus having
means on the pressure side of the pump for sep-
arating air from the gasoline in the way de-
scribed in order to avoid undue loss of valuable
fuel vapors and having adequate safeguards
against operation of the apparatus unless it is in
condition to operate correctly.

More particularly,” the invention - provides
means for stopping effective pumping under a
condition where the vent valve of the separator,
failing to close properly, allows the passage of
excessive quantities of gasoline into the air vent
passage. In the case of an undue amount of
gasoline passing into the vent passage, the pres-
sure flow is stopped before gasoline can escape
from such pipe to the atmosphere. Unless and
until the trouble is corrected, any subsequent
starting up of the pump will result in an early
stopping of the pressure flow before serious trou-
ble can occur and the apparatus cannot be use-
fully operated.

The invention also has for an object to utilize,
as a means for stopping effective pumping under
the condition described, a valve which responds
to the accumulation of an abnormal quantity of
liguid in the air vent passage of the separator,
to admit air into the suction line of the pump,
thereby rendering it ineffective to force liquid to
the separator.

A further object of the invention is to provide
means responsive to the stopping of the pressure
flow, or by the drop in pressure following such
stopping of fhe flow, to drain from the vent
passage of the separator that liquid which, ac-
cumulating therein, caused the opening of said
valve and the stopping of the pressure flow,—
thereby enabling the valve to close and recondi-
tion the apparatus for useful operation.

These and other objects will best be under-
stood from the following description of the in-
vention taken with the illustrative embodiment
of it in the annexed drawing and the scope of
the invention will be more particularly pointed
out in the appended claims,

In the accompanying drawing:

Fig. 1 is a diagrammatical view of a liquid dis-
pensing apparatus embodying the invention; and

Fig. 2 is an elevational view, with parts in
section, showing the apparatus of Fig. 1 embodied
in the casing of a conventional pump stand.

Referring to the drawing and first to Fig. 1
thereof, the dispensing apparatus herein shown
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includes a storage tank | for the gasoline or
other liquid, and a suction line comprising the
pipes 2 and 3 extending from the lower part of
the tank to the inlet of a power-operated pump 4.
The tank {, usually located underground, is pro-
vided with some check valve, usually a foot valve
5, intended to prevent return of liquid from the
suction line into the tank. Tank f also has a
vent pipe 6 which extends upwardly to a suffi-

cient height and provides constant communica-
tion between the top of tank 1 and the atmos-

phere. Connected with the suction line by a pipe
2’ is a tank T affording within it an expansion
chamber. A riser pipe 8, connected to the top of
tank 7, provides constant communication be-
tween this expansion chamber and the atmos-
phere. The bottom of tank T has a passage 8,
connecting the expansion chamber with pipe 2’,
and this passage is controlled by a valve 9’, con-
nected as indicated to a float 10, whereby the
valve may be opened in response to a predeter-
mined rise of liquid in the expansion chamber.
Connected to the outlet of pump 4 by a pipe i1
is an air separator 12. The pumped liquid en-
ters the lower part of the separator on one side
of a baffle 13, which may also be perforated as
shown, and travels upwardly over the latter and

thence downwardly on the other side of the

bafile, leaving through a pipe 14 which connects
the lower part of the separator to-the meter 15.
A cylindrical screen I6 of fine mesh provides the
sole. communication between the air separator
chamber and pipe 4. This screen readily per-
mits the passage of liquid but- tends to prevent
the passage of bubbles or air or vapor. These
bubbles together with such air and vapor as may
be liberated from the liquid during its passage
around the baffle, rise to the top of the separator
to be discharged through a vent passage 1. A
valve 18, located within the separator chamber,
is provided to close the vent passage. i1, after
sufficient air has been released and the chamber
has become filled with liquid to'the desired ex-
tent or under the desired pressure. A float 19,
or other suitable means, controls this valve.
Abhove the separator 12, and communicating
with passage I1, is a tank 20, affording within
it a chamber 21 to receive liquid which may from
time to time escape through vent passage {T.
This chamber is continuously connected to the
atmosphere by an upstanding vent pipe 22, which
rises to a substantial height as do the other vent
pipes 6 and 8. Leading from the upper part of
chamber 21 is a passage 23, which is connected
by a pipe 24 to the suction side of the pump, as
for example to the suction line, as shown, or in
any other suitable way. The passage 23 is con-
trolled by a valve 25, connected to one end of a
lever 26 which is pivoted at a point intermediate

its ends to.the upper wall of tank 20. A float 27 -

is hung from the other end of lever 26. The
weight of the long arm of lever 26, together with
the weight of the float and its connection to lever

26, overbalance the weight of the short arm of
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-the lever and valve 25, whereby the valve 25 moves

to close passage 23 and is normally held in closed

position by gravity action. An accumulation of

liquid in chamber 21 above a certain level, will
raise float 27 and cause the opening of valve 2§,
whereby air from vent pipe 22 will flow through
passage 23 and pipe 24 into the suction line of
pump 4, thus rendering the latter ineffective to
pump liquid. The suction of the pump, being
broken, the pressure flow through the discharge
line and separator will cease, just as much as if
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the pump 4 stopped. If desired, the pump itself
might be stopped but the arrangement, herein
disclosed, usually suffices because it stops all use-
ful action of the pump,

The dispensing apparatus usually also includes
a visible discharge indicator 29 and a valve de-
vice 30, interposed in the discharge pipe 3f lead-
ing from the meter. Pipe 31 is usually connected
to a flexible hose 32 which has on its delivery end
a valved nozzle 33. The valve of this nozzle is
moved to and held in closed position by a spring
and is manually controlled by the hand lever 34.
In the nozzle is an outwardly-opening check valve
which opens only when the liquid has been placed
under a certain pressure and which automatical-
ly closes by a spring. An example of one nozzle
construction suitable for the purpose is shown in
Fig. 4 of De Lancey Patent No. 2,043,035, dated
June 2, 1936. ‘The valve device 30 includes a
check valve opening outwardly (in the direction
of normal flow) under small pressure and closing
automatically to prevent return ‘flow. It also
involves a reversely-arranged check valve which
opens to permit return flow and provide relief for
expansion of liquid in the hose, after a substan-
‘tial pressure, say from 15 to 20 pounds per square
inch, has been established. An example of one
type of valve device suitable for the purpose, is
shown in Fig. 2 of Willson Patent No. 1,964,616,
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dated June 26, 1934." It is customary dlso to pro- .

vide a valve-controlled by-pass from the pressure
to the suction side of the pump,—the valve of this
by-pass opening at a pressure of from 15 to 20

_pounds per square inch. Pump 4 incorporates
- such a by-pass in its casing in the general man-

ner shown in De Lancey Patent No. 1,870,900,
dated Aug. 9, 1932.

It is to be noted that the expansion chamber
T and air separator chamber 2 are located at or
about the same level but on opposite sides of the
pump and also above the pump. This arrange-
ment enables a levelling off of the liquid contained
in said chambers, when pumping stops. At the
end of a dispensing operation the separator
chamber is full or nearly full of liquid under
substantial pressure and so also is the entire dis-
charge line including the pipes I, {4 and 31 and
hose 32. When pumping stops, however, an equal-
ization of pressure between the discharge and

-suction lines occurs and there is a back flow of

liquid through pump 4 until the liquid in both
chambers is at the same level. The pump 4, like
most pumps used in apparatus of this character,
permits when idle a sufficient back flow for this
purpose. Liquid cannot flow back into tank 1 if
the foot valve 5 is functioning properly, buf it
can force open valve 8’ and rise in tank 1.

. When the liquid rises high enough in tank 1,

the float will maintain valve 9’ open. As the
liquid falls in chamber {2, float 19 drops and
causes valve (8 to open. Both chambers 1 and
12 are then vented to.the atmosphere and conse-
quently the liquid in these chambers levels off and
atmospheric pressure prevails in the suction line
of the pump and in the discharge line up to valve
30. The discharge line beyond valve 30 (the pipe
31 and hose 32) will not drain back except inso-
far as may be necessary from time to. time to
relieve excessive pressure,

The structure illustrated diagrammatically in
Fig. 1 may be incorporated, together with other
usual or desirable accessories, into a commercial
form of pump stand in any suitable way. One
such way is shown in Fig. 2, Here, the pump 4,
its driving motor M, the expansion chamber 1,
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air separator 12 with the associated piping, are
housed in a single casing 36, leaving the indicator
29, hose 82, and nozzle 33 exposed outside the

‘casing., The various vent pipes preferably extend

close to the top of the pump stand. This em-
bodiment includes a suitable indicator R, oper-
ated from the meter as by a shaft 39 to show in
‘appropriate units the measure of the liquid dis-
pensed. It will be- understood that the pump
motor M is provided with the usual switch oper-

- able from outside the casing 36 by suitable means,

15

20

indicated in part by the lever 37 and link 38, and
that the nozzle 33 during idle periods is hung up
on the pump stand, all as is well known in the art.

The operation of the apparatus will next be
described. Initially, the apparatus will be primed
by operating the pump 4 while the valve of nozzle
33 is held open. The tank 7, being empty, valve
8’ will be closed and held closed by its weight and
the weight of float 10 and the connections there-
to. The operation of pump 4, creating a suction
in the suction line and the portion 2!, will evacu-
ate all air therefrom and force it into the dis-
charge line and the separator 12. The valve 9’
is then held to its seat with the additional pres-
sure due to the suction created.- Liquid follows
the air and fills the entire suction line and then

" enters pipe 11 and the air separator 12, forcing
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_ in the usual way.
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. flows down on ﬁhg' other

-vent passage.

the air-out through the vent passage 17 until
the liquid rises far enough to raise float 19 and
close valve 18. After valve 18 closes, a pressure
Is built up on the liquid in the pipes {1 and 14
and in separator 12 and eventually this pressure
becomes sufficient to open valve 30 and allow the
air in pipe 31 and hose 32 to be driven out. When
liquid begins to pass out of nozzle 33, the valve of"
the latter is closed. It will also be necessary to
initially vent the wvisible discharge indicator 29
In any suitable or usual way, to free it from all
trapped air.. The system is then full -of liquid.
If the pump is then stopped, the liquid in cham-
bers 12 and 7 will level off, as_above described,
and.the pressure in the suction line and in the
discharge line up to valve 30 will be equalized and
at atmospheric pressure, the valves 8’ and-18 be-
iLg open. This is the normal rest condition of
the apparatus. .

On starting up the pump for a dispensing op-
eration the pump starts up under a balanced con-
dition on both sides and the starting load is light.
Liquid will be initially drawn from chamber 7
through the passage 9 and Dipe 2’ until the Ievel
in this tank Jowers sufficiently (to about the level
I—z) for valve 9’ to close. Then all liquid will
be drawn up from tank | through pipes 2 and 3
The pump forces liquid into
separator 12 and drives out the air therein
through the then open vent 17 until the liquid
rises high enough (preferably close to the top of
the chamber 12) to cause valve {8 to close®the
Then the pressure continues to
build up in the discharge line until the nozzle
valve is opened to dispense the liquid. If the
nozzle valve remains closed and the pump con-
tinues to operate after having built up the de-
sired pressure in the discharge line, the relief
valve in the by-pass of the pump will open and
avold excessive pressure in the discharge line.

" The operation of separating the air from the
gasoline is well understood by those skilled in the
art. - The general flow of liquid up on one ‘side of
the bafle and then over the top thereof enables
some of the air to be freed from the liquid and
rise to the top of chamber {2 while the liquid
side of the baffle to flow

3

through screen 16 into the pipe 4. This screen
tends to restrain the passage of air bubbles and
these rise to the top of chamber 12. The air
accumulates at the top of the separator and be-
comes compressed by the liquid. When enough
air collects to cause a lowering of the lHquid level
far enough to depress float 189, the valve 8 will
open and the accumulated air, or some of it, being
under pressure will pop out of the vent passage
1T into chamber 21 and pass out to the atmos-
phere by way of pipe 22. Immediately there-
after, the liquid level quickly rises and float 19
moves valve I8 to close passage 11 before liquid
can reach this passage.
functioning preperly, lquid should not enter the
vent passage 17 at all.

It will be appreciated that a leak through the
vent valve gives rise to a dangerous condition.

‘When the apparatus is’

[

0

Since the liquid in the separator is under sub- .

stantial pressure, a small leak at the vent will
result in squirting a stream of gasoline into the
vent passage. This passage is extended high up
in the pump stand and may be enlarged, as by the
chamber 21, to allow for the accumulation of lig-
uid during a dispensing operation with the idea
of retaining as much liquid as may leak into the
vent passage during a normal dispensing opera-
tion. At the end of each dispensing operation,
the vent passage is, of course, entirely drained.

While the apparatus may be designed to collect
and retain all gasoline that may leak into the vent
bassage during a dispensing operation, there are
variable factors such as the size of the leak and
the length of the dispensing operation, which at
best make such a provision undesirable, as being
the best and most practical solution of the prob-
lem.. Hence, this invention provides means
whereby on the occurrence of any bad leak from
the separator to the vent passage, the pressure
flow will be stopped long before gasoline can be
squirted out of the vent passage into the air.
If the leak is so small as not to give rise to a
dangerous condition, then there will not be

.enough gasoline acciimulated in chamber 21 to

raise float 21 and the pump may continue to

45

operate~the leaking liquid being drained back -

into the separator on cessation of pumping. The
float 21, however, measures the leak and if it is
too large in size or if although small in size, the
dispensing operation is continued too long, then
there results an accumulation of liquid in cham-
ber 21 sufficient to raise float 27 and open valve 25
to vent the suction line of the pump, rendering it
ineffective to force more liquid into the separator.
If the nozzle 33 is kept open, liquid will continue
to flow unttl the pressure drops to a point too low

‘to force it past the valve 30 and the check valve

in nozzle 33.. The flow from the nozzle will very
Soon cease and the operator will be unable to op-
erate the apparatus for any useful purpose. The
operator will then stop the motor M of pump 4.

The arrangement for levelling off the liquid in
chambers 7 and 12 has an additional function
here in connection with the means chosen for
stopping effective operation of pump 4. That is,
it is essential to drain the float chamber 2f in
order to recondition the pump for effective op-
eration. The suction line of the pump must be
made tight again by closing valve 25 and to do
this the float 27 must be permitted to fall. Hence,
the expansion chamber 1 is the enabling means
for effecting the closing of valve 25.

With this arrangement, it is, of course, possible
to start the pump 4 without correcting the trouble
which caused the dangerous leak of liquid. How-
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ever, the pump cannot be operated long or use-
fully because the faulty condition will again re-

sult in liquid rising in chamber 21 to operate the.

float 27 and open valve 25 to admit air intc the

" suction line of the pump. The operafor, if he
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resorts to this practice, will soon tire of the re-

peated fruitless operations and then take steps .
. to correct the faulty condition and this is just.

what is desired. The prompt correction of any

leak which can by any possibility give rise to.

a fire hazard is much to be preferred than to
allow continued operation of apparatus which is
not in proper condition.

The invention makes it not only practical but
thoroughly safe to use a separator of the .class
disclosed on the pressure side of the pump with-
out the usual secondary separator or trap, hereto-
fore provided, to guard against the possibility of

‘gasoline escaping through the vent into the at-

mosphere. It enables one to use the sort of sep-
arator, herein disclosed, wherein there is less
loss of gasoline vapor because of the pressure
condition maintained within the separator 2.
Gasoline vapors, if kept under pressure and in
contact with liquid gasoline, tend to condense

and become part of the body of liquid gasoline

and thus there is less likelihood of any substan-
tial loss of fuel vapor than in the former conven-
tional air separating arrangement, wherein a
continuously open vent is provided which allows
gasoline vapors.as well as air to escape. Also,
the work used in pumping a small stream of
gasoline through the continuously open vent of
such former arrangement only to be returned
to the pump to be lifted again, is saved.

What we claim is:

1. In a liquid dispensing apparatus, a delivery
conduit, an air separator interposed in said con-
duit, said separator having a vent opening and
an automatic valve for closing said opening
whenever the separator is sufficiently filled with
liquid and for opening it at other times to re-
lease air, a vent conduit connected to said-open-
ing and communicating with the atmosphere,
means for producing a pressure flow of liquid
through said conduit and interposed - separator,
and means responsive to the presence of a pre-
determined quantity of liquid in said vent con-

- duit for stopping said pressure flow.

2. In a liquid dispensing apparatus, a dellvery
conduit, an air separator interposed in said con-
duit, said separator having a vent opening and
an automatic valve for closing said opening
whenever the separator is sufficiently filled with
liquid and for opening it at other times to re-
lease air, a vent conduit connected to said open-
ing and communicating with the atmosphere,
means for producing a pressure flow of liquid
through said conduit and interposed separator,
means responsive to the presence of a predeter-
mined quantity of liquid in said vent conduit for
stopping said pressure flow, and means operable
when the pressure flow ceases to recondition the
second-named means for a subsequent opera-
tion.

3. In a liquid dispensing apparatus, delivery
conduit, an air separator interposed in said con-
duit, said separator having a vent opening and
an automatic valve for closing said opening

whenever the separator is sufficiently filled with -

liquid and for opening it at other times to release
air, a vent conduit connected to said opening
and communicating with the atmosphere, means
for producing a pressure flow of liquid through
said conduit and interposed separator, means

2,171,707

responsive to the presence of a predetermmed
quantity of liquid in said vent conduit for stop-
ping said pressure flow, and means operable

. when the pressure flow ceases to drain said vent
" conduit of liquid and recondition the second-
_named means for a subsequent operation.

4. In a liquid.dispensing apparatus, a delivery
conduit, an air separator interposed in said con-
duit, said separator having a vent opening and an

-automatic valve for closing said opening when-

ever the separator is sufficiently filled with liquid

‘and for opening it at other times to release air,

a vent conduit cdnnected to said opening and

&

10

communicating with the atmosphere, means for .

producing a pressure flow of liquid through said ,

conduit and interposed separator thereby caus-

JAng said valve to close the vent openinhg, and

safety means effective in the event of a dangerous
leak of liquid past said valve to stop said pressure
flow.

5: In a liquid dlspensing apparatus, a dehvery
conduit, an air separator interposed in said con-

156

20

duit, said separator having a vent opening and .

an automatic valve for closing said opening
whenever the separator is sufficiently filled with
liquid and for opening it at other times to re-
lease air, a vent conduit connected to said open-
ing and communicating with the atmosphere,
said vent conduit being so located and con-
structed as to be capable of complete drainage
into the separator through the vent opening
thereof, means for producing a pressure flow of
liquid through said conduit and interposed sepa-
rator thereby causing said valve to close the vent
opening, safety means effective in the event of
a dangerous leak of liquid past said valve to-stop
said pressure flow, and means operable when the
pressure flow ‘ceases for producing a back flow
of liquid from the separator into the delivery
conduit, thereby enabling any liquid in said vent
passage tc drain back into the separator.

6. In a liquid dispensing apparatus, a delivery
condiiit, an air separator:interposed in said con-
duit, said separator having a vent opening and
an automatic valve for closing said opening
whenever the separator is sufficiently filled with
liquid and for opening it at other times to release
air, a vent conduit connected to said opening and
communicating with the atmosphere, means for
producing a pressure flow of liquid through said
conduit and interposed separator, a float in said
vent conduit, and means operable by rising move-
ment of the float to stop said pressure flow.

7. In @ liquid dispensing apparatus, a delivery
conduit, an air separator interposed in said con-
duit, said separator having a vent opening and
an automatic valve for closing said opening
whenever the separator is sufficiently filled with

. liquid and for opening it at other times to release

air, a vent conduit connected to said-opening
and communicating with the atmosphere, means
for producing a pressure- flow of liquid through
said conduit and interposed separator, a float in
said vent conduit, means operable by rising
movement of said float to stop said pressure
flow, and means for automatically draining said
conduit after the pressure flow has stopped to

allow said float to fall and resume its original

position.

8. In a liquid dlspensmg apparatus, a pump, a
suction line and a discharge line therefor, an air
separator interposed in the discharge line and
having a vent and an automatic valve for closing
said vent whenever the separator is sufficiently
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times, said suction line having a normally-closed
passage for connecting it to the atmosphere, and
safety means effective on liquid leakage of said
valve to open said passage and render said pump
ineffective to force liquid into said discharge
line. :

9. In a liquid dispensing apparatus, a pump, a
suction line and a discharge line therefor, an air
separator interposed in the discharge line and
having a vent and an automatic valve for closing
said vent whenever the separator is sufficiently
filled with liquid and for opening it at other
times, a vent conduit connected to said opening
and communicating with the atmosphere, said
suction line having g normally-closed passage
for connecting it to the atmosphere, and means
responsive to a predetermined accumulation of
liquid in said vent conduit to open said passage
and vent the suction line of the pump.

10. In a liquid dispensing apparatus, a pump,
a suction line .and g discharge line therefor,
an air separator interposed in the discharge line
and having a vent and an automatic valve for
closing said vent whenever the separator is suffi-
ciently filled with liquid and for opening it at
other times, a vent conduit connected to said
opening and communicating with the atmosphere,
said suction line having a normally-closed pas-
sage for connecting it to the atmosphere, means
responsive to a predetermined accumulation of
liquid in said vent conduit to open 'said passage
and vent the suction line of the pump, and means
operable when the pump is stopped for drain-
ing the liquid from said vent conduit sufficiently
to enable said last-named means to close said
passage.

11. In a liquid dispensing apparatus, a pump
which permits back flow when idle, and having a
suction line and s discharge line in the form of
legs extending above the pump; each leg having
a substantial storage capacity with a vent to the
atmosphere at the top, the whole discharge leg
located so that it is capable of draining toward
the pump, a float controlled valve in each leg,
one to close the vent on the discharge leg by ris-
ing lquid level in that leg, and one to open the
storage space in the suction leg on rising liquid
and to close it on falling liquid in that leg, the
former of the two valves being located at the
top and the latter at the bottom of the storage
spaces in said legs, whereby when the pump
stops the liquid level levels off in the two legs
for substantial liquid storage on both sides of the
pump at the same level, a suction line connected
to and extending below the leg on the suction
side of the pump-to withdraw liquid from a low
level storage tank having means to prevent a
drain-back to the latter tank, and means oper-
able in the event of improper closure of the valve
in" said discharge. leg to render said pump in-
effective.

12, In a liquid dispensing apparatus, a pump
which permits back flow when idle and having a
suction line and a discharge line in the form of
legs extending above the pump, each leg having

& substantial storage capacity with a vent to

the atmosphere at the top, the whole discharge
leg located so that it is capable of draining to-
ward the pump, a float controlled valve in each
leg, one to close the vent on the discharge leg
by rising liquid level in that leg, and one to open
the storage space in the suction leg on rising
liquid and to close it on falling liquid in that

5

leg, the former of the two valves being located
at the top and the latter at the bottom of the
storage spaces in said legs, whereby when the
pump stops the liquid level levels off in the two
legs for substantial liquid storage on both sides
of the pump at the same level, a suction line con-
nected to and extending below the leg on the
suction side of the pump to withdraw liguid from
a low level storage tank having means to pre-
vent a drain-back to the latter tank, and means
responsive to the passage of g predetermined
quantity of liquid into the vent on the discharge
line to render operation of the pump ineffective,
the levelling-off of liquid in said leg> when the

- vent valve in the discharge leg opens enabling

the liquid to drain out of the vent passage into

10
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the. discharge leg, thereby reconditioning said -

last-named means and the pump for subsequent
operation. . :

13. In a liquid dispensing apparatus, a pump
having a suction pipe for drawing liquid from be-
low the pump level, a delivery conduit, a normal-
Iy closed valve controlling the outlet of said con-
duit, an expansion chamber connected at the bot-
tom to the suction side of the pump, a separator
chamber connected at the bottom to the dis-
charge side of the pump, both of said chambers
having storage capacity located at the same level
which is at or above the pump level, a vent to
the atmosphere from the top of each chamber, a
float-operated valve to control the inlet at the
bottom of the expansion chamber and operable to
open under fluid pressing to get in said chamber
and to close when the chamber is nearly empty
of liquid to prevent air passing into said pipe,
an automatic valve to close the vent at the top
of saild separator chamber and operable to open
said vent when the pump is idle, said pump be-
ing of a kind to permit back pressure flow through
it when idle, and means responsive to the pres-
ence of a predetermined quantity of liquid in the
vent of the separator chamber to stop effective
operation of said pump. .

14. In a liquid dispensing apparatus, a pump
having a suction pipe for drawing liquid from
below the pump level, a delivery conduit, s nor-
mally closed valve controlling the outlet of said
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conduit, an expansion chamber connected at the ]

bottom to the suction side of the pump, a sep-
arator chamber connected at the bottom to the
discharge side of the pump, both of said cham-
bers having storage capacity located at the same
level which is at or above the pump level, a vent
to the atmosphere from the top of each cham-
ber, a float-operated valve to control the inlet
at the bottom of the expansion chamber and
operable to open under fluid pressing to get in
said chamber and to close when the chamber is
nearly empty of liquid to prevent air passing into
said pipe, an automatic valve to close the vent
at the top of said separator chamber and oper-
able to open said vent when the pump is idle, a
float in the vent passage of the second chamber,
and means operable on rising of the float to
stop effective operation of said pump, the level-
ling off of liquid when the pump is idle effecting
drainage of the last-named vent passage and fall-
ing of the last-named float, said last-named
means operable on falling of the last-named float
to recondition the pump for effective operation.

JOSEPH A. LOGAN.
WARREN H. DE LANCEY,
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