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18 Claims. (Cl. 222—52) 

This invention relates to .a pumping and leak detec 
tion control therefor and in particular to such a system 
for retail dispensing of gasoline or other similar petroleum 
products through dispensing means remotely located with 
respect to a storage unit. 

In connection with the pumping of ?uids and the like, 
means are preferably provided to guard against loss as a 
result of leakage not only ‘because of the economic con 
sequences but where the product is explosive or other 
wise dangerous because of the attendant danger involved. 
In any ?uid pumping system, however, the joints along 
the packing glands, the valve systems and the like pro 
vide inherent possible sources of leakage. In pressurized 
systems, pressure responsive elements have found wide ap 
plication ‘for controlling the electrical pumping mech 
anism. 

In certain ?ow systems, the main control may be pres 
sure sensitive. For example, in retail gasoline dispensing 
systems, a common header may connect a storage tank to 
a plurality of different dispensing units. A check valve is 
provided immediately adjacent the storage tank to main 
tain the llines ?lled with gasoline or other liquid being 
pumped when the system is in standby position. One 
method of starting the pump mechanism employs the 
inital pressure drop in the line when the main control 
dispensing nozzle is opened. Thus, the ‘drop in pres 
sure closes a pressure sensitive switch and actuates the 
pumping mechanism to produce a continuous discharge 
from the storage tank. The pump system operates during 
the discharge pumping because the pumping pressure is 
below the cut off level of the pressure responsive switch. 
When the valve is closed, the pressure builds rapidly in 
the line and actuates the pressure sensitive switch to open 
the circuit to the motor and discontinue the pumping 
action. Through the action of the check valve or other 
similar means, the liquid is trapped within the line at 
the increased pressure and will hold the line circuit open. 

However, such a sensitive circuit means prevents the 
normal usage of pressure sensitive responsive leak detec 
tion means. For example, if a pressure responsive leak 
detector were connected to the system and a leak oc 
curred, the pressure in the main line would drop. This 
would start the pumping mechanism with the resultant 
resupplying of ?uid to the line and if the leak were of 
sufficient size the system would maintain pumping of 
the ?uid or liquid through the leak. 
The present invention is particularly directed to an 

improved volume sensitive leak detection unit which can 
be directly incorporated into a pressure sensitive auto 
matic start system. It can also be used in a conventional 
electrical controlled system and thus provides a very 
versatile unit. Generally, in accordance with the present 
‘invention, a ?uid accumulator is connected to the pres 
surized discharge line between the motor-pump unit and 
the dispensing unit. It is ?lled with ?uid from the dis 
charge line to a selected volume and actuates a resiliently 
‘movable member to hold a control switch in an enabling 
position. It will hold the switch in such position until the 
?uid within the accumulator has decreased to a selected 
degree. Thus, in operation with a pressure sensitive con 
trol, the opening of the main valve to discharge ?uid 
produces the temporary decrease in pressure. This per 
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mits leakage of ?uid from the accumulator. However, 
under normal operation, the pump system starts and be 
gins pumping of ?uid through the system prior to the 
required movement of the control element in the ac 
cumulator chamber. As a result, the accumulator does 
not discharge suf?ciently to actuate the safety cutoff and 
in fact will be again ?lled ‘to the initial standby condition. 
However, if a leak occurs during a standby, the ?uid 
will be ‘forced out from the accumulator by the resiliently 
mounted member. After a selected loss in ?uid, the mem 
ber actuates a switch to the disabling position. 
A manual override or reset switch can be provided to 

allow discharging independently of the accumulator ac 
tuated switch and in this manner permit dispensing of 
products until the leak can be corrected. 

In a preferred construction of the present invention, 
an accumulating chamber is divided by a diaphragm into 
a piston chamber and a ?uid accumulating chamber. A 
piston is secured to the diaphragm within the piston cham 
ber and carries a piston rod which extends outwardly 
therefrom. The diaphragm chamber is connected to the 
hydraulic ?uid line to receive ?uid in accordance with the 
above description. Thus, under normal operation the 
?uid will hold the piston in an extended position with the 
piston rod moved outwardly to a selected maximum de 
gree. A switch mecahnism is mounted adjacent the pis 
ton rod with the lever engaging ‘the piston rod. If a leak 
occurs the spring loaded piston will cause the diaphragm 
to collapse toward the hydraulic line connection forcing 
the ?uid therefrom and permitting the piston to be re 
tracted into its chamber. After a selected movement the 
piston rod disengages the switch which moves to the dis 
enabling position. 

v In order to provide manual check on the system, a three 
way valve may be provided for interconnecting of the 
?uid chamber of the accumulator to the hydraulic line or 
to a reference which will allow manual emptying of the 
system. This permits checking on the operation of the 
accumulator actuated switch in a relatively simple and 
rapid manner. 
The present invention thus provides a highly improved 

‘leak detection system relying on a volume change and one 
which is substantially insensitive to pressure changes. 
This permits use of the device with or without a pressure 
sensing start system. 
The drawings furnished herewith illustrate a preferred 

construction of the present invention clearly illustrating 
the above advantages and features as well as others which 
will be clear from the following description. 

In the drawings: 
FIG. 1 is a diagrammatic simplified illustration of a 

retail gasoline dispensing station; 
FIG. 2 is a side elevational view of a motor pump and 

header assembly with a tleak detecting accumulator con 
nected thereto, with parts broken away and sectioned to 
show the output path of the motor pump assembly; 

FIG. 3 is a partial vertical section through the header 
shown in FIG. 2; 
FIG. 4 is an enlarged top elevational view of FIG. 2 

with the accumulator of the present invention shown in 
horizontal section to more clearly illustrate the details 
of the preferred construction; 
FIG. 5 is a section taken on line 5—5 of FIG. 4; 
FIG. 6 is a section taken on line 6—6 of FIG. 4; 
FIG. 7 is a circuit diagram of an electrically operated 

control system for the accumulator employing the ac~ 
cumulator of FIGS. 1-4; and 
FIG. 8 is a circuit diagram similar to FIG. 5 illustrating 

the use of the leak detecting accumulator in a pressure 
sensitive automatic start circuit. 
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‘Referring to the drawings and particularly to FIG. 1, 

a retail gasoline dispensing service station is diagram 
matically illustrated and includes a pair of dispensing 
pumps 1 and 2 of the usual construction. Thus, each in 
cludes a nozzle 3 through which the gasoline is dispensed 
and a reset switch lever 4 which must be actuated to reset 
the computer mechanism, not shown, and a start switch. 
A common header or feeder line 5 interconnects pumps 
-1 and 2 to a gasoline storage tank ‘6. A submersible mo 
tor-pump assembly or unit 7 is mounted within the storage 
tank 6 by a discharge header assembly 8 which is mounted 
within ‘a suitable top opening in the tank 6. A service 
station building 9 is provided in appropriately spaced rela~ 
tion to the pumps 1 and 2 and the tank 6. A power con 
trol panel 10 may be provided within the building 9 for 
connecting of control and operating power to the various 
components as presently described. A switch control line 
11 may be connected from the panel 10 to the pumps 1 
and 2. This ‘connects the control switches as hereinafter 
described into the power circuit which includes a common 
power and control line conduit 12 connecting power lines 
13 from the panel 10 to the motor-pump unit 7. A con 
trol switch branch line 14 of conduit 12 is interconnected 
to a leak detection unit 15 shown mounted adjacent to 
the header assembly 8. As hereinafter described, the 
leak detection unit v1'5 includes a switch mechanism con 
nected in the power circuit through the switch line v14 such 
that the ‘motor-pump unit 7 cannot be energized if a 
selected leak occurs in the system during a standby. 

Thus, generally under normal operation the leak detec 
tion unit 15 will hold the motor-pump unit circuit in a 
standby enabled posit-ion to receive power upon the actua~ 
tion of the reset switch lever 4. Gasoline will then be 
dispensed from the tank 6 to and through the nozzle 3. 
'If during standby, however, a leak occurs in the feeder 
line 5 or the related connections from the header assem 
bly 8, the leak detection unit 15 will respond after a se 
lected volumetric loss of the liquid to open the power 
control circuit and positively prevent motor~pump unit 
7 from being energized via the line 13. _ 
More particularly, referring particularly to FIGS. 2 

and 3, the motor~pump ‘unit 7 may be any well known 
construction and is shown by a support and discharge pipe 
16 which depends into the tank 6 from the assembly 8. 
A power conduit 17 is concentrically located within the 
pipe 16 and connects the power lines 113 to the motor 
pump unit 7 through the assembly 8 for motor operation. 
The header assembly 8 generally includes a central body 

‘18 within which a cup-shaped discharge chamber 19 is con 
structed or formed by appropriate intermediate walls. 
The chamber 19 is connected to the upper end of the 
discharge pipe 16 and to a check valve housing 28‘ ‘for dis 
charging of the gasoline when the Imotor~pump unit 7 is 
energized. A power chamber 211 is integrally formed im 
mediately above the discharge chamber .19 with the power 
leads '13 extending theret-hrough into a power circuit con 
nection in any desired manner. A motor capacitor not 
shown in FIGS. 1-6, may also be mounted within cavity 
21. A check valve 22 is provided in the housing 20 and 
restricts the flow therethrough from the discharge cham 
ber v19 to the header line 5 which is connected to the 
housing 21 by a suitable ?ange 23. Additionally, a vent 
pipe 24 is connected to the header assembly and projects 
downwardly through the tank opening into the top portion 
of the tank. The vent pipe 24 communicates with a pas 
sageway 25 which encircles the lower end of the discharge 
chamber 19 and is vented to the atmosphere. 
The header assembly 8 is more or less a well known 

stnuoture in the art and no further description thereof 
is believed necessary or is given herein. 

Referring particularly to FIGS. 2 and 4—6, the leak de 
tection unit '15 and its connection to the header assembly 
8 is clearly shown. Generally, the leak detection unit 15 
includes a cylinder 26 interconnected and mounted to the 
header assembly *8 to one side of the header assembly 8 
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4 
by a suitable mounting bracket 27. The outer end of 
the cylinder 26 is formed with an integral switch chamber 
28 within which a control switch 219 is sealed. A piston 
rod or shaft 30 is reciprocally or slidably mounted within 
a supporting hub 31 which is integrally formed and pro 
jects into the cylinder 26 from a common integral wall 
between the switch chamber and a piston chamber. A 
vapor seal 32 of a sliding lip construction as shown or 
any other suitable construction encircles the shaft 30 with 
in the inner end of hub 31 to seal the chamber 28 against 
explosive vapors. A switch lever ‘33 of the switch 29 has 
its outer end located in the path of shaft 30 such as to 
hold the switch 29 in an enabling position for the motor 
7 so long as the shaft is projected outwardly of the cylin 
der 26 in the path of the lever 33. ‘In the illustrated em 
bodiment of the invention, the outward movement of the 
shaft is accommodated by an integral tubular extension 34 
on the switch chamber 28. 
The switch lines 14 are connected to the control switch 

29 and extend from chamber 28 through a potted open 
ing 35 in chamber wall 36 into a connection chamber 37 
integrally formed to the side of chamber 28 with wall 36 
common to both. Opening v3S is sealed with any suitable 
material; for example, a plastic-like compound of litharge 
and glycerin. Power leads, shown in FIG. 1 as extensions 
of lines 14 for the motor~pump unit 7 are connected to 
the lines from switch 29 within chamber 37 and pass out 
wardly through a ?uid tight seal 38 of suitable construc 
tion. The system provides a pair of separated explosion 
proof chambers to separate the motor ?eld connection 
from the switch connection, as generally required for ap 
proved installation in explosive environments. 
A mechanical override control for switch 2-9 is shown 

in FIG. 4 and includes an operating plunger or rod 39 
slidably supported in the wall of switch chamber 28 in 
alignment with the end of shaft 30 when in the fully re 
tracted position, as shown. A sealing cap 40 is secured 
to the exterior wall overlying rod 39, as by the threaded 
connection within a tubular extension 41 of the chamber 
wall with a wire interlock 42 to indicate ‘removal of the 
cap. A coupler 43 is slidably mounted on the inner end 
of rod 39 between a pair of stop ?anges or pings 44 and 
45 on the inner end thereof. The coupler 43 is also riveted 
or otherwise ?xed to the lever 33 such that if rod 39‘ is 
pulled outwardly, the switch 29 is actuated to energize 
the motor. This will permit dispensing operation while 
servicing or repairing the detection unit ‘15. 
The opposite end of the cylinder 26 is closed by a 

cup-shaped end cap 46 which is bolted or otherwise suit 
ably interconnected to the end of the cylinder. A posi 
tioning control diaphragm 47 spans the open end of the 
cylinder 26 and is clamped in sealing engagement be 
tween the end of the cylinder 26 and the adjacent end 
of cap 46. A piston 48 is secured to the inner end of 
the piston shaft 30 and to the diaphragm 47 by a suit 
able clamp plate and securement bolt assembly 49. 
Additionally, a coil spring 58 encircles the piston rod 
30 between the common wall 51 of chamber 28 ‘and 
the inner end or the back side of the piston 48 and 
continuously urges the piston 48 to a fully retracted posi 
tion, as shown in FIG. 4. 
A vent tube 52 interconnects the piston and spring 

chamber of cylinder 26 to the vent passageway 25 en 
circling the discharge chamber 19 in the header assem 
bly 8. This allows ready movement of the piston in 
response to injection of ?uid within the chamber within 
the end cap 46. As most clearly shown in FIG. 6, 'a 
check valve unit 53 connects the vent tube 52 to cylin 
der 26 and includes a housing 54 projecting from the 
wall of cylinder 26 within which ‘a check ball 55 is 
disposed. 

Check ball 55 is smaller than the cylinder chamber de 
?ned by housing 54- and larger than an opening 56 in 
the aligned wall of cylinder 26. An outer housing cap 
57 is bolted or otherwise securedto the housing 46 with 
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sealing gasket 58 disposed therebetween. A screen 59 
is secured to the inner edge of gasket 58 and spans the 
chamber of housing 54 to hold the check ball 55 with 
in the chamber. Housing cap 57 includes an L-shaped 
opening or chamber 60 having one end aligned with the 
opening of housing 54 and the other end secured to the 
drain or vent tube 52. 
The check ball 55 is formed of any suitable material 

which is lighter than gasoline or the other ?uid being 
discharged from the system. The ball 55 permits free 
discharge from cylinder 26 but moves into sealing en 
gagement with opening 56 if the liquid attempts to move 
through tube 52 into cylinder 26. This is primarily a 
protective precaution in the event the tank 6 should be 
over?lled. 
A three way valve 61 interconnects the end cap 46 to 

the downstream side of the check valve housing 20 such 
that the chamber formed by the end 'cap 46 and the 
diaphragm 49 is connected directly to the system of the 
main header line 5. Cap 46 includes an enlarged head 
portion having a coupling chamber 62 with a side wall 
opening. The valve 61 is secured within the opening 
of chamber 62 and includes a ?rst port 63 connected 
directly to the chamber 62. A sensing port 64 of valve 
61 is connected by a sensing line 65 to the check valve 
housing 20 and a vent port 66 thereof is connected by a 
vent line 67 to the vent passageway 25 of the header 
assembly 8. The three way valve 61 includes a manual 
control 68 for selective positioning of the valve to selec 
tively connect the port 63 to either sensing port 65 or 
vent port 66. An optional axial end tapped inlet nor 
mally sealed by a plug 69, is provided in the end Wall 
of cap 46 and adjacent the chamber 62. The side wall 
mount is desirable to more readily evacuate air from the 
unit. 

Brie?y, the operation of the detection unit is sum 
marized as follows. The manual position control 68 of 
the three way valve 61 is positioned to interconnect the 
main port 63 to the sensing line port 64 such that the 
?uid within the line 5 will also be present and under the 
same pressure conditions within the volume accumulator 
unit 15 and particularly within the chamber between 
the end cap 46 and the diaphragm 47. As a result, the 
piston 48 is forced outwardly to a full or partially ex 
tended position. As a result, the piston rod 30 moves 
past the switch lever 33 and holds it in the actuated 
position as shown in phantom in FIG. 4. Under normal 
operation, during the discharge of ?uid, the piston 48 
will move outwardly until a pressure balance within the 
chamber 26 and the pressure of a ?owing ?uid is est-ab 
lished. Such will be insufficient to allow complete re 
traction of the piston 48 to the full line position shown 
and consequently the switch lever 33 will be held in 
the actuated position. However, if during standby a leak 
occurs in the system of line 5, the spring 50 causes the 
piston 39 to move inwardly with the ?uid forced out 
wardly into line 5 via the ports 63 and 64 and the line 
65. After substantially all of the ?uid has been dis~ 
charged, the piston rod 30 has moved to the full line 
position, releasing the switch lever 33 such that the 
switch 29 moves to the disabling position. 
A ‘control circuit incorporating the ‘operational con 

trol switch 29 is schematically shown in FIG. 7. In the 
illustrated circuit, a main power switch 70 provides con~ 
nection to ‘a single phase, three wire 220 volt power 
supply ‘for operation of the motor-pump unit 7. Switch 
70 is manually controlled to selectively shut down the 
system ‘and to provide the standby power connection. 
Energizing of the motor-pump unit 7 is controlled by 
a main control relay 71 having a pair of ganged con 
tacts 71-1 and contacts 71-2 connected respectively in 
a pair of motor power lines 72 and 73 forming a part 
of line 13. The motor of the motor-pump unit 7 is 
schematically shown in FIG. 5 as a permanent split 
capacitor motor having a pair of windings 74 land 75. 
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6 
Winding 74 is connected directly in series in line 73 
whereas winding 75 is connected in parallel with wind 
ing 74 and in series with a capacitor 76. In the illus 
trated circuit of FIG. 7, the capacitor 76 is mounted 
Within a control box and is interconnected to the wind 
ing 75 and to the lead 73 by a capacitor connecting line 
77. Alternatively, the capacitor '76 may be mounted as 
a part of the motor-pump assembly 7 and particularly 
within the power chamber 21 of the header assembly 
as previously noted. An overload protection device 78 
interconnect-s the common junction of windings 77 and 
75 to the power line 72 to complete the power circuit 
in accordance with well known circuit connections. 
Thus, the motor-pump unit 7 will be energized when- 
ever the control relay 71 is operated to close its con 
tacts 71-1 and ‘71-2. 

Relay 71 includes an operating coil 79 connected to 
one side of the control switch 70 in series with a dis 
pensing switch 80 of the pump 1, or a corresponding 
paralleled switch 80’ 'of pump 2 and the detection unit 
switch 29 and to the opposite side by a. line 81. In the 
illustrated embodiment of the invention, the dispensing 
switches 80 and 80’ are each shown as a normally open 
double pole, single throw switch having the contacts 
connected in parallel within the dispenser. Thus, switch 
29 which is also normally open must be held closed by 
the accumulator structure or unit 15, as heretofore noted, 
and one of the switches 80 or 80' of the dispensing units 
1 or 2 must the closed to complete the circuit to the relay 
coil 79 thereby operating the relay to close the related 
contacts 71—1 and 71—2. 

If a leak occurs in the system when. the pumping is 
shut down the liquid trapped in the line 5 will slowly 
leak from the line. This will result in leakage from 
the accumulator with the inward movement of the piston 
until the piston rod 30 disengages lever 33. Thereupon 
the switch 29 opens and requires manual resetting before 
a subsequent discharge can be made. 

This system also compensates for liquid expansion and 
contraction with corresponding temperature variations by 
selecting the accumulating liquid chamber de?ned by the 
diaphragm 48 and the end cap 46 of su?icient size to 
accumulate and discharge gasoline in volume correspond 
ing to a selected temperature variation. At a set point 
temperature the piston 48 may be located to maintain the 
accumulated liquid at approximately one half its maxi 
mum capacity. The accumulator unit 15 will not drop 
out switch 29 under normal temperature drops but will 
detect leakage after loss corresponding to that in the 
accumulator. For example, a typical gasoline dispensing 
system may have a volumetric reduction in the order of 
30 cubic inches ‘for a 40 degree drop in temperature. The 
accumulator may be selected with a 60 cubic inch effec 
tive liquid volume such that the overall volume will gen 
erally be su?icient to compensate for volumetric changes 
and also detect any leakage from the system. 

In the illustrated embodiment of the invention, a reset 
switch 82 is connected in parallel with the series connec 
tion of switch 80 and switch 29 to permit operation of the 
system in the presence of a defect or leak. The reset 
switch 82 is a manually operable switch and ‘is connected 
between the one side of the relay and the one power line 
through switch 70 in series with a leak detection lamp 
83 and a current limiting resistor 84. When the switch 
82 is moved to the closed position to‘ provide overriding 
control, the lamp 83 or other suitable detection alarm 
will provide a visual indication of the fact that the system 
is being operated without the ‘safety control and that a 
leak has occurred which required correction. This will 
also allow resetting of the system in the event the leak is 
not of such a character as to warrant correction or was in 
fact incurred by some other malfunctioning other than 
an actual leak. 

Generally, when the system includes a control box with 
the reset switch 82, the mechanical reset employing the 
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rod 39 will not be provided. The mechanical reset is 
normally employed when the capacitor 56 is mounted 
within the header and a control box is not employed, for 
example, as shown in FIG. 8. 
As previously noted, the present invention is also par 

ticularly useful in that it can be employed with an elec 
trical system such as shown in FIG. 7 or with an auto 
matic pressure sensitive system. A system of the latter 
structure is shown in FIG. 8 which is described with the 
elements corresponding to those of the circuit of FIG. 7 
similarly numbered for simplicity and clarity of explana 
tion. 

In FIG. 8, a normally closed pressure responsive switch 
85 is connected in series with the switch 29 and in par 
ticular in one of the signal 'lines 14. The pressure re 
sponsive switch 85 is controlled by a pressure responsive 
element 86 such as a bellows or other pressure sensing 
element mounted in the discharge line to the discharge 
side of the check valve 22. 

In this system, normally a control valve will be con 
trolled by the reset lever 4 and the nozzle 3 provides a 
?nal manual control of the discharge. Upon opening of 
the respective valves, the pressure in line 5 will imme 
diately drop. This will result in a closure of the pressure 
responsive switch 85 through the action of the pressure 
sensing element 86. Motor-pump unit 7 is thereby started 
to provide pressurized continuous ?ow of gasoline or 
other ?uid from the storage tank 6. Although the pres 
sure rises in the line 5 during the dispensing operation, 
it will not rise to the operating level of the unit 86 and 
the associatedswitch 85 and as a result switch 85 is held 
closed. When the nozzle 3 is closed, there is an imme 
diate buildup of pressure in the line 5 as a result of the 
continued operation of the motor-pump unit 7. This is 
quickly re?ected in the pressure sensing element 86 which 
moves to open switch 85 and terminate the energization 
and operation of the motor-pump unit. 
The system thus operates to permit intermittent and 

cyclic discharge of the stored liquid as long as the accu 
mulator control switch 29 is held closed. If for any 
reason, a leak occurs in the system, the accumulator will 
function as heretofore described to open the switch 29 
and prevent discharge from the storage tank 6. The 
override switch -82 of FIG. 7 is not shown in FIG. 8 as 
the capacitor 76 is mounted as a part of the header. In 
this type of installation the manual reset employ reset 
rod 39 of FIG. 4 is employed to permit removal of the 
stored product until the leak can be found and corrected. 

Further, in FIG. 8, the two main motor leads 52 and 
53 are connected to the incoming leads through a fuse 
or circuit breaker unit 87, as shown. 
The present invention thus provides an improved leak 

detection and pump control system wherein the unit can 
be adapted and interconnected directly in an electrical or 
pneumatic controlled unit. The structure is relatively 
simple and will provide .long life reliable operation. 
Various modes of carrying out the invention are con 

templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 
We claim: 
1. In a pumping system having a pressurized discharge 

line and an electrical control circuit for actuating a pump 
ing means to discharge ?uid through the line, a volume 
sensitive leak detector comprising, 
a chamber connected to the pressurized line and hav 

ing a member movably mounted to respond to the 
volume of ?uid therein and having means urging said 
member against the force of the line pressure, and 

a control means having a circuit enabling means 
adapted to be connected in the control circuit and 
operably associated with said member to dispose the 
enabling means in the enabling position with a 
selected amount of ?uid within the chamber and to 
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8 
dispose the enabling means to a disabling position 
in response to selected volumetric reduction as a 
result of ?uid discharged from said chamber where 
by said control means is insensitive to pressure 
changes and sensitive to volumetric changes to con 
trol the pumping means. 

2. In apumping system, 
a pressurized discharge line, 
a pumping means connected to the line and selectively 

operable to discharge a ?uid through the line from 
a source, 

valve means in opposite ends of the line to prevent 
return movement of ?uid to the source, 

a chamber connected to the pressurized line between 
said valve means and having a member movably 
mounted and having resilient means urging said 
member against the force of the of the line pres 
sure, and 

a pumping ‘control means connected to operate the 
pumping means and operably associated with said 
member and held in an enabling position by said 
member with a selected minimum amount of ?uid 
‘within the chamber and released to a disenabling 
position to prevent discharge of ?uid while in the 
disenabling position of the member in response to 
selected ?uid discharge from said chamber by said 
member thereof whereby said control means is vol 
ume sensitive. 

3. The pumping system of claim 2 having a pressure 
sensitive switch means coupled to the discharge line and 
connected in the ‘control means to condition the means 
for actuating the pumping means. 

4. In a pumping system having a pressurized discharge 
line and an electrical control circuit for actuating an 
electric pumping means to discharge ?uid through the 
‘line, a volume sensitive leak detector comprising, 

a cylinder adapted to be connected at one end to the 
pressurized line and having a piston member slidably 
mounted therein and having a piston shaft project 
ing therefrom, 

bias means urging the piston member to the end con 
nected to the pressurized line against the force of 
the line pressure, and ' 

an electric switch means for connection in the control 
circuit and disposed in the path of the shaft and 
held in a circuit enabling position by said shaft with 
a selected ?uid volume within the chamber and re 
leased to a circuit disenabling position in response to 
selected reduction in the ?uid volume, said piston 
member serving to force the ?uid from said cham 
ber in the event of a leak in the ?ow system whereby 
said control means is volume sensitive. 

5. The pumping system of claim 4 wherein said cylinder 
includes a vapor sealed switch chamber secured thereto 
to receive the outer end of the piston shaft and said switch 
means is mounted within the switch chamber. 

6. The pumping system of claim 4 wherein said 
cylinder includes a pair of adjacent vapor sealed chambers 
with said switch means mounted within one of said 
chambers, 

switch lead means connected to the switch means and 
passing through an opening into the adjacent 
chamber, 

sealing means within the opening to hermetically seal 
the opening about the lead means, 

circuit lead means extending through an outer chamber 
wall opening into the ‘second of said chambers and 
connected to the switch lead means, and 

sealing means within the last named opening to hermeti 
cally seal the opening about the circuit lead means. 

7. The pumping system of claim 4 having means se 
cure-d to the said piston members dividing the chamber 
into a ?uid chamber and a bias chamber for said bias 
means, 
means to vent said bias chamber, and 
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presettable valve means interposed between said 
cylinder and the connection of the ?uid chamber to 
said pressurized line and having a ?rst position 
providing a ?uid connection therebetween to control 
the switch means in accordance with the condition 
of the pressurized line and a second position to vent 
the ?uid chamber and seal the ?uid connection to 
the pressurized line to check the operability of the 
switch means. 

8. The pumping system of claim 7 wherein the means 
to vent the bias chamber connects the bias chamber to 
the top of a vented storage tank and said means includes 
a check valve to prevent liquid ?ow from the storage 
tank into the bias chamber. 

9. A remote ?uid pumping system having a plurality 
of dispensing units located in spaced relation to a ?uid 
storage tank and connected thereto by a feeder line and 
having a motorapump unit disposed within the tank 
and connected to the feeder line by a check valve unit, 
comprising 

a motor control circuit, 
a control switch connected in the motor control‘ circuit 

and responsive to actuation of any dispensing unit, 
a leak sensing switch connected in series with said 

control switch, 
a ?uid accumulator connected to said line and having 

a resiliently mounted wall means moved by ?uid 
from said line to expand the chamber, and 

means coupling said wall means to the sensing switch 
to hold the sensing switch closed with the chamber 
expanded and responsive to selected collapse thereof 
to open the sensing switch. 

10. The remote ?uid pumping system of claim 9 having 
an override means operable to permit operation inde 
pendently of the operation of said sensing switch by said 
accumulator, and 

indicating means actuated by the override means to 
create a sensible signal during such period of inde~ 
pendent operation. 

11. A remote ?uid pumping system, comprising 
a plurality of dispensing units located in spaced rela~ 

tion to a ?uid storage tank and connected thereto by 
a feeder line, 

a motor-pump unit disposed within the tank and con 
nected to the feeder line by a check valve unit, 

a motor control circuit for the motor pump, 
a control switch in the control circuit and responsive 

to operation of a dispensing unit to condition the 
control circuit for operation, 

a leak sensing switch connected in a control circuit 
with said control switch, 

a ?uid accumulator divided by a ?exible diaphragm 
into a ?uid chamber and a piston chamber and hav~ 
ing an integral switch chamber adjacent the piston 
chamber, 

a vapor seal encircling the shaft between the piston 
chamber and the swtch chamber to seal the swtch 
chamber, 

means to hold the sensing switch within the switch 
chamber in the path of the piston shaft to actuate 
the switch with the chamber expanded to permit 
motor operation and responsive to selected collapse 
thereof to actuate the sensing switch to prevent 
motor operation, 

an override means operable to bypass the operation of 
said sensing switch by the piston shaft to permit 
operation independently thereof, 

indicating means actuated by the override switch means 
to create a sensible signal during such period of in 
dependent operation, 

a three way valve connecting said ?uid chamber to the 
line and to a vent, and 

a vent means connected to said piston chamber. 
12. The ?uid pumping system of claim 11 wherein said 

override means includes a manually operable means con 
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10 
nected to the sensing switch means and movable to a 
position holding the switch means in the position to 
permit motor operation. 

13. A remote ?uid pumping system having a plurality 
of dispensing units located in spaced relation to a ?uid 
storage tank and connected thereto by a feeder line and 
having a motor-pump unit disposed within the tank 
and connected to the feeder line by a check valve unit, 
comprising 

a motor control circuit, 
a pressure sensitive switch in the line downstream of 

the check valve unit and connected in the motor 
control circuit, said switch being held open by a 
selected line pressure and held close-d at all pressure 
below said selected line pressure, 

a leak sensing switch connected in series with said 
pressure sensitive switch, 

a ?uid accumulator connected to said line and hav 
ing a resiliently mounted wall means moved by ?uid 
from said line to expand the chamber, and 

means coupling said wall means to the sensing switch 
to hold the sensing switch closed with the chamber 
expanded and responsive to selected collapse thereof 
to open the sensing switch. 

14. The remote ?uid pumping system of claim 13 hav 
ing over-ride switch means operable to bypass said sens 
ing switch to permit operation independently thereof, 
and 

indicating means actuated by the override switch means 
to create a sensible signal during such period of 
independent operation. 

15. A remote ?uid pumping system, comprising 
a plurality of dispensing units located in spaced rela 

tion to a ?uid storage tank and connected thereto by 
a feeder line, 

a motor-pump unit disposed within the tank and con 
nected to the feeder line by a check valve unit, 

a motor control circuit, 
a pressure sensitive switch in the line downstream of 

the check valve unit and connected in the motor con 
trol circuit, said switch being held open by a selected 
line pressure and held closed at all pressure below 
said selected line pressure, 

a leak sensing switch connected in series with said 
pressure sensitive switch, 

a ?uid accumulator divided by a ?exible diaphragm 
into a ?uid chamber and a piston chamber and hav 
ing an integral switch chamber adjacent the piston 
chamber, 

a piston within the piston chamber and secured to the 
?exible diaphragm and having a piston shaft pro 
jecting outwardly therefrom into the switch chamber, 

a vapor seal encircling the shaft between the piston 
chamber and the switch chamber to seal the switch 
chamber, 

means to hold the sensing switch within the switch 
chamber in the path of the piston shaft to close the 
switch with the chamber expanded and responsive 
to selected collapse thereof to open the sensing 
switch, 

override switch means operable to bypass said sensing 
switch to permit operation independently thereof, 

indicating means actuated by the override switch means 
to create a sensible signal during such period of 
independent operation, 

a three-way valve connecting said ?uid chamber to 
the line and to a vent, and 

a vent means connected to said piston chamber. 
16. In a remote ?uid pumping system having a plu 

rality of dispensing units located in spaced relation to a 
?uid storage tank and connected thereto by a common 
feeder line and having a motor-pump unit in the tank and 
connected to the feeder line through a check valve unit, 
the combination therewith of a leak detector comprising, 

an accumulating cylinder divided by a ?exible dia 
phragm into a ?uid chamber and a piston chamber, 
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a piston secured to the diaphragm and slidably mounted 
within the piston chamber and having a piston rod 
projecting outwardly therefrom, 

a motor control switch disposed adjacent the piston 
rod and actuated thereby and held in a ?rst en 
abling position for selected extended positions of the 
piston rod and released to a disabling position in 
response to a selected retracted position of the piston, 

circuit means connecting said control switch in the 
power circuit of the motor, and 

a three-way valve having a port connected to the ?uid 
chamber, a port connected to the downstream side 
of the check valve and a vent port connected to a 
reference source and two position means having one 
position connecting the ?rst port to the second port 
whereby the piston is held in an expanded position 
by passing of ?uid into the ?uid chamber from the 
feeder line and is responsive to a selected leakage 
from the ?uid ‘chamber to release said control switch 
and a second position connecting the ?rst port to the 
third port whereby said piston is fully retracted to 
release said control switch. 

17. In a remote ?uid pumping system having a plu 
rality of dispensing units located in spaced relation to a 
?uid storage tank and connected thereto by a common 
feeder line and having a motor-pump unit in the tank and 
connected to the feeder line through a header assem 
bly having a vent passageway for the tank and ?ow, 
a check valve unit permitting flow from the tank, the 
combination therewith of a leak detector comprising, 

‘an accumulating cylinder divided by a transverse ?exi 
ble diaphragm into a ?uid chamber and a piston 
chamber and having a closed switch chamber se 
cured to the outer end of the piston chamber, 

a piston secured to the diaphragm and slidably mounted 
within the piston chamber and having a piston rod 
projecting outwardly therefrom into the switch 
chamber, 

a seal encircling the piston rod adjacent the switch 
chamber to seal the switch chamber, 

in 
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a resilient means disposed with the piston chamber and 
urging the piston toward the ?uid chamber, 

a motor control switch disposed within the switch 
chamber ‘adjacent the piston rod and actuated there 
by and held in a ?rst enabling position for selected 
extended positions of the piston rod and released 
to a disabling position in response to a selected re 
tracted position of the piston, 

circuit means connecting said control switch in the 
power circuit of the motor, 

a vent connection to the piston chamber and to the 
vent passageway, and 

a three-way valve having a port connected to the ?uid 
chamber, a port connected to the downstream side 
of the check valve and a port connected to the vent 
passageway and two position means having one po 
sition connecting the ?rst port to the second port 
whereby the piston is held in an expanded position 
by passing of ?uid into the ?uid chamber from the 
feeder line and is responsive to a selected leakage 
from the ?uid chamber to release said control switch 
and a second position connecting the ?rst port to 
the third port whereby said piston is fully retracted 
to release said control switch. 

18'. The pumping system of claim 17 wherein the ?uid 
chamber includes a head opposite the ?exible diaphragm, 
said head having an L-shaped recess passageway terminat_ 
ing in the side wall of the head, and said three-way valve 
is mounted to the head with the ?rst named port aligned 
with the passageway. 
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