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ABSTRACT OF THE DISCLOSURE 

A dispensing nozzle comprising a valve, a pressure re— 
sponsive mechanism arranged to prevent continued open 
ing of the nozzle valve when the pressure in a chamber 
is below a predetermined level, and an air duct con 
nected to the chamber having an open end next to the 
discharge end of the nozzle. A ferromagnetic member 
is mounted at the discharge end of the nozzle to block 
and unblock the air duct. A carrier slidably mounted at 
the discharge end of the nozzle moves between for 
ward and rearward positions, and a magnet on the car 
rier positions the ferromagnetic member to block the air 
duct when the carrier is in its forward position'and un 
block the air duct when the carrier is in its rearward po 
sition. Pressure in the chamber is maintained below the 
predetermined level when the air duct is blocked by 
the ferromagnetic member whereby continued opening 
of the nozzle valve is prevented. 

BACKGROUND OF THE INVENTION 

The present invention relates to a nozzle, and more 
particularly to a dispensing nozzle that prevents con 
tinued liquid ?ow except when the nozzle is inserted into 
the opening of a container. 
Many dispensing nozzles used in gasoline service sta 

tions include automatic shut-off mechanisms that termi 
nate gasoline flow when the open end of an air duct 
at the discharge end of the nozzle is blocked by the 
rising gasoline level in the tank being ?lled. Blocking the 
air duct creates an increased vacuum inside a chamber 
which causes a ?exible pressure responsive diaphragm to 
trip the nozzle valve whereby ?uid flow through the nozzle 
is terminated. 

Recently, structure has been developed that prevents 
inadvertant liquid ?ow through dispensing nozzles by 
purposely blocking the air duct at all positions of the 
nozzle except the position it assumes during the dispens 
ing operation. For example, Ehlers Pat. 3,323,560, 
granted June 6, 1967, discloses such a mechanism. In 
Ehlers, continued liquid ?ow through the nozzle is pre 
vented at non-delivery positions but as long as the nozzle 
is positioned for delivery, liq-uid ?ow can occur. Thus, 
the nozzle can be operated to dispense liquid regard 
less of the presence of a liquid receiving receptacle. 
Romanowski Pat. 3,288,179, granted Nov. 29, 1966, also 
discloses a nozzle arrangement that prevents liquid flow 
except when the nozzle is positioned for delivery in a 
gasoline tank or similar container. A slidable sleeve is 
utilized to cover and uncover the open of an air duct 
at the discharge end of the nozzle. When the nozzle is 
inserted into a container, the sleeve moves away from 
the open end of the air duct thereby exposing it to 
atmospheric conditions. In Romanowski, the tolerance 
between the exterior of the nozzle spout and the interior 
of the slidable sleeve is extremely critical. Continual use 
of the nozzle causes the sleeve and/or spout to wear 
away thereby increasing the spacing between the spout 
and the sleeve. Thus, the blocking function of the sleeve 
is easily destroyed and air seeping into the spacing pre 
vents the pressure in the vacuum chamber from falling 
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below a predetermined level. Under these conditions, 
opening of the nozzle valve can occur regardless of the 
position of the sleeve. Scherer 3,259,154, granted July 
5, 1966, describes a mechanism similar to that disclosed 
by Romanowski. 

Accordingly, it is an object of the present invention to 
provide a liquid dispensing nozzle that operates in a high 
ly e?icient manner to prevent continued liquid ?ow ex— 
cept when the nozzle is positioned for delivery in the 
opening of a container. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a liquid 
dispensing nozzle is provided comprising a nozzle valve, 
a pressure responsive mechanism arranged to prevent 
continued opening of the valve when the pressure in a 
chamber is below a predetermined level, and an air duct 
connected to the chamber having an open end next to 
the discharge end of the nozzle. The improvement com 
prises a ferromagnetic member at the discharge end of 
the nozzle mounted to block and unblock the air duct. 
A carrier slidably mounted at the discharge end of the 
nozzle moves between forward and rearward positions, 
and a magnet secured to the carrier positions the fer 
romagnetic member to block the air duct when the car 
rier is in its forward position and unblock the air duct 
when the carrier is in its rearward position. The pressure 
in the chamber is maintained below the predetermined 
level when the air duct is blocked by the ferromagnetic 
member so that continued opening of the nozzle valve 
is prevented. 
A biasing device connected between the carrier and 

the nozzle reacts in a direction that urges the carrier 
to its forward position. The carrier is arranged to en 
gage the structure surrounding a container opening when 
the nozzle is inserted therein. The carrier then moves to 
its rearward position against the force of the biasing de 
vice 'which causes the ferromagnetic member to block the 
air duct. 
The present invention also includes a vapor removal 

system including a conduit at the discharge end of the 
nozzle for removing vapors displaced during the dis 
pensing operation. The vapors are drawn away from the 
discharge end of the nozzle for processing. 

In one form of the invention the ferromagnetic mem 
ber is a ball of restricted travel constructed to block 
the air duct when the carrier magnetic ?eld is in the 
forward position. The ball travel is limited to evade the 
magnetic ?eld of the carrier when the carrier is in the 
rear-ward position. Thus, the ball is free to drop by 
gravity to unblock the air duct when the nozzle is 
positioned for delivery. In another form of the present 
invention the ferromagnetic ball is always under the in 
?uence of the magnet as the carrier moves between 
its forward and rearward positions. In still another form 
of the invention the ferromagnetic member and the mag 
net on the carrier comprise a pair of parallel elongate 
magnets which operate contradirectionally. 

BRIEF DESCRIPTION OF THE DRAWING 

Novel features and advantages of the present in 
vention in addition to those mentioned above will be 
come apparent to one skilled in the art from a read 
ing of the following detailed description in conjunction 
with the accompanying drawing wherein similar refer 
ence characters refer to similar parts and in which: 
FIG. 1 is a side elevational view of a liquid dispensing 

nozzle according to the present invention; 
FIG. 2 is a longitudinal sectional view of the dis 

charge end portion of the nozzle shown in FIG. 1 with 
the nozzle positioned away from a container; 
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FIG. 3 is a longitudinal sectional view of the dis 
charge end portion of the nozzle shown in FIG. 1 with 
the nozzle positioned for delivery in the opening of 
a container; 

FIG. 4 is a sectional view taken along line 4-~4 of 
FIG. 2; 
FIG. 5 is a sectional view taken along line S—5 of 

FIG. 2; 
FIG. 6 is a side elevational view of another liquid 

dispensing nozzle according to the present invention; 
FIG. 7 is a front elevational view of the nozzle shown 

in FIG. 6; 
FIG. 8 is a longitudinal sectional view similar to 

FIG. 2 of the nozzle shown in FIGS. '6 and 7; 
FIG. 9 is a longitudinal sectional ‘view similar to 

FIG. 3 of the nozzle shown in FIGS. 6 and 7; 
FIG. 10 is a sectional view taken along line 10—10 

of FIG. 9; 
FIG. 11 is a sectional view taken along line 11—11 

of FIG. 10; 
FIG. 12 is a longitudinal sectional view similar to 

FIG. 2 of still another liquid dispensing nozzle accord 
ing to the present invention; and 

FIG. 13 is a longitudinal sectional view similar to 
FIG. 3 of the nozzle shown in FIG. 12. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring in more particularity to the drawing, FIG. 1 
shows a liquid dispensing nozzle 10 comprising a ?ow 
directing casing 12 with a spout 14. The spout has a 
discharge end portion 16 from which liquid ?ows when 
the nozzle is activated for dispensing purposes. In this 
regard, a liquid line such as gasoline line 18 is con 
nected to the casing 12 by a connector 20. Flow of " 
the gasoline through the interior of the casing is con 
trolled by a nozzle valve (not shown) connected for 
operation to a lever 22 pivotally connected to the casing. 
The liquid dispensing nozzle 10 illustrated in FIG. 

1 includes a vacuum chamber connected to the in 
terior of the casing by a passageway. An air duct 24 
is also connected to the vacuum chamber and the air 
duct has an open port 34 near the discharge end por 
tion 16 of the nozzle. When gasoline flows through 
the interior of the casing a suction is developed which 
draws air through the air duct and the vacuum chamber. 
However, when the port end of the air duct is blocked 
by the rising level of gasoline in a tank, for example, 
the pressure in the vacuum chamber falls below a pre 
determined level. The reduced pressure in the chamber 
?exes a pressure responsive diaphragm connected to trip 
the nozzle valve. Automatic shut-off nozzles of this gen 
eral type are explained in more detail in Boone Pat. 
2,874,735, granted Feb. 24, 1959 and Krause Pat. 
2,818,889, granted Jan. 7, 1958, for example. 
The nozzle 10 of the present invention includes a 

ferromagnetic member 28 in the form of a steel ball 
mounted for movement to block an unblock the air 
duct 24. In this regard, a hollow ?tting 30 at the dis 
charge end portion 16 of the nozzle 10 has a passage 
way 32 that limits the movement of the ferromagnetic 
member 28 allowing the member to block and unblock 
the port end 34 of the air duct. 
The nozzle 10 also includes a carrier 36 comprising 

a sleeve portion 38 and a conical portion 40 threadably 
connected to the sleeve at 42. The sleeve includes a 
?rst cylindrical segment 44 that slidably surrounds the 
spout 14 and a second cylindrical segment 46 eccentrical 
1y disposed relative to the spout, as shown in FIG. 4. 
The carrier is slidably mounted at the discharge end 
portion 16 of the nozzle for movement between a 
forward position, illustrated in FIG. 2, and a rearward 
position, illustrated in FIG. 3. In this regard, the sleeve 
portion 38 has a slot 48 within which a pin 50 ?xed 
to the spout 14 ?ts to limit the forward and rearward 
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motion and maintain alignment of the carrier. The 
carrier is biased to its forward position by a coil spring 
52 that reacts between the carrier and a ring 54 secured 
to the nozzle spout 14. 
A permanent magnet 56 is secured to the sleeve por 

tion 38 between the segments 44, 46 for movement with 
the carrier 36 as it moves between its forward and 
rearward positions. The magnet 56 has a ?eld strength 
sufficient to attract the ferromagnetic ball 28 when the 
carrier is in its forward position. Thus, when the carrier 
is positioned as shown in FIG. 2, the ferromagnetic ball 
28 is attracted to the magnet and thereby positioned 
to block the air duct 24. With the air duct blocked 
by the ball continued actuation of the nozzle is pre 
vented due to the suction developed in the vacuum 
chamber of the nozzle. Accordingly, when the carrier is 
located in its forward position on the spout 14 con 
tinued operation of the nozzle is prevented. 
When one desires to dispense liquid into a container 

such as 58, the nozzle spout 14 is inserted into the con 
tainer opening 60. As the spout is so inserted the conical 
portion 40 of the carrier 36 abuts the container at the 
opening 60, and continued movement of the spout into 
the opening causes the carrier to move to its rearward 
position against the force of the coil spring 52. As the 
carrier moves rearwardly relative to the discharge end 
portion 16 of the nozzle, the magnet 56 moves away from 
the ferromagnetic ball 28. The ball is prevented from 
moving in the direction of the magnet 'by the opening 26 
of the air duct 24. Finally, the magnetic force acting to 
hold the ball over the opening 26 diminishes and the force 
of gravity causes the ball to move away from the open 
end of the air duct to» the position illustrated in FIG. 3. 
Air is then drawn into the duct and the vacuum chamber 
as soon as flow starts after the lever 22 is operated to 
open the nozzle valve whereby the pressure in the cham 
ber is maintained above the predetermined level. How 
ever, once the liquid in the container blocks the port 34 
air cannot be drawn into the duct and the pressure in the 
vacuum chamber drops below the predetermined level. 
The nozzle valve is then automatically shifted to its off 
position. 

Alternatively, if the nozzle is removed from the con 
tainer opening 60‘ the coil spring 52 urges the carrier to 
its forward position on the spout 14. The force of the 
magnet 56 then attracts and positions the ferromagnetic 
ball 28 in covering relationship with the opening of the 
air duct. If the nozzle valve has not already been moved 
to its off position by releasing the lever 22 the suction 
developed in the vacuum chamber trips the nozzle valve 
to terminate liquid ?ow. 
The nozzle 10‘ of the present invention also includes 

a vapor removal system 62 for removing vapors displaced 
during the dispensing operation. The system includes a 
conduit 64 having an open end portion 66 near the dis 
charge end portion 16 of the nozzle. Suction applied to 
the conduit by an arrangement (not shown) functions to 
draw the vapors away from the area of the container 
during the dispensing operation. In this regard, the ring 
54 on the spout 14 has a series of openings 68 and acts 
as a spacer ‘between the spout and the conduit 64. Com 
munication is provided between the conduit 64 and the 
container 60' via the openings 68 in the spacer ring and a 
pair of arcuate passageways 70 in the sleeve portion of 
the carrier 36 formed by the segments 44, 46 of the sleeve 
portion. Suction applied to the vapor removal system 62 
withdraws vapors displaced during the dispensing oper 
ation into the conduit by communicating with conduit 
72 via the route shown in FIG. 1 by the dashed arrows. 
FIGS. 6-11 illustrate another liquid dispensing nozzle 

100 according to the present invention. The nozzle in 
cludes a ferromagnetic member 102 mounted at the dis 
charge end portion 16 of the spout 14 by a hollow ?tting 
104 ?xed inside the spout. The ferromagnetic member 
102 comprises permanent elongate magnet 106 in a casing 
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108. The member is constructed and arranged for move 
ment within a passageway 110 in the hollow ?tting 104 
to block and unblock the opening 26 of the air duct 24. 
A lateral opening 112 in the ?tting communicates with the 
port 34 in the spout. Nozzle 100 also includes a carrier 
114 having a cylindrical sleeve portion 116 and a conical 
portion 118 threadably connected to the sleeve at 120. As 
shown best in FIG. 7, the sleeve 116 loosely surrounds 
the spout 14 and includes an offset portion 122 having a 
longitudinal bore 124 that houses a permanent elongate 
magnet 126 with north and south pole ends. 
The carrier 114 is constructed for movement between 

forward and rearward positions on the spout 14. In this 
regard, the cylindrical sleeve has a slot 128 and a pin 130 
?xed to the spout is positioned in the slot to limit the for 
ward and rearward motion and maintain alignment of 
the carrier. A coil spring 132 reacts between the carrier 
and a ring 134 ?xed‘ to the nozzle spout 14. 
FIGS. 10 and 11 illustrate the ferromagnetic member 

102 in more detail. Basically, the magnet 106 has a north 
pole end and the portion of the casing 108 adjacent that 
end is arranged to cover the opening 26 of the air duct 
24 when the carrier 114 is in its forward position on the 
spout 14. The casing of the ferromagnetic member 102 
has four ?at sides 136 that provide longitudinally oriented 
spaces 138 between the member 102 and the passageway 
110 in the hollow ?tting 104. Moreover, the middle por 
tion 139 of the casing 108 is recessed. Thus, when the 
ferromagnetic member 102 moves away from the open 
end of the duct 24 air can 1be drawn into the duct via the 
spaces 138, the recessed portion 139, the lateral opening 
112, and the port 34. 
The elongate permanent magnet 126 on the carrier 114 

and the elongate permanent magnet 106 in the casing 108 
are arranged with like poles closest to the discharge end 
of the nozzle spout 14. In FIGS. 8 and 9, the south poles 
of both of these magnets are closest to the discharge end 
of the nozzle for illustrative purposes. Accordingly, when 
the nozzle is in non-delivery position, the carrier 114 is 
urged to its forward position as shown in FIG. 8 whereby 
the repulsive magnetic forces of the like poles of both 
magnets has separated the two magnets wherein the south 
pole of magnet 106 in casing 108 is attracted to the north 
pole of magnet 126 in the carrier 114. Since magnet 106 
in casing 108 is con?ned laterally in the passageway 110 
in casing 108 and axially to a motion between the seated 
position blocking duct 24 and the other extreme of travel 
bottoming against the screw plug at the opposite end of 
the passageway 110' in ?tting 104, there is no position 
within the described con?nes that the magnet 106 and 
casing 108 can assume other than that shown in FIG. 8 
where the air duct 24 is blocked by the casing 108 housing 
magnet 106 when the carrier 114 is in its forward position 
thus preventing continued operation or ?ow through the 
nozzle. 

In operation, when the nozzle 100 is inserted into the 
opening 60‘ of the container 58 the container structure 
surrounding the opening abuts the conical portion 118 of 
the carrier 114. Continued movement of the nozzle into 
the container opening then causes the carrier to move to 
its rearward position against the force of the coil spring 
132. With the carrier positioned rearwardly on the nozzle 
spout 14 the magnet 126 secured to it is located as shown 
in FIG. 9. Rearward movement of the magnet 126 urges 
the ferromagnetic member 102 to move in the opposite 
direction and assume a position away from the opening 
of the air duct 24. The north pole end of the magnet 
106 is then positioned opposite the south pole end of the 
magnet 126. Air is then drawn into the duct 24 after the 
lever 22 is actuated to open the nozzle and ?ow is started 
through the nozzle thus maintaining pressure in the vac 
uum chamber higher than the predetermined level. 
The nozzle 100 also includes the vapor removal system 

62. Ring 134 has a series of openings 140 and vapors 
displaced during the dispensing operation ?ow into the 
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6 
conduit 64 through a plurality of openings 142 in the 
carrier 114 and the openings in the ring when a suc 
tion is applied to the conduit. The vapors are drawn away 
from the nozzle for processing in the same manner as 
described above in conjunction with the embodiment of 
the invention illustrated in FIGS. 1-5. 
FIGS. 12 and 13 illustrate still another nozzle 150 

according to the present invention. The nozzle 150 is 
basically identical to the nozzle 100 except for the ferro 
magnetic member 152 and the hollow ?tting 154. Ferro 
magnetic member 152 comprises a ball 156 that moves 
within a passageway 158 in the hollow ?tting. The ?tting 
also includes L-sha'ped bore 160 connected at one end 
to the air duct 24 and at its other end to the passageway 
158. The L-shaped bore 160 forms an extension of the 
air duct so that the duct opens at 162 into the passage 
way in the hollow ?tting. 

Operation of the nozzle 150 is similar to the operation 
of nozzle 10 except that the ferromagnetic ball 156 is 
consistently under the in?uence of the magnet 126 as 
the carrier moves between its forward and rearward 
positions. Thus, when the carrier is positioned as illustrat 
ed in FIG. 12, the ferromagnetic ball covers the air duct 
opening 162 and prevents air from being drawn into the 
duct. Actuation of the nozzle is thereby prevented, as de 
scribed above. However, when the nozzle is inserted into 
the opening 60 of the container 58, as illustrated in FIG. 
13, the magnet 126 draws the ferromagnetic ball 156 
away from the air duct opening 162. When the nozzle is 
activated air is drawn into the air duct via the extended 
portion 160, the passageway 158 and the port 34. 
What is claimed is: 
1. In a liquid dispensing nozzle having a valve, pressure 

responsive means arranged to prevent continued opening 
of the nozzle valve when the pressure in a chamber is 
below a predetermined level, and an air duct connected 
to the chamber having an open end next to the discharge 
end of the nozzle, the improvement comprising a ferro 
magnetic member mounted for movement to block and 
unblock the air duct, a carrier slidably mounted at the 
discharge end of the nozzle for movement between for 
ward and rearward positions, and magnetic means secured 
to the carrier constructed and arranged to position the 
ferromagnetic member to block the air duct when the 
carrier is in its forward position and to unblock the air 
duct when the carrier is in its rearward position where 
by the pressure in the chamber is maintained below the 
predetermined level and continued opening of the nozzle 
valve is prevented only when the carrier is in its forward 
position and the air duct is blocked by the ferromagnetic 
member. 

2. The combination of claim 1 including biasing means 
reacting between the carrier and the nozzle in a direc 
tion that urges the carrier to its forward position. 

3. The combination of claim 2 wherein the carrier 
includes abutment means constructed and arranged to 
engage the rim of a container opening when the nozzle 
is inserted therein whereby the carrier moves to its rear 
ward position against the force of the biasing means and 
the ferromagnetic member moves to unblock the air duct. 

4. The combination of claim 1 including a vapor re 
moval system comprising a conduit network having an 
open end at the discharge end of the nozzle for removing 
vapors displaced during a dispensing operation. 

5. The combination of claim 1 in which the ferro 
magnetic member is a ball. 

6. The combination of claim 5 in which the air duct 
is constructed and arranged to limit the ferromagnetic 
ball from moving with the magnetic means when the 
carrier moves to its rearward position and thereby evade 
the magnetic ?eld of the magnetic means whereby the 
ball is free to fall by gravity to unblock the air duct when 
the nozzle is positioned to deliver liquid into a container. 

7. The combination of claim 5 in which the air duct 
is constructed and arranged to permit the ferromagnetic 
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ball to move With the magnetic means as the carrier moves References Cited 
between its forward and rearward positions. 

8. The combination of claim 1 in which the ferro- UNITED STATES PATENTS 

magnetic member and the magnetic means comprise 8. 3,323,560 6/1967 Ehlel-s ___________ __ 141__.208 
pair of parallel elongate permanent magnets. 5 . 

9. The combination of claim 8 in which the ferro- HOUSTON S. BELL, JR., Primary Examiner 
magnetic member and the magnetic means operate con 
tra-directionally. 


