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[57] ABSTRACT 
An automatic shut-off nozzle has a single diaphragm 
responsive to either the vapor pressure in the tank 
which is being ?lled exceeding-a predetermined pres 
sure or the liquid in the tank reaching a predeter 
mined level. When the liquid in the tank reaches the 

‘ predetermined level, the diaphragm moves in one di 
rection to cause closing of a manually operated valve 
which stops ?ow through the nozzle through a con 
necting mechanism. When the pressure in the tank ex 
ceeds a predetermined pressure, the diaphragm moves 

_ in the opposite direction, but the connecting mecha 
nism has transfer links to cause the valve to again be 
closed even though the diaphragm moves in the oppo 
site direction. ' 

' 9 Claims, 5 Drawing Figures 
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1 
LIQUID DISPENSING NOZZLE OF THE 

AUTOMATIC SHUT-OFF TYPE 

When filling a vehicle tank with gasoline through a 
dispensing nozzle, vapors from the gasoline within the 
tank can be prevented from escaping through the open 
ing in which the spout of the nozzle is inserted by seal 
ing the opening. Thus, the escape of the gasoline vapors 
into the atmosphere is prevented so that pollution of 
the atmosphere is decreased. The vapors within the 
tank can be recovered through vapor recovery equip 
ment utilized in conjunction with the nozzle. 
However, the sealing of the vehicle tank to insure 

that the vapors of the gasoline being supplied thereto 
do not escape into the atmosphere makes it necessary 
that the pressure within the tank not exceed a safe 
value. While the vapor recovery system of the nozzle 
normally prevents the pressure within the tank exceed 
ing the safe value, the possibility exists that there could 
be a blockage in the vapor recovery passages in the 
nozzle or in the passages in the vapor recovery equip 
ment, which condenses the vapor to a liquid form, con 
nected to the nozzle vapor recovery passages. If this 
blockage should occur, the pressure in the tank could 
exceed'a safe value whereby the tank could rupture. 
The present invention satisfactorily solves this prob 

lem by‘ automatically stopping the flow of gasoline 
through the spout to the vehicle tank when the pressure 
within the vehicle tank which is being ?lled exceeds a 
predetermined pressure. Thus, the present invention 
enables a tank to be sealed during ?lling without dan 
ger of rupture. I . 

Additionally, the mechanism of the present invention 
enables automatic shut-off of the ?ow of gasoline to 
also occur when the liquid in the tank reaches a prede 
termined level. Withv the tank ‘being sealed, there is no 
way in which the operator of the nozzle could ascertain 
that the tank was ?lled so that automatic shut-off of the 
flow of gasoline to the tank when the tank reaches a 
predetermined level is a requisite. 
With the present invention, only a single passage is 

necessarybetween the tank, which is being ?lled, and 
a single sensing diaphragm to sense either of the condi 
tions (pressure or liquid level) existing in the tank. Ad 
ditionally, even though the single diaphragm moves in 
opposite directions depending upon whether the vapor 
pressure in the tank exceeds the predetermined pres 

. sure or the liquid in the tank reaches the predetermined 
level, the release means for automatically closing the 
manually operated valve is always moved in the same 
direction. 
An object of this invention is to provide an automatic 

shut_off nozzle for automatically stopping flow of liquid 
to a tank which is being-?lled when the pressure in the 
tank exceeds a predetermined pressure or the liquid in 
the tank‘ reaches a predetermined level. _, 
Another object of this invention is to provide an au 

tomatic shut-off nozzle having a single diaphragm re 
sponsive to either of two conditions in a tank which is 
being ?lled. _ -. ~ 

A further object of this invention is to provide a 
unique connecting linkage for stopping ?ow through an 
automatic shut-off nozzle having a single diaphragm 
movable in opposite directions in response to different 
conditions in a tank which is being ?lled. 
Other objects, uses, and advantages ‘of this invention 

are apparent upon a reading of this description, which 
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2 
‘proceeds with reference to the drawings forming part ‘ 
thereof and wherein: 
FIG. 1 is a sectional view, partly 'in elevation, of a 

portion of the automatic shut-off nozzle of the present 
invention. 
FIG. 2 is a sectional view, partly in elevation, of the 

remainder of the nozzle of FIG‘. 1 and showing its spout 
entering the ?ller pipe of a vehicle tank. 
FIG. 3 is an end elevational view of the nozzle of FIG. 

1 and taken along line 3——3 of FIG. 1. 
FIG. 4 is a fragmentary top plan view, partly in sec 

tion, of a portion of the connecting linkage of the pres 
ent invention and taken along line 4-4 of FIG. 5. 

FIG. 5 is an enlarged sectional view showing the rela 
tion between the sensing diaphragm, ‘the connecting 
linkage, and the latch retaining pin. 

Referring to the drawings and particularly FIG. 1, 
there is shown a nozzle body 10 having an inlet 11 to 
which a hose is connected to supply liquid such as gaso 
line, for example,-to the interior of the body 10. The 
body 10 has an outlet 12 with which a spout l4 comm u 
nicates to receive liquid from theinterior of the body 
10. The spout 14 is adapted to be inserted within an 
opening 15 (see FIG. 2) in a filler pipe 16 of a vehicle 
tank such as an automobile fuel tank, for example. 
The body 10 has a ?rst or main poppet valve 17 (see 

FIG, 1) supported therein for controlling the flow of 
liquid from the inlet 11 to the interior of the body 10 
and from the interior of the body 10 to the outlet 12. 
A spring 18 continuously urges the poppet valve I7 to 
its closed position in which flow from the inlet 11 to the 
outlet 12 is stopped or prevented. 
A stem 19 is connected to the poppet valve 17 and 

has its‘ lower portion extending exteriorly of the body 
10. The valve stem 19, which is slidably disposed within 
the body 10, is moved by a manually operated lever or 
handle 20. ' ' 

The stem 19 passes through the body 10 for coopera 
tion with the handle'20 but not in contact with the body 
10 because of a guide 21 being disposed in surrounding 
relation to the stem 19 as it extends exteriorly of the 
body 10. The guide 21 is formed of a suitable plastic 
material-such as acetal resin, for example. This material 
has a relatively low coefficient of friction that mini 
mizes the sliding friction between the stem 19 and the 
body 10. The guide 21 also eliminates wear on the stem 
19 so as to not affect the sliding action of the stem 19. 

Liquid cannot ?ow from the body 10 to the exterior 
thereof through the passage in the body 10 for the stem 
19 due to a packing 22, which is disposed in surround 
ing relation to the stem 19. A gland 23 is disposed 
above the packing ' 22 and has a spring 24 acting 
thereon. A retainer 25 acts against the spring 24 and 
retains the packing 22 in a position to prevent any leak 
age of liquid from the body 10 through the passage for 
the stem 19. ' s‘ 

A spout adapter 26 is connected to the outlet 12 of 
the body 10. The spout adapter 26, which has the spout 
l4 threaded in its end, is ?xed to the body 10 by a 
screw 27. The screw 27 is preferably formed of a mate 
rial that will break or shear when subjected to a prede 
termined force. Thus, if the spout 14 should be retained. 
in a vehicle tank when the vehicle is moved, the screw 
27 breaks or shears and allows the spout adapter 26 to 
bepulled from the body 10 without any damage to the 
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body 10 or to the pump to which the body 10 is con 
nected by a hose. 
Sealing rings 28 and 29 are disposed between the 

spout adapter 26 and the body 10. Thus, fluid cannot 
escape between the body 10 and the spout adapter 26. 

A second poppet valve 30 is slidably mounted on the 
spout adapter 26 and is continuously urged into en 
gagement with a seating ring 31, which is secured to the 
spout adapter 26 and has the sealing ring 29 cooperat~ 
ing therewith, by a spring 32. Thus, only the pressure 
of fuel ?owing from the inlet 11 and past the valve 17 
can overcome the spring 32 and move the poppet valve 
30 to an open position. 
As the fuel flows between the poppet valve 30 and 

the seating ring 31, a venturi effect is created in radially 
extending passages 33 in the seating ring 31. The outer 
ends of the passages 33 communicate with an annular 
chamber 33’. The passages 33 communicate through 
the chamber 33’, a passage 34 in the body 10, an open 
ing in a diaphragm 37, and a passage 38 in a cap 39 to 
a chamber 40, which is formed between the diaphragm 
37 and the cap 39. V 

Thepassage 34 also communicates with a tube 41, 
which is connected with an opening 42 (see FIG. 2) in 
the spout 14 adjacent the discharge end of the spout 
14. The tube 41 communicates with the passage 34 
through a passage 43 in the spout adapter'26 and a pas 
sage 44, which is formed between the spout adapter 26 
and the body 10. ' ' 

Accordingly, as long as the opening 42 is not closed 
due to the fuel within the tank reaching a predeter 
mined level, which indicates that the tank is ?lled, the 
venturi effect created by the flow of the fluid between 
the seating ring 31 and the poppet valve 30 draws air 
through the tube 41. However, as soon as the opening 
42 is blocked, the chamber 40 has its pressure reduced 
due to the air therein being drawn therefrom because 
ofthe venturi effect in the passages 33 whereby the dia 
phragm 37 moves upwardly. This venturi effect is more 
particularly described in U.S. Pat. No. 3,085,600 to 
Briede. _ . ~ 

The diaphragm 37 has a screw. 45 extending there 
through and holding a cup washer 46 on the upper side 
of the diaphragm'37 and a washer 47, which is formed 
of plastic, on the bottom‘ side thereof. The screw ex 
tends through an opening in the cup washer 46 and is 
threaded into the washer 47. v U 
The screw 45 also has a latch holder 48 threadedly 

connected thereto and engaging the lower surface of 
the washer 47. The latch holder 48 includes a pair of 
oppositely disposed, inclined legs 49 and 50. The legs 
49 and 50 have openings 51 and 52, respectively, in 
their lower ends to receive one end of each of links 53 
and 54, respectively. 
The link 53 has a pair of spaced curved ?ngers 55 

(see FIG. 4) at its other end for cooperation with the 
bottom of a head 56 of a pin 57. The other end of the 
link 54 has a pair of spaced curved ?ngers 58, which 
also cooperate with the bottom of the head 56 of the 
pin 57. 
The pin 57 has a longitudinal, axial passage 59 ex 

. tending therethrough and in which is ‘disposed a longi 
tudinally extending reduced portion 60 of the screw 45. 
Accordingly, the pin 57 is slidably mounted on the 
screw 45. 

The pin 57 has its lower end threaded into a cooper 
v ating threaded recess 61 in a latch retaining pin 62. The 
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latch pin 62 is disposed between three balls 63, which 
are positioned within passages in a latch plunger 64. 
When the latch retaining pin 62 is in the position shown 
in FIG. 1, the balls 63 prevent downward movement of 
the plunger 64, which is slidably mounted within the 
body 10.‘ 
When the diaphragm 37 is moved upwardly due to 

the fuel in the tank reaching a predetermined level, the 
latch pin 62 is moved upwardly therewith. This is be 
cause the latch holder 48 moves with the diaphragm 37 
due to its connection through the screw 45 and carries. 
the links 53 and 54 therewith. The fingers 55 and 58 of 
the links 53 and 54, respectively, act on the bottom of 
the head 56 of the pin 57 to move it upwardly with the 
diaphragm 37. Since the pin 57 is connected to the 
latch retaining pin 62, the latch pin 62 moves upwardly 
with the diaphragm 37 when the tank is ?lled. 
The upward movement of the latch retaining pinv 62 

disposes a tapered portion of the latch pin 62 between 
the balls 63 whereby the balls 63 may move inwardly 
to allow the plunger 64 to be moved downwardly 
against the force of its spring 65. The correlation be 
tween the tapered portion of the latch pin 62 and the 
latch plunger 64 is more speci?cally shown in US. Pat. 
No. 2,582,195 to Duerr. 
The lower end of the plunger 64 is connected to a 

lower lever 66 of the handle 20 by a pin 67. As more 
particularly described in US. Pat. No. 3,653,415 to 
Boudot et al. wherein there is a detailed description of 
the handle 20 and its cooperation with the stem 19, the 
downward movement of the pin 67 results in the pop 
pet valve l7v being moved to its closed position by the 
spring 18. - - 

A spring 68, which is disposed between the cap‘ 39 
and the cup washer 46, exerts a force against the upper 
surface of the diaphragm 37 and determines, in con 
junction with a spring 69, which is disposed between 
the latch holder 48 and the head 56 of the pin 57, the 
partial vacuum at which the diaphragm 37 moves up 

. wardly, The spring 68 must not be stronger than the 
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spring 69. The spring 68 limits'the upward movement 
of the latch pin 62. Both of the springs 68 and 69 urge 
the latch pin 62 to return to the position shown in FIG. 
1 after shut off has occurred. The springs 68 and 69 
also keep the latch pin 62 in the position of FIG. 1 if 
the nozzle should be turned upside down. 
The Body 10 has one end of a bellows 70, which is , 

preferably formed of rubber, secured thereto. The 
other end of the bellows 70 has a wedge-shaped sealing 
ring 71 (see FIG. 2), which is preferably formed of rub 
ber. The bellows 70, and the sealing ring 71 are spaced 
from the spout 14 to form an annular passage 72 there 
between. The upper end of the annular passage 72 
communicates with a vapor recovery tube 73, which is 
supported on the body 10, through an annular passage 
74, which is formed between the spout adapter 26 and 
the body 10. 
Accordingly, when the sealing ring 71 abuts the ?ller 

pipe 16 of a vehicle tank, the tank is sealed so that all 
vapors will pass therefrom through the annular passage 
72, the annular passage 74, and the vapor recovery 
tube 73. The vapor recovery'tube 73 is connected by 
a suitable hoseto vapor recovery equipment in which 
the gasoline vapor is condensed so as to be supplied as 
gasoline again.v 
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Withthe tank sealed by the sealing ring 71, vapor 

pressure can build up inside of the tank if the passage 
72 or 74 or the vapor recovery tube 73 should 'be 
blocked. Likewise, if there should be a failure in the 
vapor recovery equipment so as to prevent the escape 
of the vapor from the vapor recovery tube 73 to the 
vapor recovery equipment, then the pressure in the 
tank also would build up. 
Accordingly, any increase in the vapor pressure in 

the sealed tank beyond a predetermined pressure, 
which is preferably one p.s.i., will cause the diaphragm 
37 to move downwardly. When this occurs, the links 53 
and 54 pivot about an annular surface 75 of the body 
10 so that the curved ?ngers 55 and 58 .of the links 53 
and 54, respectively, move upwardly as the latch holder 
48 moves downwardly with the diaphragm 37. The an 
nular surface 75 of the body functions as a fulcrum 
means to allow pivoting of the links 53 and 54 irrespec 
tive of where they are positioned through 360° in the 
body 10. 
The pivoting of the links 53 and 54 about the annular 

surface'75 of the body 10 causes the latch pin 62 to be 
moved upwardly. Accordingly, the upward movement 
of the latch retaining pin 62 causes the release of the 
latch plunger 64 so that the pin 67 moves downwardly 
whereby the poppet valve 17 is moved to a closed posi 
tion by the spring 18. 
Thus, the latch pinv 62 is moved in the same direction 

(upward) to release the latch plunger 64 to cause the 
poppet valve 17 to close irrespective of whether the di 
aphragm 37 moves upwardly due to the gasoline in the 
tank reaching a predetermined level or the diaphragm 
37 moves downwardly due to the vapor pressure in the 
tank' exceeding the predetermined pressure. 
An advantage of this invention is that it requires only 

a single diaphragm to sense either the vapor pressure 
in a tank exceeding a pretermined pressure or the liq 
uid in the tank reaching a predetermined level. 
For purposes of exemplification, a particular embodi 

ment of the invention has been shown and described 
according to the best present understanding thereof. 
However, it will be apparent that changes and modi? 
cations in the arrangement and construction of the 
parts thereof may‘ be resorted to without departing 
from the spirit and scope of the invention._ 
What is claimed is: ' ' 

1. An automatic shut-off nozzle comprising a body 
having an inlet and an outlet, a valve in said body con 
trolling flow of liquid from said inlet to said outlet, 
manually operated means controlling the operation of 
said valve, a spout communicating with said outlet, said 
spout being insertable into a tank through an opening 
therein to allow the liquid to be dispensed therein, re 
lease means movable in one direction to release said 
manually operated means in response to either of two 
conditions existing in the tank and acting on said man 
ual operated means to allow closing of said valve and 
stoppage of liquid ?ow, the conditions being build-up 
of vapor pressure to a predetermined pressure and the 
liquid in the tank reaching a predetermined level, ?rst 
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6 
means communicating with the tank and responsive to 
either of the conditions existing in the tank, said first 
means being movable in the one direction in response 
to one of the conditions existing in the tank and in the 
opposite direction in response to the other of the condi 
tions existing in the tank, and second means cooperat 
ing with said ?rst means and said release means to 
cause movement of said release means in the one direc 
tion irrespective of whether said ?rst means moves in 
the one direction or the opposite direction. 

2. The nozzle according to claim 1 in which the tank 
being ?lled is sealed, said ?rst means is a diaphragm 
movable in the one direction in response to the liquid 
in the sealed tank reaching the predetermined level and 
in the opposite direction in response to the vapor pres 
sure in the sealed tank exceeding the predetermined 
pressure. 

3. The nozzle according to claim _2 in which said sec 
ond means includes means connected to said dia 
phragm for movement therewith in either direction and 
means supported by said connected means to move 
said release means only in the one direction irrespec 
tive of whether said diaphragm moves in the one direc 
tion or the opposite direction. ' 1 

ported means of said second means includes means piv 
otal in response to movement of said connected means 
in the, opposite direction when said diaphragm moves 
in the opposite direction in response to the vapor pres 
sure ‘in the sealed tank exceeding the predetermined 
pressure, said pivotal means moving said release means 
in the one direction and relative to said diaphragm and 
said connected means when said diaphragm and said 
connected means move in the opposite direction. 

5. The nozzle according to claim 4 in which said piv 
otal means includes a pair of links, each of. said links 
having one end supported by said connected means and 
its other end engaging said release means, and said 
body has fulcrum means intermediate the ends of each 
of said links to cause pivoting of said links when said 
diaphragm moves in the opposite direction in response 
to the vapor pressure in the sealed tank exceeding the 
predetermined pressure. 

6. The nozzle according to claim 2 in which said sec 
ond means includes means to transfer the movement of 
said diaphragm in the opposite direction into move 
ment of said release means in the one direction; 

7. The nozzle according to claim 6 in which said 
transfer means includes means pivotal in response to 
movement of said diaphragm in the opposite direction 
to move said release means in the one direction. 

8. The nozzle according to claim I in which said sec 
ond means includes means to transfer the movement of 
said ?rst means in the opposite direction into move 
ment of said release means in the one direction. 

9. The nozzle according to claim 8 in which said 
transfer means includes means pivotal in response to 
movement of said ?rst means in the opposite direction 
to move said release means in the one direction. 

>l< * >l< * * 

4. The nozzle according to claim 3 in which said sup-_ 


