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[57] ABSTRACT 
A nozzle for use in controlling the flow of liquids incor 
porating a positive pressure generating device which 
provides a positive pressure to a diaphragm chamber 
which serves to retain the valve in an open position 
after manual opening of the valve by means of a manu 
ally operable actuator mechanism. The valve actuator 
mechanism includes closure means for moving the 
valve closure means to a closed position and releasable 
opening means for moving the valve closure means to 
an open position. A releasable opening means is released 
when the diaphragm chamber is positively pressurized 
at a pressure suf?cient to retain the valve closure means 
in a predetermined open position. This provides a noz 
zle which, after initial manual opening, will be automat 
ically closed when the positive pressure provided by the 
positive pressure generating device is cut off by the 
rising level of liquid within the tank. The valve may also 
be closed at any time by releasing the control handle 
and permitting it to return to its closed position. 

17 Claims, 3 Drawing Figures 
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FLUIDIC AUTOMATIC NOZZLE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

FIELD OF INVENTION 

This invention relates to nozzles and in particular to 
nozzles of the type used to control the flow of liquid 
such as liquid fuels. The nozzle of the present invention 
is particularly useful in an application such as self-ser 
vice gasoline retail outlets because of its automatic shut 
off characteristics. - 

In many ?lling devices used for controlling the ?ow 
of liquid such as the flow of fuel into storage tanks, it is 
common practice to provide a liquid level control shut 
off device so that when the level of liquid in the tank 
rises above a predetermined level the flow of liquid into 
the tank will be cut off. In the known devices when the 
level‘ of the liquid in the tank rises above the end of the 
?lling tube of the nozzle, it closes a vent opening in the 
nozzle which causes a vacuum drawn by the flow of 
liquid through the nozzle to close the control valve of 
the nozzle. Fluidic devices such as fluidic ampli?ers 
have been known for some time. However, these de 
vices have not been successfully incorporated into liq 
uid ?lling nozzles and employed to control the level at 
which the ?ow of liquid through the nozzle is cut off. 
The ?uidic devices have the advantage that they may 
be operated within the con?nes of a liquid storage tank 
regardless of the atmospheric pressure in the tank. 
The present invention provides an apparatus which 

successfully incorporates a positive pressure generating 
device as a source of positive pressure for controlling 
the operation of an automatic shut-off nozzle of the type 
suitable for use in controlling the flow of ?uid such as 
gasoline or the like. 

SUMMARY 

The nozzle for use in controlling the flow of liquids 
according to an embodiment of the present invention 
includes a manually operable valve actuator mechanism 
which mechanically engages the valve closure means 
when the valve closure means is in the closed position. 
The mechanical engagement between the valve closure 
means and the valve actuator mechanism permits the 
valve closure means to be manually moved to a second 
open position. The mechanical engagement is released 
when the diaphragm chamber of the nozzle is positively 
pressurized at a pressure suf?cient to retain the valve 
closure means in an open position, thereafter the valve 
closure means is movable to the closed position in re 
sponse to a predetermined decrease in positive pressure 
in the diaphragm chamber regardless of the position of 
the manual closure means. The valve closure means is 
also moved to a closed position when the actuator 
means is returned to its inoperative position. 
According to a further embodiment of the present 

invention, the nozzle employs a positive pressure iluidic 
device mounted within the output passage thereof to 
provide a positive pressure in said diaphragm chamber 
when liquid is flowing through said output passage. - 
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PREFERRED EMBODIMENT. 
The invention will be more clearly understood after 

reference to the following detailed speci?cation read in 
conjunction with the drawing wherein. 
FIG.1 is a partially sectioned side view of the nozzle 

according to an embodiment of the present invention; 
FIG. 2 is a partially sectioned view of the valve 

mechanism of FIG. 1 shown in the open position; and 
FIG. 3 is a detailed pictorial view of the spring clip» 

used for retaining the valve actuator stem in the ex, 
tended position. ' - . 

With reference to the drawings, the reference nu 
meral 10 refers generally to a nozzle of the type used to 
control the ?ow of liquid fuel such as gasoline into fuel - 
storage tanks such as the gasoline tanks of automobiles. 
The nozzle consists of a body portion 12 and a ?lling 
tube portion 14. The body portion 12 includes top cover 
16, stem housing 15, handle portion 18, hand lever 20 
and guard 22, the nozzle has an input passage 24 and an 
output passage 26. A valve closure member 30 is 
mounted on a diaphragm 32 which is clamped between 
the body 12 and top cover 16. A vent passage 34 opens 
outwardly from the chamber which is formed above the 
diaphragm 32. A compression spring 36 is positioned’ 
between the valve closure member 30 and the upper 
wall of the top cover. Spring 36 applies a closing force 
to the valve closure member 30 which urges the valve 
closure member in a direction towards the valve seat 28. 
A second diaphragm 38 is mounted in the stem hous 

ing portion 15 and separates the ?uid input portion of 
the valve housing from a positive pressure diaphragm 
chamber 40. The valve closure member 30 is connected 
to the second diaphragm 38 by way of a pair connecting 
rods 42 one of which is arranged on either side of valve 
seat 28, the lower end of each rod 42 being connected to 
diaphragm plate 44. A diaphragm stern portion 46 
projects into the diaphragm chamber 40 from a dia 
phragm plate 48 and is formed with an output passage 50 
which opens outwardly from an enlarged interior 
chamber 52. A handle stem 56 is mounted to reciprocate 
within the lower end of the stern housing 15 and in 
cludes a head portion 60 reciprocally mounted within 
the chamber 52 of the diaphragm stem 46. A compres 
sion spring 62 normally urges the handle stem 56 into 
engagement with the handle 20. 
A spring clip 64 has one end rigidly secured to the 

stem 56 with the other ends thereof extending upwardly 
in a direction towards the diaphragm stem. The dia 
phragm stem 46 has an annular shoulder 66 projecting 
radially therefrom. Each of the legs 68 of the spring 64 
(FIG. 3) has a narrow tongue 70 projecting outwardly 
therefrom. The upper edges of the legs 68 are formed 
with a curvature conforming to the curvature of the 
stem of the diaphragm support. In use, the lip 70 
projects outwardly a suf?cient distance to bear against 
the inner wall 72 of the stem housing 15 when the legs 
are in a position underlying the plane of the shoulder 
portion 66 of the diaphragm stem. 
The handle 20 is pivotally mounted at its forward end 

and a hold open clip 73 is pivotally mounted for move 
ment to a position in which one or other of the recesses 
74 serve to retain the free end of the hand lever 20 in an 
elevated position. The clip 73 is spring biased in a direc 
tion away from the handle 20 so that if the nozzle falls 
when the handle is in the open position, the shock on 
impact will be suf?cient to release the clip 73 and the 
spring bias will move the clip 73 away from the hand 
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lever and the hand lever will then return to the closed 
position under the in?uence of the compression spring 
62. 
The device used for generating the positive pressure 

consists of a ?uid stream generating device 80 which 
has a passage therein axially aligned with a receiver 82. 
The passage in the receiver 82 is connected to a conduit 
84 which communicates with a passage 86 which opens 
into the diaphragm chamber 40. A level sensing passage 
87 opens through the wall of the ?lling tube into the 1 
through passage of the stream generating device 80. A 
conventional one-way check valve 88 is mounted adja 
cent the upper end of the ?lling tube 14 so as to prevent 
drainage of the liquid which is trapped within the hose 
leading to the nozzle. 
When the nozzle of the present invention is in a stor 

age position, the various elements are arranged in the 
con?guration shown‘ in FIG. 1 of the drawings. When 
the nozzle is to be used, the lever 20 is manually en-‘ 
gaged and moved towards the handle portion 18. The 
lever 20 mechanically elevates the handle stem 56 
which, by reason of the fact that the spring clip 64 
engages the shoulder 66, raises the lower diaphragm 
and the valve closure member 30 to permit ?uid to pass 
from the passageway 24 to the passage 26. The extent to 
which the valve can be manually open is limited to the 
point at which the lugs 70 of the spring clip 64 are 
elevated above the wall portion 72 of the canopy, when 
the spring clip 64 is raised to a position wherein the lugs 
70 are above the level of the wall 72 of the stern housing 
15, the legs 68 of the spring clip move outwardly caus 
ing the spring to become disengaged from the shoulder 
66. The initial mechanical opening of the valve is 
enough to establish a suf?cient ?ow within the ?lling 
tube portion to provide a positive pressure at positive 
pressure generating device which is directed by way of 
the conduit 84 into the diaphragm chamber 40. The 
pressure within the chamber 40 at the point where me 
chanical operation of the valve, by means of the spring 
clip, is terminated is sufficient to retain the valve in the 
open position. The pressure in the diaphragm chamber 
40 gives the valve a self opening bias against the head 60 
resulting in the ability to control the degree of opening 
by manually manipulating the handle up to a fully open 
condition. At this time the handle 20 can be locked in 
position by locating the free end of the handle in one of 
the notches 74 of the spring clip 73. 

Liquid will continue to flow through the valve until 
the vent passage 87 is submerged. As soon as the vent 
passage 87 is submerged, there is an immediate drip in 
pressure in the ?uid supplied to the diaphragm chamber 
40. When the pressure within the chamber 40 drops, the 
spring 36 will cause the valve closure member to move 
to the closed position. The value closure member 30 will 
move to the closed position regardless of the position of 
the control lever 20 and the valve stem 56. This is possi 
ble by reason of the fact that the head 60 of the valve 
stem 56 is free to slide within the chamber 52 formed 
within the diaphragm stem. Furthermore, because the 
spring arms 68 are allowed to spring freely outwardly 
when the valve is open, they do not interfere with the 
movement of the lower diaphragm stem. In order to top 
off the tank which is being ?lled, it is necessary to re 
lease the locking clip 73 and permit the lever 20 to move 
to the closed position under the influence of the spring 
62. This causes the head 60 of the handle stem 56 to be 
withdrawn within the chamber 52 and it also causes the 
spring 64 to be withdrawn relative to the diaphragm 
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stem 46. The lugs 70 of the spring 64 will again engage 
the side walls 72 of the stem housing 15 of the dia 
phragm chamber and this will force the arms 68 in 
wardly so that, as soon as ‘the upper ends of the arms 68 
pass belowthe level of the shoulder 66, the spring 64 
will engage the shoulder 66 so that mechanical opening 
of the valve can then be achieved. The valve may then 
be opened mechanically as previously described limit 
ing the extent of opening to that suf?cient to provide 
the restricted ?ow required for topping off purposes. 

It will also be noted that the valve may be closed at 
any time by releasing the handle 20 and allowing it to 
return to the closed position under the in?uence of 
spring 62. The spring 62 is sufficiently strong to exhaust 
the diaphragm chamber 40 and mechanically lower the 
diaphragm 38. ' 

From the foregoing description of the present inven 
tion, it will be apparent that the applicant has success 
fully incorporated the positive pressure provided by the 
?uidic ampli?er into a nozzle which is suitable for use in 
controlling the ?ow of ?uid such as gasoline. 
What we claim as our invention is: 
1. In an automatic nozzle for use in controlling the 

?ow of ?uids having a housing having a fluid passage 
opening therethrough, valve means in said passage in 
cluding a valve member for opening and closing said 
?uid passage, and means for generating a positive ?uid 
pressure in response to the ?ow of liquid through said 
?uid passage, diaphragm means mounted in said hous 
ing forming a diaphragm chamber communicating with 
said means for generating a positive pressure, said 
means for generating a positive pressure including 
means for disrupting its pressure generating ability in 
response to the level of liquid in the tank being ?lled 
rising above a predetermined height with respect to said 
nozzle, manually operable valve opening means mov 
able between a ?rst position in which said valve mem_ 
her is closed and a second position in which said valve 
is open, the improvement of 
means connecting said diaphragm means and said 

valve means whereby said valve means moves with 
said diaphragm, and wherein said manually opera 
ble actuator means includes collapsible stem means 
extending into said housing and engaging said dia 
phragm means, locking means for releasably lock 
ing said stem means in an extended position in 
which said stem is operable to move said dia 
phragm to move said valve member to an open 

' position, 

‘and means urging said stern means to said ?rst posi 
tion to close said valve, 

said releasable locking means being released when 
' said stem means is moved to a predetermined posi 

tion at least partially opening said valve and when 
said diaphragm chamber is positively pressurized at 
a pressure suf?cient to move said valve closure 
member independently of said stem, thereafter said 
valve closure means being closable in response to a 
predetermined decrease in pressure by collapsing 
of said stem. 

2. A‘nozzle as claimed in claim 1 wherein said col‘ 
lapsible stern means includes a diaphragm stem portion 
projection from said diaphragm and a handle stem por 
tion having one end slidably mounted with respect to 
said ‘diaphragm stem portion and spring clip means 
carried by one of said stem portions and movable be 
tween a ?rst position engaging the other of said stem 
portions and retaining the stem in the extended position 
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and a second position out of engagement with the other 
of said stem portions to permit said stem to contract. 

3. A nozzle as claimed in claim 2 wherein said dia 
phragm stem portion and said handle stem portion tele 
scopically engage one another within said diaphragm 
chamber, said spring clip means engaging a wall of said 
diaphragm chamber when said handle stem portion 
moves to its outermost position with respect to said 
diaphragm chamber so as to urge said spring clip in a 
direction towards said diaphragm stem to engage said 
diaphragm stem when said diaphragm stem and said 
handle stem are in said extended con?guration. 

4. A nozzle as claimed in claim 1 wherein said valve 
actuator means includes manually engageable handle 
means movable between the ?rst closed position and the 
second open position and means for locking said handle 
in said second open position. 

5. A ?uidic nozzle for controlling the ?ow into a storage 
tank, comprising: 

nozzle housing means having a ?uid inlet passage, 0 
?uid outlet passage for insertion into said storage tank 
and an intermediate ?uid passage interconnecting 
said inlet and outlet passages; 

valve means including a valve member and valve seat in 
the ?uid ?ow path of said intermediate ?uid passage 
for opening said intermediate ?uid passage in re 
sponse to an applied positive pressure of a predeter 
mined value and for closing said intermediate ?uid 
passage in the absence of said positive pressure, 

valve actuator means for operating said valve means to 
apply said predetermined positive pressure to said 
valve means for initially opening said intermediate 
passage to permit ?uid ?ow through said housing 
means passages into said storage tank; 

?uidic means having an output and responsive to ?uid 
?ow in said housing means outlet passage for nor 
mally generating a positive ?uid pressure signal of at 
least said predetermined value at said output and 
having a ?uid level sensing inlet disposed in said hous 
ing means outlet passage for causing a decrease in the 
?uid pressure signal at said output of said amplifier 
means below said predetermined value when the liq 
uid level in said storage tank rises to the level of said 
sensing inlet; and 

signal applying means coupling said output of said ?u 
idic means to said valve means for applying said pre 
determined value positive pressure signal to said valve 
means to normally maintain said intermediate ?uid 
passage open following initial opening thereof by said 
actuator means until said liquid level rises to the level 
of said sensing inlet. 

6. The ?uidic nozzle of claim 5 in which said valve 
means further includes a ?rst bias element for normally 
biasing said valve member against said valve seat and in 
which said valve actuator means includes a manually actu 
ated handle. 

7. The ?uidic nozzle of claim 6 in which said valve 
means includes a second valve member cooperatively de?n 
ing with said housing means a pressure chamber and in 
which said first valve member is coupled for movement with 
said second valve member and further in which said signal 
applying means couples said output of said ?uidic means to 
said pressure chamber. 

8. The ?uidic nozzle of claim 7 in which said valve 
actuator means comprises valve stem linkage coupled be 
tween said manually actuated handle and said second 
valve member. 
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9. The ?uidic nozzle of claim 8 in which said ?rst and 

second valve means are movable diaphragms rigidly cou 
pled to one another by connecting means. 

10. The ?uidic nozzle of claim 9 in which said valve 
actuator means further includes a second bias element for 
normally biasing said manually actuable handle in a direc 
tion to close said first valve member, and in which said ?rst 
and second bias elements exert a biasing pressure to close 
said ?rst valve greater than said predetermined pressure 
valve. 

11. The ?uidic nozzle of claim 10 in which said valve 
stem linkage couples said manually actuated handle to 
said second valve member for a predetermined distance of 
movement of said handle at least sufficient for opening said 
first valve member and initiating ?uid ?ow through said 
housing passages and thereafter said valve stem linkage 
decouples said manually actuable handle from said second 
valve member. 

12. T he ?uidic nozzle of claim 11 in which said first and 
second bias means comprise springs, said signal applying 
comprises a ?uid conduit and in which said ?uidic means 
comprises a ?uid ampli?er having an input for normally 
directing ?uid ?ow entering said input to said output with 
out a substantial reduction in ?uid pressure but responsive 
to ?uid level at said level sensing inlet for diverting said 
?uid ?ow away from said output to effect a substantial 
reduction in the ?uid pressure signal at said output. 

13. The ?uidic nozzle of claim 12 in which one side of 
said second diaphragm valve member communicates with 
said pressure chamber and in which the opposite side 
thereof communicates with ?uid entering said housing 
means inlet passage. 

14. The ?uidic nozzle of claim 13 in which said ?rst 
valve member progressively restricts ?ow through said in 
termediate housing means passage in moving between its 
open and closed positions and in which said predetermined 
distance during which said valve stem linkage couples said 
manually actuated handle to said second diaphragm valve 
member is sufficient to permit manual control of ?uid ?ow 
through said intermediate housing means passage at no 
more than a preselected, restricted ?uid ?ow rate, indepen 
dently of said ?uidic means. 

I 5. The ?uidic nozzle of claim 14 in which said one side 
of said first diaphragm valve member is both coupled to 
said second diaphragm valve member and adapted for 
engaging said valve seat and in which. the opposite side 
thereof engages said spring bias element. 

16. The ?uidic nozzle of claim 15 in which said opposite 
side of said first diaphragm valve member cooperates with 
said housing means to define a second pressure chamber 
and in which said second pressure chamber is vented to 
atmosphere. 

I 7. In a nozzle for use in controlling the ?ow of liquids 
into a storage tank including a housing means having a 
?uid passage opening therethrough with an output end of 
said passage being adapted for insertion into said storage 
tank, a ?rst valve member for opening and closing said 
?uid passag , signal means for generating a predetermined 
positive ?uid pressure in response to the ?ow of liquid 
through said ?uid passage and having means for disrupting 
said predetermined positive ?uid pressure of said signal 
generating means in response to the level of liquid in said 
storage tank rising above a predetermined height with 
respect to said nozzle and manually operable valve actuator 
means movable between a first position in which said ?rst 
valve member is closed and a second position in which said 
valve member is at least partially open, the improvement 
comprising: 
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valve means including said ?rst valve member and a signal applying means for coupling said signal pressure 
Sewtld valve fnember, wupledjbr wofdmated move‘ of said positive signal generating means to said pres 
ment with sazd?rst valve member, said second valve sure shamber’. and 
member cooperating with said housing means to de- bias means for normally maintaining said first valve 
fine a pressure chamber for displacing saidfirst valve 5 member dosed in the absence of operation of said 
member to its open position in response to said prede- valve actuator means and said predetermined positive 
termined positive ?uid pressure applied 10 said pres- pressure signal. 
sure chamber,‘ a: s a! 4: 1: 
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