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[57] ABSTRACT

The safety mechanism of this invention forms a por-
tion of an automatic nozzle for dispensing gasoline or
the like. The mechanism includes a pressure control
member movably mounted on the nozzle spout to en-
gage the filler pipe on the tank being filled. When the
control member engages the filler pipe, pressure is
transmitted to a diaphragm and. a locking device car-
ried thereby to release the locking device and to per-
mit operation of the nozzle.

9 Claims, 9 Drawing Figures
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1 :
SAFETY MECHANISM FOR AUTOMATIC
NOZZLES

BACKGROUND OF THE INVENTION

This invention relates to a safety mechanism in a
manually operable valve unit for dispensing fluid from
one container to another, the valve unit preferably hav-
ing the form of a pistol-grip hose nozzle which is pro-
vided at the end of a hose and includes a valve mecha-
nism that can be reset to open position by means of an
actuator. A pistol-grip nozzle suitable for use with this
invention is fully described in my copending applica-
tion Ser. No. 828,940, filed May 29, 1969 U.S. Patent
No. 3,638,689 issued Feb. 1, 1972. '

The ever-increasing number of gasoline dispensing
self-service stations necessitates special safety arrange-
ments which eliminate as far as possible the risks in-
volved when non-technical or untrained persons handle
such highly inflammable fluids as gasoline. The hose
nozzles therefore should have a safety mechanism that
does not permit resetting of the nozzle to the open posi-
tion until the dispensing pipe or spout of the nozzle is
placed in the container that is to be filled, and that the
container is empty.

SUMMARY OF THE INVENTION

To this end, the present invention provides a safety
mechanism that is associated with a locking mechanism
retaining said valve mechanism in open position. The
locking mechanism comprises a diaphragm defining a
first compartment that communicates with a venturi
system for controlling the pressure within the compart-
ment. The locking mechanism is released for resetting
the valve mechanism to closed position when the pres-
sure in-said compartment deviates from a predeter-
mined range.

The safety mechanism includes a second diaphragm
forming a second compartment. The second diaphragm
cooperates with the locking mechanism to prevent re-
lease of the locking mechanism until a pressure control
member is actuated to generate a predetermined pres-
sure in the second compartment.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the present invention will be
described in more detail in the following, reference
being had to the accompanying drawings in which like
reference characters in all figures and wherein:

FIG. 1 is an elevation view of a nozzle including an
embodiment of a safety mechanism constructed ac-
cording to the invention; ’

FIG. 2 diagrammatically illustrates a portion of the
valve mechanism of an automatic nozzle; FIG. 3 is simi-
lar to FIG. 1, but shows the valve mechanism in a dif-
ferent operating position;

FIG. 4 is a perspective view of a component of the
valve mechanism;

FIG. 5 shows a partial section of a mechanism ac-
cording to the present invention in a pistol-grip type
hose nozzle taken along the line 5—5 of FIG. 1;

FIG. 6 is a partial cross section of a pressure control
member similar to that shown in FIG. 1;

FIG. 7 is a cross section of another embodiment of
the pressure control member;

FIG. 8 is a cross section of still another-embodiment
of the pressure control member; and,
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FIG. 9 is an end view of the embodiment shown in
FIG. 8.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A pistol-grip type hose nozzle in which the safety
mechanism of the present invention is incorporated is
shown in FIG. 1. This nozzle is mounted at the end of
a hose with inlet end 1 of housing 2. A nozzle valve
mechanism is mounted in the housing 2.

The valve mechanism is operable by means of a lever
3 and a valve-actuating abutment 4 which is shown in
FIGS. 2 and 3. The lever 3 is pivotally mounted on the
housing 2. The hose nozzle also includes a trigger guard
5 on the housing 2, a dispensing pipe or spout 6, and
a diaphragm housing 7 which preferably is formed inte-
grally with the valve housing 2. As shown in FIGS. 2
and 3, abutment 4 on the lever 3 is urged toward a pis-
ton 8 that is spring-loaded and movably mounted in a
push rod 9. Spring 10, urging the piston 8, toward the
abutment 4 is located within the push rod 9 behind the
piston 8. The movement of the piston 8 in the push rod
9 is limited by a pin 11 in the piston 8 that travels in a
slot in the push rod 9.

The piston 8 has a recess for receiving a pair of lock-
ing rollers 12. The push rod 9 also has a recess 13 for
receiving the rollers 12 when the rollers are located in
the recesses of the piston 8 shown in FIG. 3.

As shown in FIG. 3, the rollers 12 are movable in two
opposed siots 14 provided in the limbs of a U-shaped
frame 15. The rollers are retained in the slots by means
of a U-shaped yoke 16. The frame 15 and the yoke 16
are secured to diaphragm 17 by means of a screw 18a
and a nut as shown in FIG. 5.

When the components are in the position shown in
FIG. 3, pivotal movement of the lever 3 moves the push
rod 9 towards a valve ball 20 which is raised off of ball
seat 21 since the locking rollers 12 are located in the
recess in the piston 8 and the recess 13 in the push rod
9. The piston 8 and the push rod 9 are coupled together
by means of the rollers 12. Further movement of the
push rod 9 displaces the main nozzle valve 18 off of its
seat (not shown) opening the nozzle to full flow.

It will be observed that the diaphragm 17 in the posi-
tion shown in FIG. 3 has been urged into the locking
position against the valve mechanism, and in this case
the requirements for opening the valve are satisfied. If
they are not, the diaphragm 17 bulges outwardly from
the valve mechanism into the position shown in FIG: 2.

and the push rod 9 is interrupted, whereby the piston
8 is pressed into the push rod 9 without moving the lat-
ter towards the ball 20.

The diaphragm 17 defines a compartment 22 (see
FIG. 5) communicating with the rear opening 23 of the
dispensing pipe 6 (See FIG. 1) via a pipe extending
through said dispensing pipe and a duct 24. The com-
partment 22 also communicates with the interior of the
housing 2 in such manner that the fluid passing there-
through will give rise to an air flow from the opening
23 through the pipe, the duct 24, the compartment 22
and into the interior of the housing 2. During this air
flow, the diaphragm 17 is urged into the position shown
in FIGS. 3 and 5, in which the valve mechanisn can be
opened. For instance, if the fluid level in the container
in which the dispensing pipe 6 has been inserted, rises

above and blocks the opening 23, the air flow termi-
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nates and the diaphragm 17 bulges outwardly into the
position shown in FIG. 2. In this position of the dia-
phragm 17, the valve mechanism automatically returns
to its closed position and cannot be reset to open posi-
tion. To permit resetting, the fluid level in the container
into which dispensing is to take place, must be below
the opening 23. Accordingly, overfilling of the con-
tainer is prevented. The foregoing automatic nozzle
features are more fully described in the copending pa-
tent application which has been referred to hereinbe-
fore. '

It has been found desirable to lay down a further re-

quirement that must be satisfied before the valve mech-
anism can be reset to the open position. According to
-this requirement, the dispensing pipe 6 must be in-
serted into the container which is to be filled, or into
the fill pipe or opening of said container. In that case,
the pressure control member 25 provided on the dis-
pensing pipe 6 (FIG. 1) will be actuated and displaced
from the full line position to the broken line position.
The member 25 is spring-loaded towards the full line
position. The function and construction of this member
will be described in more detail in the following.

In the safety mechanism shown in FIG. §, there is
provided in parallel with the diaphragm 17 a further di-
aphragm 26 which, by means of a diaphragm housing
cover 27, defines a compartment 28 communicating
with the pressure control member 25 via a duct 29 and
a pipe 30 located within the dispensing pipe 6. The dia-
phragm 26 is mounted on a holder 31 by means of a
screw 32 and a cup-shaped support washer 33 that is
located on that side of the diaphragm opposite to the
holder 31. :

The holder 31 is moveable in a'body 34 that is inter-
posed between the diaphragms 17 and 26. Sealing rings
35 separate the two compartments 22 and 28 from one
another. Between the body 34 and the holder 31, there
is provided a compression spring 36 urging the holder
31 and thus the diaphragm 26 in a direction away from
the valve mechanism in the housing 2. Between the
body 34 and the washer 19 for the diaphragm 17, there
also is provided a compression spring 37 urging the dia-
phragm as well as the frame 15 and the rollers 12
towards the locked position shown in FIG. 3. The screw
18a facing the diaphragm 26 carries a pin 39 traveling
in a slot 40 in the holder 31. When the components oc-
cupy the position shown in FIG. §, the valve mecha-
nism can be reset to open or unlocked position.

To cause the components to take up the position
shown in FIG. §, air must be conducted through the
compartment 22, and this implies that the opening 23
and the duct 24 must be unobstructed. Furthermore,
the pressure in the compartment 28 must lie within a
given predetermined range within which the diaphragm
26 takes up the position shown in FIG. 5 against the ac-
tion of the spring 36.

If the fluid level in the container being filled rises
above the blocks the opening 23, the air flow through
the compartment 22 terminates and the diaphragm 27

" bulges outwardly from the valve mechanism against the
action of the spring 37. In this case, the rollers 12 in the
frame 15 are pulled out of the recesses in the piston 8
and the push rod 9, whereby the valve mechanism re-
turns to the closed position and cannot be reset to open
until the diaphragm 17 has returned to the position
shown in FIG. §. .
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When the diaphragm 26 is in the position shown in
FIG. §, the slot and pin connection 39, 40 allows dia-
phragm diaphram 17 to move. If however, the pressure
within the compartment 28 is not maintained within the
predetermined range, the diaphragm 26 bulges out-

‘wardly toward the cover 27 under the action of the

spring 36. During this movement of the diaphragm 26,
the slot and pin connection 39,40 causes the holder 31

‘to carry the diaphragm 17 and thus the frame 15 with

its rollers 12 along so that the piston 8 and the push rod
9 are disengaged, that is, unlatched from one another.
As illustrated in FIG. 5, the diaphragm 17 can move
without acting upon the diaphragm 26, whereas the di-
aphragm 26 will act upon the diaphragm 17 via said slot
and pin connection 39,40. '

As has already been mentioned, the pressure control
member 25 is utilized for raising the pressure within the
compartment 28 to a value within the predetermined
range. In the embodiment shown in FIG. 1, the control
member 25 includes a housing 41 that is movably
mounted on the dispensing pipe 6 and a bellows 42,
which has one end fixedly mounted on the dispensing
pipe 6. The other end of the bellows 42 is mounted to
the housing 41. When the housing 41 is urged against
the fill pipe or opening of a container being filled, the
housing 41 is displaced on the dispensing pipe 6 to the
position shown by broken lines in FIG. 1. During move-
ment of the housing 41, the bellows 42 is compressed,
thereby increasing the pressure within the chamber 28
which is in communication with the bellows via the
duct 29 and the pipe 30. The valve mechanism cannot
be reset to open or unlatched position until the housing
41 is moved to the position shown by broken lines in
FIG. 1.

FIG. 6 shows another embodiment of pressure con-
trol member, which is similar to the pressure control
member of FIG. 1. In this embodiment, housing 141
counsists essentially of two components, 141a which ac-
commodates bellows 142 and its mounting 143, and
1415 which forms the end wall of the housing 141. Be-
tween the components 141a, 1415 there is provided a
protection ring 144 extending outwardly beyond the
periphery of the components 141a and 1415 and manu-
factured preferably of some shock-absorbing material.
The two components 1414 and 1415 are connected by
means of screws 145,

Against the inside of the component 141b there abuts
a support ring 146 which constitutes the end wall of the
bellows 142 and which, together with the housing 141,
is displaceable along the dispensing pipe 6. The mount-
ing 143 for the bellows is secured to the dispensing pipe
6 by means of welds 147. The mounting 143 also in-
cludes a duct 148 that provides communication from
the interior of the bellows 142 to the tube 30 leading
to the duct 29. FIG. 6 also shows the pipe that extends
between the opening 23 and the duct 24.

As shown by the embodiment of FIG. 7, the pressure
control member 225 need not be displaceably mounted
on the dispensing pipe 6, but may be mounted at the
dispensing pipe end adjacent tube valve housing 2. The
bellows 242 is fixedly mounted at the end of the dis-
pensing pipe 6 within a housing 229. The housing 229
is displaceable on the dispensing pipe 6 under the force
of a spring 250 or other movement-transmitting mem-
ber. The end of the spring 250 is in engagement with
a collar 251 that is movable on the dispensing pipe 6.
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FIGS. 8 and 9 show a further embodiment of the
pressure control member designated by the reference
character 258. In this embodiment of the bellows is di-
vided into three separate bellows unit 252, one of
which is shown in FIG. 8. The bellows units 252 extend
between an end wall 253 and a mounting plate 257.
Walls 254 projecting from the end wall 253 serve as
protection for the bellows units 252,

Moreover, the end wall 253 is displaceable on the
dispensing pipe 6 for compressing the bellows units 252
against the action of a spring 255 mounted in each of
the units 252, The springs 255 urge the end wall 253
against an abutment 256 mounted on the dispensing
pipe 6 which limits the outward movement of the end
wall 253 and the bellows units 252.

The bellows units 252 are mounted on the plate 257
having a mounting ring 259 for each bellows unit. The
center of the plate 257 has a hole 260 allowing the
plate to be positioned on the dispensing pipe 6. Within
each mounting ring 259 there is provided a hole 261
establishing communication with the interior of the bel-
lows units 252.

The plate 257 engages mounting 262 for the bellows
units 252, The mounting 262 is fixedly secured to the
dispensing pipe 6 and includes a duct system 263 that
Is in communication with the pipe 30. The embodiment
illustrated in FIGS. 8 and 9 obviously has the same
function as the embodiments of the control member
previously described. It should also be obvious that a
piston-cylinder arrangement can be utilized instead of
the bellows described, if desired.

The present invention provides for a pistol-grip hose
nozzle, the valve mechanism of which cannot be reset
to open position until two independent requirements
are satisfied. On one hand, the liquid level in the con-
tainer which is to be filled must not rise above and
block the opening 23 and, on the other hand, the pistol-
grlp hose nozzle, due to the described safety mecha-
nism, must be pressed against the spout or opening of
the container with such a force that the pressure con-
trol member increases the pressure within the compart-
ment 28 to within a predetermined range.

The embodiments of the invention in which an ex-
clusive property or privilege is claimed are defined as
follows:

1. A safety mechanism in a manually operable-
automatic closing, fluid dispensing nozzle for prevent-
ing operation of the nozzle except when the nozzle is
positioned in the neck of a tank to be filled, said safety
mechanism comprising:

a nozzle housing;

a spout connected with the nozzle housing;

a flow valve in the nozzle housing for permitting and

preventing flow therethrough;

a valve lever movable on said housing for opening

and closing said valve;

releasable locking means in the nozzle housing asso-

ciated with said flow valve to prevent opening of
said valve when unlocked, said locking means
being responsive to a pneumatic signal to permit
said valve to close irrespective of the position of
said valve lever;

control means located on said spout for generating a

predetermined fluid pressure when said control
means is in engagement with the neck of the tank
to be filled,;
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pressure responsive means located in and forming a
compartment with said nozzle housing, said com-
partment being in fluid communication with said
control means for receiving said fluid pressure;
and,

connecting means operably connecting said pressure
responsive means and said locking means for pre-
venting said locking means from moving to a
locked position when said pressure in said com-
partment is below said predetermined value,
whereby said nozzle cannot be opened to dispense
fluid.

2. The safety mechanism of claim 1 wherein said con-

trol means includes:

collapsible means in fluid communication with said
compartment and having one end fixed to the
spout;

housing means engageable with the other end of said
collapsible means and moveable on said spout
whereby a force applied to said housing means col-
lapses said collapsible means generating the pres-
sure in said compartment to disengage said con-
necting means and locking means.

3. The safety mechanism of claim 2 wherein said col-
lapsible means comprises an annular bellows encircling
the spout.

4. A safety mechanism for use in a manually operable
automatic closing, fluid dispensing nozzle wherein the
nozzle includes a housing, a spout connected with the
housing, a flow valve in the housing, a valve lever, and
releasable locking means associated with the flow valve
to prevent opening of the valve when unlocked, the
locking means being responsive to a pneumatic signal
to permit the valve to close irrespective of the position
of the valve lever, said safety mechanism comprising:

control means located on the spout including collaps-
ible means for generating a fluid pressure and hav-
ing one end fixed to the spout and housing means
engageable with the other end of the collapsible
means and moveable on the spout whereby a force
applied to the housing means collapses and collaps-
ible means generating a predetermined pressure;

pressure responsive means located in and forming a
compartment with the housing, said compartment
being in fluid communication with said collapsible
means whereby the generated pressure is applied to
said pressure responsive means;

connecting means operably connecting said pressure
responsive means and the locking means, said con-
necting means including a holder member con-
nected to said pressure responsive means, said
holder having a bore therein and a slot extending
into said bore, said connecting means also includ-
ing an elongated member conpected to the locking
means and movably extending into said bore and a
pin carried by said elongated member projecting
through and moveable in said slot and engaging
one end of said slot when the pressure in said com-
partment is below the predetermined value to pre-
vent the locking means from moving into the
locked position wherein the valve can be opened;

a spring located between the housing and locking
means biasing the locking means and said elon-
gated member relatively away from said pressure
responsive member; and,

a second spring located between the housing and said
holder member biasing said pressure responsive
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means in a direction to reduce the volume of said
compartment and relatively away from the locking
means.

5. A safety mechanism for use in a manually opera-
ble-automatic closing, fluid dispensing nozzle wherein
the nozzle includes a housing, a spout connected with
the housing, a flow valve in the housing, a valve lever,
and releasable locking means associated with the flow
valve to prevent opening of the valve when unlocked,

-the locking means responsive to a pneumatic signal to
permit the valve to close irrespective of the position of
the valve lever, said safety mechanism comprising:

control means located on the spout for generating a

fluid pressure, said control means including an an-
nular bellows encircling the spout and having one
end fixed to the spout, said control means also in-
cluding housing means engageable with the other
- end of said bellows and movable on the spout
whereby a force applied to said housing means col-
lapses said bellows generating said pressure;

pressure responsive means located in forming a com-
partment with the housing, said compartment
being in' fluid communication with said control
means;

connecting means operably connecting said pressure

responsive means and the locking means to prevent
the locking means from moving to a locked posi-
tion when the pressure in said compartment is
below a predetermined value;

abutment means slidably disposed on the spout; and,

resilient means encircling the spout and having one

end engaging said abutment means and the other
end engaging said housing means, whereby a force
exerted said abutment means is transmitted to said
housing means.

6. A safety mechanism for use in a manually opera-
ble-automatic closing, fluid dispensing nozzle wherein
the nozzle includes a housing, spout connected with the
housing, a flow valve in the housing, a valve lever, and
releasable locking means associated with the flow valve
to prevent opening of the valve when unlocked, the
locking means being responsive to a pneumatic signal
to permit the valve to close irrespective of the position
of the valve lever, said safety mechanism comprising:

control means located on the spout for generating a

fluid pressure, said control means including a plu-
rality of bellows circumferentially spaced about the
exterior of the spout and having one end fixed to
the spout said control means also including housing
means engageable with the other end of said bel-
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compartment with the housing, said compartment
being in fluid communication with said control
means; and,

connecting means operably connecting said pressure
responsive means and the locking means to prevent
the locking means from moving a locked position
when the pressure in said compartment is below a
predetermined value.

7. The safety mechanism of claim 6 wherein said
housing means substantially individually encompasses
each said bellows.

8. A safety mechanism for use in a manually opera-
ble-automatic closing, fluid dispensing nozzle wherein
the nozzle includes a housing, a spout connected with
the housing, a flow valve in the housing, a valve lever,
and releasable locking means associated with the flow
valve to prevent opening of the valve when unlocked,
the locking means being responsive to a pneumatic sig-
nal to permit the valve to close irrespective of the posi-
tion of the valve lever, said safety mechanism compris-
ing:

control means located on the spout for generating a
fluid pressure;

pressure responsive means located in and forming a
compartment with the housing, said compartment
being in fluid communication with said control
means; and,

connecting means operably connecting said pressure
responsive means and the locking means, said con-
necting means including a holder member con-
nected to said pressure responsive means having a
bore therein and a slot extending into said bore, "
said connecting means also including an elongated
member connected to the locking means and mov-
ably extending into said bore, and a pin carried by
said elongated member projecting into and mov-
able along said slot and engaging one end of said
slot when the pressure in said compartment is
below the predetermined value to prevent the lock-
ing means from moving into the locked position
wherein the valve can be opened.

9. The safety mechanism of claim 8 and also includ-

ing:

a spring located between the housing and locking
means biasing the locking means and said elon-
gated member relatively away from said pressure
responsive member; and,

a second spring located between the housing and said
holder member biasing said pressure responsive
means in a direction to reduce the volume of said
compartment and relatively away from the locking

means,
* ok ok ok ok
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