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' Application November 18, 1941, Serial No, 419,524

(CL. 226—127)

(Granted under the act of March 3, 1883, as -
amended April 30, 1928; 370 O. G. 757)

10 Claims.

The invention described herein, if patented,
may be manufactured and used by or for the
Government for governmental purposes, without
the payment to me of any royalty thereon.

The present invention relates to fluid dispens-
ing nozzles and more particularly to a gasoline

dispensing nozzle including an automatic shut-

off mechanism whereby the flow of fuel will be
shut off responsive to immersion of the nozzle
tip in liquid.

Numerous attempts have been made in the
prior art to provide an gutomatic shut-off nozzle
whereby the flow of liquid would be automatically
discontinued as the liquid level in a container
being filled approached its upper limit, but inso-
far as these devices are known to the applicant
they have been entirely unsatisfactory in prac-
tical use.

Most of the prior art devices have been objec-
‘tionable in that they included unnecessarily com-
plicated and expensive mechanisms, or because
- they failed to operate uniformly under differing

conditions of pressure or rate of flow of the fluid. -

The prior art structures known to the present
applicant have also been objectionable in that
they have been extremely uncertain in operation
. even under normal conditions. Since devices of
this character ordinarily utilize relatively small
forces as, for example, the buoyancy of small
_floats or variations of atmospheric pressure op-
erating on diaphragms or pistons, it is essential
that the design and construction of the devices
be such that the small forces permit positive op-
eration of the mechanism. o

Tt is, therefore, the principal object of this
invention to provide a dispensing nozzle includ-
ing a valve and pivoting valve operating lever,
together with a diaphragm or other pressure re-
sponsive element so arranged that when the tip
of the dispensing nozzle spout is submerged in
fluid, the pivot of the valve operating lever will
be released to close the valve.

Another prime object of the present invention
is to_provide an automatic shut-off dispensing
nozzle whereby the relatively large forces con-

. trolling the shut-off valve may be' positively op-
“erated and controlled by relatively small forces
incident to the pressure variations within the
nozzle.
A further object of the invention is to provide
& novel and improved mechanical movement con-
stituting a latching structure adapted to main-
" tain itself against a relatively great force and to
release said force responsive to forces of extreme-
ly small magnitude.
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A further object of the invention is to provide
an automatic shut-off liquid dispensing nozzle
including a pressure reduction mechanism com-.
prising a toggle joint arranged to assume & posi-
tion close to but short of a dead center position

‘whereby the force of the valve spring will bias

the toggle toward its released position, and latch
mechanism to maintain the toggle against re-
lease. :

A further object of the invention is to provide
an automatic shut-off nozzle including a valve
and pressure operated diaphragm, together with
a pressure reduction mechanism comprising a
toggle joint adapted to reach a dead center posi-
tion to maintain the valve in open position, and
a toggle actuator adapted to shift the togele
from the dead center position responsive to the
operation of the pressure diaphragm.

A further object of the invention is to provide
a mechanical movement comprising-a latching
structure adapted to support a relatively great
force and to be positively released by a force of

. minor magnitude, the structure including a toz-

gle joint arranged to assume a critical position
such that the toggle may be broken by a very
minute force, together with the combination of
a release latch to prevent accidental release and

~ toggle actuator, and means whereby the toggle
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joint may be concurrently unlatched and active-
1y urged toward released position.

A still further object of the invention is to
provide an automatic shut-off nozzle including
a relatively few parts of rugged construction and
simple mechanical operation and adapted to eco-
nomical methods of manufacture.

A further object of the invention is to provide

an sutomatic shut-off nozzle including a rarified
air chamber, a suction port, and a Venturi valve
seat whereby the Venturi chamber is ‘arranged
on the valve seat, in order that the device will
exert operating suction under widely different

rates of flow, as when the valve is completely
open or when it is almost entirely closed.

Referring now more partlcularly to the draw-
ings,

Fig. 1 is a longitudinal sectional view of a gaso-
line dispensing nozzle constructed in accordance
with the teachings of the present disclosure.

Fig. 2 is a fragmental sectional view of the air
inlet passageway associated with the tip of the
spout of the nozzle illustrated in Fig. 1.

Fig. 3 is a- longitudinal sectional view of a
modified form of gasoline dispensing nozzle,

Fig. 4 is a fragmental detail sectional view of
a second modlﬂed form of the device..
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Fig. 5 is a fragmental detail sectlonal view of
a modified form of valve and valve seat for use
with the above structure.

The nozzle structure illustrated in Figs. 1 and
2 includes a valve housing or body portion gen-
erally indicated at 10 consisting of a tubular han-
dle portion i1 including an inlet passageway 12
having a neck portion 13. The neck portion 13
includes an outlet passageway I4 having a re-
stricted venturi section 15 terminating in a
threaded forward end constituting a mounting
collar 16 for the dispensing spout 11. The valve
body is provided with a valve seat 21 intercon-
necting the inlet passageway (2 with the outlet
passageway {4 and arranged to be closed by a
valve 22 having a valve stem 23 arranged to ex-
tend exteriorly of the valve body 10, so that the
lower extremity 24 of the valve stem will be out-
side of the valve body and adapted for manual
actuation. Preferably, a gland or other suitable
sealing structure (not shown) is arranged to be
tightened around the stem 23 by means of the
sealing cap 25. :

The valve 22 is normally forced mto ﬁrm’ en-
gagement with the valve seat 21 by a relatively

heavy coiled compression spring 26 having its up-

per end supported by the threaded closure cap
© 271 and having its lower end bearing directly
against the valve 22. The closure cap. 27 is
threaded into the valve body and is preferably
provided with a sealing gasket 28 and drilled at
29 to provide a guide for the upper end 31 of the
valve stem.,

It is contemplated that the valve 22 is to be
opened manually, and to this end a valve operat-
ing lever 32 is pivoted on a pivot pin 33 posi-
tioned somewhat forwardly of the lower extrem-
ity 24 of the valve stem. The valve operating
lever 32 is offset at 34 so that the handle portion
remote from the pivot 33 will lie substantially
parallel with the handle portion {1 of the valve
body, so that the operator may grasp the handle
{1 and the valve handle 32 in one hand and open
the valve by drawing the lever 32 toward the
valve body. The actuating lever 32 is protected
against accidental opening or damage by a lever
guard 35 secured to the end of the handle por-
tion {1 by any convenient means, as by the flange
36, and including a relatively straight portion 37
spaced apart from the valve body and extending
forwardly in a position more or less parallel with
the handle portion #{. The forward curved end
38 of the handle guard is arranged to be secured
to the lower side of the valve neck 13 by a plu-
rality of cap screws (not shown), which extend
through the flange 39. The forward portion of
the handle guard 35 is provided with a pair of
relatively wide side walls 41 spaced apart from
each other to define a cavity 42 in the forward
portion of the valve guard in front of the valve
stem and below the neck i3 and outlet passage-
way [4 for purposes to be hereinafter described.

The lower portion of the forwardly extending
neck 13 of the vaive body is widened to provide a
rarified air chamber 45 over which a flexible
fabric diaphragm 46 is clamped by a flange 41.
The diaphragm 46 may be of any resilient mate-
rial but is preferably formed of muitiple thick-
nesses of thin cloth treated in such a manner as
to make it impervious to air and commonly
known in the trade as “airplane cloth.” The
diaphragm 46 is circular in shape so that it en-
tirely closes the lower side of the aperture 45.
It is. provided with a pair of center plates 48
to reinforce the fabric diaphragm and to provide
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a mounting for a post 49 to which the latch re-
lease mechanism is attached.

The rarified air cavity 45 is interconnected.
with the venturi {5 by a suction port 51 so that
the flow of liquid through the discharge passage-
way of the nozzle will withdraw some of the air
from the air chamber 45 of the valve body. When
the device is in use, the air sucked from the
chamber 45 through the suction port 5! will be.
replaced by air entering the side port 52 of the -
nozzle spout 11. The air from the port 52 enters
through the orifice 53 in the block 54 secured
on the inner circumference of the spout, and

" passes thencethrough the vent tube §8, which ex-

tends upwardly through the spout 17 and com-
municates with the air chamber 45 through the
air inlet port 59.

It will be noted that the block 54 is positioned
entirely within the nozzle spout 1T and is there-
fore entirely protected against accidental dam-
age.

It has been mentioned previously that one of
the objects of the invention has been to provide a
novel and improved release mechanism for the
pivot pin on which the valve control handle is
mountad in order that the relatively small at-
mospheric force actuating the shut-off  dia-
phragm may be utilized to release the compara-
tively large force of the coiled compression spring
26 and force the valva 22 into closed position,
and in firm engagement with the valve seat 21.
To accomplish this result, the valve pivot pin 33
is mounted in a pair of slots 64 provided in each
of the side walls 41 of the linkage cavity 42 so
that when not maintaiaed by mechanism here-
inafter described the forward end of the valve
operating lever 32 may snap outwardly respon-
sive to the outward force of the valve stem, so
that the valve 22 will be in closed position not-
withstanding the fact that the rear end of the

- valve operating lever 32 is moved into engage-

ment with the flange 36 of the guard 35.

The lever mounting pin 33 is maintained in
position at the upper extremity of the slot 61 by
a toggle joint comprising a pair of links 62 ex-
tending between the pin 33 and the center pivot
pin 64 of the toggle. The center pivot pin 64
serves to join the pair of links 62 with a third
link 65 pivoted on the stationary toggle pivot 66.
A coil spring 67 is wound around the stationary
pivot 66 and has ifs opposite ends anchored to
the handle guard and the link 65, respectively,
in order to urge the link 65 in a counter-clock-
wise direction around the pin 66 so that, unless
forces of greater magnitude act on the toggle
joint, the spring 61 will draw the links 65, cen-
ter pin 64, links 62, and pivot pin 33 to the posi-
tion shown in Fig. 1 of the drawings. In this
connection, it will be pointed out that the links
62 are curved at a point intermediate the pivots
33 and 64 so that the three pivots 64, 66 and 33
may approach a dead center position, although
they will be prevented from assuming a true dead
center position by reason of the contact of the
side of the links 62 against the stationary pin 66,
for purposes to be hereinafter described. It will
also be noted that the link 65 is provided with a

‘dog 68 ai its upper end which will be engaged

by the latch surface 6% milled on the pressure
reduction lever 11 which is secured to the flange
47 by a leaf spring 12 and has its opposite end
pivoted on the diaphragm post 48 by means of
the pin 13.

The operatxon of this form of the device is as

follows:
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The norimal positions of all parts of the struc-
ture are as shown in Fig. 1 of the drawings and,
to operate the device, the operator will grasp the
nozzle by the handle portion Il and draw the
rear-end of the valve operating lever 32 inwardly
to bear against the lower portion 24 of the valve
stem and raise the valve 22 from the seat. The
liquid will then be gree to flow through the pas-

sageway 12 into the passageway I4 through the .

Venturi tube 15 and outwardly through the noz-

zle spout 171 and into the container. During this
time, the action of the Venturi tube (5 will with-
draw air from the air chamber 45, but inasmuch
as the air chamber 45 is vented through the air
inlet 52, and vent tube 58, the pressure within
the air chamber 45 will not be substantially re-
duced and the diaphragm 46 will not be caused
to operate. When the level of the liquid in the
container being filled rises to a point above the
end of the spout {7, the liquid will close the ori-
fice 52 or the restricted needle valve 571 and since
the flow of liquid through the restricted orifice
will be far less than the flow of air through the
same orifice, the vent 58 will be, to all intents and
purposes, closed by the rising level of the liquid.
When this occurs, the continued action of the
Venturi tube 5 will continue to withdraw air
through the suction port 51 and cause a sub-
stantial reduction of pressure in the air chamber
45 so that the atmospheric pressure of the sur-
rounding air (which is in communication with
the lower surface of the diaphragm 46 through
the linkage cavity 42) will force the diaphragm
" 46 upwardly against the comparatively light re-
sistance of the leaf spring 12.  The leaf spring
- 12 acts as a pivot for the anchored end of the
pressure reduction lever Tl as well as acting as
a spring, so that when the outer end of the lever
71 is drawn upwardly the latching notch 69 is
_ disengaged from the latching dog 68 on the tog-
gle joint. )
: It will be noted, in passing, that the latching
dog 69 is positioned at a point less than half of
the distance between the pivot spring 12 and the
diaphragm post pivot 13 so that the movement
of the diaphragm has a decided mechanical ad-
vantage over the latching surfaces and a very
small-effort on the diaphragm is sufficient to over-
come the friction incident to the engagement of
the latch 69 so that the release operation of the
mechanism. will be entirely positive, notwith-
standing the fact that the pressure differential
on the opposite sides of the diaphragm may be
rather small.

‘When the latch 69 disengages the dog 68 of the
toggle joint, the force of the coiled compression
spring 26 of the main valve 22 will straighten
the toggle to move the pivot 33 to the lower end
of the slot 61 and close the valve. This action
will be readily understood when it is recalled
that while the three pivots of the toggle joint
have approached their dead center position they
.are prevented from reaching a true dead center
by the contact of the link 62 with the anchor pin
68. As illustrated, the centers of the pins 8§
" and 33 define an angle 6f about 20° with respect
to the center of the pivot 64. Thus, when the
lever 32 is operated, the force of the compres-
sion spring 26 will urge the pivot pin 33 down-
.wardly in the slot 61 and will tend to bias the
-togele joint toward its released position. It will
be understood, of course, that since the toggle
links are near their dead center locations, the
., force tending to bias the anage to its released
position will be extremely small as compared to
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the total force of the spring 26, but it will nev-
ertheless be sufficient to overcome the tension
of the return spring. 81 and permit the mech-
anism to release. As this operation takes place,
it is obvious that the spring 26 will instantly close
the valve 22 and shut off the flow of liquid in time
to prevent the container being filled from over-
flowing. ’

‘When the flow of liquid through the Venturi
tube (5 is discontinued, the pressure on the op-
posite sides of the diaphragm 45 will equalize
and the spring pivot 12 will draw the: diaphragm
46 outwardly and downwardly o the position
illustrated in Fig b VO

- When the operator releases ‘the rear end of
the valve actuating lever 32, the return spring
61 will swing the toggle joint in counter-clock-

- wise direction with sufficient force to- overcome
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the force of the spring 12 so that the dog 68
may snap past the latch surface 69 and assume
its original position. ./

In the form of the device illustrated in Fig.
3, the structure of the pressure operated mech-
anism is identical with that heretofore described,
with the exception that the block 54 on the spout
is provided with an annular valve seat 55 and a
screw-threaded adjusting screw 56 is arranged with
a needle valve 51 adapted to be adjustably moved
toward the valve seat 55 to provide an adjust-
ment for the restriction of the vent passageway.
Thus, while the block 54 is positioned entirely
within the nozzle spout |7 and is therefore en-
tirely protected against accidental damage, the
screw 56 may be easily reached by inserting a
screw driver in the open lower end of the spout.
By this arrangement, the restriction of the air
inlet to the cavity 45 may be adjusted so that
the device will be readily responsive to specified’
changes in pressure.

The structure of the force-reduction linkage
is also identical with that heretofore described,
except that the toggle joint consists of a pair of
short links 15 urged .in counterclockwise direc-
tion by coiled spring 16 and pivoted to a single
center link 18 by a center pivot 79. The link
18 is shaped to contact the anchor pivot T4 after
the toggle joint has reached its dead center po-
sition, - so that unless some external force is
brought to bear on the toggle joint the force
exerted by the valve spring 26 and transmitted
to the valve pivot 33 will not cause any move-
ment on the part of the pivot pin 33 or any of
the toggle mechanism., In this form of the de-
vice the toggle is not latched, but the pivot 13
of the diaphragm post 49 is connected to the
long end 81 of the bell crank 82. The crank
82 is mounted on a stationary mounting pivot
83, and its short end is provided with a contact-.
ing element or toggle-actuator portion 84 ar-
ranged to bear against the link T8 at a point
adjacent the center pivot 79 of the toggle joint.

In the operation of the form of the device illus-
trated in Fig. 3, the operator will grasp the valve
body {1 of the nozzle in the same manner as here-
tofore described, and will operate the valve lever
32 to open the valve 22 and permit the flow of
liquid through the nozzle and outwardly through.
the spout. The only difference in function in
this connection is in the fact that the toggle joint
is not latched in operating position but has moved
into or past the dead center position so that it
is self-maintaining and will not release unless
urged by an external force. In this form of the
invention, however, the diaphragm 46 is arranged
with a toggle-actuator to apply force to the cen-
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ter pivot of the toggle joint to effect the release
operation. Thus, whenever the restricted orifice
at the nozzle tip is closed, the action of the air
passing through the air chamber 45 is identical
with the form heretofore described, but the op-
eration of the external release linkage is some-
what different. :

In this form of the invention, when the orifice
at the tip of the spout is closed by the rising
level of the liquid, the diaphragm will snap up-
wardly to exert an upward force on the long end
- of the bell crank 82, The actuator portion 84 or
short end of the bell crank will then move to the
right to engage the toggle joint and force it off
of its dead center position, whereupon the pres-
sure of the valve spring 26 will act to snap it
downwardly into fully released position.

When the toggle linkage is used without any
latch, it is considered preferable to arrange the
structures so that the toggle lies at exactly dead
center position or slightly beyond the dead cen-
ter, in order to prevent any possibility of acci-
dental release. Similarly, with the form of the
invention illustrated in Figs. 1 and 2, the pivots
of the toggle joint are arranged to reach their
limit of movement some distance short of the
dead center position, so that the force acting to
bias the toggle will be substantial, and the fric-
tion inherent in the toggle joint cannot under any
circumstances prevent release of the toggle when

[
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illustrated in Fig. 4, it should be kept in mind
that in any mechanical structure the factor of
cost is an extremely important consideration, and
that the development of any type of device which
aids in adapting the structure to high speed
methods of production comprises a valuable con-
tribution to the art. It follows, of course, that
a structure mechanically designed to permit wide
dimensional tolerances in the manufacture of the
individual parts and in assembly possesses
marked advantages over any type of device re-
quiring close tolerances or accurate assembly
methods. ‘

It should also be appreciated that great ad-
vantages may be gained by the use of a struc-
ture so designed as to operate successfully irre-
spective of the exact position of the toggle and
arranged so that variable factors of friction,
wear, corrosion, etc., do not materially affect the
functioning of the device, ’

In the structure shown in Fig. 4, the toggle
joint is identical with the toggle shown in Fig. 3,
except that the upper end of the link 18 is pro-
vided with a hook 86 arranged to engage a latch
88 on the bell crank 82. The arrangement is
such that the hook 86 and latch 88 will engage
and positively maintain the toggle against re--

- lease. When the diaphragm 46 is operated, how-

30

the latch is released. In either case, the mechan- .

ical connection with the pressure responsive dia-

.phragm is such that the diaphragm has a de-
cided mechanical advantage, with respect to the
latch or actuator that engages the toggle, so that
small pressure differences on the opposite sides
of the diaphragm will be sufficient for positive
operation of the mechanism.

It has been previously mentioned that the tog-
gle joint illustrated in Fig. 3 should preferably
be set at the exact dead center position or slightly
beyond, in order to prevent any possibility of
accidental release. This should not be taken to
mean that the device would be entirely inopera-
tive if it should be positioned just short of dead
center, since any mechanical device has a certain
amount of inherent friction and if the toggle is
sufficiently close to dead center the very small
force of bias will normally be too small to over-
come the friction of the linkage. It does mean,
however, that if the toggle is in any position short
of dead center it will be in what may be termed
a “critical” condition where its successful opera-
tion would depend on the maintenance of a
rather delicate balance of forces, so that the
biasing force would be present but would be in-
sufficient to overcome the inherent friction of the
device. Thus, unless the parts are delicately bal-
anced and accurately constructed and assem-
bled, the critical position of the links is to be
avoided. Similarly, the form of device shown
in Figs. 1 and 2 may be successfully used with
the toggle joint positioned at a greater or less
angle than illustrated. Here, again, however, a
“critical” position of the toggle joint is to be
avoided, since the biasing force should unfail-
ingly break the toggle whenever the latch is re-
leased. :

A second modifled form of the invention, illus-
trated in Fig. 4, includes force-reduction linkages
having a peculiar combination and arrangements
of structures whereby certain marked and un-
obvious advantages are gained over either of the
linkage arrangements heretofore described.

In considering the advantages of the structure
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ever, the latch 88 will be released and the toggle
actuator 84 will concurrently urge the toggle to-
ward released position.

This structure is particularly advantageous in
that it permits satisfactory operation of the de-
vice with the toggle in a critical position and,
since the toggle is very sensitive in such a posi-
tion, the force required for dependable actuation
of the release is extremely small. That is, when
the toggle is positioned short of dead center, it
will be subject to a small biasing force which,
while not sufficient to be depended upon to effect
release in and of itself, renders it very sensitive
to the releasing force applied thereto by the ac-
tuator 84.

The construction and arrangement is such that
the very slight bias of the toggle joint toward its
broken position will be insufficient to cause any
perceptible amount of friction between the latch-
ing surfaces which would tend to resist the re-
leasing action of the latch and at the same time
when the latch is released, if the bias is insuf-
ficient to cause actuation of the toggle, it will be
obvious that only a very small force by the actu-
ator will be sufficient to break the toggle and snap
it into released position.

The utility of this form of the device is particu-
larly useful when the toggle is set in critical po-
sition, since it permits the release of the toggle
with a smaller actuating force than would other-
wise be required. It is also advantageous in that
it will accommodate itself to wide tolerances in
manufacture and assembly and will function sat-
isfactorily. Even in the event that the toggle
joint is bent or improperly assembled to the point
that it is beyond dead center, or not closely ap-
proaching the dead center position, the operation
will be satisfactory, since in such cases the device

. will operate as described in connection with the

forms of the device shown in Figs. 1, 2 and 3.
‘The modified form of valve construction illus-
trated in Fig. 5 of the drawings is arranged so that
the sealing surfaces of the valve seat act as a part
of the Venturi tube of the device. With this ar-
rangement, the valve seat 91 is beveled at about
45° angle as is customary in devices of this kind,
but the present structure differs sharply from the
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conventional in that the lower portion of the

‘valve seat is counterbored and threaded to receive

a threaded ring 92. The ring 92 is spaced slightly
below the lower edge of the valve seat to provide
a thin circular air passage 93 entirely around the
lower edge of the valve seat, and an annular
notch or channel 94 provides for the free circu-
lation of air. A suction duct 85 interconnects the

annular channel 94 and circular air passage 9r3A

with the air chamber 45 heretofore described.

The valve.includes a sealing portion 96 bev-
eled to fit against the seat 91 and a lower portion
97 tapering downwardly from the lower surface of
the portion 96 at an angle of about 20°. )

In operation, the valve structure acts as a
Venturi tube to exert suction on the diaphragm
46, and the structure is advantageous in that it
operates successfully either under full flow, with
the valve 96 raised well above the seat 8i, or at
very small rates of flow, when the valve is only
raised a small fraction of its full movement. ]

~ When the valve portion 96 is raised from the
seat 81 the fluid passageway will be of uniform
thickness across the width of the valve seat, but
inasmuch as the seat is tapered at about a 45°
angle and of diminishing diameter toward its low-

ermost edge the velocity of the liquid will be great- -

est at that point. The air inlet to venturi is im-
mediately below the valve seat 9f and the fluid
flowing beyond .the lower edge of -the valve seat
" is confined between the cylindrical inner wall of
the ring 92 and the tapered surface of the lower
portion 97 of the valve. These surfaces act in the
same manner as the outwardly flared discharge
passage of a conventional Venturi tube. The
valve structure acts as a venturi and the lower
edge of the valve seat acts as the vena contracta.
Thus, even when the valve is opened to only a
small fraction of its maximum rate of flow, the
velocity of the liquid at the lower edge of the
. valve seat will be very high and will be effective

- to exert adequate suction to operate the di_a :

phragm 46. ‘ :

From the foregoing, it will be apparent that by
foliowing the teachings of the present invention
a pressure operated automatic: shut-off nozzle
may be provided wherein the structure will be
equally adapted to satisfactory operation under
conditions of partial or restricted liquid flow, as
well as full flow. e

It will also be apparent that by following the
' teachings of the present invention, a novel and
improved gasoline dispensing nozzle may be pro-
vided having automatic shut-off devices of im-

proved design and construction whereby the oper- 5

ation of the relatively heavy shut-off valve spring
may be eventually and positively controlled by a
simple, rugged mechanism adapted to be operated
by comparatively small forces, not apt to be sub-
ject to mechanical failures, and not including
any unnecessarily complex structures.

It will also be seen that the mechanical move-
ment here disclosed is well suited to the control
of relatively large forces responsive to controlling
forces of minute magnitude since the force acting
oh the pin 33 is primarily maintained by the tog-

. gle joint, but are controlled by the latch or the
toggle actuator. Thus, the relatively small forces
exerted by the diaphragm are entirely effective to
release the forces of far greater magnitude exert-
_ed by the valve spring 26, with the result that the
structure may be arranged to positively respond
to the small differences in pressure incident to
the submerging of the nozzle tip beneath the sur-
face of the liquid. .
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Further, by following the teachings of this in-
vention, it is possible to provide a novel mechani-
cal movement, whereby great forces may be ef-
fectively maintained without danger of accidental
release and yet may be positively and efficiently
released in response to forces of minute magni-
tude as compared to the magnitude of the origi-
nal force. R .

‘While I have shown and described the pre-
ferred embodiment of the present invention, I am
aware that it is subject to numerous modifications
and variations without departing from the in-

vention spirit and I therefore wish to be limited

only by the scope of the appended claims. -

Having thus described my invention, what is
claimed as new and desired to secure by Letters
Patentis: i DR .

1. A dispensing - nozzle having a normally -
closed valve, manually operated means to open
the valve and release it for closing, and auto-
matic means to release the valve when the tip of
the nozzle is submerged, said means comprising
a toggle for holding the manually operated

‘means in operative position, a diaphragm ex-

posed to suction from the material flowing
through the nozzle and to the atmosphere
through a vent in the tip of the nozzle, and a
latch. lever for the toggle pivoted at one end on
the nozzle and at the other end on the dia-’
phragm and having a latch projection between

the ends for engaging the toggle to lock it in
. holding position. -~

2. A dispensing nozzle having a normally
closed valve, manually operated means to, open
the valve and release it for closing, and auto-
matic means to release the valve when the tip of
the nozzle is submerged, said means comprising
s toggle for holding the manually operated
means in operative position, a diaphragm -ex-
posed to suction created by the material flowing
through the nozzle and to the air within a con-
tainer being filled by means of a vent near the

" tip of the nozzle, and a foggle latch connected

" to the diaphragm and having & projection, said
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toggle being composed of two hinged links hav-

ing their ends pivoted to the nozzle and to the

manually operated means respectively at points
more closely spaced than the length of one of the
links, the hinge of the toggle when in holding
position being outside of and substantially in line

" with the end pivots and the latch projection en-

gaging the hinge before it reaches dead center
position. : '

3. A dispensing nozzle according to claim 2 in
which the latch has an arm engaging the hinge
on the opposite side from the latch projection to
urge the toggle into unlocked position when the
latch is released by the diaphragm if the toggle
has passed beyond dead center position. .

4. A dispensing nozzle having a valve normally

‘biased to closed position, & handle to open the

" valve and release it for closing, and automatic
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means operable to release the valve in spite of
continued pressure on the handle when the_tip
of the nozzle is submerged during dispensing,
said means comprising a pivot for the handle
shiftable from a position in which the handle is
operative to open the valve and hold it open
and one in which the valve is released in spite of
manual pressure on the handle, & diaphragm, &
toggle for holding the pivot in the operative

‘handle position, and a diaphragm-operated

member having a projection for holding the
toggle in locking position short of dead center
and an actua.tor for urging the toggle from & po-
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sition at or beyond dead center to release the
pivot, said diaphragm being responsive to differ-
ential pressures within the nozzle.’

5. A dispensing nozzle having a normally closed
valve, manually operated means to open the
valve and release it for closing, and automatic
means operable while the manual means is in
opening position to release the valve when the
tip of the nozzle is submerged, said automatic
means comprising a toggle linkage to maintain
the manually operated means in operative posi-
tion, a diaphragm responsive to differential pres-
sure within the nozzle, and a two-armed. lever
constituting an actuator for the toggle pivoted on
the nozzle and on the diaphragm and engaging
the hinge of the toggle to urge it from a position
at or beyond dead center,

. 6. A nozzle as defined in claim 5 in which the
two-armed lever has a latch projection engaging
the hinge portion of the toggle to hold it locked
when in a position short of dead center.

7. An automatic dispensing nozzle having a
valve normally biased to closed position, a han-
dle to open the valve or release it for closing,
and means operable to release the valve inde-
pendently of the handle, when the liquid level in
the container being filled rises above the tip of
the nozzle, a slotted frame carried by said noz-
zle and supporting and protecting said means

and handle, said means comprising a pivot for
said handle shiftably mounted in the slots of said
frame, forming in one extreme position a .ful-
crum for manual operation of the handle but in
the other extreme position rendering the handle
inoperative, a diaphragm responsive to varia-
- tions of pressure in the nozzle, 2 toggle for hold-
ing the pivot in operative position, said toggle
having a link engaging the handle pivot and a
link connected to the frame, the frame connec-
tion lying between the hinge of the toggle and
the handle pivot when the toggle is locked, and a
latch operated by the diaphragm and having
means engaging behind the hinge when it is near
dead center position.

8. A nozzle as defined in claim 7, the latch
having means to engage the toggle hinge on the
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side opposite the latch to urge it to unlocked po--
sition if it has passed into or beyond dead center
position.

9. A dispensing nozzle having a normally
closed valve, manually operated means to open
the valve and release it for closing, and auto-
matic means operable while the manual means
is in opening position to release the valve when
the tip of the nozzle is submerged, said auto-’
matic means comprising a toggle linkage adapt-
ed to be folded to hold the manually operated
means in position for operating the valve, a dia-
phragm mounted in a chamber which is sub-
jected to suction from the material being dis-
pensed and vented at a point adjacent the tip
of the nozzle, and a latch lever for the toggle piv- .
otally mounted on the diaphragm and secured to
the ‘nozzle by a U-shaped spring which both
hinges and biases the lever, said latch engaging
the toggle at its hinge, the toggle being biased to
a folded holding position and straightened by
the closing of the valve when the latch is disen-
gaged by the movement of the diaphragm.

10. A Venturi valve structure comprising a
casing having a cylindrical bore adapted to re-
ceive fluid at one end, said bore having an out-
wardly tapered seat adjacent said end, a recip-

< rocating valve head having a tapered portion
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adapted to fit the tapered seat and a tapered
projection extending through the cylindrical
portion of the bore to form an expansion passage
for the fluid flowing through the valve, the cy-
lindrical bore bheing enlarged below the valve
seat to form an annular shoulder, and a bushing
in said bore terminating in line with and spaced
from said shoulder, said bushing having a recess
around its outer face at the end adjacent the
shoulder, whereby an annular groove is provided
having an annular mouth of less width than the
body of the groove, there being a channel lead-
ing from said groove through the casing, said
groove and channel being subjected to suction by
the fluid entering the expansion passage of the
valve.



' ~CERTIFICATE-OF CORRECTLON. .
Patent No. 2,354,209. o ‘ July 25, 194y,
' LOJELL F. HAMMAND. '

It 1s hereby certified’ that error appears in the‘,printed spedi_fi‘cation
of the above numbered patent requiring correctic}n as follows: Page 1, first
column; 1lines 21 and 22, strike out the words "because they"; line 23, afté::’
"£1uid" and before the period insert --or pecause thelr design and construc-
tion was such that the entire nozzle’ structure was bulky and- awkward to

handle--; line 3l;, after "mechanism." insert the following paragraphs -

~-In automatic. shut-off devices of the prior art ¥nown to
the .applic'ant , the dispensing nozzles have been char.acterized. '
by unusually bulky and complicated constructions of design and
proportion exﬁremeiydivergent from ‘the conventional types of
apparatus inwuse in the gsﬁéoline dispensing fleld. ,,'I‘his‘is re-
garded ss a dlstinct disadvantage for any commercial adaptation,
first, because it mskes the operationof the dispensing nozzle
1nébnye_nient and difficult for 6_1_§erators asccustomed to conven-
tidnsi_l’nozzle devices; second, because the complicated nozzle
- structures do not 'present aneat and streamlined compact appear-
_ance and are objectionable as a matter of external design and,
third, be’éauge 'nozzlés dann_ot be used for replacement in gas-
oline pumps or’ othe__;_': asgoclated equipment having nozzle racks,
nozzle hooks,-or locking devlces. arranged and dimensioned to

 accommodate nozzle structures of the conventional = types ~now

¥nown in the art. ' ‘ B o
To ov_‘em_',‘_ome‘ these' ‘objections, the preserﬁ: invention conﬁem-A

plates an mpr‘dveNd'type of shut-off mechanism, and anovel struc-
“tural arrangement for the entire nozzle shut-of f mechanism in-
cluding the pressure operated diaphragm, hreé‘sﬁre peduction

' 1inkages, and ‘latch mechenisms whereby the automatic mechanisms
are so positioned and correlated as to present anozzle of com-
pact arrangement and streamlined appearance, not differing ma-
terially from ‘the exterlor sppearance or external dimensions of
conventional dispensing nozzles now in use. )

~ “Another ob"je‘ct of ‘the invention 1s to provide & pressure
-actusted disphragm - or kequi}ilent pressure responsive ‘element
located between .the outlet passageway of the nozzle and the
pivotal mounting of the valve handle to provide a nozzle of
neat appearance and compact mechanical _arrengement.

Ancther object of the invention is to provide a gasoline
dispens ing nozzle including a handle portion and -discharge
spout, together with a shut-off valve arranged at an acute angle
to the axis of the spout with the automstic shut-off mechsnism
_positioned wholly within an acute angle between the spout and
the valve to provide an. automatic nozzle of compact mechanical
structure and neat appearance. ‘
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the body portion, a Spout extending forwardly and downwardly
from the body portion, and valve operating means located below
the body portion and within the acute angle formed by the valve
stem and the spout, sald means comprising a guard extendlng
downwardly and rearwardly from the front of the body portion
to s noint rearwérdly of the valve stem, a lever plvoted on
. the guard for operative engagement with the valve stem to open
the valve ‘and means to release the valve for closing when the
tip of the spout is submerged, sald last-mentloned mesns hev-
ing apressure-responsive diaphragm mounted on the bottom of
the body portion within the guard and having restricted com-
munication with sald dispensing passage.

12. A valve and nozzle assembly for a dispensing 1ine com-
prising abody portion having a dispensing passage therethrough, -
s normelly closed valve in sald passage having a movable valve
s’l'em projecting ‘downwerdly from the body portion, a spout ex-
tending forwardly and downwardly from the body portion, a pilvot-
ed handlé extending longltudinally of the body snd engaging the
valve stem to open the valve arid release 1t for closing, and
automatic means positioned in the angle between the spout and
the valve stem and 6perable to release the valve in spite of
continued manual pressure on the handle when the tip of the
spout 1is submerge& during dispensing, sald means having commun=
lcatlion with the dispensing passage within saild angle and being
responsive to changing pressures within saild body portion and
_spout. ~-3

in .the heading to the printed specification, line 5, for "10 Claims" read
——12 Claims=-=; and ‘that the said Letteré Patent should be read with this
correction therein that the same may confom to. the record of the case in
‘the Patent Office. '

Signed and sesled this 17th day of October, A. D. 19lk.

Lesglie Frazer

(Seal) i Acting Commissioner of Patents.




