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This invention relates to nozzles and in par-
ticular to liquid dispensing nozzles, such as for
the dispensing of fuels.

One object of this invention is to provide a
liquid dispensing nozzle having the valve mecha-
hism wholly infernal, without the necessity for
external protruding valve stems, and therefore
eliminating external packing and consequent
friction and binding.

Another object is to provide a liquid dispens-
ing nozzle having a positive actuation of the valve
stem substantially without lost motion, thereby
giving a positive control over the “tapering off”
of the flow as the container into which the lig-
uid is being dispensed becomes full.

Another object is to provide a liquid dispens-
ing nozzle wherein the inlet and outlet conduits
are substantially in line with the valve aperture,
thereby giving a substantially straight line flow
to the liquid and reducing eddy currents and
other interferences with free flow.

Another cbject is to provide a liquid Qispens-
ing nozzle wherein the valve stem is actuated
by a cam mechanism directly and positively con-
nected to the control handle, so that lost motion
is substantially absent.

Another object is to provide a liquid dispens-
ing nozzle wherein the valve stem is guided posi-
tively on opposite sides of the valve seat and
wherein the valve stem is free from the necessity
of engaging packings, so that when the control
handle is released by the operator, the valve stem
follows it immediately without sticking or bind-
ing due to packing friction, and consequently
without the pressure “kick” common in nozzles
requiring packings around the valve stems.

Another object is to provide a lquid dispens-
ing nozzle composed of easily manufactured parts
and adapted to be assembled and disassembled
with speed and facility.

In the drawing:

Figure 1 is a central longitudinal section
through a preferred embodiment of the liquid
dispensing nozzle of this invention.

Figure 2 is an irregular but substantially longi-
tudinal section taken zlong the irregular line
2—2 in Figure 1.

Figure 3 is & cross section taken along the ir-
regular line 3—3 in Figure 1.

Figure 4 is the right-hand side elevation of
the portion of the nozzle shown in Figure 3.

Hitherto, liquid dispensing nozzles, particularly
for gasoline, have been provided with valve stems
protruding frem the casing through packings,
these valve stems being actuated by control han-
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dles through lost motion or double pivoting con-
nections. The necessity for these external pack-
ings around the valve stem, however, has caused
the valve stem to hind and to delay its return
to its seat when the control handle was released.

As a consequence, due to this delay, followed
by a sudden closing of the valve, a pressure
“kick” arose as the result of the pressure in the
line being suddenly cut off. Furthermore, in such
prior art nozzles, it has been very difficult for
the operator to “taper off” the flow gradually as
the tank which he is filling becomes full. More-
over, in order to overcome the friction in the
external packing around the valve stem of g
prior art nozzle, it has been necessary to provide
a Very heavy spring to overcome this friction.
The sudden release of this spring has been a
large factor in causing this pressure “kick.”

In the nozzle of the present invention, the valve
stem lies entirely within the nozzle and is en-
gaged by the valve lifting mechanism within the
nozzle. As a consequence, the valve stem does
not stick because there are no packings through
which the valve stem reciprocates. A light spring
is all that is necessary for returning the valve to
its closed position. The valve stem ig lifted by
a rotary cam mechanism within the nozzle, hence
a direct actuation without lost motion is accom-
plished. The only packing necessary is a pack-
ing around the rotatable shaft but the rotary
friction is of little consequence and has no effect
upon the return of the valve stem as compared
with the heavy friction drag of a packing around
a reciprocabing valve stem. Consequently, the
operater can accurately coutrol the tapering off
of the liquid flow by gradually releasing the han-
dle because the valve stem immediately and ac-
curately follows the motion of the cam, due to
the substantial absence of friction in the valve
stem, which is guided or piloted above and below
the valve seat. The intake and cutlet portions
of the nozzle are substantially in a straight line
with the valve seat aperture, hence g substan-
tially straight line flow of the liquid is accom-
plished, thus reducing eddy currents and other
influences interfering with the free flow of the
liquid.

Referring to the drawing, in detail, Figure 1
shows a preferred embodiment of the liquid dis-
Pensing nozzle of the invention as consisting of
a nozzle casing I8 having an inlet chamber If,
an outlet chamber (2, and a valve chamber i3
disposed therebetween. Threaded as at 4 into
the outlet chamber 12 is a nozzle extension 5
customarily inserted into the gasoline tank of the
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automobile or other container for the liquid being
dispensed.

The valve chamber 3 has ifs axis some-
what at an angle to the axes of the inlet
and outlet chambers !l and 12 and is provided
at its lower end with an aperture #8 into which
is inserted a valve seat member {7, preferably
of bronze or other suitable material. The valve
seat member 7 is provided with a substantiaily
conical valve seat {8 and a downwardly extend-
ing bracket portion 19 having a bore 28 at the
lower end thereof. The upper end of the valve
chamber 3 is closed by a hollow cap 2{ or “bull
nut” threaded therein as at 22 and containing
an internally extending boss 23 having a bore 24
therein aligned with the bore 28,

Reciprocably mounted within the bores 28 and
24 is a valve stem 25 provided with an enlarge-
ment 26 and a washer 27 upon which is support-
ed a valve head 28, backed by a washer 29 and
a nut 30 threaded upon the threaded portion 3{
of the valve stem 25. The valve head 28 is pro-
vided with a conical annular surface 32 mating
with the conical valve seat {8 and is urged into
engagement therewith by the coil spring 33 ex-
tending between the valve head washer 29 and
the hollow cap 21.

The lower or inner end of the valve stem 23
is rounded as at 34 and is engaged by a cam por-
tion 33 upon a cam shaft 38. The latter has a
hollow tubular portion 37 at one end (Figure 3)
rotatable in a bore 38 within a hollow cap 39
threaded as at 40 into the walls of the outlet
chamber (2. A coil spring 41 extending between
the end of the cam shaft 36 and the inner end
wall of the cap 3% urges the cam shaft 35 to
the right (Figure 3) against a packing 42, the
opposite side of which engages the inner wall of
the ocutlet chamber {2, and is seated by annular
cutting ridges maintained at a constant pressure
by the spring 41.

The cam shaft 38 terminates in a stem 43,
which passes outward through a bore &4 in the
outlet chamber (2 immediately adiacent the
packing 42. Secured to the outer end of the stem
43, as by the pin 45, is 2 control handle 4§ in the
form of & bent arm. To protect this connec-
tion, the casing {0 is provided with a shield por-
tion 41 extending thereover and provided with
an arcuate aperture 48 (Figure 4) for the play
of the control handle 46 as it is moved to and fro
by the operator.

The nozzle casing {9 is provided with an exten-
sion 49 having a bors 53. Secured to this exten-
sion, as by the rivet 51 passing through the bore
50, is the lower end 52 of a handle guard 83, the
upper end 54 of which is similarly secured to the
upper casing extension 56. This construction en-
ables the easy replacement of a guard 83, such
guards being frequently broken when the nozzle
is dropped.

In the operation of the nozzle to discharge
liquid, the operator pulls the handle 48 upward,
rotating the cam shaft 3§ and swinging the cam

portion 25 and the valve stem 25 upward. This g;

positively forces the valve head 28 coff the valve
seat 18 and permits liquid to flow directly from
the inlet chamber 1 into the cutlet chamber (2
and thence through the nozzle extension {8 into
the tank.

As the tank becomes full, the operator gradu-
ally releases the handle 48, swinging the cam por-
tion 35 downward and permitting the spring 33 to
urge the valve head 28 toward its seat (8. The
guide bores 20 and 24 serve to guide the valve
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stem and to reduce the danger of binding. The
absence of packings around the valve stem sub-
stantially frees it from friction, so that the valve
stem follows the release of the handle 46 without
lag or delay. This immediate follow-up of the
valve stem with the control handle 46 eliminates
the pressure “kick” in prior valves where it was
necessary to provide a packing around the valve
stem.

Before the operator completely. releases the
control handle 46, the valve head 28 moves com-
pletely into engagement with the valve seat 18
and entirely cuts off communication between the
inlet chamber |1 and the outlet chamber 2. The
liquid, such as gasoline, immediately stops flow-
ing and dispensing ceases. Since the inlet cham-
ber (i, outlet chamber 12, and nozzle extension
{5 are subsantially in line with the aperture or
port formed by the valve seat 18, the liquid flows
through the nozzle in substantially a straight line,
thereby greatly reducing eddy currents and other
interference with the flow of the liguid. The
handle 456 accurately controls the motion of the
valve stem 25 throughout the opening and clos-
ing operations because there is no lost motion
between these members. A light spring 33 is suf-
ficient to close the valve because of the absence
of packings around the valve stem and because
the valve stem is wholly internal rather than ex-
tending through the wall of the casing, as in
prior art nozzles.

While a specific embodiment of the invention
has been described and illustrated, it will be un-
derstood that various modifications may be made
within the scope of the appended claims with-
out departing from the spirit of the invention.

What I claim is:

1. In a liquid dispensing nozzie, a nozzle cas-
ing structure having a valve chamber with a
valve port therein, a valve stem reciorocable
within said valve chamber, a valve mcuated on
said valve stem and engageable with said valve
port, a cam shaft structure having a cam there-
on engageable with said valve stem, a packing

isposed between said cam shaft structure and
said casing structure, and yielding means for
urging said cam shaft structure against said
packing at a substantially constant pressure, st
least one cf said structures having a ridge there-
on projecting into said packing wherehy to pre-
vent leakage past said packing.

2. In a valved liguid-dispensing nozzle, s noz-
zle casing having an aligned inlet chamber and
an outlet chamber, defining a liquid flow cham-
ber, a valve chamber having a valve port diag-
onally dispcsed relative to the inlet and outlet
chambers, a removable valve seat located in said
valve port, a valve stem reciprocably mounted in
the valve chamber, a valve carried by the valve
stem for closing said valve port, a valve stem
guide mounted in one end of the valve cham-
ber, a valve stem guide dependent from said valve
seat for the opposite end of said valve stem, a
cam for operating the valve stem mounted in one
end of said valve chamber, said dependent valve
stem guide and cam being offset with resnect to
the liquid flow chamber and out of the path of
liquid flow therein.

3. In a liquid dispensing nozzle, a casing hav-
ing an inlet chamber defining a liquid flow chan-
nel, an outlet chamber and a valve chamber
therebetween with a valve port therein, a valve
stem reciprocable within said valve chamber and
having its opposite ends terminating within said
nozzle casing, g valve mounted on said valve stem
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between its ends and engageable with said valve
port, valve stem guides dispesed on opposite sides
of said valve port and out of said liquid flow
channel for guiding said valve stem in its recip-
rocation, cam means within said casing also re-
moved from said liquid flow channel for recipro-
cating said valve stem and an external cam op-
erating lever for the cam means.

4. In a liquid dispensing noczzle, a casing hav-
ing an inlet chamber defining a liquid fiow chan-
nel, an outlet chamber and a valve chamber
therebetween with g valve port wall having a
valve port therein, said valve chamber having
a pair of recesses extending laterally outward rel-
atively to said inlet chamber on ovnposite sides
thereof, a valve stem reciprocable within said
valve chamber and having its opposite ends ter-
minating within said casing, a valve mounted on
said valve stem between its ends and engageable
with said valve port, a pair of valve stem guides
disposed on opposite sides of said valve port, g
pair of valve stem guides disposed on opposite
sides of said valve port for guiding said valve
stem in its reciprocation, one of said valve stem
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guides being disposed in one of said recesses for
receiving one of the valve stem ends, and the
other valve stem guide being disposed in the
other recess for receiving the opposite end of the
valve stem whereby said valve stem guides are
out of said liquid flow channel, one of said guides
depending from said valve port wall and means
for reciprocating said valve stem.

5. In a liquid-dispensing nozzle, a nozzle cas-
ing having an inlet chamber and an cutlet cham-
ber defining a liguid flow chamber, a valve cham-
ber having g valve port between the inlet and
outlet chambers, a removable valve seat located
in the valve port, a valve stem guide depending
from the valve seat, a spring-loaded valve for
said valve seat, a valve stem carried by the valve
and supported at one end by the guide, a cam op-
erator beneath said valve stem guide and within
said casing for operating said valve stem, said
valve stem guide and cam operator being offset
from the liquid flow chamber and out of the
path of liquid flow therein.

HARRY M. GROOMES.




