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Abstract

The object of the invention is a dispensing valve for
filling liquids into a storage container, said dispensing
valve having an earth cable (14) and/or a safety cap (13),

which is connected by means of a cord (12) to the
dispensing valve, for the discharge opening. It is provided
accoxrding to the invention that said dispensing valve has

an automatic return for the earth cable and/oxr the cord of

the safety cap.
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Fuel Nozzle

The invention relates to a dispensing valve for filling
liguids into a storage container. The refueling of, 1n
particular, smaller aircraft is effected using so-called
flying field refueling valves, by means of which fuel 1is
discharged into fill openings which are frequently arranged
on the topside of the wings (overwing refueling). The
carrying out of such overwing refueling 1s expensive and
time-consuming and requires considerable skill as, on the
one hand, the dispensing valve together with a heavy fill
hose has to be moved into the necessary overwing position
and, on the other hand, a safety cap has to be removed from
the discharge pipe prior to the refueling operation and an
earth cable has to be connected to the aircraft in order to

produce a connection to trame.

The object underlying the invention is to create a
dispensing valve of the aforementioned type, which makes a
refueling operation simpler for the user and consequently

is suitable for use as a flying field refueling valve.

The object is achieved 1n that the earth cable has an

automatic return system. In this case, in particular, this
can be a take-up roller which is prestressed into the take-
up position. In this way, once the refueling Operation has

been completed, the earth cable can be taken-up

CA 2790759 2017-10-03
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automatically and does not impede the further handling of
the dispensing valve. According to the invention, the
safety cap can be connected to the dispensing valve by

means of a cord and an automatic return system can also be

provided for said cord,

Some of the terms used within the framework of the
invention are explained first of all. The dispensing valve
according to the invention is rxealized for filling liquids,
in particular fuels or other operating liguids, into a
storage container. The storage container can be, in
particular, a fuel tank, for example the fuel tank of an
aircraft or of another vehicle. A main valve meters the
ligquid output. An actuating lever (also called a control
lever) serves for actuating the main valve. The main valve
is preétressed into the closed position, in which it stops
the liquid discharge. The prestressing into the closed

position usually occurs by means of spring force.

Flying field refueling valves, as a rule, have to have an
earth cable, by means of which a connection to frame is
produced with the aircraft prior to the start of the
refueling operation. As a rule, a covering cap is also
provided to protect the discharge end when it is not in
use. The invention has recognized that a loose cable end
hanging down or a loose safety cap hanging down on the end
of a cord can make the handling of the dispensing valve
considerably more difficult. The user of the dispensing
valve not only has to handle the valve together with the
heavy supply hose and move them into position, he also has
to take care that the ends of the cable or of the cord that

are hanging down are not in the way or, for example, do not
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get caught on projections or othexr obstacles when the

dispensing valve is being transported.

The advantage of the automatic return system provided
according to the invention is that, for example in the case
of overwing refueling, no ends of a cable or cord, which
can interfere with the handling or can possibly lead to
damage of the wing surface ox the paint thereon, hang

loosely from the dispensing valve when the dispensing valve

18 inserted or removed.

In one advantageous embodiment of the invention, it is
provided that the valve actuation has a progressive
characteristic line, where, at the start of the valve
opening 1ift when the actuating lever is impinged upon with

an actuating force, a greater opening force is exerted onto

the main valve than when the actuating levexr is impinged

upon with the identical actuating force during the

continued course of the valve opening lift.

According to said development of the invention, it is
provided that the valve actuation has a progressive
characterigtic line. At the start of the valve opening lift
(and consequently at the start of the actuation path of the
actuating lever), the impinging of the actuation lever with

a defined actuating force brings about a greater opening

force onto the main valve than when the identical actuating
force is exerted during the continued course of the valve
opening 1lift (and consequently of the actuating path of the
actuation lever). This correlates to a modified path
reduction. Foxr a defined valve lift at the start of the
valve opening operation, a longer actuating path of the

actuating lever is necegsgary than for the identical valve
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lift in the continued course of or toward the end of the

valve lift operation.

Said embodiment of the invention combines the apparent
conflict of, in the case of a dispensing valve, on the one
hand avoiding high actuating forces for the actuating lever
and at the same time'making a small lever path possible.
The lifting force necessary for opening the main valve 1is
at its maximum at the moment of the start of the opening
operation, as at this moment there is still no volumetric
flow through the valve and the full pressure difference
between the inflow side and the discharge side of the wvalve
acts on the valve disk and, in addition to the spring
force, presses said valve disk into the closed position.
The stronger reduction of the lever path in the valve 1lift
path provided according to the invention reduces the
actuating force at the actuating lever necessary to
overcome said initial resistance. The pressure difference
over the valve is reduced after the start of the valve
opening on account of the liquid flow and the lift forces
necessary for opening the main valve further are reduced.
The invention utilizes this by now providing a smaller
reduction of lever path to valve 1lift path. The actuating
force at the actuating lever can remain approximately the
game, the now changed reduction ratio reduces the lever
path until the complete opening position of the main valve
is reached. Consequently, a comparativelf small lever path
ig necessary for the complete valve opening, nevertheless
at the start of the opening operation on account of the
ﬁhen stronger reduction, only a comparatively small
actuating force is necessary. This makes the handling of
the valve easier, in particular when it is used as a flying

field refueling valve in overwling mode.
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The actuating lever and the valve actuation of the main
valve (consequently in a preferred manner the valve rod)
are preferably connected kinematically by means of a
coupler mechanism with a transformation that is wvariable
during the course of the actuating path of the actuating
lever. Said transformation can be modified to the effect
that, at the start of the opening lift of the valve, a
stronger reduction of the lever path in the valve path is

effected than in the continued development of or towaxd the

end of the opening lift.

Different developmentg of said coupler mechanism are
conceivable. In the case of a first preferred embodiment of
the invention, the coupler mechanism has an entrainment
lever which is coupled to the actuating lever, the first
actuating end of which is operatively connected to the
valve rod of the main valve. In a preferred manner, the
entrainment lever has a second end which i1s coupled to the
first end of a reversing lever, the second end of which, in
its turn, is coupled to a stationary region of the
dispenging valve. In the course of the actuation of the
actuating lever, the angular pogition of the entrainment
lever is altered in a manner explained in more detail in
the exemplary embodiments and thus causes the actuating end
of the entrainment lever to be pivoted in the opening
direction of the valve rod. Said pivoting movement of the
entrainment lever through a rotation or pivoting about the
coupling axis at the actuating lever causes the actuating
end of the entrainment lever to be moved additionally in
the operating direction of the main valve and thus enlarges
the actuation path of the valve and consequently the

effectively utilized valve lift.
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It can be provided according to the invention that the
first actuating end of the entrainment lever has a
subgstantially straight-line motion. When actuated, the

actuating lever usually pivots about an axis and

consequently carries out a circle segment movement. The
entrainment lever can pivot in the opposite direction about
its coupling axis on the actuating lever. The radii of the
two contra-directional circular arcs can be realized in
such a manner that, as a result, the actuating end of the
entrainment lever has a substantially straight-line
movement in the direction of the opening 1lift of the wvalve.

This makes it possible to open the main valve in a

particularly efficient, low-friction and low-wearing manner
ags there are no friction forces, or at the outside few

friction forces, at the operative connection between the

actuating end of the entrainment lever and the valve rod.

In the case of another embodiment of the invention, the
coupler mechanism can have a drag lever. Said drag lever
preferably has a coupling point and an actuating end which,
in a preferred manner, is arranged at a spacing from the
coupling point. In a preferred manner, the drag lever is
raised by an actuating element of the actuating lever,
during the course of the actuating of the actuating lever
said actuating element being displaced along the drag lever
toward the direction of the coupling point thereof and
thus, due to the changed lever ratios, a certain path of
the actuating lever during the continued development of the
opening operation brings about a correspondingly greatex

path of the actuating end of the drag 1éver.

In the case of an advantageous embodiment of the invention,

the valve body has two inlets which are arranged
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diametrically opposite each other and to which two inlet

regions of the dispensing valve housing are connected. The

ligquid inlet then does not take place from the end face of

the valve body or valve housing located opposite the
discharge opening or the dischérge pipe, but ratherx the
liguid is supplied from the side, in a preferred manner the
direction of supply lies approximately at right angles with
regpect to the direction of lift of the valve rod. The
actuating mechanism including the actuating lever can be
arranged in the region of the end face of the valve body

located opposite the discharge opening. Said structural

- developwent provides a series of advantages. On the one

hand, the described “bending away” of the direction of
supply in relation to the discharging direction facilitates

the handling of the dispensing valve, for example in a

typical overwing refueling situation. On the other hand,
the relatively free arrangement of the actuating mechanism
at the free end face of the valve body makes handling and
actuating posgsible from various directions without any
impairment caused by the supply hose. The handling and for
example the overwing refueling is improved even further by
inlet regions which are connected to the inlets of the
valve body so as to be pivotable. In this case, this 1is a
liguid connection which is realized as a pivot joint. Said
ability to pivot once again facilitates handling as the
angle between the usually extremely heavy and frequently
not very flexible supply hose and the discharge pipe can be
set in a better manner and thus refueling is made easier.
The ability to pivot can be limited by stop members and can
include purely a small angular region of, for example,

between 10 and 15°. As an alternative to this, a complete

change, for example about 180° can be made possible if this
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1s not impeded by Lthe actuating mechanism at the end face

of the valve body.

In a preferred manner, the inlet regions of the dispensing
valve houging can extend in the manner of a fork from the
hose conﬁection of the dispensing valve toward the
described inlets of the valve body. The flow of liquid
through the sgupply hose is divided in this mannex into two
part flows and i1s supplied to the valve body by means of
the two diametrically opposite inlets. This facilitates
higher volume flows through the dispensing valve. Such a
development with large cross sectional flows also reduces

the occurring of pressure losses.

It can be provided according to the invention that a
connecting web, which is preferably realized ag a liquid
passage, is provided between the fork-shaped inlet regions.
Said connecting web increasegs the gtability and strength of
the structure and, accoxrding to the invention, can also
have an ingpection glass which makes a visual check on the
refueling operation possible. The inspection glagss is then
arranged in a protected manner in the inside region of the
fork between the two inlet regions. As an alternative to
thig, the inspection glass can be arranged in the valve

body, in a preferred manner in the region which 1is

protected by the fork-shaped inlet regions.

In a preferred manner, the dispensing valve has a nominal
width of at least 25, in a more preferable manner a nominal
width range of between 40 and 50, The named values can be
combined in an arbitrary manner to form regions according
to the invention. In a preferred manner, it i1s provided for

a delivery performance of at least 150 l/min, in a more
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preferable manner at least 200, 300 or 400 l/min. A

preferred maximum value of the delivery performance ig 800

1/min. The named values can be combined to form regions

according to the invention.

It can also be provided that the dispensing valve according

to the invention has a quick change pipe (discharge pipe).

Exemplary embodiments of the invention are described below

by way of the drawings, in which:

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

shows a view of a dispensing valve according to the

invention;

shows a view of the automatic return system for the

earth cable and the cord of the safety cap;

shows a sectioned drawing of a dispensing valve

according to the invention;

shows the dispensing valve in the closed state in a

detail from Figure 1;

shows the dispensing valve in the open state in a

detail from Figure 3;

shows a detail from another embodiment with a drag

lever in the closed state;

shows the embodiment of Figure 6 in the open state.

The dispensing valve according to the invention shown in

Figure 1 basically has a hose connection 1, inlet regions 2
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which are splayed apart in the manner of a fork, a valve
body 3, an actuating mechanism with a handle 4 and an
actuating lever 5 as well as a discharge pipe 6. The
discharge pipe 6, as can be seen in Figure 3, is realized
5 as a quick change pipe. The valve body 3 has two liquid
passages which are diametrically opﬁosite each other and
are realized as pivot joints, at which liguid flows out of
the inlet regions 2 into the valve body 3. The inlet
regions 2 are realized so as to be pivotable about said

10 rotary joints 7 in relation to the valve body 3.

The handle 4 and the actuating lever 5 are arranged‘on the
end side of the valve body 3 opposite the discharge end. It
can be seen that, through the development shown, said

-

15 actuating elements are able to be gripped freely from all

sides as they are arranged above the hose connection 1.

A connecting web 8 (realized as a liquid-permeable

connecting pipe) is arranged between the inlet regions 2 in
20 the vicinity of the valve body 3 in order to increase the
stability of the dispensing valve. An inspection glass,

indicated by the reference 9, is arranged in a protected

manner in the region of the valve body 3 enclosed by the

inlet regions 2, it being possible to monitor the refueling

25 operation through said inspection glags.

Figure 2 shows details of the automatic return system
according to the invention. Tweo take-up reels 10, 11, which
are prestressed into the take-up position by means of

30 springs (not shown), are arranged at the end-face side of
the valve body 3 i1n the region of the base of the handle 4.
A cord 12 with a safety cap 13 for the outlet pipe 6

fastened thereto can be removed from the reels 10, 1l1. In
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the idle state of the dispensing valve, the safety cap 13
can protect the discharge end of the discharge pipe 6. If
the safety cap 13 is removed in preparation for the
refueling operation, the cord 12 is taken-up on the reel 10
and the safety cap 13 is pulled toward the dispensing
valve. It does not hang down and does not interfere with
the handling during the refueling operation. An earth cable
14, to which an earth terminal is connected, is taken-up on
the reel 11. The earth cable 14 ig taken-up again in the
idle state and the earth terminal does not hang down
loosely. Prior to the start of the refueling operation, a
necessary length of the earth cable 14 is pulled out and a

connection to frame between the dispensing valve and for

example the aircraft is produced.

Inside the valve body 3, the main valve of the dispensing
valve according to the invention has a valve disk which, in
the closed state, abuts sealingly against a valve seat 16
by way of a valve seal 15. In said closed pogition, the
valve 1s held by means of a valve spring 17. The valve can
be moved intc an open pogition in oppogition to the force
of the spring 17 by wmeans of a valve rod 18. In the end
pointing away from the valve seat 16, the valve rod 18 has
a bore 19 which extends transversely with respect to its
axis, through which bore the actuating end 20 of an
entrainment lever 22, which is connected to the actuating
lever 5 so as to be pivotable at 21, engages. The

entrainment lever 22 is connected to a reversing lever 24

at 23 so as to be pivotable, the second end of said
reversing lever, in its turn, being coupled at 25 to a

fixed part of the valve body or of the handle so as to be

pivotable.
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The coupler mechanism with variable reduction, which has
been depicted beforehand and which brings about the
progressive characteristic line according to the invention,
is created by the interaction between the actuating lever 5
(with its pivot axis 26), reversing lever 24, entrainment

lever 22 and valve rod 18,

Figure 4 shows the dispensing valve in the closed state.
The valve seal 15 abutg against the valve geat 16 in a
liquid-tight manner. If the actuating lever 5 is moved
upward out of the idle position shown in Figure 4, the
pivot axig 21 of the entrainment lever 22 describeg a
circular arce, the radius of which corresponds to the
spacing between the axis 26 of the actuating lever 5 and
the named pivot axis 21. At the same time, through the
movement of the actuating lever 5, the spacing between the
axis 21 of the entrainment lever 22 and the axig 25 of the
reversing lever 24 1is reduced such that they experience a
rotary movement about the axis 23 in relation to each
other. In this case, the entrainment lever 22 experiences a
rotary movement about the axis 21 in relation to the
actuating lever 5. The combination ¢f the pivoting
movements of the entrainment lever 22 about the axis 26 of
the actuating lever 5, on the one hand, and the contra-
directional pivoting movement about the axis 21, on the
other hand, causes the actuating end 20 of the entrainment
lever 22 to experience a substantially straight-line
movenment upward'and, as a result of the operative
connection in the bore 19, to lift up the valve rod 18 in
opposition to the force of the spring 17 and to open the
valve, It can be seen in Figures 4 and 5 that the
kinematics of the coupler mechanism are guch that, with the

actuating lever 5 being progressively moved by means of the
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deplicted contra-directional pivoting movements of the
entrainment lever 22, the reduction of the coupler
mechanism is steadily reduced such that, at the start of
the movement of the actuating lever 5, a specific pivot
angle about the axis 26 brings about a smaller opening lift
of the valve than the identical pivot angle about the axis
26 during the continued course of the opening. The force

reduction 1i1s correspondingly contra-directional.

Figures 6 and 7 show a second embodiment of the invention,
where the coupler mechanism has a drag lever. In this case,
the actuating lever 5 is connected operatively by means of
a projection 27 to a drag lever 28 which 1g coupled so as
to be pivotable at 29. By way of itg end remote from the
pivot axis 29, the drag lever 28 is in operative connection
with a bore in the valve rod 18 and can lift said valve

rod.

As can be seen by comparing Figures 6 and 7, when the
actuating lever 5 is moved, the projection 27 thereof lifts
up the drag lever 28 and thus opens the valve. During the
course of said movement, the projection 27 slides along the
underside of the drag lever 28 and, as a result of the
relative arrangement of the pivot axig 26 of the actuating
lever 5, on the one hand, and of the pivot axis 29 of the
drag lever 28, on the other hand, the spacing between the
pivot axis 29 and the point of action of the projection 27
on the drag lever 28 is reduced. Through said reduction in
the spacing, the lever length is changed in such a manner
that, at the.start of the actuating operation, a defined
change in the angle of the drag lever 5 brings about a
smaller opening lift of the valve than a pivoting movement

of the actuating lever 5 about the identical angle in the
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continued course of the opening movement. Consequently, a
coupler mechanism with changeable reduction is obtained

once again.

It can also be seen 1n Figure 3 that the actuating lever 5
has a holding-open aid 30 which makes it possible for the
actuating lever 5 to be held open using reduced manual
force in three opening positions which are defined by
notches 31 on the handle 4, as is described in EP 2 186 773
Al., The object of said application is alsoc made the object

of the present disclosure by means of reference thereto.
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Claims

Dispensing valve for filling liguids into a storage
container, said dispensing valve having an earth cable
(14) and/or a safety cap {(13), which is connected by
means of a cord (12) to the refueling valve, for the
discharge opening, characterized in that said
dispensing valve has an automatic return system for

the earth cable and/or the cord of the safety cap.

Dispensing valve according to Claim 1, having a main
valve and having an actuating lever (5) which is
realized for opening the main valve in opposition to a
force prestressing the main valve into the c¢losged
position, characterized in that the valve actuation
has a progressive characteristic line where, at the
start of the valve opening lift when the actuating
lever is impinged upon with an actuating force, a
greater opening force is exerted onto the main valve
than when the actuating lever is impinged upon with
the identical actuating force during the continued

course of the valve opening lift.

Dispensing valve according to Claim 1 or 2,
characterized in that the actuating lever (5} and the
valve actuation of the main valve are connected
kinematically by means of a coupler mechanism with a
trangformation that 1s variable during the course of

the actuating path of the actuating lever (5).

Dispensing valve according to Claim 3, characterized
in that the coupler mechanism has an entrainment lever

(22) which is coupled to the actuating lever (5), the
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first actuating end (20) of which is operatively

connected to the valve rod (18) of the main wvalve.

Digpensing valve according to Claim 4, characterized
in that the entrainment lever (22) has a second end
which is coupled to the first end of a reversing lever
(24), the second end of which, in its turn, 1is coupled

to a stationary region of the dispensing valve.

Dispensing valve according to Claim 5, characterized
in that the first actuating end (20) of the

entrainment lever (22) has a substantially straight-

line motion.

Dispensing valve according to Claim 3, characterxized

in that the coupler'mechanism has a drag lever (28).

Dispensing valve according to one of Claims 1 to 7,
characterized in that the valve body (3) has two
inlets (2) which are arranged diametrically opposite
and to which two inlet regions (7) of the digpensing

valve hougsing are connected.

Dispensing valve according to Claim 8, characterized
in that the inlet regions (7) of the dispensing valve
housing are connected to the inlets (2) of the valve

body (3) so as to be pivotable,

Dispensing valve according to Claim 8 or 9,
characterized in that the inlet regions (2) of the
dispensing valve housing extend in the manner of a

fork from the hose connection (1) of the dispensing
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valve toward the inlets (7) of the valve body (3).

Dispensing valve according to Claim 10, characterized
in that a connecting web (8), which is preferably
reallzed as a liquid passage, is provided between the

fork-shaped inlet regions.

|

Dispensing valve according to Claim 11, characterized
in that an inspection glass (9) is provided in the

valve body (3) or in the connecting web (8).

Dispensing valve according to one of Claims 1 to 12,
characterized in that said dispensing valve has a

nominal width of at least 25, preferably 40 to 50.

Dispensing valve according to one of Claims 1 to 13,
characterized in that said dispensing valve has a
delivery performance of at least 150 1/min, preferably
at least 200, 300 or 400 l/min, 1n a more preferable

manner a maximum of 800 1/wmin.

Dispensing valve according to one of Claims 1 to 14,
characterized in that said dispensing valve has a

quick change pipe (6).
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