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(54) Fuel dispenser with hose retraction mechanism

(57)  Afuel dispenser 1 has a housing 4 and a hose
retraction mechanism for retracting a fuel delivery hose
5 into the housing. The hose retraction mechanism com-
prises two rollers 14, 15 arranged sequentially adjacent
to an aperture 12 through the housing, such that the roll-
ers 14, 15 together guide the hose 5 and subsequently
aretraction cord 10 for the hose through the housing, the
two rollers providing for smooth operation of the retrac-
tion mechanism.
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Description

[0001] The present invention relates to a hose retrac-
tion mechanism of a fuel dispenser.

[0002] The simplest type of hose arrangement for a
fuel dispenser comprises a hose external to the fuel dis-
penser, which hose is hung from an outlet line high up
on the fuel dispenser, whereby the hose is then simply
supported by being attached at one end to the outlet line
and at its other end to a nozzle which, in a rest position,
is supported by a cradle in the dispenser.

[0003] To avoid the "clutter" of hoses resulting from
the above described arrangement and to avoid the pos-
sibility of entanglement of hoses and/or to increase the
length of hose available at a dispenser, dispensers also
exist whereby a length of hose is contained within the
housing of a fuel dispenser, as illustrated in the prior art
examples of Figures 1 and 2 attached hereto.

[0004] Inthe example illustrated in Figure 1, a hose is
supported by an upper portion of the housing within the
dispenser and by the nozzle supported in the cradle, as
shown. The hose passes through a slot in the housing
which slot extends from slightly below the nozzle cradle,
to just above the ground, such that in use the hose can
swing out of housing as the nozzle is pulled away from
the dispenser by a user. With this arrangement however,
there is only a limited length of hose that can be accom-
modated within the housing, otherwise an excessive
amount of hose will protrude from the housing when the
nozzle is resting on its cradle, which is both unsightly and
could also present a potential hazard.

[0005] Toincrease thelength of hose available, retrac-
tor mechanisms are also known, one of which is illustrat-
ed in Figure 2. The retractor mechanism of Figure 2 com-
prises a fixed upper roller which the hose is looped over
and a lower, weighted, roller under which the hose pass-
es. Gravity acting on the lower roller causes the hose to
be retracted into the housing as the lower roller sinks to
the bottom of the housing. Although this arrangement
permits a greater length of hose to be available than in
the Figure 1 arrangement, the cost of producing a hose
retractor arrangement as shown is relatively expensive,
for it requires additional panels to be included within the
dispenser as the lower roller has to be sandwiched be-
tween two closely spaced panels. The hose then travers-
es one of the panels as it passes over the upper roller
such that the hose extending between the upper roller
and nozzle is contained within a second compartment
adjacent to the first compartment in which the lower roller
is housed.

[0006] A further problem with the arrangement in Fig-
ure 2isthatthe weighted roller has to be sufficiently heavy
to ensure the hose will be reliably retracted throughout
the lifetime of the dispenser, regardless of the stiffness
of the hose which is both dependent on temperature and
material, and thus a significant pull force is required. This
is acceptable where a car is being fuelled from a side
adjacent the dispenser, for there will normally be a suf-
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ficient length of free hose to fuel the car without move-
ment of the weighted pulley, or the hose may be pulled
in a straight line to the filler cap of the vehicle. However,
where it is desired to fuel a vehicle with a filler cap on the
side of the vehicle, remote from the dispenser, a signifi-
cant pull force is then required to fully deploy the hose
and it is difficult to maintain this force, especially where
the hose has to be pulled around the vehicle and contact
with the vehicle is to be avoided.

[0007] According to the present invention there is pro-
vided a fuel dispenser having a housing, a nozzle for
dispensing fuel, a fuel delivery hose connecting the noz-
zle to a main body of the dispenser and a hose retraction
mechanism for retracting the hose into the housing of the
dispenser through an aperture in the housing, the hose
retractor mechanism including a cord, means for attach-
ing the cord to a connection point on the hose remote
from the ends of the hose, biasing means for retracting
the cord so as to urge the connection point on the hose
to a high point in an upper portion of the housing and two
rollers located adjacent the aperture, the hose running
below the two rollers and passing through the aperture
out of the housing, wherein the two rollers arranged se-
quentially such that the two rollers act together to first
guide a section of hose and then a section of cord as the
hose is drawn from the housing out through the aperture,
a first one of the rollers being arranged to receive the
hose when it is retracted into the housing and a second
one of the rollers located further from the aperture than
the first roller and higher than the first roller to guide the
hose towards the highpoint.

[0008] Anarrangementin accordance with the present
invention permits a relatively long length of hose to be
contained within the housing of a dispenser with the hose
normally being accommodate within a single compart-
ment. This arrangement permits the hose to be pulled
out of the dispenser with negligible resistive force, thus
the only force that needs to be overcome to withdraw the
hose is the force exerted by the biasing means for re-
tracting the cord. This can be set at a fairly low value,
requiring to only slightly greater than that sufficient to
reliably lift the weight of the hose to the top of the cabinet.
Thus, with the present invention, a significant reduction
in the required pull force is achieved mechanism is par-
ticularly smooth compared to the prior art arrangement
illustrated in Figure 2. Cabinet design is also simplified
compared to the prior art arrangement illustrated in Fig-
ure 2.

[0009] The two rollers adjacent the aperture can
smoothly guide the hose and cord, when the hose is
pulled from the fuel dispenser housing and permits the
retraction mechanism to have a relatively smooth action
despite the angles through which the hose must neces-
sarily be bent to permit the hose to be retracted to the
top of the housing.

[0010] Preferably, tworollers are located atabout waist
level of a user, whereby when the nozzle and hose are
drawn out of the dispenser, as in normal use, the hose
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between the nozzle and the first roller will define a first
line extending generally in a horizontal direction, the sec-
ond roller and the high point defining a second line in-
clined at an angle relative to the first line, with the axes
of rotation of the rollers being substantially parallel and
horizontal lying on a plane such that the third line per-
pendicular to the plane of the rollers subtends angles B
and C equal to half of angle A = 10° relative to the first
line and second line, respectively.

[0011] With the two rollers arranged as described
above, it is has been found that retraction of the hose is
particularly smooth and is unlikely to jam.

[0012] Preferably, the angles B and C are equal to half
that of angle A = 5°.

[0013] Advantageously, the dispenser further com-
prises a cradle for the nozzle, the cradle being mounted
above the aperture, wherein the aperture extends sub-
stantially to ground level to form a vertical slot through
which the hose may pass, wherein the end of the hose
remote from the nozzle is connected to the dispenser
within the housing towards the top of the housing on the
opposite side to that of the aperture, with said high point
being located substantially midway between the front of
the housing in which the aperture is located and the back
of the housing towards which the hose is connected to
the dispenser, with the connection point with the cord on
the hose being towards a central portion of the hose,
wherein the hose, when fully retracted, is arranged to
hang in a W shape.

[0014] The above described arrangement permits a
relatively long length of hose to be retracted within the
housing of the fuel dispenser without passing over itself
and therefore ensuring that the hose cannot become
joined on itself when it is withdrawn from the dispenser.
Preferably, the dispenser is arranged such that when the
nozzle is first lifted from the cradle and withdrawn from
the dispenser, the hose will be drawn into contact with
the two rollers, further withdrawal drawing the cord into
contact with the rollers whereupon the cord is guided out
of the housing by said rollers. This permits the rollers to
guide both the hose during the first part of the process
to withdraw and to guide the cord during a second further
part of the withdrawal process. Preferably both rollers
are profiled to centrally guide both the cord and the hose.
[0015] The dispenser preferably further comprises a
hose clamp for connecting the cord to the hose at the
connection point on the hose, the hose clamp being
clamped on the hose with the cord located on the clamp
towards the end of the clamp proximal to the nozzle.
[0016] The cord being attached towards the front of
the clamp greatly assists the smooth operation of the
retraction mechanism as the clamp is retracted past the
rollers.

[0017] Preferably, the surface of the clamp has protru-
sions for engaging with the surface of the hose, the pro-
trusions being elongate and extending in a direction hav-
ing a component along the axis of the hose to resist ro-
tation of the hose about its axis within the clamp.
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[0018] Protrusions having a zigzag shape extending
in the axial direction of the clamp have been found to be
particularly advantageous.

[0019] One embodiment of the present invention will
now be described, by way of example only, with reference
to Figures 3a to 10 of the accompanying drawings, of
which:

Figure 3ais a front view of a dispenser in accordance
with the present invention;

Figure 3bis an enlarged section of the roller arrange-
ment partly shown in Figure 3a;

Figure 4 is an end view of the dispenser along the
lines IV-IV of Figure 3a with the end panel of the
housing removed;

Figure 5 schematically illustrates the position a hose
would adopt when a nozzle is initially removed from
a dispenser in accordance with the present inven-
tion;

Figures 6a and 6b illustrate the operation of the hose
retraction mechanism as the nozzle is further extend-
ed away from the fuel dispenser in accordance with
the present invention;

Figures 7a and 7b illustrate the operation of the hose
retraction mechanism as the hose is fully extended
out of the fuel dispenser in accordance with the
present invention;

Figure 8 is a cross-section through a clamp of the
fuel dispenser in accordance with the present inven-
tion;

Figure 9 shows the internal surface of the top half of
the clamp of Figure 8; and

Figure 10 is a plan view of the top of the clamp of
Figure 8.

[0020] Referring now to Figure 3a there is illustrated a
fuel dispenser, indicated generally as 1, having a volume
display 2, a price display 3 and a housing 4, a lower por-
tion 4a of which houses the hydraulic equipment associ-
ated with the fuel dispenser and an end portion 4b of
which provides a housing for six hoses (three on each
side) together with their associated cord retraction mech-
anisms.

[0021] Referringto Figure 4, an end view along the line
IV-1V of Figure 3a (with the end panel removed) there is
shown the components of a hose retraction system for
hose 5 and associated nozzle 6. The nozzle 6 rests in
cradle 7 associated with that nozzle. The nozzle 6 is con-
nected by hose 5 to an outlet of the dispenser 8 from
which the hose 5 receives fuel to be dispensed by the
dispenser. A hose clamp 9 is affixed to the hose at a point
1.7 to 2.0 m along the hose from the outlet 8, to ensure
the hose, when fully retracted hangs so that the section
of hose between the clamp and the nozzle hangs sub-
stantially in a U-shape when the nozzle is in its cradle
and so that the section of hose between the clamp 9 and
outlet 8 remains suspended throughout the retraction cy-
cle. The clamp 9 is supported by a cord 10 which is
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wrapped around spring loaded drum 11 which drum acts
to bias the clamp 9 to the top of the housing, such that
the clamp and associated portion of the hose are sus-
pended from the top of the housing, as illustrated in Fig-
ure 4. The spring loaded drum typically exerts a force of
45 to 50 N, sufficient to ensure the hose when full can
be reliably retracted (lifted) to the position shown.
[0022] To the left of the clamp 9, as shown in Figure
4, the hose extends to a bottom portion of the housing
where it passes through aperture 12 (a corresponding
aperture being shown more clearly in Figure 3a) to the
outside of the dispenser. Here it is supported by being
connected at the end 13 to the nozzle 6.

[0023] At the top and slightly behind the aperture 12
there is located a first roller 14 and a second roller 15,
shown in side elevation in Figure 4 and in front elevation
in Figure 3b, Figure 3b being an enlarged view of the
section indicated in Figure 3a with the housing removed.
[0024] As shown in Figure 4, when the nozzle 6 is in
its cradle 7 and the hose is fully retracted within the hous-
ing 4 by the spring loaded drum 11, the hose adopts a
substantially "W"-shape, with a panel 16 separating ad-
jacenthoses into separate compartments, each compart-
ment being only slightly wider than the width of the hose,
to prevent the hose 5 passing by itself and potentially
jamming on itself.

[0025] In the retracted position shown in Figure 4, the
second roller 15 is the only roller in contact with the hose
5 and the roller 15 maintains the hose within the housing
such that the hose hangs neatly, substantially vertically,
from the nozzle (instead of extending away from the dis-
penser which could occur if the hose was not retained in
position by the roller 15).

[0026] Referring now to Figure 5, when the nozzle 6
is lifted from the cradle and pulled away from the dis-
penser 1, the hose 5 comes into contact with the rollers
14 and 15. As the nozzle and hose are pulled further from
the dispenser 1, the hose is then guided by the rollers 14
and 15, as illustrated in Figure 5, until clamp 9 passes
by the rollers. At this point the hose will adopt the position
illustrated in Figure 6a (see also the enlarged insert of
Figure 6b) where the hose is supported at one end by
the dispenser and at the other end by the nozzle and in
a middle portion by the clamp 9. Rollers 14 and 15 then
guide the cord 10 through the aperture 12 as the hose is
further withdrawn from the dispenser. As is shown in Fig-
ure 3b, the rollers 14 and 15 are profiled such that they
may centrally guide both the hose 6 and the cord 10.
[0027] If the nozzle and hose are withdrawn even fur-
ther from the dispenser, then the hose will eventually
come into contact with the rollers 14 and 15, as illustrated
in Figure 7a (and enlarged insert Figure 7b) with the roll-
ers 14, 15 acting on the hose 5 to stop further withdrawal
of the hose. The hose should limit maximum extension,
rather than the cord, for the outlet 8 has an internal break-
away valve that will close should the hose be wrenched
away from the coupling, as may happen if a vehicle drives
off with the nozzle still in the vehicle tank. Thus, it is im-
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portant that in this situation the force exerted by the noz-
zle on the hose should be transmitted directly to the outlet
8, to ensure correct operation of the valve within the outlet
8.

[0028] Referring to Figure 7b, a first line X has been
drawn which extends generally in the direction of the hose
and the cord outside of the dispenser when the hose is
pulled from the dispenser in normal operation. This line
X subtends a first angle A relative to the cord extending
between the roller 15 and the drum 11, represented as
line Y. It is has been found that if the rollers 14 and 15
are arranged with their axes of rotation parallel, substan-
tially horizontal and lying on a plane perpendicular to the
line Z, which line Z subtends angles B and C equal to
half the angle A, then this results in a hose retraction
system having a particularly smooth retraction proper-
ties, particularly as the clamp 9 passes across the rollers.
[0029] The clamp 9 is shown in more detail in Figures
8to 10. In the cross-section of Figure 8 the clamp is seen
to comprise a top portion 9a and a bottom portion 9b
screwed together to clamp the hose (not shown) there-
between. The top portion 9a has a hole 17, through which
the cord extends. The cord is knotted on the far side of
the aperture to thereby secure the cord to the clamp 9.
As shown, the hole 17 is located towards one end of the
clamp 9 and, as can be seen from Figure 6b, the cord is
thus secured towards the nozzle end 8. This arrangement
has been found to be particularly advantageous in that,
as most clearly can be seen from Figure 6a, itencourages
the hose 5 between the clamp 9 and dispenser outlet 8
to drop towards the floor of the dispenser. This permits
the clamp to pass more smoothly by the rollers 14, 15. It
has also been found advantageous if zigzag protrusions
18 are moulded on the inside of the clamp such that they
engage with the surface of the hose to prevent rotation
of the hose within the clamp, any such rotation hindering
the smooth operation of the retraction mechanism.
[0030] The above description is of one preferred em-
bodiment of the invention only and it will be appreciated
by the person skilled in the art that various alternative
arrangements are possible within the scope of the
present invention, as defined in the appended claims.

Claims

1. A fuel dispenser having a housing, a nozzle for dis-
pensing fuel, afuel delivery hose connecting the noz-
zle to a main body of the dispenser and a hose re-
traction mechanism for retracting the hose into the
housing of the dispenser through an aperture in the
housing, the hose retractor mechanism including a
cord, means for attaching the cord to a connection
point on the hose remote from the ends of the hose,
biasing means for retracting the cord so as to urge
the connection point on the hose to a high point in
an upper portion of the housing and two rollers lo-
cated adjacent the aperture, the hose running below
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the two rollers and passing through the aperture out
of the housing, wherein the two rollers are arranged
sequentially such that they act together to first guide
a section of hose and then a section of cord as the
hose is drawn from the housing out through the ap-
erture, a first one of the rollers being arranged to
receive the hose when it is retracted into the housing
and a second one of the rollers located further from
the aperture than the first roller and higher than the
first roller to guide the hose towards the highpoint.

A dispenser as claimed in Claim 1, wherein the two
rollers are located at about waist level of a user such
that when the nozzle and hose are drawn out of the
dispenserin normal use by a user, the hose between
the nozzle and the first roller will define a first line
extending generally in a horizontal direction, the sec-
ond roller and the high point defining a second line
inclined at an angle relative to the first line, with the
axes of rotation of the rollers being substantially par-
allel and horizontal lying on a plane such that the
third line perpendicular to the plane of the rollers sub-
tends angles B and C equal to half of angle A = 10°
relative to the first line and second line, respectively.

A dispenser as claimed in Claim 2, wherein angles
B and C are equal to half of angle A + 5°.

A dispenser as claimed in any preceding claim, fur-
ther comprising a cradle for the nozzle, the cradle
being mounted above the aperture, wherein the ap-
erture extends substantially to ground level to form
a vertical slot through which the hose may pass,
wherein the end of the hose remote from the nozzle
is connected to the main body of the dispenser within
the housing towards the top of the housing on the
opposite side to that of the aperture, with said high
point being located substantially midway between
the front of the housing in which the aperture is lo-
cated and the back of the housing towards which the
hose is connected to the dispenser, with the connec-
tion point with the cord on the hose being towards a
central portion of the hose, wherein the hose, when
fully retracted, is arranged to hang in a W shape.

A dispenser as claimed in Claim 4, arranged such
that when the nozzle is first lifted from the cradle and
withdrawn from the dispenser, the hose will be drawn
into contact with the two rollers, further withdrawal
drawing the cord into contact with the two rollers
whereupon the cord is guided out of the housing by
said rollers.

A dispenser as claimed in any preceding claim,
wherein both rollers are profiled to centrally guide

both the cord and hose.

A dispenser as claimed in any preceding claim, fur-
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ther comprising a hose clamp for connecting the cord
to the hose at the connection point, the hose clamp
being clamped on the hose with the cord located on
the clamp towards the end of the clamp proximal to
the nozzle.

A dispenser as claimed in Claim 7, wherein an inner
surface of the clamp has protrusions for engaging
with the surface of the hose, the protrusion being
elongate and extending in a direction having a com-
ponent along the axis of the hose to resist rotation
of the hose about its axis within the clamp.

A dispenser as claimed in Claim 8, wherein the elon-
gate protrusions have a zigzag shape extending in
an axial direction of the clamp.
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