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(57) ABSTRACT 

The present invention relates to a device for controlling the 
recovery of vapour at Stations for the dispensing of liquid 
fuels, e.g. petrol of various grades, from a first tank or 
container to a Second tank or container by the intermediary 
of a pump and a line and/or hose with a nozzle, e.g. a pistol 
Valve, and with a channel and/or hose for the recovery and 
recycling of vapour from the Second tank or container to the 
first tank or container, or Some other auxiliary aid for 
managing the vapour, a valve being disposed in the line or 
the hose between the pump and the nozzle and including at 
least one through flow channel (14-19) for the fuel and at 
least one through flow channel (13) for the vapour which is 
to be recovered and recycled the valve having a valve cone 
(12) and a valve seat (11) and the valve cone (12) being 
Switchable against the action of a spring (9) from closure 
abutment against the valve Seat corresponding to the fuel 
flow occuring in the through flow channel (14-19) so that 
vapour is recovered and recycled via the valve seat (11) in 
proportion to the fuel flow. 
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CONTROL VALVE 

0001. The present invention relates to a device for con 
trolling the recovery of vapour at Stations for the dispensing 
of liquid fuels, e.g. petrol of various grades, from a first tank 
or container to a Second tank or container by the interme 
diary of a pump and a line and/or hose with a nozzle, e.g. a 
pistol Valve, and with a channel and/or hose for the recovery 
and recycling of vapour from the Second tank or container to 
the first tank or container, or Some other auxiliary aid for 
managing the Vapour. 
0002 Prior art devices for the control of vapour recovery 
and recycling at tank Stations include both mechanical 
Valves and complex electronics for controlling the valves. 
These prior art devices entail high costs and constitute a 
troublesome source of problems and unreliability. The grow 
ingly encompassing environmental demands place increas 
ingly higher Standards on correct vapour recovery. Present 
requirements of a recovery rate of at least 95% can be met 
using prior art devices. However, more Stringent require 
ments may entail a considerably higher level of complexity 
in the prior art devices. This will entail considerably higher 
costs which greatly counteract a willingness to comply. 
0003. The task forming the basis of the present invention 
is to realise an improved and Simplified device for control 
ling vapour recovery. 

0004. This task is solved according to the present inven 
tion in that the device intimated by way of introduction is 
characterised in that a valve is disposed in the line or hose 
between the pump and the nozzle and includes at least one 
through flow channel for the fuel and at least one through 
flow channel for the vapour which is to be recovered, that the 
Valve has a valve cone and a valve Seat, and that the valve 
cone is Switchable against the action of a Spring from closure 
abutment against the valve Seat corresponding to the fuel 
flow occurring in the through flow channel, So that vapour 
is recovered and recycled via the valve Seat in proportion to 
the fuel flow. The valve cone is disposed on the end of a 
piston rod whose opposite end extends through a cylinder 
cavity and out through a cylinder top, and has a plate for 
movement in the cylinder cavity and co-operation with the 
cylinder wall. Said opposite piston end has a channel which 
is open in the piston end and discharges on the opposing side 
of the plate in the part of the cylinder cavity located on this 
side of the plate. The cylinder cavity between the plate and 
the cylinder top is, via a number of apertures, in communi 
cation with the Surrounding through flow channel for the 
fuel. Said opposing piston end carries a compression Spring 
for abutment against the plate and the cylinder top for urging 
the piston in a direction away from the cylinder top and the 
valve cone in a direction towards the valve seat. The valve 
Seat discharges in a Space for leading off vapour to the first 
tank or an auxiliary aid for management of the vapour. An 
outlet from the Space is provided with an adjustment Screw 
for basic adjustment of the gas recovery and recycling by 
means of the valve. 

0005 The present invention realises an extremely effi 
cient control valve which makes for the elimination of all 
electronics called for in prior art Valve arrangements. The 
control valve in the present invention is moreover extremely 
Simple and reliable. The valve according to the present 
invention is mounted quite Simply between the fuelling hose 
and the outlet from the pump. This implies an extremely 
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Simple and reliable arrangement, Since the valve according 
to the present invention is mounted in a protected and Safe 
place. The entirely mechanical construction and Simple 
adjustment possibilities moreover make it possible to apply 
the valve to new stations and retrofit the valve to old stations, 
Since it is simple to adjust the valve according to the present 
invention in response to the conditions prevailing at the 
Station in question. 
0006. One embodiment of the present invention will be 
described in greater detail hereinbelow with reference to the 
accompanying drawings. 

0007 FIG. 1 shows a section through one embodiment of 
a device according to the present invention. 
0008 FIG. 2 is a perspective view of a housing section 
for the device in FIG. 1. 

0009 FIG. 3 shows an end elevation of the housing 
Section in FIG. 2. 

0010 FIG. 4 shows a section in the direction of the 
arrows IV-IV in FIG. 3. 

0011 FIG. 5 is a perspective view of a further housing 
Section for the device in FIG. 1. 

0012 FIG. 6 shows an end elevation of the housing 
Section in FIG. 5. 

0013 FIG. 7 shows a section in the direction of the 
arrows VII-VII in FIG. 6. 

0014) 
FIG 5. 

0.015 FIG. 9 shows a section in the direction f the arrows 
IX-IX in FIG. 8. 

0016 FIG. 10 is a partial view from above of the section 
illustrated in FIG. 9. 

FIG. 8 is an end elevation of the housing section of 

0017 FIG. 11 is a perspective view fa cylinder top with 
cylinder wall for the device in FIG. 1. 
0018 FIG. 12 shows a view of the cylinder top illustrated 
in FIG. 11. 

0019 FIG. 13 is a section in the direction of the arrows 
XIII-XIII in FIG. 12. 

0020 FIG. 14 is a perspective view of a cylinder bottom 
for the device in FIG. 1. 

0021 FIG. 15 shows an end elevation of the cylinder 
bottom in FIG. 14. 

0022 FIG. 16 shows a section in the direction of the 
arrows XVI-XVI in FIG. 15. 

0023 FIG. 17 is a perspective view of a piston for the 
device in FIG. 1. 

0024 FIG. 18 is an end elevation of the piston illustrated 
in FIG. 17. 

0025 FIG. 19 shows a section in the direction of the 
arrows IXX-XX in FIG. 18. 

0026 FIG. 20 shows a part of the piston rod on a larger 
scale, this part being encircled in FIG. 19. 
0027 FIG.21 is a perspective view of a valve seat for the 
device according to the present invention. 
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0028) 
FIG. 21. 

0029 FIG. 23 shows a section in the direction of the 
arrows XXII-XXII in FIG. 22. 

0030 FIG.24 shows, on a larger scale, a part of the valve 
seat, this part being encircled in FIG. 23. 
0.031 FIG. 25 is a perspective view of an adjustment 
Screw for the device according to the present invention. 

FIG. 22 is an end elevation of the valve seat in 

0.032 FIG. 26 is an end elevation of the adjustment screw 
in FIG. 25. 

0033 FIG. 27 is a side elevation of the adjustment screw 
in FIGS. 25 and 26. 

0034 FIG. 28 is a schematic cross section through parts 
of an additional embodiment of the device according to the 
present invention. 
0035 FIG. 29 is a schematic section through a further 
embodiment of the valve seat end of a piston rod for a device 
according to the present invention. 
0036 FIG. 30 shows a similar section to FIG. 29 of yet 
a further embodiment of a valve seat end for a device 
according to the present invention. 
0037 FIG. 31 shows a curve of the vapour rate through 
the valve at different dimensions of the gap between the 
Valve Seat and the valve Seat end of a device according to the 
present invention. 
0.038. The embodiment of a device according to the 
present invention shown on the drawings and described in 
the following Specification is intended to be mounted on the 
outlet from a fuel pump at a fuel Station, whereafter a coaxial 
hose with a pistol Valve at the opposite end is mounted in the 
upper end illustrated in FIG. 1 of the device according to the 
present invention. The embodiment shown in the drawings 
has a first housing or sleeve Section 1 and a Second housing 
or sleeve Section 2. The first housing Section 1 is shown in 
greater detail in FIGS. 2-4 and the Second housing Section 2 
is shown in greater detail in FIGS. 5-10. The first housing 
Section 1 is intended to be Screwed in place on the outlet of 
a pump, a Sealing ring 3 Serving to Seal between the outlet 
and the housing Section 1. To this end, the housing Section 
1 has an inner thread which is adapted to the thread on the 
outlet of the pump. The Second housing Section 2 is inter 
connected with a coaxial hose by perse conventional means, 
e.g. Suitable threads and Sealing rings. The two housing 
Sections 1 and 2 are interconnected with each other by means 
f Suitable aids, e.g. an outer thread on the Second housing 
Section 2 and an inner thread on the first housing Section 1. 
A Sealing ring 4 is further disposed between the housing 
Sections 1 and 2. 

0.039 The first housing section 1 forms a through flow 
channel for the fuel and support for a cylinder top 5 which 
is provided with a cylinder wall 6. This cylinder top with the 
cylinder wall 6 is shown in greater detail in FIGS. 11-13. 
The cylinder is closed by means of a cylinder bottom 7 and 
this cylinder bottom is shown in greater detail in FIGS. 
14-16. In the thus formed cylinder cavity, there is disposed 
a piston 8 which is shown in greater detail in FIGS. 17-20. 
A compression Spring 9 is disposed between the piston 8 and 
the cylinder top 5 for urging the piston 8 against the cylinder 
bottom 7. 
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0040. The piston rod 10 of the piston 8 extends through 
the cylinder bottom 7. The piston rod 10 extends into a valve 
seat 11 which is shown in greater detail in FIGS. 21-24. On 
the end of the piston rod 10, there is disposed a Seat portion 
12 for co-operation with the valve Seat proper. The Second 
housing Section 2 has, as has been shown in greater detail in 
FIGS. 5-10, a central through flow channel 13 for the vapour 
which is to be recovered and is connected to the inner 
portion in a coaxial hose, this portion being intended for 
recovery and recycling of the vapour from the pistol Valve. 
As is apparent from FIG. 1, the valve seat 11 is placed in the 
central through flow channel 13 which will thus serve for 
positioning of the different components included in the 
Valve. The Second housing Section 2 also has a number of 
through flow channels 14, 15, 16, 17, 18, 19 which together 
form a through flow channel for the fuel. The valve seat 11 
is sealed in the through flow channel 13 with the aid of a 
number of Sealings 20, 21 and 22. These Sealings may 
suitably consist of O-rings. The piston rod 10 may be guided 
in the valve Seat 11 with the aid of a ring 23 Sealing against 
the piston rod. 

0041. In the cylinder top 5 or in the upper region of the 
cylinder wall 6, there are provided a number fapertures 24, 
25, 26, 27 which create a communication between the 
cylinder cavity and the Surrounding through flow channel for 
the fuel. The end of the piston rod 10 extending through the 
cylinder top 5 is provided with a channel 28 which extends 
into a number of radially extending channels 29, 30 and 31. 
These channels 29, 30 and 31 discharge in that part of the 
cylinder cavity which is located between the piston 8 and the 
cylinder bottom 7. 

0042. With the components in the position illustrated in 
FIG. 1, the valve is closed for vapour recovery, since the 
piston rod 10 with the piston 8 is placed in abutment against 
the valve Seat because of the force from the compression 
Spring 9. For attaining the desired Spring force, the Spring 9 
may possibly consist of Several Springs which co-operate 
with each other. The valve seat or insert 11 has a space 32 
around the valve seat end 12 on the piston rod 10. This space 
32 is in communication with a radial aperture 33 in the 
Second housing Section 2. This aperture is intended for an 
adjustment Screw 34 which is shown in greater detail in 
FIGS. 25-27. The aperture 33 crosses a channel 34 which 
leads to a gas recovery connection 35 on the Side of the 
Second housing Section 2. 

0043 FIG. 28 shows a part of a further embodiment of 
the device according to the present invention with major 
focus on the piston rod 10 and its valve seat end 12 shown 
in greater detail in FIG. 30. FIG. 30 shows the valve seat 
end 12 in greater detail. FIG. 29 shows a further embodi 
ment of a valve seat end 12. FIG. 31 shows a curve of the 
Vapour rate at different gap dimensions between the valve 
seat 11 and the valve seat end 12. It is in all likelihood Such 
that a valve seat end 12 according to FIG. 30 gives a suitable 
variation of gap for attaining a vapour rate of Substantially 
100% at different fuel through flow rates. FIG. 31 shows a 
curve of the gap dimension in a flow of 15-16 l/min for a 
vapour rate of 100%, the gap being 0.117. 

0044 AS is apparent in FIGS. 11-13, the cylinder top 5 
has four wings 36, 37, 38, 39 for positioning thereof in the 
first housing Section 1 in Such a manner that this does not 
prevent flow of fuel past to the through flow channels 15-19. 
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Fuel also flows through the channel 28 and the radial 
apertures 29-31 and into the cylinder cavity between the 
piston 8 and the cylinder bottom 7. By a substantial pressure 
equalisation between the two cylinder cavities thanks to the 
apertures 24, 25, 26, 27, the piston 8 will be positioned in 
response to or corresponding to the fuel flow in the through 
flow channels 15-19. Purely theoretically, it would appear to 
be Such that the absolute pressure is of no consequence, 
while the pressure drop occurring because of the flow or the 
flow rate will displace the piston 8 against the action f the 
spring 9. 
004.5 The pressure drop is proportional to the flow of the 
fuel. This implies that the piston rod 10 and the seat portion 
12 are displaced from the valve Seat proper in proportion to 
the flow for allowing passage of vapour in proportion to the 
flow. The vapour flow may also be initially adjusted with the 
aid of the adjustment screw 36. A pin 37 is provided to 
prevent unscrewing of the adjustment Screw 36. 
0046) Many modifications are naturally possible without 
departing from the Scope of the inventive concept as this is 
defined in the appended claims. 

1. A device for controlling the recovery of vapour at 
Stations for the dispensing of liquid fuels, e.g. petrol of 
various grades, from a first tank or container to a Second tank 
or container by the intermediary of a pump and a line and/or 
hose with a nozzle, e.g. a pistol Valve, and with a channel 
and/or hose for the recovery and recycling of vapour from 
the Second tank or container to the first, tank or container, or 
Some other auxiliary aid for managing the vapour, wherein 
a valve is disposed in the line or hose between the pump and 
the nozzle and includes at least one through flow channel 
(14-19) for the fuel and at least one through flow channel 
(13) for the vapour which is to be recovered, the valve has 
a valve cone (12) and a valve seat (11), and the valve cone 
(12) is Switchable against the action of a spring (9) from 
closure abutment against the valve Seat corresponding to the 
fuel flow occurring in the through flow channel (14-19), so 
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that vapour is recovered and recycled via the valve seat (11) 
in proportion to the fuel flow, characterised in that the valve 
cone (12) is disposed on the end of a piston rod (10) whose 
opposite end extends through a cylinder cavity and out of a 
cylinder top (5) and that said piston rod (10) has a plate (8) 
for movement in the cylinder cavity and co-operation with 
the cylinder wall (6). 

2. The device as claimed in claim 1, characterised in that 
the opposite piston end has a channel (28) which is open in 
the piston end and which discharges on the opposite side of 
the plate (8) for communication with the part of the cylinder 
Space located on this Side of the plate. 

3. The device as claimed in claims 1 and 2, characterised 
in that the cylinder cavity between the plate (8) and the 
cylinder top (5) is, by the intermediary of a number of 
apertures (24, 25, 26, 27), in communication with the 
Surrounding through flow channel for the fuel. 

4. The device as claimed in claim 1, characterised in that 
the opposite piston end carries a compression Spring (9) 
between the plate (8) and the cylinder top (5) for urging the 
piston (10) from the cylinder top (5) and the valve cone in 
a direction towards the valve Seat. 

5. The device as claimed in claims 1 and 2, characterised 
in that the valve seat discharges in a space (32) for leading 
off vapour to the first tank or an auxiliary aid for manage 
ment of the vapour. 

6. The device as claimed in claim 5, characterised in that 
an outlet (34) is provided with an adjustment screw (36) for 
basic adjustment of the vapour recovery and recycling by 
means of the valve. 

7. The device as claimed in claim 1, characterised in that 
the valve seat end (12) of the valve cone (10) is formed for 
realising a gap between the valve seat (11) and the valve seat 
end (12) which varies in response to the Switching of the 
valve cone (10) in proportion to the fuel flow, for maintain 
ing a vapour recovery of Substantially approximately 100%. 
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