Office de la Propriete Canadian CA 2380265 A1 2002/10/13

Intellectuelle Intellectual Property
du Canada Office (21) 2 380 265
v organisime An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(22) Date de depdot/Filing Date: 2002/04/04 (51) CL.Int."/Int.CI." B60K 15/03, FO2M 21/02, F17C 13/00

(41) Mise a la disp. pub./Open to Public Insp.: 2002/10/13 (71) Demandeur/Applicant:

(30) Prioritée/Priority: 2001/04/13 (TO2001A000360) |T C.R.F. SOCIETA CONSORTILE PER AZIONI, IT
(72) Inventeur/Inventor:
RICCO, MARIO, IT

(74) Agent: MACRAE & CO.

(54) Titre : RESERVOIR POUR SYSTEME D'ALIMENTATION PAR INJECTION DE GPL POUR MOTEURS A

COMBUSTION INTERNE
(54) Title: TANK FOR A SYSTEM FOR INJECTION SUPPLY OF LPG FOR INTERNAL-COMBUSTION ENGINES

(57) Abregée/Abstract:
In a tank for a system for injection supply of LPG for internal-combustion engines, a number of hydraulic-connection elements

assoclated to a service flange (3) which closes the top opening of the tank are mounted on said flange by fixing to the bottom
surface of the latter, without having any parts that are mounted via through holes of the flange. Provided inside the tank is an
electrically operated pump (11) which Is fixed to the bottom wall of the tank structure and which in turn carries the structure of a

level-sensing device of a capacitive type.

b4
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC & 1RO

OPIC - CIPO 191




CA 02380265 2002-04-04

ABSTRACT
In a tank for a system for injection supply of

LPG for internal-combustion engines, a number of

hydraulic-connection elements associated to a
service flange (3) which closes the top opening of
the tank are mounted on said flange by fixing to
the bottom surface of the latter, without having
any parts that are mounted via through holes of the
flange. Provided 1nside the tank is an electrically
operated pump (11) which is fixed to the bottom
wall of the tank structure and which in turn
carries the structure of a 1evelésensing device of
a capacitive type.

(Figure 2)
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“Tank for a system for injection supply of LPG for
internal-combustion engines”
* % %k
TEXT OF DESCRIPTION

The present invention relétes to systems for
injection supply of LPG for internal-combustion
engines. '

The invention relates in particular to a
system for injection supply of LPG, of the type
comprising a hollow structure having a top opening
closed by a service flange that carries means for
the hydraulic and electrical connections of the
tank to the fuel-supply system.

Tanks o©of the type specified above are
described, for example, in the European patent EP-
B-0 922 851 in the name of the present applicant
and in the corresponding US patent US-A-6 050 237.:

~ In tanks of the above type so far produced,
the aforesaid means for the hydraulic. and
electrical connections of the tank to the supply
‘system include:

- a first hole for connection with the pipe
for delivery of LPG to the injectors of the fuel-
supply system (preferably served by a distribu,tion'
manifold) ; |

- a valve assembly associated to said first
connection hole, including a flow-limiting wvalve
and a shutoff solenoid valve;

- a second hole for connection with the pipe
for flow back into the tank of the excess LPG fed
to the injectors;

- a return valve associated to said  second
connection hole;

- a solenoid valve for filling of the tank;
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- a safety valve for preventing the pressure
inside the tank from exceeding a pre-set threshold
value; and

- an electrical connection device for
electrical supply to the electrically operated
devices present inside the tank.

Again according to the prior art described
above, set inside the tank are an electrically
operated pump and a level-sensing device.

One purpose of the present invention is to
simplify the structure of the tank and in
particular the structure of the aforesaid service
flange. A further purpose is ¢to \improve the
efficiency of the various parts associated to the
tank, with particular regard to the réliability and
precision of operation of the level-sensing device.

With a view to achieving the above purposes,
the subject of the invention 1s a tank having all
the characteristics that have not been mentioned
above and beling moreover characterized in that the
aforesaid wvalve assembly including the shutoff
valve and the flow-limiting valve, the aforesaid
return valve and the aforesaid filling valve each
have a structure set entirely underneath the
service flange and fixed against the bottom surface
of the latter, without having any parts mounted via
through holes of the flange. Preferably, each of
said assemblies has an attachment flange which is
fixed by means of screws underneath the service
flange. .

Thanks to the above-mentioned characteristics,
the structure and conformation of the service
flange are extremely simplified as compared to

those adopted in the known solutions.
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In addition, with a wview to achieving the
further purpose specified above, the tank according
to the invention is moreover characterized in that
the aforesaid sensor device is of a capacitive type
and has a structure rigidly connected to the
structure of tank, independently of the aforesaid
service flange. Thanks to this characteristic, a
better precision of the sensor is achieved, without
moreover ‘having to resort to the use of a float,
unlike the case of known solutions which, 1instead,
do use a sensor with a float. The said float 'must
in fact be made of a material with a low specific
weight, given that LPG has a specific weight which
is approximately one half that of water.
Conseqguently, 1in the case of known solutions the
risk arises that the light material of the float
may collapse on account of the pressure to which it
1S subjected, thus redlicing in volume. The use of
the sensor of a capacitive type according to the
invention provides a radical solution to said
problemn.

Preferably, moreover, also the electrically
operated pump which 1s set 1inside the tank is
rigidly connected to thé structure of the latter,
unlike what occurs in the case of known solutions,
in which the pump is secured to the service flange.

Further characteristics and advantages of the
present invention will emerge from the ensuing
description, with reference to the attached
drawings, which are provided purely by way of non-
limiting example and in which:

Figure 1 1s a schematic cross-sectional view
of a tank.ac¢ording to the prior art; '

Figure 2 1s a schematic cross-sectional view
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of a tank according to the invention; and

- Figure 3 1s a view at an enlarged scale and
partially sectioned of a detail of an embodiment of
the tank according to the invention. ‘

In = Figure 1, the  reference number 1
designates, as a whole, an LPG tank, built
according to the prior art, for supplying LPG to a
plurality of injectors I associated to the various
cylinders of the engine. The tank 1 has a hollow
structure- 2 made 1in such a way as to guarantée
tightness at the operating pressures envisaged for
a system of the type in question. The hollow
structure 2 has a top opening closed by a service
flange 3 which carries the various connector
elements and unions for connection between the tank
and the fuel-supply system. For this purpose, the
tank 1 built in accordance with the prior art has a
first through opening 4 through which is mdunted
the structure of an assembly 5 connected to a line
6 for delivery of LPG to a distribution manifold or
rail 7, which distributes the LPG among the various
injectors I. The assembly 5 includes a shutoff
solenoid wvalve 8, which is designed to shut, thus
interrupting communication of the tank with the
outside environment in pre-determined emergency
conditions, as well as a flow-limiting valve 9. The
assembly 5 receives the LPG through a line 10 from
an electrically operated pump 11, the structure of
which is carried, via a connection element 12, by
the service 'flange 3. The pump 11 in turn carries
the structure of a sensor device which detects the
level of the fuel 13. Electrical supply to the
solenoid valve 8, to the pump 11, and to the sensor
13 1s guaranteed by an electrical connector 14,
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which is mounted by means of a through opening 15
of the service flange 3. \The latter moreover has a
through opening 16, inside which there is mounted
an assembly 17, which includes two wvalves 18, 19.
The valve 18 is a return valve, which i1s connected
to a line 20 for reflow into the tank of the excess
LPG supplied to the rail 7. The valve 19 is the
valve uséd_ for filling the tank and 1s associated
to a further level sensor 21. Also associated to
the flange 3 1s a safety wvalve 22, which prevents
the pressure 1nside the tank from exceeding a
predetermined threshold value.

Figure 2 18 a schematic 1llustration of how
the tank i1s modified according to the invention. In
Figure 2, the parts in common with  those
illustrated in Figure 1 are designated by the same
reference numbers. |

The mwmain difference with respect to the
solution illustrated in Figure 1 lies in the fact
that the éssembly 5, the -va.lve 18 and the wvalve 19
(which 1in this case are mounted 1in separate
positions) each present a structure entirely set
beneath the service flange 3 and fixed against the
bottom surface of the latter. In particular, in the
case of the example 1i1llustrated, the assembly' 5,
the wvalve 18 and the wvalve 19 have respective
attachment flanges 5a, 18a, 1l9a which are fixed 'by
means of screws (not illustrated) to the flange 3.
In positions corresponding to the said elements,
then, the flahge 3 has only connectors 40, 160A,
160B, and the said elements are not mounted via
through openings of the flange as, instead, may be
seen in the case of Figure 1. The mounting that may

be seen in Figure 1 remains unaltered only as
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regards the safety wvalve 22 and the electrical
connector device 14, since for the 'said elements
this type of installation cannot be avoided.

According to a further characteristic of the
invention, the level sensor, designated by 130 in
Figure 2, is for example a capacitive--type sensor
and has a structure rigidly . connected to the pump
11, which in this case is in turn connected to the
bottom wall of the tank 2, to the advantage of the
operating precision of the sensor.

Figure 3 1s a cross-sectional view of a
practical embodiment of the service flange 3, of
the valve 19 and of the assembly 5. In this case,
each of said elements has a resting surface 30
pressed against the bottom surfade 3a of the
service flange 3, with interposition of an O-ring
50, by means of screws 60 which are screwed in
threaded holes made in the flange 3 and have their
heads resting against plates 70 that press the
structures of the aforesaid elements against the
bottom surface of the flange 3.

Of course, without prejudice to the principle
of the 1invention, the -details of construction and
the embodiments may vary widely with respect to
what 1s described and illustrated herein purely by
way of example, without thereby departing from the

scope of the present invention.
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CLAIMS

1. A tank for a system for injection supply of
LPG for internal-combustion engines, comprising a
hollow structure (2) having a top opening closed by
a service flange (3) that carries means for the
hydraulic and electrical connections of the tank to
the fuel-supply system, said means including:

- a first hole for connection with the pipe
(6) for delivery of LPG to the injectors (I) of the
fuel-supply system;

- an assembly (5) including a flow-limiting
valve (9) and a shutoff solenoid wvalve (8),
associated to said first connection hole;

- a second hole for connection with the pipe
for \flow back into the tank of the excess LPG fed

to the injectors (I);
~- a return valve (18) associated to said

second connection hole;
- a solenoid valve (19) for filling of the

tank; |

- a safety wvalve (22) for preventing the
pressure 1nside the tank from exceeding a pre-—set
threshold value; and \

- an electrical connection device (14),

characterized in that said valve assembly (5)
including the shutoff solenoid wvalve (8) and the
flow-limiting valve (9), as well as said return
valve (18) and said filling valve (19), each has a
structure set entirely underneath the service
flange (3) and fixed against the bottom surface of
the latter, without _having any parts mounted via
through holes of the flange (3). '

2. The tank according  to Claim 1,

characterized in that set inside the tank is an
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electrically driven pump (11) the structure of
which is fixed to the bottom wall of the structure
(2) of the tank. |

3. The tank according to Claim 2,
characterized in that said tank comprises within it
a level-sensor device of a capacitive type, the
structure of which 1s rigidly connected to the tank

structure.
4. The tank according to Claim 3,

characterized 1in that said capacitive sensor is

carried by the structure of the pump (11).
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