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(57) Abstract: Injector assembly comprising two or more injectors. Bach injector comprises a housing with an inlet side and an
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shut-off valve can also be provided with the same coupling. According to a particular embodiment, flexible line means are also
present which extend from the delivery duct of the injectors to, for example, an inlet manifold of a combustion engine.
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Injector assembly

The present invention relates to an injector assembly comprising two injectors for
metering/injecting a liquidized vapour, wherein each injector comprises an inlet side
provided with an inlet opening for liquid vapour, an outlet side provided with an outlet
opening for vapour, a delivery duct for the metered delivery of liquid vapour, as well as
an electronic shut-off valve having an inlet duct connected to the inlet opening and an

outlet duct connected to the delivery duct.

With internal combustion engines which run on liquidized vapour, such as LPG, use is
made of injectors which have special properties in order to make them suitable for
metering the liquidized vapour. Therefore, with a combustion engine which runs on
two kinds of fuel, there is in each case a separate set of injectors for injecting the
liquidized fuel. Such injectors may be provided as original equipment with an internal
combustion engine. However, in many cases such injectors arc also used in the
subsequent modification of a combustion engine which originally ran on petrol or the

like for use with liquidized vapour, such as LPG.

In the prior art, it is customary to attach such injectors directly to the inlet manifold.
Preferably, each inlet duct of the inlet manifold of an internal combustion engine is
provided with such an injector. Lines are provided between such injectors, the length of

which lines is dependent on the use.

When manufacturing large series of injectors which are adapted to a specific inlet
manifold, it is possible to manufacture the combination comprising of injectors and

connection lines in an economical manner.

However, when smaller series are being produced, this method of fitting is expensive,
as high demands are imposed on the connections between two injectors. Such a
connection line has to be able to withstand high temperatures and high pressure. In
addition, when conveying liquidized vapour, measures have to be taken in order to
prevent heat absorption of the liquidized gas flowing through the line as much as
possible.
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In addition, such injectors take up space and, especially in the case of retrofits, it is
often found that insufficient space has been provided for such injectors, which means
that compromises have to be found, as a result of which it is not always possible to

provide the optimum injection location.

It is an object of the present invention to avoid these prior art drawbacks and to provide
an injector assembly which can be fitted in a simple manner and can be modified in
accordance with the prevailing circumstances.

This object is achieved with an above-described injector assembly, in that said injectors
are provided with interacting coupling means, which are designed such that, when these
injectors are coupled to one another, an inlet opening of an injector is connected to the

outlet opening of another injector.

According to the present invention, the injectors can be coupled to one another in a
simple manner, optionally with the use of a connecting piece. Using such a coupling
makes connecting lines between the injectors superfluous, which connecting lines have
to satisfy high demands and are not always easy to manufacture. As a result of the
modular construction, any desired number of injectors can be coupled together. Any
coupling technique conceivable in the prior art can be used for coupling the injectors
which form part of the assembly. According to a preferred embodiment of the
invention, the coupling consists of a system which is locked by rotation. More
particularly, the housing of each injector is provided with protruding engagement
means which can engage with one another and can thus provide the locking action. In
combination with the optional connecting pieces or auxiliary rings, it is possible to
produce an “injector block” of any desired sizc. The modular construction makcs it
possible to achieve a significant savings in terms of time and cost when producing the
various components. In addition, it is possible to add further components to such an
injector assembly, such as for example a safety shut-off valve. The latter may be
provided with the same kind of coupling means and be coupled to the injector in a

simple manner.
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According to a further advantageous embodiment of the invention, the injectors
of the injector assembly are coupled directly to one another, that is to say that no
separate connecting piece is used. As a result, the distance between two injectors is as
small as possible, which leads to a compact construction. It is very likely that this
distance is not the distance between the individual inlet ducts of a manifold. However,
according to a particular variant of the invention, flexible lines are provided which are
connected to the delivery duct of each of the injectors and which can be conducted to a
metering point on the inlet manifold. Such lines can be of considerable length. Tests
have been conducted on lines having a length of 20cm and up to that size no
measurable difference in operation of the internal combustion engine was found, either
with regard to the behaviour of the engine, uptake and the like, or with regard to the
emissions. As a result, the present invention offers the possibility of fitting the injectors
at some distance from the inlet manifold of the combustion engine. If desired, it is even
possible to fit these at a fixed position with respect to the combustion engine which is
suspended from vibration absorbers. The flexible lines are able to absorb this
movement. This variant offers greater freedom with regard to the positioning of the
injectors, since the opening where the lines are introduced into the inlet manifold can
be embodied to be relatively simple and very compact. Such an input opening can be
combined with an introduction pipe for liquidized vapour which is provided and/or
insulated inside the inlet manifold, that is to say the inlet duct, in such a manner that no
ice deposition occurs, as a result of which the delivery of liquidized vapour can take

place in an uninhibited manner.

The present invention also relates to a fuel-injection system comprising a supply line
and a discharge line for fuel, in which said supply line is connected to the inlet side of
an injector assembly as described above and said discharge line is connected to the
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The invention will be described in more detail with reference to an exemplary

embodiment illustrated in the drawing, in which:

Fig. 1 diagrammatically shows a fuel system for liquidized vapour according to the

present invention;
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Fig. 2 shows an injector assembly according to the present invention in
perspective view,
Fig. 3 shows details of an injector assembly according to the present invention; and

Fig. 4 shows a detail of the injector.

In Fig. 1, the system according to the invention is indicated by reference numeral 1.
This comprises a storage tank 2 for a liquidized vapour, such as LPG. However, it
should be understood that any liquidized vapour can be used. Examples which may be

mentioned are butane and propane.

Inside the storage tank 2, a pump is fitted by means of which fuel is sucked out of the
tank and pressurized. Via a safety shut-off valve 4, the fuel is pumped into supply line
5. The pressure increase with respect to the tank is in the range of 0.5-5 bar and, more
particularly, approximately 3-4 bar. In the supply line 5, near the internal combustion
engine 8 and the injectors 6, a further safety shut-off valve 9 is provided. During
operation, safety shut-off valves 4 and 9 are completely open and whén out of operation

they are closed.

Downstream of the safety shut-off valve 9, injectors 6 are connected in series. In this
case, the internal combustion engine is a four-cylinder engine which uses four injectors

6. These are electrically connected to a control unit 13.

Downstream of the last injector 6, a return line 11 is arranged in which a restriction 12
is incorporated. The effective cross section of this restriction 12 is variable and is
controlled by the control unit 13. It should be understood that with a variant, a
restriction 12 can be used having a non-variable through-flow cross-sectional area or a
cutiveintioial picssui€ icgulator.

The injectors 6 are arranged directly next to one another. Between the injectors 6 and
the inlet manifold 7 of the combustion engine 8, flexible lines 15 extend. These are
connected in a very compact manner to the small dispensing pipes 10 which are
arranged in the respective suction pipe of the inlet manifold. Details thereof have not

been shown, but in the part which extends in the air (gas) duct of the inlet manifold,
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they consist of a central part through which the liquid gas is introduced and a
part which is arranged around it and insulated with respect thereto. During operation,
this insulated part which is arranged around the central part has such a high temperature
that there is no ice deposit there from moisture which is present in the air.

Control unit 13 is connected to ECU 14 of the internal combustion engine 8 which is
designed to run on two kinds of fuel, that is to say can in addition be run on petrol,
ethanol or the like. If the system is not designed to be run in combination with another
fuel system, control unit 13 will be coupled to a number of sensors which indicate the
operating parameters of the combustion engine. Also in the case of the system
illustrated here, separate sensors may be provided in order to supply certain operating
parameters of the combustion engine to the control unit and make control possible on
the basis thereof.

The system described above works as follows:

Depending on the desired operating condition, such as, for example, determined by
depressing the accelerator pedal in the case of a car engine, a certain amount of liquid
fuel will have to be dispensed via the injectors 6. This amount is determined by control
unit 13. Depending on this desired amount, control unit 13 will regulate the delivery of
pump 3. According to the invention, this takes place in a very accurate manner. As a
result, it is possible to achieve an almost constant return flow through the return line 11.
Such a return flow is always necessary in order to be able to pump vapour bubbles out

of the supply line and the injectors.

As indicated, it may optionally be possible to influence the effective cross section of
the restriction 12 in order to ensure a substantially constant flow through return line 11.
1 this is depondent on the desived accuiacy of the ictwn flow tlnough line 11.

Fig. 2 shows an injector assembly 20 according to the present invention which, in this
case, consists of four injectors 6. These are placed directly adjacent to one another by
means of coupling. Reference numeral 9 indicates a safety shut-off valve which is

connected to the first injector and to the line 15. The last injector 6 which is located
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furthest downstream is connected to a connecting piece 40 which is suitable for

connection to the line 11.

Figs. 2 and 3 show that each injector 6 comprises a housing 21. Housing 21 has an inlet

side 22 with an inlet opening 23 and an outlet side 24 with an outlet opening 25.

The delivery duct for metering liquidized vapour is denoted by reference numeral 26. A
line 15 is inserted into the latter, which line 15 is sealed with respect to the housing by

means of a seal 34.

Reference numeral 30 in Fig. 4 denotes a shut-off valve which can be accommodated
inside the housing 21. No details are given with regard to the operation of the shut-off
valve, but in principle it comprises a needle valve in combination with a coil which is
operated by means of a contact block 29. Shut-off valve 30 can be accommodated in
the housing 21 with the aid of retainer ring 8. Shut-off valve 30 is provided with an
inlet duct 31 and an outlet duct 32 which is controlled by means of the shut-off valve.

Each housing is provided with coupling means and/or coupling projections 35 and 36.
These are designed to engage with auxiliary ring 41 while, in addition, O-rings 37 are
provided. Auxiliary ring 41 can be attached by means of part 39.

Lips 29 are provided in order to attach housing 21 to any constructional part.

The above-described injectors can be connected to one another by rotation. By rotating
the latter, the coupling projections 35 and coupling projections 36 will grip behind
corresponding projections in an auxiliary ring 41 and the adjacent housings will be
moved iowards v anvilici slightly, as a resiilt of which the C-ring 27 is compressed in
a sealing manner. If desired, a snap closure (not shown) is provided, as a result of
which two adjacent injectors 6, once they have been scalingly placed in the correct
position with respect to one another can no longer be loosened by rotation in a simple
manner. During coupling together, the inlet side 22 of an injector is placed against the

outlet side 24 of the other injector and the inlet opening 23 of one injector is thus
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connected to the outlet opening 25 of the other injector. In this manner, an optimum

seal and connection between injectors can be achieved in a simple manner.

After reading tixe above, those skilled in the art will immediately be able to think of
variants, in particular regarding the way in which coupling is achieved. It will also be
understood that spacers can be placed between the injectors, which spacers are also
provided with comresponding projections 35 and 36, respectively.

In addition, it will be understood that any injector block, optionally in combination with
safety shut-off valve 9, can be achieved using such injectors. Such block may be
assembled in a simple manner without the risk of the individuals who carry out the
fitting causing leakage or any other faults which may lead to failure. This means that
even unqualified staff can carry out the assembling operation.

It is possible to carry out such an assembling operation both during the production of
the respective device and at a later point in time where an internal combustion engine
is, for example, present in a motor vehicle, but still has to be fitted with a system for

achieving operation by means of liquidized vapour.

In the attached claims, rights are sought for the present invention, but it should be
understood that variants which are only described in the subclaims, that is to say not in
combination with the main claim, also fall within the scope of protection of the present

invention.
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Claims

1.  Injector assembly (20) comprising two injectors (6) for metering/injecting a
liquidized vapour, wherein each injector (6) comprises an inlet side (22) provided
with an inlet opening (23) for liquid vapour, an outlet side (24) provided with an
outlet opening (25) for vapour, a delivery duct (26) for the metered delivery of
liquid vapour, as well as an electronic shut-off valve (30) having an inlet duct
(31) connected to the inlet opening (23) and an outlet duct (33) connected to the
delivery duct (26), characterized in that said injectors are provided with
interacting coupling means (35, 36, 41), which are designed such that, when these
injectors are coupled to one another, an inlet opening (23) of an injector is

connected to the outlet opening (25) of another injector.

2.  Injector assembly according to Claim 1, in which said inlet opening of said one

injector is directly connected to the outlet opening of the other injector.

3.  Injector assembly according to one of the preceding claims, in which said

delivery duct (26) is designed in order to connect a flexible line (15) thereto.

4. Injector assembly according to one of the preceding claims, in which said
interacting coupling means comprise interacting engagement means (35, 36, 41)
extending from the inlet side of said one injector and from the outlet side of the

other injector.

5. Injector assembly according to one of the preceding claims, in which said
coupling means (35, 36, 41) are embodied such that coupling is achieved by
b ndian e s borem tamtmndnmn crmble wamemnnt $a nevn nevAtline
1 lllls Dadiu Ltvwwu lJ WL vviuia xuay\..\..t W Uit divHivE .,

6. Injector assembly according to Claim 5, in which said rotation with respect to one

another is less than 180°.

7. Injector assembly according to one of the preceding claims, in which each

injector comprises an electrical connecting part (28) and said coupling means are
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9
embodied such that when said injectors (6) are coupled to one
another, said connecting parts (28) are oriented in substantially the same

direction.

Injector assembly according to one of the preceding claims, comprising automatic
locking means for automatically locking said injectors when they have been

completely coupled together.

Injector assembly according to one of the preceding claims, in which each
injector comprises a housing (21) having said inlet side, outlet side and delivery

duct, and an interior comprising said electrical shut-off valve (30).

Fuel-injection system comprising a supply line (5) and a discharge line for fuel,
in which said supply line is connected to the inlet side of an injector assembly
according to one of the preceding claims and said discharge line is connected to

the outlet side of an injector according to one of the preceding claims.

Fuel-injection system according to Claim 10, comprising a safety shut-off valve

(9) provided between said line and one side of the injector assembly.

Fuel-injection system according to Claim 11, in which said safety shut-off valve
is provided with coupling means (35, 36) for interacting with the coupling means

of said injector assembly.



WO 2008/004866 PCT/NL2007/050325

1/4
Fig 1
13 14
S S
1 / /
11?
s 9? 63\-—. 6.7:—. 62\——. 6.7:—. ¢12
) X || - -
5o LR
15
| 58 o8 53 gl
10~& I~ I~ I~
2~ +~4n3 . — — — —_ 7
8




WO 2008/004866 PCT/NL2007/050325

2/4

11

40

41

15




3/4




WO 2008/004866 PCT/NL2007/050325

4/4

30

W
NN

32

34

I

I

|

|

|

I

I
26
|

|

I
15
I

|

|



INTERNATIONAL SEARCH REPORT

International application No

PCT/NL2007/050325

A. CLASSIFICATION OF SUBJECT MATTER
INV. FO2M21702

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

FO2M

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

5 July 1994 (1994-07-05)
the whole document

the whole document

the whole document

A ~US 5 325 838 A (BENNETT DAVID E [US]) - 1,7-9

A WO 98/51923 A (BENNETT TECHNOLOGIES L L C 1
[US]) 19 November 1998 (1998-11-19)

A US 5 823 446 A (BENNETT DAVID E [US] ET 1
AL) 20 October 1998 (1998-10-20)

D Further documents ére listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring 1o an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

"T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
Involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
merr]ns, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

13 September 2007

Date of mailing of the intemational search report

02/10/2007

Name and mailing address of the 1SA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, TX. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Van Zoest, Peter

Form PCT/ISA/210 (second shaeet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/NL2007/050325
Patent document Publication Patent family Publication

cited in search report date member(s) date
US 5325838 A 05-07-1994 CA 2124533 Al 29-11-1994
WO 9851923 A 19-11-1998 AU 7377798 A 08-12-1998
CA 2289859 Al 19-11-1998
us 6216675 B1 17-04-2001
US 5823446 A 20-10-1998 AU 741238 B2 29-11-2001
AU 5294098 A 20-08-1998
CA 2228193 Al 18-08-1998
IT RM980090 Al 16-08-1999
JP 3494870 B2 09-02-2004
JP 10231755 A 02-09-1998
NL 1008329 C2 12-01-1999
NL 1008329 Al 20-08-1998

Form PCT/ISA/210 (patent family annex) (April 2005)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

