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(57) Abstract: The invention relates to a device (1) for an injector (2) in order to mix foam liquid (3) in water (4), comprising a
movable piston, which exhibits two piston faces with separate piston areas, i.e. a pressure drop piston (6) and an inlet (7) leading
thereto for foam concentrate (3) to the suction side of the injector (2). Said injector (2) is arranged internally in said movable pres-
sure drop piston (6) in order to adjust varying water flow past said injector (2) and with maintained pressure drop. The pressure drop
piston (6) exhibits axial passage for water. A dosing valve (8) to the injector (2) is provided to vary occurring water flow changes in
order to keep the premix within the intended wanted limits, so that when the water flow (4) past the injector is low, it is so arranged
that smaller quantities of foam concentrate (3) are dosed than when the water flow (4) past the injector (2) is increased.
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Device for an injector

The present invention relates to a device
for an injector in order to mix foam liquid in water,
comprising a movable piston, which exhibits two piston
faces with separate piston areas, i.e. a pressure drop
piston and an inlet leading thereto for foam concentrate
to the suction side of the injector.

Injectors are intended to mix foam liquid
in water to form a premix, which is used for firefighting
purposes. Such known injectors are freguently occurring
and are used for stationary as well as portable
applications. The so called intermediate injector makes it
possible to suck foam ligquid in the form of a concentrate
from an cpen vessel and to dose said foam liquid into a
pressurized conduit. However, said intermediate injector
requires a pressure drop between incoming and outgoing
conduit of about 33%, but said injector has a fixed flow.

It is necessary to obtain brocader flow
ranges, since newer foam liquids are developed.

Previously, there were only foam ligquids,
which were approved for admixtures of 3% and 6%, but now
there are foam liquids, which are approved for 1% and even
less. Such an intermediate injector, which is well

developed, may dose up to about 10% with an acceptable

pressure drop.

Thus, there exist conditions to obtain an
injector with variable admixture of foam ligquid in water
in a pressurized conduit.

The device, which is previously known by

US 6,659,187 Bl, comprises a separate pilot valve, which
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is arranged to control the dosage of foam concentrate in
the water. Thereby, the injector (JI) is located at the

rear end of the diffusor (CPS). The inlet (FCI) for foam
concentrate is located at the rear end of said diffusor.
Separate housings (B) are provided to enclose the entire
device, and this means that the device becomes enormous

and comprises many parts.

The main object of the present invention
is, therefore, in the first place to make it possible to
obtain flow independent admixture of foam liquid with a
constant percentage.

Sald object is reached by means of a
device according to the present invention, which is mainly
characterized in that said injector is arranged internally
in said movable pressure drop piston in order to adjust
varying water flow past said injector and with maintained
pressure drop, that the pressure drop piston exhibits
axial passage for water, that a dosing valve to the
injector is provided to vary occurring water flow changes
in order to keep the premix within the intended wanted
limits, so that when the water flow past the injector is
low, it is so arranged that smaller quantities of foam
concentrate are dosed than when the water flow past the
injector is increased, and that said movable pressure drop
piston is enclosed by a surrounding housing.

The invention is described below as a
preferred embodiment, whereby it is referred to the accom-
panying drawings, in which

Fig. 1 is a sectional view along a device,
which is provided for maximum water flow and maximum
admixture of foam liquid,

Fig. 2 illustrates an inlet valve in fully

opened position,
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Fig. 3 is a sectional view across the
device, but adjusted for low water flow and a small amount
of admixture of foam, and

Fig. 4 illustrates the inlet wvalve in said
position.

A device 1, which is illustrated as an
example in Figs. 1-4 and which is provided at an injector
2 in order to mix foam liquid 3 in water 4 and which
comprises a piston, which is movable in axial direction 5
and which exhibits two piston faces with separate piston
areas, l.e. a pressure drop piston 6 and an inlet 7
leading thereto for foam concentrate 3, and an injector 2
for water, respectively, has said injector 2 provided
internally in said movable pressure drop piston 6.
Thereby, it is possible to adjust varying water flow 4
past said injector 2, but with maintained pressure drop. A
dosing valve 8 to the injector 2 is provided to vary
occurred water flow changes in order to keep the premix of
foam 3 within intended wanted limits, so that when the
water flow 4 past the injector is low, it is so arranged
that less foam concentrate 3 is dosed past the injector.

The present invention, which is illustrat-
ed as an example in Figs. 1-4, is based on the idea that
the water 4 is passed past the injector 2 with up to ten
times the capacity of the injector 2, and in certain
application with still more. The demand for pressure drop
in the region of 30-40% can be achieved by means of
diaphragm faces or pistons and also by means of spring
force.

A dosing valve to the injector 2 is
required, which can vary with the water flow changes, sa
that the premix is not varied in percentage more than the

standard demands, for example 1%-1,3%. This dosing valve
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can be mounted, so that it senses the position of the
water regulating function. This means that when the water
flow past the injector is low, a small amount of foam
concentrate is dosed, and when the water flow is high, the
dosage of foam is increased. In the product in question
the valve is built-in, so that a part of the piston
constitutes one side of the function.

The inlet pressure to the injector 2 is,
as 1s illustrated in Figs. 1-4, arranged to act on the
high pressure side H of the pressure drop piston 6, which
in its turn is arranged to balance the low pressure side L
of the pressure drop piston 6. Thereby, the respective
diametrically opposed piston sides 6A, 6B of the pressure
drop piston form low pressure side L and high pressure
side H, respectively. A passage 13 for maximum water
passage 4 is adjustably provided depending on the dis-
placement movement of the pressure drop piston 6 between
completely closed and maximally open positions, S and 0,
respectively. A passage 51 for water passage leads to the
high pressure side 6B of the pressure drop piston 6. The
inlet 7 for foam concentrate 3 debouches across the
pressure drop piston 6 into the vacuum chamber 14 of the
injector 2 between the nozzle 12 and a diffusor 20 leading
therefrom, and a valve 8 for foam concentrate 3 is
provided at said inlet 7.

The injector 2 is formed by a nozzle 12, a
said vacuum chamber 14 and a diffusor 20.

Said wvalve 8 for adjusting the foam con-
centrate 3 is provided to be adjusted by the displacement
movement of the pressure drop piston 6.

In shut off position, when the plant is
not in operation, the return movement of the pressure drop

piston 6 is obtained by means of a number of springs 15,
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which are distributed along the low pressure side L of
said pressure drop piston. The smart and unique of the
present solution is, however, that the main part of the
injector 2 is located inside the pressure drop piston 6,
which means that only one movable part is required. The
product, as it is now described, is independent of the
flow, but not of the pressure.

The function of the pressure drop regula-
tor is as follows:

When flow changes are within the scope of
approved percentages the pressure drop is maintained, so
that the injector generates a negative pressure in the
vacuum chamber 14. The negative pressure is generated in
that the water flow through the nozzle 12 converts
pressure energy into kinetic energy. All pressure energy
is converted into kinetic energy if the pressure drop
above the injector is more than 33%. The ratio of the
pressure at the high pressure side H and low pressure side
L of the piston is 1:0,67. The function of the diffusor 20
is to recreate kinetic energy in the vacuum chamber into
pressure energy. Depending on the consumption downstreanms
the piston will adjust itself in a position between mini-
mum and maximum. The foam valve will be located in posi-
tion in relation to the edge of the piston in order to
deliver the correct dosage. This is clear from Figs. 1-4.

For example, if the flow area of the
injector is 1:10 and a foam liquid of 1% is used, the
injector will dose 10% in the vacuum chamber at maximum
flow. This over-enriched premix will meet the water
passing and be mixed into a premix of 1%.

According to the illustrated embodiment of
the invention a tube 53 extending from the surrounding

housing 52 enclosing the different parts is provided,
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through which said wanted premix 50 is discharged to the
place of consumption. Thus, said movable pressure drop
piston 6 is surrounded and enclosed by such a surrounding
housing 52.

The invention should have been clear from
the above description as far as the nature as well as the
function are concerned. However, the invention is of
course not limited to the embodiment described above and
illustrated in the accompanying drawings. Modifications
are possible, especially as far as the nature of the
different parts is concerned, or by using equivalent
technique, without departing from the scope of the inven-

tion as it is defined in the patent claims.
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PATENT CLAIMS

1. Device (1) for an injector (2) in order to
mix foam liquid (3) in water (4), comprising a movable
piston, which exhibits two piston faces with separate
piston areas, i.e. a pressure drop piston (6) and an inlet
(7) leading thereto for foam concentrate (3) to the
suction side of the injector (2), characterized in that
the main part of said injector (2) is arranged internally
in said movable pressure drop piston (6) in order to
adjust varying water flow past said injector (2) and with
maintained pressure drop, that the pressure drop piston
(6) exhibits axial passage for water, that a dosing valve
(8; 16) to the injector (2) .is provided to vary occurring
water flow changes in order to keep the premix (50) within
the intended wanted limits, so that when the water flow
(4) past the injector is low, it is so arranged that
smaller quantities of foam concentrate (3) are dosed than
when the water flow (4) past the injector (2) is
increased, and that said movable pressure drop piston (6)

is enclosed by a surrounding housing (52).

2. Device according to Claim 1, characterized
in that the inlet pressure to the injector (2) is arranged
to act on the high pressure side (H) of the pressure drop
piston, which in its turn is afranged to balance the low

pressure side (L) of the pressure drop piston (6).

3. Device according to Claim 2, characterized

in that the respective diametrically opposed piston sides
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(L, H) of the pressure drop piston (6) form low pressure

side (L) and high pressure side (H), respectively.

4. Device according to anyone of the
preceding Claims, characterized in that a passage (13) for
maximum water passage (4) is adjustably provided depending
on the displacement movement of the piston (6) between
completely closed and maximally open positions (S and O,

respectively).

5. Device according to anyone of the
preceding Claims, characterized in that inlet (7) for foam
concentrate (3) debouches across the pressure drop piston
(6) into a vacuum chamber (14) between the injector (2)
and a diffusor (20) leading therefrom, and that a said
valve (8) for foam concentrate (3) is provided at said

inlet (7).

6. Device according to Claim 5, characterized
in that said valve (8) for adjusting foam concentrate (3)
is provided to be adjusted by the displacement movement

(5) of the pressure drop piston (6).

7. Device according to anyone of the
preceding Claims, characterized in that in shut off
position and when a plant in question is not in operation,
the return movement of the pressure drop piston (6) is
obtained by means of a number of springs (15), which are
distributed along the low pressure side (L) of said

pressure drop piston.
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preceding Claims, characterized in that the injector (2)
is formed by a nozzle (12), a vacuum chamber (14) and a

diffusor (20).
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