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1

This invention relates to an apparatus for in-
suring a constant ratio of mixture of fire extin-
guishing water and of the foam stabilizing solu-
tion to be admixed to said water.

To produce an effective fire extinguishing foam
it -is -essential, next to sufficiently changing the
mixture of fire extinguishing water and foam
stabilizing solution into foam, that even by fluc-

~ tuating pressures: or speeds .of flow of the fire
extinguishing water a constant ratio of mixture
between the. fire -extinguishing water and the
fogm stabilizing solution is maintained,

The pumps, which are developed for admixing
the fire extinguishing medium and which are
driven. by the fire extinguishing water, assure a
constant ratio of mixture but demand a consid-
erable expense for apparatus, while a constant
ratio of mixture is not assured if the foam. sta-
bilizing solution is introduced at the narrowest
portion- of a Venturi tube inserted in the pipe
line for  the. fire extinguishing water, because,
while a considerable smaller cost for mechanical
means is needed, the constant ratio of mixture
‘depends thereby on the feed pressure of the fire
extinguishing medium and the pressure in the
Venturi tube and. on the viscosity of said solu-
tion, especially if the feed pressure and the speed
of delivery of fire extinguishing water fluctuates.

The invention relates to a new apparatus for
maintaining constant the ratio of mixture of the
fire extinguishing water and of the foam: stabi-
lizing solution introduced at the narrowest por-
tion of a Venturi tube inserted into the pipe line

for the fire extinguishing water comprising the.

steps of creating a pressure level in the pipe line
for the fire extinguishing medium and maintain-
ing this pressure level in a constant ratio to a
predetermined pressure level in the current in the
Venturi tube. The pressure level in the pipe line
for..the. foam. stabilizing -solution may stand
thereby in a constant ratio to the entire pressure
level created by the Venturi tube in the:pipe line
for the fire extinguishing water or also to a par-
tial pressure level in the Venturi tube, whereby
the pressure level in the pipe line for the foam
stabilizing solution may also be equal to the pre-
determined pressure level in the pipe lme for the
fire .extinguishing water.

The constant ratio between the two pressure
levels is maintained in a simple manner by throt-
tling the delivery of the foam stabilizing solution
whereby in developing the idea of the invention

further, the initial pressures of. the two pressure
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solution to be added when the final pressures of
the two pressure levels are equal.

The same result is obtained by disposing the
disturbing body, such as a damper, in the sec-
ondary:pipe line for the fire extinguishing water.

The disturbing bodies have preferably the form
of dampers provided with bevel-edged passages of
reduced ‘diameter in relation to the cross section
of the pipe line, wherehy the size of the passages
is adapted to be adjustable preferably without
sudden steps for the purpose of changing: the
ratio of the mixture. Care is to be taken that by
changing. the size of the passage the hydro-
dynainic form of the cross section of the passage
is not changed so that, even with different cross
sections of the passage, 2. wide constancy of cur-
rent- values in relation to. different Reynolds
values. is maintained. \

For instance, on a damper having a rectangu-
lar passage, one of the edges of the passage may
be arranged on a part disposed slidably in the
plane of the damper or two. slidable parts com-
plementing each other to form the cross section
of the passage may be disposed opposite to each
other or so that they overlap each other. In
case the stationary edges of a slot-like passage
cannot be made with bevel edges, care is to be
taken that their length for each adjustment re-
mains .considerably shorter than the length of
the adjustable beveled edges and has no hydro-
dynamic effect.

Some: of the possible embodiments of the dis-
turbing. cross -plates  and an .admixzer provided
with the damper in accordance with the inven-
tion are hereinafter described with reference to
the drawing, wherein

Figure 1 is a longitudinal sectional view of an
admixer for a constant ratio of mixture;

Figure 2 is a cross sectional view of Figure 1;

Figure 3 is an embodiment of the damper in g
larger scale;

Figure 4 is a .sectional view taken of the axis
of an adjustable damper;

Figure 5 is a top view thereof;

Figure 6 is a sectional view taken on the axis
of a second embodiment;

Figure 7 is a view in cross section thereof;

Figures 8 and 9 are views in axial and. cross
section, respectively, of a third embodiment;

Figures 10 and 11 are two further embodi~
ments of the damper shown in the cross section
through the pipe line containing them;

Figure 12 shows a variation of the branch pipe
line feeding liquid to the container. : :
The pipe f‘conducting the main liquid Which is...
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under pressure, extends through the storage con-
tainer 2 for the liquid to be admixed. Adjacent to
the point where the pipe | leaves the container 2
a, Venturi nozzle 3 is built into the pipe {. Before
the inserted Venturi nozzle 3 a branch pipe line 4
extends from the pipe | and ends with a. flared-
out expanded portion 5 below the upper wall of
the container. From the boftom of the container,
a siphon pipe § extends having an elbow. 7 which
is located below the upper wall of the container
and leads to an admixing nozzle 8 provided in the
Venturi insert 3.

The inlet 9 of the container 2 is disposed in the
front wall thereof and is arranged so that it is

located approximately at the same level with the
elbow 1 and below the flared outlet 5 if the pres-
sure pipe | and the container 2 are arranged hori=
zontally. Thereby, the filling level of the con-
tainer 2 is located also below the outlet 5 end the
elbow T so that no liquid can escape through the
branch pipe line & or the siphon. pipe § during the
filling.

Furthermore, the branch pipe line 4 and the
branch of the siphon pipe 5 léading the admixing
nozzle. 8 are also. formed: into siphons, the elbows
10, t& of which are loecated higher than the inlst
9 when the pressure:pipe ¢ and the container 2 are
arranged. vertically: so: that: in this position also
an undesired: outflowing of liguid to be admixed
from the container 2 cannot.occur.

When  a. liquid under pressure flows through
the pressure pipe 1, a portion of this liquid enters
through the branch pipe line 4 into the filled con-

tainer 2 whereby a.mixing of the two liquids. is

prevented by the flared:outlet 5. By the pressure
liquid entering into the:container 2 the admixture
liquid is:conducted. from the container 2 thirough
the siphon pipe § and the admixing nozzle 8 to
the pressure pipe |: and: is. mixed with the pres-
sure ligquid.. It isnotnecessaryto overcome there-
by & delivery level.since the level of the liquid in
the container 2 remains dlways at the level of the
siphon elbow T. Furthermore, all stop valves or
other movable or ddjustable parts or armatures
are omitted:

If the liquid to be admixed is of lower specific
gravity than the pressure:liquid, the connections

of the pipes.4.and: 6: to the pressure pipe: I gre:iri-

terchanged. The: préssure pipe may also be-exs
tended alongside the container 2, while: the- con<

tainer 2 may also lie above the pressure pipe f.
Moreover, two' adimixing: containers; which may

be connected: as required; may: be provided in:as-:

sociation with.the pressure-pipe.

In the pipe I,
Venturi pipe 3, a damper (2 (Fig. 3) ig inserted,
The damper {2, which is:provided with g passage
i3 having beveled: edges: causes a. difference. in
pressure in the part located before: the: dsmper 12
and the Venturi tube 3:or-a: turbulence of the fire

extinguishing medium causing said difféferice in:

pressure. For the:-efficiericy’ of the new dampei

it is sufficient that the pressure level created:

thereby is either equal:or at: 4. certain ratio to a
predetermined:pressure:level.in.the cutient in the

Veturi tube 3 of the pipe line f for the fire ex—

tinguishing water.
It is sufficient to:provide a fixed damper to as-

sure a constant ratio of mixture in the pipe line f°

even by fluctusations: in the pressure- or in- the
quantity. of fire extihguishing water passing
through.

In case: it is: necessary to: figure with' greater
fluctuations of pressure: or- quantities of” lquid

passing: through' o1 if” the: vatio: of mixtuie:is to

- just before it enters into- the
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4
be adjustable, an adjustable damper in accord-
ance with Figures 4-11 is preferably used.

In accordance in Pigures 4 and 5, a damper 15 is

set into the pipe {4 and the damper I5 has a
variable: rectangular passage (6 provided with
fixed béveléd edges 11. The edge 8§ is formed
by a slide 19 located in the plane of the damper
5. The slide is guided in the extension 26 on the
pipe 14 and is adjustable by means of a spindle 21.

Accordihg to Figures 6 and 7, two dampers 198,
19% are disposed in the guide extensions 20s, 28t
of thé pipe 14 by means of spindles ZIE, 21b so
that they are adapted to be adjusted in opposite

"""" The guide
extensions are disposed oppositely to each other
and are offset in: axial direction to each other.
The two siides (92, (9% slide on top of each other
and are provided in their control edges with bevel-
edged arigular cut-outs (82, {8°., The two spin-
dles are preferably connected with each other
for the purpose of Leing rotated simultaneously.

In the modification shown in Figures 8and 9, &
vound damper {8 is disposed in the area of the
round passage [71° of a dampér {5¢ so that it is
adapted to be turnéd into said passage.

According to the arfangement shown in Figures
10'and 11, the control edges 179, 189, and {7°, 18e,
respectively of the damiper parts 154, 194, and. {5¢
and 19¢, respectively, may also define a. slanting
slot 169 or a zig-zag slot 168, If the stationary
control édges 239 and 23¢, respéctively, are not
beveled, their length should e héld short for each
adjustment of the width-of the slot,

In place of the arrahgement of the damper in
the pipe il for the foam stabilizing solution, the
damper {22 may be disposed in the branch pipe
line 4 for the fire extinguishing water, as shown
i Figure 12.

From the foregoing, it will be séen that the
invention relates to a new miethod of maintain-
ing constant the miixing' ratio between the ex-
tinguishing water and the' foam- stabilizing so-
lution added thereto af the narrowest point of
a Venturi tube provided in- the extinguishing
water duct, wherein a pressure stage is set up
in' the' delivery diict for the foam- stabilizing so-~
lution and this pressure stage is'maintained at a
fixed rdtio to a pre-selected préssure stage in
the flow of the Venturi tube. This pressure stage
in the foam: stablhzmg solution duct may bear a
fixed ratio to the full pressure stage formed by
the Venturi tube in the extinguishing water duct
or to & low-pressure stage in the Venturi tube,
the pressure stage in the fodm stabilizing so-
lution duct also beinig; if desired; equal to' the
pré-selected pressure stage in' the foam: stabiliz~
ing solution duct.

The- fixed relation between the two pressure
stages is' maintained in & simple manner by
throttling the delivery of foam stabilizing solu~
tion, while il accordance-with & furthier develop-
ment’ of the invention the- initigl pressures of
the two pressure-stages may be employed to'con-
trol a-regulator determining the quantity of foam
stabilizing- solution- delivered, the end pressure’
of the two pressure-stages being the same:

The: same result’ is achieved: if' the' disturb-
ing element producing this: pressure’ stage: such
ag'a didgphragm, is'provided in the-subsidiary duct
for the extinguishine watei.

The disturbing elements preferably have the
form-of diaphragm- discs' having’ a sharp-edged
passage narrowed:in:relation to the cross-section
of” the-duet, the size of the- passige: being pref«
erably steplessly adiustable: foi the: puipose of
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varying the mixing ratio. Care must be taken
that the hydrodynamic form of the cross-section
of the passage is not varied by the variation of
the size of the passage, in order that a wide
range of constancy of the through-flow values
may be maintained in dependence upon different
Reynolds values even with different cross-sec-
tional areas of through-flow.

Thus, for example, with a diaphragm having
a rectangular passage one of the edges of the
passage may be arranged at a part displace-
able in the plane of the diaphragm. element,
while two slide valve portions combining to form
the cross-section area of the passage may be
provided opposite one another or one above the
other. If the fixed boundary edges cannot be
made with sharp edges for a slot-like passage, it
is merely necessary to ensure that the length
thereof for each adjustment remains substan-
tially below- the length of the adjustable sharp-
edged sides  and has no hydrodynamic influ-
ence.

I claim:

1. Apparatus for admixing a liquid with a sec-
ond flowing ligquid under different pressure, for
fire extinguishers and the like, comprising, a
container having a filling inlet provided with a
cap, a pressure pipe extending therethrough, a
venturi. in the discharge end of the pressure

pive, an admixing nozzle in the venturi, a branch-

pipe connected to the pressure pipe anterior to
the venturi and having a flared outlet disposed
close to one side of the container, and a siphon
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pipe communicating at one end with the admix-
ing nozzle and having its inlet end disposed ad-
jacent the wall of the casing opposite the flared
outlet of the branch pipe.

2. Apparatus according to claim 1, wherein the
container is arranged in such relation to the
pressure pipe that its liguid level lies at least at
the height of the admixihg nozzle. .

3. Apparatus according to claim 1, wherein the
siphon pipe has an elbow lying at the level of
liquid in the container in its filling position.

4. Apparatus according to claim 1, wherein the
pressure pipe lies near to the bottom of the con-
tainer, and the branch pipe and the siphon pipe
are situated in the container in such a position
in relation to the filling inlet thereof that when
the container is held in vertical position the por-
tions thereof connecting with the pressure pipe
are disposed above the liquid level determined
by the filling inlet. .
ERNST KI.OSSE.
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