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(54) MIXING VALVE AND ASSEMBLY FOR DILUTING OR MIXING HAZARDOUS SUBSTANCES

(57) The subject matter of the invention consists in
that the assembly for diluting or mixing especially dan-
gerous substances comprises a first container (1), which
is closed by a membrane (3), a valve (4) with a knife (13)
and a second container (7), which is provided with a pipe
throat (16) with a float (10), which is provided with a nee-
dle (9).

The invention also relates to a mixing valve, in par-
ticular for diluting or mixing hazardous substances, which
comprises a valve with a knife and a pipe throat with a
float which is provided with a needle.

The valve is provided with a means for non-remov-
able connection to the first vessel, a baffle (5) with a sys-
tem of openings (6) and a central opening (8).
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Description

Technical Field

[0001] The invention relates to a mixing valve and an
assembly for diluting, mixing and pouring substances, in
particular liquids and possibly also substances of other
states of matter, for example gases, in particular in cases
where it is undesirable for human to make a direct contact
with concentrated liquid or gas.

Background Art

[0002] At present, some technically complex means
are available which contribute to the safe dilution, mixing
and pouring of substances, especially liquids. These
means are technically complicated and require electrical
equipment for their function, so they are also expensive.
The second known variant for these purposes is a solu-
tion which works on the basis of the supply of water under
pressure from a hose. Such a solution is disadvanta-
geous because it does not allow the mixing of liquids in
the form in which they are commonly sold on the market,
for example in PE bottles of various shapes. At present,
no technical solution is known which allows diluting or
mixing liquid substances or similar mixtures without the
use of electrical equipment or dilution using external
pressure.

Summary of the Invention

[0003] The subject matter of the invention consists in
that a mixing valve, in particular for diluting or mixing
dangerous substances, comprises a valve body with a
knife and a tubular throat with a float which is provided
with a needle.
[0004] The valve body is provided with a means for a
non-removable connection to the first container, a baffle
with a system of openings and a central opening.
[0005] The valve body is threaded on its lower outer
part and a circular knife with a circumferential cutting
edge and a contact point for contact with the float needle
is housed inside the valve body.
[0006] The pipe throat is provided with an internal
thread above the holder and at least one opening below
the holder, and in the lower part it is provided with at least
one cutout for accommodating a float.
[0007] The pipe throat can be provided on the outer
circumference with at least one height-complete or in-
complete rib. The pipe throat can be provided with at
least two rectangular openings around the circumfer-
ence, from which the flexible tongue emerges.
[0008] The cut-out for accommodating the float is pro-
vided with a slot and at least one retainer in the lower
part and it is provided with an approach in the upper part
which extends to the highest point followed by the de-
pression.
[0009] The float has the shape of an inverted cylindrical

container, from the bottom of which a needle emerges,
while in the lower part at least one throat with a stabilizer
is arranged from the outside. The diameter of the float
needle may decrease towards its tip. The float can be
equipped with an extension with supports and protru-
sions on its circumference. The float can be provided with
a shoulder in its lower outer part on its circumference.
[0010] The invention also relates to an assembly for
diluting or mixing particularly dangerous substances, the
subject matter of which consists in that it comprises a
first container which is closed by a membrane, a valve
with a knife and a second container which is provided
with a pipe throat with a float provided with a needle.
[0011] It is preferred that the tubular throat with the
float, which is provided with the needle, is fixed in the
second container by means of a holder by welding or
gluing.
[0012] It is further preferred that the second container
is formed as a bag of plastic material which is at least
partially transparent.
[0013] The invention makes it possible to mix, pour or
dilute liquids or other substances quickly and completely
safely without contact with the operator, so that it meets
all modern requirements for the handling of dangerous
substances, in particular liquids. It allows handling for
both professional and non-professional workers, while
handling is easy, fast and does not require the use of any
special equipment that needs a supply of energy for its
operation.
[0014] The use of a second bottle in the form of a bag
contributes to the improvement of the environment, as
the invention allows significant savings in transport, as
most hazardous substances are diluted in a relatively
large proportion and bottles of this type do not take up
much space during transport.

Brief description of the drawings

[0015] The subject matter of the invention is shown in
an exemplary embodiment in the accompanying draw-
ings, where Figure 1 shows the invention in an exploded
state in a variant in which the float rotates before cutting
the membrane, Figure 2 shows in an axonometric view
the pipe throat of the second container in a variant in
which the float rotates before cutting the membrane, Fig-
ure 3 shows in an axonometric view the float in a variant
in which the float rotates before cutting the membrane,
Figure 4 shows the mixing valve in longitudinal section,
Figure 5 shows the knife in an axonometric view, Figure
6 shows the invention in an exploded state in a variant
in which the float does not rotate before cutting the mem-
brane, but is held in a position ensuring cutting the mem-
brane by means of a flexible pipe throat body in the lower
part of the pipe throat under the holder, Figure 7 shows
in an axonometric view the pipe throat of the second con-
tainer in a variant in which the float does not rotate before
cutting the membrane, but is held in a position ensuring
cutting the membrane by means of a flexible pipe throat
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body in the lower part of the pipe throat under the holder,
Figure 8 shows in an axonometric view the float in a var-
iant in which the float does not rotate before cutting the
membrane, but is held in a position ensuring cutting the
membrane by means of a flexible pipe throat body in the
lower part of the pipe throat under the holder, Figure 9
shows the invention in an exploded state in a variant in
which the float does not rotate before cutting the mem-
brane, but is held in a position ensuring cutting the mem-
brane by means of a flexible pipe throat body in the upper
part of the pipe throat above the holder, Figure 10 shows
in an axonometric view the pipe throat of the second con-
tainer in a variant in which the float does not rotate before
cutting the membrane, but is held in a position ensuring
cutting the membrane by means of a flexible pipe throat
body in the upper part of the pipe throat above the holder,
Figure 11 shows in an axonometric view of the float in a
variant in which the float does not rotate before cutting
the membrane, but is held in a position ensuring cutting
the membrane by means of a flexible pipe throat body in
the upper part of the pipe throat above the holder.

Detailed Description of the Invention

[0016] The assembly for diluting or mixing hazardous
substances, in particular liquids, consists of a first con-
tainer 1 in which the dangerous substance is stored, a
mixing valve body 4 and a second container 7 containing
a liquid which is to dilute the hazardous contents of the
first container 1 to practically usable composition for a
specific purpose in such a way that the external environ-
ment cannot be contaminated with a dangerous sub-
stance or splashed with a dangerous substance by a per-
son engaged in dilution or mixing.
[0017] The invention is further described in an exem-
plary embodiment, wherein individual variants of certain
parts of the invention being given in particular.
[0018] The throat 2 of the first container 1 is provided
with a membrane 3, which serves to prevent the contents
of the first container 1, which is most often a liquid, from
escaping the interior of this first container 1. A valve body
4 is subsequently connected to the throat 2 of the first
container 1. This connection of the valve body 4 to the
throat 2 of the first container 1 must be firm and non-
removable, so that the attached valve body 4 can no long-
er be removed. It can be realized, for example, by a bay-
onet connection which can no longer be released, and
this connection cannot be realized by a detachable con-
nection, for example by means of a thread.
[0019] The valve body 4 is provided on its upper side
with a baffle 5 provided with an assembly of openings 6
through which the contents of the first vessel 1, which is
generally a dangerous liquid, flow in the case of mixing
or dilution into a second vessel 7 in which water is usually
stored. In the middle of the baffle 5 there is a central
opening 8 through which the needle 9 of the float 10 pass-
es. From the outside, the valve body 4 is provided with
a thread 11. A shoulder 12 is formed on the underside

of the valve body 4 for precise and stable mounting of
the knife 13 which can be moved up and down to a certain
extent.
[0020] The knife 13 serves to cut the membrane 3,
which is attached to the throat 2 of the first container 1.
Before its assembly and non-removable attachment to
the first container 1, the knife is stored inside the valve
body 4. It most often has a round shape. The outer di-
ameter of the knife 13 must not be larger than the inner
diameter of the throat 2 of the first container 1, so that
the membrane 3 can be easily cut, since the peripheral
part of the circular knife 13 has a cutting edge 14 to re-
move the tight seal of the first container 1 by the mem-
brane 3 only at the time and in the circumstances in which
the person diluting or mixing decides to do so, respec-
tively. The outer circumference of the knife 13 is mounted
on a shoulder 12, which is formed inside the valve body
4, and thus forms a support for the correct positioning
the knife 13 and ensuring its function without eventual
jamming.
[0021] The middle part of the circular knife 13 cannot
be full, i.e. it must have sufficiently large openings through
which the contents of the first container 1 can flow during
use, i.e. after cutting the membrane 3, into the second
containers 7. In the middle, the circular knife 13 is pro-
vided with a contact point 15, on which the tip of the nee-
dle 9 of the float 10 rests. During dilution or mixing the
substances, the needle 9 pushes the knife 13 towards
the membrane 3, whereby its cut takes place.
[0022] The pipe throat 16 is fixed to the second con-
tainer 7 by means of a holder 18, most often so that the
holder 18 is heat-sealed to the second container 7 which
is formed as a bag of a plastic impermeable material.
The holder 18 is mounted on the outside of the pipe throat
16 and provides a secure, impermeable and economi-
cally acceptable attachment to the second container 7.
The pipe throat 16 is the first component described to
have a variant solution.
[0023] The first variant of the pipe throat 16 is shown
in Figure 2. Under the holder 18, it has a cylindrical shape
in which at least two elongated openings 20 are formed
circumferentially, which serve to allow a fluid to flow
smoothly throughout the device during mixing or dilution
of fluids. At least two height-complete or incomplete ribs
30 can be arranged circumferentially around the elongate
openings 20 on the body of the pipe throat 16, which
ensure sufficient rigidity of the body of the pipe throat
body 16.
[0024] The pipe throat 16 is provided at its end above
the holder 18 with an internal thread 17, to which the first
container 1 is screwed during dilution or mixing, said first
container 1 being provided with a fixed valve body 4 and
a membrane 3 which secures the contents of the first
bottle 1 against possible undesirable leakage.
[0025] At the opposite end with respect to the point
where the internal thread 17 is formed on the pipe neck
16, the float 10 is inserted into the pipe neck 16. At this
point, the pipe throat 16 is provided circumferentially by
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at least one, but most often by two circumferentially op-
posite narrow slots 21 through which necks 22 of stabi-
lizers 23 of the float 10 pass.
[0026] The slot 21 is provided with retainers 19 which
define a narrow space for inserting the neck 22 of the
float stabilizer 23 of the float 10 to accommodate the float
10 in the interior of the pipe throat 16 and prevent the
float 10 from being easily ejected from the interior of the
pipe throat 16. When filling the second container 7 with
a liquid, most often water, the float 10 moves upwards
inside the pipe neck 16. The upward movement is made
possible by the fact that the float 10 is hollow, which al-
lows it to float on the surface. The tubular throat 16 has
a cylindrical shape inside, which allows the float 10 to
move only in the up and down direction. On the outside
of the pipe throat 16, ribs 30 can be arranged to increase
the rigidity of its body, either in the full height, i.e. along
the entire length of the lower part of the pipe throat 16 or
only along a part of its length.
[0027] However, when the second container 7 is filled
to the required amount, the float 10 rises upwards to a
point or position where the user can turn it over the mal-
leable walls of the second container 7, which in this case
consists of, for example, a plastic bag, the turning being
possible in only one direction, whereby the height lock
of the float 10 inside the pipe throat 16 is secured. In this
position the float 10 is firmly held, and the needle 9 of
the float 10 is in a firmly stabilized position relative to the
pipe throat 16.
[0028] The turning of the float 10 itself is physically
demanding so that children are not capable of this ma-
nipulation. This is ensured by the high degree of friction
between the mutually moving parts of the float 10 and
the pipe throat 16. This prevents the whole system from
being used by children, which forms an important safety
element of the whole assembly.
[0029] To make the turning of the float 10 more difficult
is provided by the design of the float 10 and the tubular
throat 16. The float 10 is provided in the lower part with
the neck 22 of the stabilizer 23. The tubular throat 16 is
provided above the slot 21 circumferentially by at least
one but most often two cutouts 24 in which the neck 22
of the stabilizer 23 of the float 10 is moving. The upper
edge 29 of the cutout 24 defines the correct height of
fixing the upper position of the float 10 and the needle 9
for correct function, i.e. for cutting the membrane 3 which
closes the first container 1.
[0030] When the neck 22 of the stabilizer 23 of the float
10 strikes the upper edge 29 of the cutout 24, the float
10 is ready to be locked into the working position of the
needle 9. The locking realized so that the person carrying
out the mixing or diluting grasps the stabilizers 23 and
starts to overcome the resistance against the rotation.
The rotation of the float 10 is assisted by the approach
25, after the neck 22 of the stabilizer 23 reaches the high-
est point 26 of the approach 25, overcomes it by force
and the throat 22 is than placed in the depression 27 of
the cutout 24, thus completing the process of locking the

float 10 and needle 9 to the correct working position.
[0031] In the upper part, the pipe throat 16 is provided
with elongated openings 20, through which the second
container 7 is filled with water. Through these elongated
openings 7, the contents of the first container 1 is also
flowing into the second container 7, thus mixing the two
fluids.
[0032] The second container 7 can have any shape,
size and material from which it is made. A material which
can be reduced before use to take up as little space as
possible appears to be particularly advantageous. Such
a container is, for example, a plastic bag which can be
easily packaged in a container assembly which contains
a dangerous content. It is important that at least a part
of the second container 7 is transparent, so that in par-
ticular the position of the float 10 can be visually inspected
before it is locked in the working position.
[0033] The second variant of the tubular 16 is shown
in Figures 6 and 7. It has a cylindrical shape under the
holder 18, in which at least two elongated openings 20
are circumferentially formed, which serve to allow fluid
to flow smoothly throughout the device during mixing or
dilution of fluids. Between the elongate openings 20, two
notches 31 are optimally formed circumferentially on op-
posite sides. This design allows the float 10 to be gripped
over the malleable walls of the second container 7 to
keep it in a position which allows the membrane 3 to be
ruptured. At least two rectangular openings 28 can be
created circumferentially on the body of the pipe throat
16 to facilitate the grasping of the float 10, from the lower
part of which a flexible tongue 36 emerges, which facili-
tates the gripping and fixing of the float 10 in the position
in which the membrane 3 is to be ruptured. It is obvious
that the shape of the holes can be other than rectangular.
This variant is simpler than the previous variant, because
it does not require the float to be provided with stabilizers,
nor does it require the modification of the pipe throat 16,
which consists in creating a cutout 24 and an approach
25 for locking the float in the correct position.
[0034] The third variant of the pipe throat 16 is shown
in Figure 10. This variant allows mixing and pouring in
cases where the second vessel 7 is rigid and through
their walls it is not possible to act on the float 10 so that
it can be secured in the desired position for its basic func-
tion, i.e. the rupture of the membrane 3. This is made
possible by the fact that the pipe throat 16 is between its
upper part with the internal thread 17 and the holder 18
for fixing the pipe throat 16 in the second container 7
provided with a resilient element 32 which allows the user
to fix the float 10 from the outside, for example by hand
pressing through the resilient element 32 in a position in
which it can fulfill its basic function, i.e. the intersecting
the membrane 3.
[0035] The resilient element 32 can be made of either
a thinner material or a resilient material in order to fix the
float 10 in the desired position.
[0036] Said three variants of the pipe throat 16 also
require corresponding structural modifications also on
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the float 10. The float 10 for the technical solution within
the first variant is shown in Figure 3, for the second variant
in Figure 8 and for the third variant in Figure 11.
[0037] The float 10 for the above-described first variant
is shown in Figure 3 and is characterized by stabilizers
23 which are connected to the body of the float by means
of necks 22. The needle 9 itself is in this case graded in
diameter so that its smallest diameter passes through
the valve 4 and subsequently abuts the contact point 15
of the knife 13 with its smallest diameter.
[0038] The float 10 for the second variant is shown in
Figure 8. Its design is simple, preferably it can be provid-
ed on its circumference with several, most often two pro-
trusions 33, which prevent slippage in case it is necessary
to hold the float 10 in the desired position from the outside
of the second container 7. In the lower part, the float is
provided with a shoulder 37, which rests in the lower po-
sition of the float 10 inside the pipe throat 16 on a cir-
cumferentially incomplete flange. This measure is intend-
ed to prevent the float 10 from unintentionally sliding out
of the body of the pipe throat 16.
[0039] The float 10 for the third variant is shown in Fig-
ure 11. Since it is gripped and fixed above the holder 18,
i.e. in its upper position only, it can be structurally adapted
so that the needle 9 emerges from the attachment 34 of
the float 10, which is provided on the circumference with
two supports 35.
[0040] Mixing or diluting as follows. After reading the
instructions, the user most often fills the second container
7 with water or possibly with another liquid. In the first
variant of the technical solution, the float 10 rises to the
required level as a consequence of striking the neck 22
of the stabilizer 23 of the float 10 the upper edge 29 of
the cutout 24 of the pipe throat 16. At this point, the user
rotates the float 10 to the final position from the outside,
i.e. through the body of the second container 7, the final
position being defined by the depression 27 in the cutout
24 of the pipe throat 16. This locks the float 10 and the
needle 9 into the correct working position.
[0041] Subsequently, the user screws the first contain-
er 1 onto the second container 7. During screwing, a seal-
ing of the whole system first takes place. Only after the
sealing the whole system the tip of the needle 9 of the
float 10 strikes the knife 13, which is located inside the
valve 4. The knife 13 then pierces the membrane 3, which
protects the contents of the first container 1 from unwant-
ed leakage. After cutting the membrane 3, the two fluids
in the second vessel 7 are mixed. After emptying the first
container 1, the user shakes the entire closed system to
mix the two liquids perfectly. Finally, the user unscrews
the first container 1. The diluted contents in the second
container 7 can be used immediately or can be stored in
the second container 7. For this purpose, this container
is also provided with a threaded cap 28.

Industrial Applicability

[0042] The mixing valve is used wherever it is neces-

sary to protect the user during dilution from the hazardous
properties of chemical or otherwise hazardous substanc-
es and mixtures, or wherever it is desirable to restrict
access to the contents of the container during dilution.
The mixing valve finds maximum use in the chemical,
pharmaceutical and food industries.

List of reference marks

[0043]

1 - first container
2 - throat
3 - membrane
4 - body
5 - baffle
6 - assembly of openings
7 - second container
8 - central opening
9 - needle
10 - float
11 - thread
12 - shoulder
13 - knife
14 - cutting edge
15 - contact point
16 - pipe throat
17 - internal thread
18 - holder
19 - retainer
20 - opening
21 - slot
22 - neck
23 - stabilizer
24 - cutout
25 - approach
26 - highest point
27 - depression
28 - rectangular openings
29 - upper edge
30 - rib
31 - notch
32 - flexible element
33 - protrusion
34 - attachment
35 - support
36 - flexible tongue
37 - shoulder

Claims

1. A mixing valve, in particular for diluting or mixing haz-
ardous substances, characterized in that it com-
prises a valve body (4) with a knife (13) and a pipe
throat (16) with a float (10), which is provided with a
needle (9).
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2. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 1, characterized in
that the valve body (4) is provided with means for
non-removable connection to the first container (1),
a baffle (5) with a assembly of openings (6) and a
central opening (8).

3. The mixing valve, in particular for diluting or mixing
hazardous substances of Claims 1 and 2, charac-
terized in that the valve body (4) is provided with a
thread (11) on its lower outer side and a circular knife
(13) is arranged inside the valve body (4) with a cir-
cumferential cutting edge (14) and a contact point
(15) for contact with the needle (9) of the float (10).

4. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 1, characterized in
that the pipe throat (16) is provided with an internal
thread (17) above the holder (18) and at least one
opening (20) below the holder (18), and it is provided
in the lower part with at least one cutout (24) for ac-
commodating the float (10).

5. The mixing valve, in particular for diluting or mixing
hazardous substances of Claims 1 to 4, character-
ized in that the pipe throat (16) is provided with at
least one height-complete or incomplete rib (30) on
the outer circumference.

6. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 4, characterized in
that the cutout (24) for accommodating the float (10)
is provided at the bottom with a slot (21) and at least
one retainer (19) and at the upper part with an ap-
proach (25) which extends to the highest point (26),
followed by a depression (27) around the circumfer-
ence.

7. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 1, characterized in
that the pipe throat (16) is provided around the cir-
cumference with at least two rectangular openings
(28) from which a flexible tongue (36) emerges.

8. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 1, characterized in
that the float (10) has the shape of an inverted cy-
lindrical container, from the bottom of which a needle
(9) emerges, while in the lower part thereof at least
one neck (22) with a stabilizer (23) is arranged from
the outside.

9. The mixing valve, in particular for diluting or mixing
hazardous substances of Claims 1 and 8, charac-
terized in that the diameter of the needle (9) of the
float (10) decreases towards its tip.

10. The mixing valve, in particular for diluting or mixing

hazardous substances of Claim 1, characterized in
that the float (10) is provided with an extension (34)
with supports (5).

11. The mixing valve, in particular for diluting or mixing
hazardous substances of Claim 1, characterized in
that the float (10) is provided with projections (33)
on its circumference.

12. The mixing valve, in particular for diluting or mixing
hazardous substances of Claims 1 and 11, charac-
terized in that the float (10) is provided with a shoul-
der (37) at its lower part.

13. An assembly for diluting or mixing particularly dan-
gerous substances, characterized in that it com-
prises a first vessel (1) which is closed by the mem-
brane (3), the mixing valve with the knife (13) and
the second vessel (7) which is provided with the pipe
throat (16) with the float (10) provided with the needle
(9).

14. The assembly for diluting or mixing particularly dan-
gerous substances of Claim 13, characterized in
that the pipe throat (16) with the float (10) which is
provided with the needle (9) are fixed in the second
container (7) by means of the holder (18) by welding
or gluing.

15. The assembly for diluting or mixing particularly haz-
ardous substances of Claims 13 and 14, character-
ized in that the second container (7) is formed as a
bag made of a plastic material which is at least par-
tially transparent.
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