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(54) ULTRALOW-FLOW FLOW LIMITING DEVICE

(57) This application discloses an ultra-low flow lim-
iting device, which includes: a flow limiting seat formed
as a rigid structure, an inner wall thereof forming a
stepped structure, an incoming water area being formed
above a top surface of the stepped structure, an outgoing
water area being formed below the top surface of the
stepped structure; a flow limiting plate formed as a de-
formable structure, forming a surface contact with the top

surface of the stepped structure and covering a first flow
channel; and the first flow channel formed on the top
surface of the stepped structure and communicable with
the incoming water area and the outgoing water area.
The flow limiting plate is deformable under pressure of a
fluid and partially fills the first flow channel, and the fluid
flows out of the outgoing water area from the incoming
water area through the first flow channel.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of water
treatment, in particular to an ultra-low flow limiting device.
Ultra-low flow refers to limited flow less than 0.4gpm.

BACKGROUND

[0002] At present, the household soft water automatic
control valves in the market are highly integrated, and
are capable of automatically starting and completing re-
generation processes such as salt absorption and slow
flushing according to time or flow, and then automatically
injecting water into a salt tank to dissolve salt for future
use. In order to accurately control the amount of salt ab-
sorbed for regeneration, a water injection flow limiting
device is mostly used to control the amount of water in-
jected in combination with precise timing and thereby
control the amount of salt used for regeneration at each
time. Referring to FIG. 1 and FIG. 2, the water injection
flow limiting plate is placed in a salt water pipeline and
is an elastic circular plate with a middle hole. When the
pressure of incoming water is high, the flow limiting plate
is compressed and deformed, and the diameter of the
middle hole becomes smaller. When the pressure is low,
the deformation decreases, and the middle hole restores.
This ensures that the water injection flow through the
middle hole is basically stabilized at a certain value within
a certain range of high and low pressures.
[0003] However, due to limitations in machining accu-
racy and principle, it is difficult to accurately machine and
stably apply flow limiting plates with a middle hole less
than about 1.5mm in practical use, that is, using the ex-
isting technologies and principles under the situation that
the flow is less than about 0.4gpm is already difficult to
meet the requirements. At present, for water injection
control demands of many small water softeners and
some control valves, there is an urgent need for an ultra-
low flow limiting device for limiting flow less than 0.4gpm,
i.e., ultra-low flow.
[0004] US patent US6776901B1 discloses a flow con-
trol device that limits flow by arranging a flow control gas-
ket between an inlet and an outlet. However, this struc-
ture still cannot achieve ultra-low flow limiting and cannot
meet the control demands of ultra-low flow limiting.

BRIEF SUMMARY

[0005] A series of simplified form concepts have been
introduced in the content of this application, which are all
simplifications of the existing technologies in the art. This
will be further described in detail in the specific embodi-
ments. The content of this application does not imply an
attempt to define the key and necessary technical fea-
tures of the claimed technical solution, nor does it imply
an attempt to determine the scope of protection of the

claimed technical solution.
[0006] The technical problem to be solved by this ap-
plication is to provide an ultra-low flow limiting device with
a simple structure, low manufacturing cost, and the ability
to achieve ultra-low flow.
[0007] In order to solve the technical problem, the ultra-
low flow limiting device provided in this application is es-
pecially applicable to water softeners and includes:

a flow limiting seat 4 formed as a rigid structure, an
inner wall thereof forming a stepped structure, an
incoming water area 41 being formed above a top
surface of the stepped structure, an outgoing water
area 43 being formed below the top surface of the
stepped structure;

a flow limiting plate 5 formed as a deformable struc-
ture, forming a surface contact with the top surface
of the stepped structure 44 and covering a first flow
channel 42; and

the first flow channel 42 formed on the top surface
of the stepped structure and communicable with the
incoming water area 41 and the outgoing water area
43,

wherein the flow limiting plate 5 is deformable under
pressure of a fluid and partially fills the first flow chan-
nel 42, and the fluid flows out of the outgoing water
area 43 from the incoming water area 41 through the
first flow channel 42.

[0008] Alternatively, as a further improvement of the
ultra-low flow limiting device, the thickness range of the
flow limiting plate 5 is 1-5mm and the Shore hardness
range is 50-90.
[0009] Alternatively, as a further improvement of the
ultra-low flow limiting device, the first flow channel 42
extends from a sidewall of the flow limiting seat 4 to an
edge of the top surface 44 of the stepped structure.
[0010] Alternatively, as a further improvement of the
ultra-low flow limiting device, the first flow channel 42 is
formed as a crossing structure.
[0011] Alternatively, as a further improvement of the
ultra-low flow limiting device, the ultra-low flow limiting
device further includes:
a second flow channel 46 formed at a connection be-
tween the stepped structure and a sidewall of the flow
limiting seat 4.
[0012] Alternatively, as a further improvement of the
ultra-low flow limiting device, the ultra-low flow limiting
device further includes:
a cover 3 in hard connection with the flow limiting seat 4
above the stepped structure.
[0013] Alternatively, as a further improvement of the
ultra-low flow limiting device, the ultra-low flow limiting
device further includes a third flow channel 45 formed
around an inner sidewall of the flow limiting seat 4 above
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the flow limiting plate 5, and the fluid bypasses the flow
limiting plate 5 through the third flow channel 45 to enter
the second flow channel 46.
[0014] Alternatively, as a further improvement of the
ultra-low flow limiting device, the cross section of the first
flow channel 42 is an inverted triangular, square or arc-
shaped groove.
[0015] Alternatively, as a further improvement of the
ultra-low flow limiting device, in a case that the shape of
the cross section of the first flow channel 42 is an inverted
triangle, the height range of the triangle is 0.2-3mm.
[0016] This application can at least achieve the follow-
ing technical effects:
[0017] This application improves the technical solution
of limiting flow by changing the diameter of the middle
hole in the existing technology, and utilizes water pres-
sure to change the sealing degree of the sealing surface.
The sealing surface uses a groove to form a gap with a
certain length. The grooves in the flow limiting seat and
the top surface of the stepped structure of this application
are made of a hard material, which are easy to machine
and shape, and can achieve size control of at least
0.1mm. At the same time, the flow limiting plate is made
of a deformable material (such as elastic sealing pad).
Through this structural design, when the pressure of in-
coming water is high, the flow limiting plate is deformed
under the pressure and partially fills the groove to achieve
ultra-low flow limiting. When the pressure is low, the flat-
ness of the flow limiting plate restores, thus ensuring the
function of obtaining stable flow within a certain pressure
range.
[0018] In addition, this application can selectively de-
sign multiple grooves throughout the top surface of the
stepped structure, so that the entire water flow area can
be multiplied or reduced, and even multiple grooves may
cross, thus further reducing the cross-sectional area and
water flow stroke through the crossing point, so it is very
suitable for use in low flow limiting.
[0019] The thickness and hardness of the flow limiting
plate, as well as the width and depth of the grooves, can
be easily adjusted through experimental results, and then
the number of the grooves can be increased or reduced
to obtain satisfactory limited flow.
[0020] This application has a simple, convenient, and
flexible structure, is low in manufacturing cost, and is
convenient to use, and meets the needs of specific mar-
ket applications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The drawings of this application are intended to
illustrate the general characteristics of the methods,
structures, and/or materials used in specific exemplary
embodiments of this application, and supplement the de-
scription herein. However, the drawings of this applica-
tion are schematic diagrams not drawn to scale, and may
not accurately reflect the precise structure or perform-
ance characteristics of any given embodiment. The draw-

ings of this application should not be interpreted as re-
stricting or limiting the range of numerical values or at-
tributes covered by exemplary embodiments according
to this application. This application will be further de-
scribed below in combination with the specific embodi-
ments with reference to the drawings.

FIG. 1 illustrates an external schematic diagram of
a flow limiting plate in the existing technology.

FIG. 2 illustrates a working schematic diagram of a
flow limiting plate in the existing technology.

FIG. 3 illustrates a top view according to an embod-
iment of this application.

FIG. 4 illustrates an A-A cross-sectional view of FIG.
3.

FIG. 5 illustrates a side view according to an embod-
iment of this application.

FIG. 6 illustrates a B-B cross-sectional view of FIG. 5.

FIG. 7 illustrates an enlarged view of position C in
FIG. 6.

FIG. 8 illustrates an external schematic view of a flow
limiting plate base according to an embodiment of
this application.

FIG. 9 illustrates a top view of a flow limiting plate
base according to an embodiment of this application.

Description of reference signs

[0022]

1-Existing flow limiting plate

11-water passing hole

2-existing flow limiting plate base

3-cover

4-flow limiting seat

41-incoming water area

42-first flow channel

43-outgoing water area

44-top surface of stepped structure

45-third flow channel

3 4 
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46-second flow channel

5-flow limiting plate

51-sealing plane of flow limiting plate in contact with
top surface of stepped structure

DETAILED DESCRIPTION OF THE APPLICATOIN

[0023] The implementations of this application will be
described below through specific embodiments. Those
skilled in the art can fully understand the other advantag-
es and technical effects of this application from the con-
tent disclosed in the description. This application may
also be implemented or applied through different specific
implementations. The details in the description may also
be applied based on different perspectives. Various mod-
ifications or changes may be made without departing
from the overall design concept of this application. It
should be noted that, without conflict, the following em-
bodiments and the features in the embodiments may be
combined with each other. The following exemplary em-
bodiments of this application may be implemented in var-
ious forms. This application should not be understood as
limited to the specific embodiments described here. It
should be understood that these embodiments are pro-
vided to make the disclosure of this application thorough
and complete, and to fully convey the technical solutions
of these exemplary specific embodiments to those skilled
in the art. It should be understood that when a component
is referred to as "connected" or "coupled" to another com-
ponent, the component may be directly connected or cou-
pled to another component, or there may be an interme-
diate component. Differently, when a component is re-
ferred to as "directly connected" or "directly coupled" to
another component, there is no intermediate component.
In all drawings, the same reference sign always repre-
sents the same components. As used here, the term
’and/or’ includes any combination and all combinations
of one or more related listed items.

Embodiment 1

[0024] Referring to FIG. 3 to FIG. 6, this application
provides an ultra-low flow limiting device, which includes:

a flow limiting seat 4 formed as a rigid structure, an
inner wall thereof forming a stepped structure, an
incoming water area 41 being formed above a top
surface of the stepped structure, an outgoing water
area 43 being formed below the top surface of the
stepped structure;

a flow limiting plate 5 formed as a deformable struc-
ture, forming a surface contact with the top surface
of the stepped structure 44 and covering a first flow
channel 42; and

the first flow channel 42 formed on the top surface
of the stepped structure, extending from a sidewall
of the flow limiting seat 4 to an edge of a top surface
44 of the stepped structure, and communicable with
the incoming water area 41 and the outgoing water
area 43.

[0025] The flow limiting plate 5 is deformable under
pressure of a fluid and partially fills the first flow channel
42, and the fluid flows out of the outgoing water area 43
from the incoming water area 41 through the first flow
channel 42.
[0026] The flow limiting plate 5 is circular, the thickness
range is 1-5mm, the Shore hardness range is 50-90, and
the flow limiting seat 4 is formed as a rigid structure.
[0027] The cross section of the first flow channel 42 is
an inverted triangular, square or arc-shaped groove.
[0028] In a case that the shape of the cross section of
the first flow channel 42 is an inverted triangle, the height
range of the triangle is 0.2-3mm.
[0029] Alternatively, as a further improvement of em-
bodiment 1, in order to achieve lower flow limiting, the
first flow channel 42 is formed as a crossing structure. It
should be noted that the number of first flow channels 42
may be selected according to the actual situation. Cor-
respondingly, whether two first flow channels 42 cross
each other, whether three first flow channels 42 cross
each other, or whether more first flow channels 42 cross
each other may be selected according to actual flow lim-
iting needs. Moreover, the same first flow channel 42
may pass through multiple crossing points, and multiple
first flow channels 42 may also form a mesh flow channel
through crossing.
[0030] In addition, it should be understood that al-
though terms such as "first" and "second" may be used
here to describe different components, parameters, com-
ponents, areas, layers, and/or parts, these components,
parameters, components, areas, layers, and/or parts
should not be limited by these terms. These terms are
only intended to distinguish one component, parameter,
component, area, layer or part from another component,
parameter, component, area, layer or part. Therefore,
without departing from the teachings of exemplary em-
bodiments of this application, the first element, parame-
ter, component, area, layer or part discussed below may
also be referred to as the second element, parameter,
component, area, layer or part. For ease of description,
spatial relative terms such as "below", "above", "under-
neath", "over" and "upper" may be used here to describe
the spatial positional relationship between a component
or feature and other components or features as illustrated
in the drawings.

Embodiment 2

[0031] The invention presents an enhanced ultra-low
flow limiting device,, which is a further improvement on
the basis if embodiment 1. It avoids unnecessary repe-
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tition of identical components and incorporates a cover
3 that is securely attached (e.g., through buckle fixation)
to the limiting seat 4 positioned above the step structure.
[0032] Alternatively, an accommodating space is
formed jointly by the cover 3 and the top surface of the
stepped structure. The flow limiting plate 5 can move up
and down within the accommodating space. This struc-
ture is particularly suitable for water softeners. When a
control valve of the water softener sucks salt from a salt
tank in an opposite direction by forming a negative pres-
sure, the flow limiting plate needs to leave the water outlet
and to not block the reverse free flow of salt water.

Embodiment 3

[0033] This application provides an ultra-low flow lim-
iting device, which is a further improvement on the basis
of embodiment 1 or embodiment 2. The same parts will
not be repeated. The ultra-low flow limiting device further
includes:
a second flow channel 46 formed at a connection be-
tween the stepped structure and a sidewall of the flow
limiting seat 4, as illustrated in FIG. 7.

Embodiment 4

[0034] This application provides an ultra-low flow lim-
iting device, which is a further improvement on the basis
of embodiment 3. The same parts will not be repeated.
The ultra-low flow limiting device further includes:
a third flow channel 45 formed around an inner sidewall
of the flow limiting seat 4 above the flow limiting plate 5.
The fluid bypasses the flow limiting plate 5 through the
third flow channel 45 to enter the second flow channel 46.
[0035] Unless otherwise defined, all terms used here,
including technical and scientific terms, have the same
meanings as those commonly understood by ordinary
technical personnel in the field to which this application
belongs. It is also to be understood that, unless explicitly
defined here, terms such as those defined in a general
dictionary should be interpreted as having meanings con-
sistent with their meanings in the context of the relevant
field, instead of being interpreted in ideal or overly formal
meanings.
[0036] This application has been described above in
detail through the specific implementations and embod-
iments, which, however, do not constitute limitations to
this application. Without departing from the principle of
this application, technical personnel in this field can also
make many modifications and improvements, which
should also be considered as included in the scope of
protection of this application.

Claims

1. An ultra-low flow limiting device, comprising:

a flow limiting seat (4) formed as a rigid structure,
an inner wall thereof forming a stepped struc-
ture, an incoming water area (41) being formed
above a top surface of the stepped structure, an
outgoing water area (43) being formed below
the top surface of the stepped structure;
a flow limiting plate (5) formed as a deformable
structure, forming a surface contact with the top
surface of the stepped structure (44) and cov-
ering a first flow channel (42); and
the first flow channel (42) formed on the top sur-
face of the stepped structure and communicable
with the incoming water area (41) and the out-
going water area (43),
wherein the flow limiting plate (5) is deformable
under pressure of a fluid and partially fills the
first flow channel (42), and the fluid flows out of
the outgoing water area (43) from the incoming
water area (41) through the first flow channel
(42).

2. The ultra-low flow limiting device according to claim
1, wherein the thickness range of the flow limiting
plate (5) is 1-5mm and the Shore hardness range is
50-90.

3. The ultra-low flow limiting device according to claim
1, wherein the first flow channel (42) extends from a
sidewall of the flow limiting seat (4) to an edge of the
top surface (44) of the stepped structure.

4. The ultra-low flow limiting device according to claim
1, wherein the first flow channel (42) is formed as a
crossing structure.

5. The ultra-low flow limiting device according to claim
1, wherein the ultra-low flow limiting device further
comprises:
a second flow channel (46) formed at a connection
between the stepped structure and a sidewall of the
flow limiting seat (4).

6. The ultra-low flow limiting device according to claim
1, wherein the ultra-low flow limiting device further
comprises:
a cover (3) in hard connection with the flow limiting
seat (4) above the stepped structure.

7. The ultra-low flow limiting device according to claim
1, wherein the ultra-low flow limiting device further
comprises a third flow channel (45) formed around
an inner sidewall of the flow limiting seat (4) above
the flow limiting plate (5), and the fluid bypasses the
flow limiting plate (5) through the third flow channel
(45) to enter the second flow channel (46).

8. The ultra-low flow limiting device according to any
one of claims 1-7, wherein the cross section of the
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first flow channel (42) is an inverted triangular,
square or arc-shaped groove.

9. The ultra-low flow limiting device according to claim
8, wherein in a case that the shape of the cross sec-
tion of the first flow channel (42) is an inverted trian-
gle, the height range of the triangle is 0.2-3mm.
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