1 Improved channel cleaning system Technical Area  The present invention relates to a cleaning
system for cleaning the interior of a channel using movable cleaning elements. Background art In
many cases, an apparatus in which curved channels are arranged is needed to achieve a certain
function, and the most common apparatus is a heat exchanger. In order to prevent dirt or other
undesirable subsidence from being generated when fluid is flowing in these curved channels and
depositing on the inner of the channel, various methods are proposed to clean the inner wall of the
channels described above. The most common méthod available is to use cleaning balls made of
rubber or sponge material, the diameter of which is slightly larger than that of the channels to be

- cleaned, and when the cleaning b ing.i EI ] Is along with the fluid, these cleaning
balls will be compressed. The purgo ﬁgﬁ%@r}uﬂr@t eg??\ﬁlggr\%\%ﬂ%ﬁhe channels will be achieved
using the friction between these compressed cleaning balls and the inner walls of the channels.
Generally, the cleaning balls and the fluid pass through the channels from its upstream end to its
downstrearé 2f88 the direction of the fluid flow. An improved cleaning system as disclosed in
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(120), a badl codiaetdufldd mwhithds kapaiatetkingg @.first chamber (132) and a second chamber (133)
by an isolating plate with holes (131), with a certain number of elastic cleaning balls (134) being

provided in the first chamber

Background art

In many cases, an apparatus in which curved channels are arranged is needed
to achieve a certain function, and the most common apparatus is a heat exchanger.
In order to prevent dirt or other undesirable subsidence from being generated
when fluid is flowing in these curved channels and depositing on the inner of the
channel, various methods are proposed to clean the inner wall of the channels
described above.

The most common method avé,ilabie is to use cleaning balls made of rubber
or sponge material, the diameter of which is slightly larger than that of the
channels to be cleaned, and when the cleaning balls are moving in the channels
along with the fluid, these cleaning balls will be compressed. The purpose for
cleaning the inner wall of the channels will be achieved using the friction
between these compressed cleaning balls and the inner walls of the channels.
Generally, the cleaning balls and the fluid pass through the channels from its
upstream end to its downstream end towards the direction of the fluid flow. An
improved cleaning system as disclosed in Chinese patent document
CN100424461C is shown in Fig. 7, and the system comprises a channel (100)
which is used to guide fluid through and is connected to an inlet tube (110) and
an outlet tube (120), a ball collector (130), which is separated into a first chamber
(132) and a second chamber (133) by an isolating plate with holes (131), with a

certain number of elastic cleaning balls (134) being provided in the first chamber



2 (132), and only the fluid instead of the elastic cleaning balls (134) being allowed by the first isolating
plate with holes (131) to flow from the first chamber (132) into the second chamber (133); a ball
receiver (122) which is provided on an upstream end (121) of the outlet tube (120), characterized in
that the ball receiver (122) is used to separate the elastic cleaning balls (134) from the fluid, with the
ball receiver (122) including a filter screen (1221), which only allow the fluid instead of the elastic
cleaning balls (134) to flow through; a piece of fluid supply tube (140), with a first valve (V1) being
cascaded therein, an inlet end (141) of the fluid supply tube (140) being located on an upstream end
(111) of the inlet tube 110, and an outlet (142) of the fluid supply tube (140) being connected to the
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invention tube (110), and the elastic cleaning balls (134) being brought into the inlet tube

(110} using a fluid pressure difference between the inlet end (141) of the fluid

supply tube (140) and the inlet end (151) of the elastic cleaning ball supply tube

(150); a piece of fluid retum.tube (160), with a second valve (V2) being cascaded

therein, the inlet end (161) of the fluid return tube (160) being connected to the

second chamber (133), and the outlet end (162) of the fluid return tube (160)

being connected to the downstream end (123) of the outlet tube (120), a piece of

elastic cleaning ball return tube (170), with a second one-way valve (CV2) being

cascaded therein, and only the elastic cleaning balls and the fluid being allowed

by the second cne-way valve (CV2) to flow into the first chamber (132), the inlet



The purpose of this invention is to overcome the above shortcomings, and provide for the sqciety an
improved channel cleaning system, in which there are some contacts on a ball collector as little as
possible, and because an outlet of a fluid supply tube and an inlet of a cleaning supply tube are in a
straight line or present 90 degrees, cleaning balls can be flushed into a cleaning ball supply tube 4
directly under the pressure of the fluid, and the flow of the cleaning balls will be more smooth when the
elastic cleaning balls are in a circle. The second purpose of the present invention is to make t_he
system be with highly flexible assembly matching. 3 The third purpose of the present invention is to
make the system be convenient for installation and maintenance in a limited space aswell. The
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wherein, thihsySiem qeswpricE321), the outlet end (172) of the elastic cleaning ball return

tube being connected to the first chamber (132), and the elastic cleaning balis
(134) returning to the first chamber (132) using the fluid pressure difference
between the filter screen (1221) and the outlet (162) of the fluid return tube (160)
when the first valve (V1) is closed. This cleaning system has the advantage that
as long as two valves, i.e., on or off of the first valve (V1) and the second valve
(V2), are controlied, the cleaning of the channel (100) or the collection of the
elastic cleaning balls (134) can be achieved conveniently. However, the fluid
supply tube (140) and the elastic cleaning ball supply tube (150) are connected to
the first chamber (132} in particular the same side of the ball collector (130) by
this cleaning system, thus it is inevitable that after the fluid flows from the fluid
supply tube (140) into the first chamber (132), the elastic cleaning balls (134) can
be brought into the inlet tube (110), only if the fluid supply tube (140) is bent 360
degrees, which cause the flow of the elastic cleaning balls (134) to be blocked
and not smooth. The second problem is that the fluid supply tube (140), the
elastic cleaning ball supply tube (150), the fluid return tube (160) and the elastic
cleaning return tube (170) of this cleaning system are all connected to the ball
collector (130) individually, thus not only resulting in much more failure points,

but also bring inconvenience to the field installation.

Summary of the invention

The purpose of this invention is to overcome the above shortcomings, and
provide for the society an improved channel cleaning system, in which there are
some contacts on a ball collector as little as possible, and because an outlet of a
fluid supply tube and an inlet of a cleaning supply tube are in a straight line or

present 90 degrees, cleaning balls can be flushed into a cleaning ball supply tube



a ball collector, characterized in that the ball collector is separated into a first chamber and a second
chamber by a first isolating plate with holes, with a certain number of elastic cleaning balls being
provided in the first chamber, and only the fluid instead of the elastic cleaning balls being allowed by
the first isolating plate with holes to flow from the first chamber into the second chamber:  a ball
receiver which is provided on a downstream end of the outlet tube, characterized in that the ball
receiver is used to separate the elastic cleaning balls from the fluid, and includes a filter screen, which
only allow the fluid instead of the elastic cleaning Hlls to flow through; a piece of fluid supply tube, a
piece of elastic cleaning ball supply tube, a piece of fluid return tube and a piece of elastic cleaning
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s:cgﬁdu(r:rtlg{n?gggé? t;ggéggﬁ Iljlééscg?cl)%éb?/f{aﬂfﬁgﬁf@%@e@%@%ﬁﬁ?ﬁ%Al}r/ﬁ%{uélﬁd g;ﬂ the’ %l esupply tube

being locatedwithirwathupistretia eidiof theainlies bl she inozziedirection of the inlet end of the fluid
supply tube being opposite to the direction of the fluid flow F1, and a first valve being cascaded in a

pipe of the fluid S§pHTRBPBRESCRIischrsseBEiNseRtipR fi SoTosHap dertapsemdimevitiet end of the
fluid Supp%}gﬁf’y flexible assembly matching.

The third purpose of the present invention is to make the system be
convenient for installation and maintenance in a limited space as well.

The technical scheme of the present invention is to design an improved
channel cleaning system, with a channel being used to guide fluid through and
being connected to one inlet tube and one outlet tube, wherein, the system
comprises:

a ball collector, characterized in that the ball collector is separated into a first
chamber and a second chamber by a first isolating plate with holes, with a certain
number of elastic cleaning balls being provided in the first chamber, and only the
fluid instead of the elastic cleaning balls being allowed by the first isolating plate
with holes to flow from the first chamber into the second chamber;

a ball receiver which is provided on a downstream end of the outlet tube,
characterized in that the ball receiver is used to separate the elastic cleaning balls
from the fluid, and includes a filter screen, which only allow the fluid instead of
the elastic cleaning balls to flow through;

a piece of fluid supply tube, a piece of elastic cleaning ball supply tube, a
piece of fluid return tube and a piece of elastic cleaning ball return tube:
characterized in that:

the outlet end of the fluid supply tube is connected to the second chamber of
the ball collector by a first T-shaped tube, with the inlet end of the fluid supply
tube being located within an upstream end of the inlet tube, the nozzle direction
of the inlet end of the fluid supply tube being opposite to the direction of the
fluid flow F1, and a first valve being cascaded in a pipe of the fluid supply tube



the inlet end of the elastic cleaning ball supply tube is connected to the first chamber of the ball
collector by a second T-shaped tube, and the outlet end of the elastic cleaning ball supply tube is
connected to the downstream end of the inlet tube, with a first one-way valve being cascaded in a pipe
of the elastic cleaning ball supply tube which is located between the second T-shaped tube and the
outlet end of the elastic cleaning ball supply tube, and the first one-way valve only allowing the fluid
and the elastic cleaning balls to discharge from the ball collector; the inlet end of the fluid return tube
is connected to the first T-shaped tube, and the ouflet end of the fluid return tube is connected to the
downstream end of the outlet tube which is connected to the back end of the ball receiver, with a
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invention, an extension line of an axle wire of a pipe W Cpall
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outlet end of the elastic cleaning ball supply tube, and the first one-way valve

only allowing the fluid and the elastic cleaning balls to discharge from the ball

collector;

the inlet end of the fluid return tube is connected to the first T-shaped tube,
and the outlet end of the fluid return tube is connected to the downstream end of
the outlet tube which is connected to the back end of the ball receiver, with a
second valve being cascaded in the fluid return tube;

the inlet end of the elastic cleaning ball return tube passes through the
housing of the ball receiver and is connected to the outlet end of the filter screen
being located within the housing of the ball receiver, and the outlet end of the
elastic cleaning ball return tube is connected to the second T-shaped tube, with a
second one-way valve being cascaded in the elastic cleaning ball return tube, and
the second one-way valve only allowing the fluid and the elastic cleaning balls to
flow into the ball collector.

As an improvement of the present invention, an extension line of an axle
wire of a pipe where the first T-shaped tube and the ball collector are connected
and an extension line of an axle wire of a pipe where the second T-shaped tube
and the ball collector are connected vertically intersect each other, with a backup
interface being provided on the ball collector, and the backup interface being

located on the extension line of the axle wire of the pipe where the first T-shaped



As a further improvement of the present invention, the ball receiving screen of the ball receiver has a
double funnel shape. The present invention can also be designed as an improved channel cleaning
system, with a channel being used to guide fluid through and being connected to one inlet tube and
one outlet tube, wherein, the system comprising: a ball collector, characterized in that the ball
collector is separated into a first chamber and a second chamber by a first isolating plate with holes,
with a certain number of elastic cleaning balls being provided in the first chamber, and only the fluid
instead of the elastic cleaning balls being allowed By the first isolating plate with holes to flow from the
first chamber into the second chamber;  a ball receiver which is provided on an upstream end of the

outlet tube ehatacierzed indhat ths Ball (gggivgLis used to separate the elastic cleaning balls from the

fluid, with the ball receiver including a filter screen, which only allow the fluid instead of the elastic
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chamber and a second chamber by a first isolating plate with holes, with a certain
number of elastic cleaning balls being provided in the first chamber, and only the
fiuid instead of the elastic cleaning balls being allowed by the first isolating plate
with holes to flow from the first chamber into the second chamber;

a ball receiver which is provided on an upstream end of the outlet tube,
characterized in that the ball receiver is used to separate the elastic cleaning balls
from the fluid, with the ball receiver including a filter screen, which only allow
the fluid instead of the elastic cleaning balls to flow through;

a piece of fluid supply tube, a piece of elastic cleaning ball supply tube, a
piece of fluid return tube and a piece of clastic cleaning ball return tube,
characterized in that:

the outlet end of the fluid supply tube is connected to the second chamber of
the ball collector by a first T-shaped tube, with the inlet end of the fiuid supply
tube being located within an upstream end of the inlet tube, the nozzle direction
of the inlet end of the fluid supply tube being opposite to the direction of the
fluid flow F1, and a first valve being cascaded in a pipe of the fluid supply tube
which is located between the first T-shaped tube and the inlet end of the fluid
supply tube;

the inlet end of the elastic cleaning ball supply tube is connected to the first

chamber of the ball collector. and the outlet end of the elastic cleaning ball



7 supply tube is connected to the downstream end of the inlet tube, with a first one-way valve being
cascaded in the elastic cleaning ball supply tube, and only the fluid and the elastic cleaning balls being
allowed by the first one-way valve to discharge from the ball collector; an inlet end of the fluid return
tube is connected to a first T shaped tube, and an outlet end of the fluid return tube is connected to the
downstream end of the outlet tube which is connected to the back end of the ball receiver, with a
second valve being cascaded in the fluid return tube; an inlet end of the elastic cleaning ball return
tube passes through the housing of the ball receivér and is connected to the outlet end of the filter
screen being located within the housing of the ball receiver, and an outlet end of the elastic cleaning
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of the present invention, the ball collector has a cylinder shell, with a cover being provided on the
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valve being cascaded in the fluid return fube;

an inlet end of the elastic cleaning ball return tube passes through the housing
of the ball receiver and is connected to the outlet end of the filter screen being
located within the housing of the ball receiver, and an outlet end of the elastic
cleaning ball return tube is connected to the first chamber of the ball collector,
with a second one-way valve being cascaded in the elastic cleaning ball return
tube, and only the fluid and the elastic cleaning balls being allowed by the second
one-way valve to flow into the ball collector.

As a further improvement of the present invention, the ball collector has a
cylinder shell, with a cover being provided on the upper end of the ball collector,
a funnel-shaped outlet being provided on the lower end of the ball collector, a
second 1solating plate with holes being provided at the interface of the lower end
of the ball collector and the funnel-shaped outlet, and only the fluid instead of the
clastic cleaning balls are allowed by the second isolating plate with holes to flow
from the first chamber into the funnei-shaped outlet, a fifth valve being
connected at the funnel-shaped outlet, a drain tube being connected at the outlet
of the fifth valve, and an obstacle ball filter screen being provided within the
drain tube.

As a further improvement of the present invention, an extension line of the

axle wire of the outlet tube connected to the ‘housing of the ball receiver is



8 perpendicular to an extension line of the axle wire of the housing of the ball receiver. As a further
improvement of the present invention, a third valve is provided on the elastic cleaning ball return tube;
and a fourth valve is provided on the elastic cleaning ball supply tube. The system has several
advantages as follows: firstly, there are little contacts on the ball collector, and because the outlet of
the fluid supply tube and the inlet of the cleaning supply tube are in a straight line or present 90
degrees, cleaning balls can be flushed into the cleaning ball supply tube directly under the pressure of
the fluid when the elastic cleaning balls are in a cifle, thus enabling the flow to be more smooth;
secondly, the present invention is with highly flexible assembly matching, and thirdly, the present
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Figure 2 isratiuatural schematic of a second embodiment of the present invention.

As a further improvement of the present invention, a third valve is provided
on the elastic cleaning ball return tube; and a fourth valve is provided on the
elastic cleaning ball supply tube. The system has several advantages as follows:
firstly, there are little contacts on the ball collector, and because the outlet of the
fluid supply tube and the inlet of the cleaning supply tube are in a straight line or
present 90 degrees, cleaning balls can be flushed into the cleaning ball supply
tube directly under the pressure of the fluid when the elastic cleaning balls are in
a circle, thus enabling the flow to be more smooth; secondly, the present
invention is with highly flexible assembly matching, and thirdly, the present

invention can also be convenient for installation and maintenance in a limited

space.

Brief descrintion of the drawings

Figure 1 is a structural schematic of a first embodiment of the present
invention.

Figure 2 is a structural schematic of a second embodiment of the present
invention.

Figure 3 is another installation schematic of the embodiment illustrated in
figure 2.

Figure 4 is a structural schematic of a third embodiment of the present
invention.

Figure 5 is a structural schematic of a fourth embodiment of the present
invention.

Figure 6 is a sectional schematic of the ball collector in the present invention.

Figure 7 is a plane schematic of an available cleaning system.



Figure 3 is another installation schematic of the embodiment illustrated in figure 2. Figure 4 is a
structural schematic of a third embodiment of the present invention. Figure 5 is a structural
schematic of a fourth embodiment of the present invention. Figure 6 is a sectional schematic of the ball
collector in the present invention. Figure 7 is a plane schematic of an available cleaning system. 9
Detailed description of the invention

Detailed description of the invention

Referring to Fig. 1, in which an improved channel cleaning system is
disclosed, and in the present embodiment, this system is used on a heat exchanger,
which includes a heat medium inlet (99) and a heat medium outlet (98) for
exchanging heat with a cooling medium in a channel (10}. The most common
heat medium is hot steam, while the most common cooling medium is cooling
water, 1.e., the fluid described below.

The channel (10) is used to guide fluid through and is connected to one inlet
tube 20 and one outlet tube (30), wherein, the system comprising;

a ball collector (40), characterized in that the ball collector (40) is separated
into a first chamber (42) and a second chamber (43) by a first isolating plate with
holes (41}, with a certain number of elastic cleaning balls (44) being provided in
the first chamber (42), and only the fluid instead of the elastic cleaning balls (44)
being allowed by the first isolating plate with holes (41) to flow from the first
chamber (42) into the second chamber (43);

a ball receiver (50) which is provided on an upstream end (31) of the outlet
tube (30), characterized in that the ball receiver (50) is used to separate the elastic
cleaning balls (44) from the fluid, and includes a filter screen (51), which only
allow the fluid instead of the elastic cleaning balls (44) to flow through;

a piece of fluid supply tube (60), a piece of elastic cleaning ball supply tube
(70), a piece of fluid return tube (80) and a piece of elastic cleaning ball return
tube (90); characterized in that:

the outlet end (61) of the fluid supply tube (60) is connected to the second‘
chamber (43) of the ball collector (40) by a first T-shaped tube (62), with the inlet
end (63) of the fluid supply tube (60) being located within an upstream end (21)
of the inlet tube (20), the nozzle direction of the inlet end (63) of the fluid supply



Referring to Fig. 1, in which an improved channel cleaning system is disclosed, and in the present
embodiment, this system is used on a heat exchanger, which includes a heat medium inlet (99) and a
heat medium outlet (98) for exchanging heat with a cooling medium in a channel (10). The most
common heat medium is hot steam, while the most common cooling medium is cooling water, i.e., the
fluid described below. The channel (10) is used to guide fluid through and is connected to one inlet
tube 20 and one outlet tube (30), wherein, the system comprising: a ball collector (40), characterized
in that the ball collector (40) is separated into a fird8chamber (42) and a second chamber (43) by a first
isolating plate with holes (41), with a certain number of elastic cleaning balls (44) being provided in the

first cham 4 -0nl idj f elastic cleaning b 44) heing allowed by the first
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the ball receiver (50) is used to separate the elastic cleaning balls (44) from the fluid, and includes a
filter screeMYEI§EW RN By Eifdined b e sadrthie ialssrnddgdingbite (iyiteiythrough:  a

piece of flqgéj%ug@.ly tube (60), a piece of elastic cleaning ball supply tube (70), a piece of fluid return
tube (80) and a piéce of elastic cleaning ball return tube (90); characterized in that: the outlet end

(61) of the fluidtisepitbt tethe (B0) F conersied éxthensesand epprnhené430ohiiha hallgeligstor (40) by a
first T-shaped tubeé(gZ), with the inlet end (63) of the fluid supply tube (60) being located within an
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and the outlet end (73) of the elastic cleaning ball supply tube (70) is connected

to the downstream end (22) of the inlet tube (20), with a first one-way valve (74)
being cascaded in a pipe (75) of the elastic cleaning ball supply tube (70) which
is located between the second T-shaped tube (72) and the outlet end (73) of the
elastic cleaning ball supply tube (70), and the first one-way valve (74) only
allowing the fluid and the elastic cleaning balls (44) to discharge from the ball
collector (40};

the inlet end (81) of the fluid return tube (80) is connected to the first
T-shaped tube (62), and the outlet end (82) of the fluid return tube (80) is
connected to the downstream end (32) of the outlet tube (30) which is connected
to the back end of the ball collector (50), with a second valve (83) being
cascaded in the fluid return tube (80);

the inlet end (91) of the elastic cleaning ball return tube (90) passes through
the housing (52) of the ball collector (50} and is connected to the outlet end of
the filter screen (51) being located within the housing (52) of the ball collector
(50), and the outlet end (92) of the elastic cleaning ball return tube (90) is
connected to the second T-shaped tube (72), with a second one-way valve (93)
being cascaded in the elastic cleaning ball return tube (90), and the second
one-way valve (93) only allowing the fluid and the elastic cleaning balls (44) to
flow into the ball collector (40). The ball receiving screen (51) of the ball

receiver (50) has a double funnel shape, with a screen ring (512) being connected



10 tube (60) being opposite to the direction of the fluid flow (F1), and a first valve (64) being cascaded
in a pipe (65) of the fluid supply tube (60) which is located between the first T-shaped tube (62) and
the inlet end (63) of the fluid supply tube 60; the inlet end (71) of the elastic cleaning ball supply tube
(70) is connected to the first chamber (42) of the ball collector (40) by a second T-shaped tube (72),
and the outlet end (73) of the elastic cleaning ball supply tube (70) is connected to the downstream
end (22) of the inlet tube (20), with a first one-way valve (74) being cascaded in a pipe (75) of the
elastic cleaning ball supply tube (70) which is locatdd between the second T-shaped tube (72) and the
outlet end (73) of the elastic cleaning ball supply tube (70), and the first one-way valve (74) only

allowing th icha i [ S tq discharge from,the ball,c or (40); theinlet
end (81) Ofﬁ%@%ig (rjg%erﬂﬁﬁglc(ggﬁz rclgnl%r?egctéé to t‘(%wéci,\ldﬁrs{l -Sh%%%‘ Itfggn@lz?ggr% t geuﬂtlagyutlet end
(82) of the Hoicheeteniivitie d8bkiseesnacied ®1te devwndisan end (32)«kihe aydleltdher(30) which

is connected to the back end of the ball collector (50), with a second valve (83) being cascaded in the
fluid returntfifbdilgn)screre picbenbrld pesivia e isanseleadingabangcheoneqBoypasates through
the housingﬂ ) ball collector (50) and is connected to the outlet end of the filter screen (51)
being located within the housing (52) of the ball collector (50), and the outlet end (92) of the elastic

cleaning ball reih teifer(H0} isccannebtad terifiw aprent Tvehaperiiulecia) iyt speacand one-way

valve (93) being cascaded in the elastic cleaning ball return tube (90), and the second one-way valve

(93) only aleiRgiise tediaraveise(gsticanhmsenand )y @Gw intothenbalkcollectitd40). The ball
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When the channel (10} is needed to be cleaned, the first valve (65) is opened, and
then the fluid flows from the inlet end (63) of the fluid supply tube (60) into the
first valve (65), flows through the ball collector (40) and flows from the outlet
end (73) of the elastic cleaning ball supply tube (70) into the channel (10) along
with the elastic cleaning balls (44); at this point, the second valve (83) is opened,
and the first valve (65) is closed, and then the elastic cleaning balls (44) flow
from the channel (10} into the ball receiver (50), and after the ball receiver (50)
separates the elastic cleaning balls (44), the elastic cleaning balls (44) enter
directly through the elastic cleaning ball return tube (90). The ball collector (40)
in the embodiment is only used as a function of a filling station for the elastic
cleaning balls (44) in the process of cleaning channel. After the end of the
cleaning, the first valve (65) is closed, and the second valve (83) is opened. At
this point, because the pressure of the outlet end (73) of the elastic cleaning ball
supply tube (70) is higher than that of the outlet end (92) of the elastic cleaning
ball return tube (90), the first one-way valve (74) is closed, the second one-way
valve (93) is opened, and the elastic cleaning balls (44) return to the ball collector
(40) under the action of the ball receiver (50), while the fluid return to the outlet
tube (30) from the fluid return tube (80), thus completing the work of receiving
balls. A third valve (94) is further provided on the elastic cleaning ball return tube

(90); and a fourth valve (76) is further provided on the elastic cleaning ball



behind a big funnel (511) at the front end, and a small funnel (513) being connected behind the screen
ring (512), such design thus increasing the area of the filter screen of the ball receiving screen and
making the flow of the water more smooth. With reference to the above embodiments, when this
system is stopped and not in use, the first valve (65) and the second valve (83) are in an inactive state,
and all the elastic cleaning balls (44) are concentrated on the ball collector (40). When the channel
(10) is needed to be cleaned, the first valve (65) is opened, and then the fluid flows from the inlet end
(63) of the fluid supply tube (60) into the first valve! @5), flows through the ball collector (40) and flows
from the outlet end (73) of the elastic cleaning ball supply tube (70) into the channel (10) along with the

elastic cleanj satthi i | [ ened..and the first valve (65) is
closed, an%rﬂrﬁg?%@éfg@é %é?ﬁr??r?ﬁ%ﬁ?&%’%%ﬁﬁﬁ? gh?a%ﬁéﬁn((f emﬁ%’{‘l € Baéjl}f?e EIQIEI‘ (50),
and after the halivecriller(p6) sepeyates the dlastic sleaning) balls {dd xohetelagtie ¢lasanipg balls (44)
enter directli/qthrough the elastic cleaning ball return tube (90). The ball collector (40) in the

embodimeRtagesniniicuher hieddlisalbraamiAg staneaded thebelalarerbaniogsateiatdin the

process of cleap] el..After d of the cleaning, the first valve (65) Jis closed, and the
second valve (ggf IS (l?%negl%(t%hig}gb%]tfsbaécsgﬂuscek%ae f)rggé%ar%elco ﬁ Both de?il(ljl ?%I'B? e elastic
cleaning baif shppiyciie (£0}isibigheoinpa daatotibecputictidneh(%hRihe efastiq clegning ball return

tube (90), the first one-way valve (74) is closed, the second one-way valve (93) Is opened, and the
elastic cledihbundiplly) theusanstiERNG letotiaoniydéiffereaetion dfaherbakewsiver (50),

while the flyid return tq the oultl e (30) from the fluid,return t 80), thus pleting the work of
receiving b%ﬂggﬁu%rllra}égl\‘yeﬂ %%ﬂ ?uor h(gr H?H%/?dg i %1}3 55 ti '%%é‘{%"% FHlfL (90); and a
fourth valve4fl@dadidaqupiovided pretieriastiareaningdallide sHRRIM HS(A0)#ithgmormal

state, the third valve (94) and the fourth valve (76) is in normally open state, and the third valve (94)
and the foillth pidge vI6yardelsseononii-sitigedneiball(@3llector (10)halhemdknttor big@)eared or to be

laced. Referring to Fig. 2, Fig. 2 i | schematic of bodi t of th t
inveniion. EQGAIEH SR ELEITEhCCRBWIT ESGe L Fig 2 ML 6 OGS HRIAE Sehd Bhructure,
and the Onﬁéﬂi%gg%@ﬁi&it%ﬁt Ak dANsilng Qhian axle e 59&%&@1%&198 gl first

T-shaped tube (62) and the ball collector (40) are connected and an extension line of an axle wire
(721) of théopipedverdithexsensing Thshayfeth cutrel (7R rand 1o hdllkellsgorho)arkcdinnected

ically i ig, 3), with a backup i f 45) bein ided he ball
alloatos (AT A s R A oS D B AL TGS U AE W7 8508 it (621)
of the pipeywbere the.firss Trehaped eo@%ﬁél?é’fé@?d*aa\wﬁ%%ﬁ@%g& tggj%lasﬁ%??&g%%a{{%'aés structure

)
may use the backup interface (45) on the left side when the inlet tube (2 ocated on the left of the
ball collecton (@)}t shidvenhialFiglBcTire pdesensinventiontizniadEHe e with highlyilaxible
assembly mat%:hin . Referring to_Fig, 4, Fig. 4 is a structural schematic of a third embodiment of the

present inVEAEGA 8&%%%3&% X@eém%aﬁ%ﬂ?%gﬁﬁmfﬁg. 2, Fig. 4 has essentially the same
e o Senalh (epspoe, pibek a0 SXEAIRR IR0 2N win Gl dan A e &)

connected to the housing (52 ollector is perpendicular to an extension line of an axle

wire (53) ahiheihsusing (62)iohHeohglceleeiah GO Hdlmssncitaya parmigylary suitediq the
situation that the inlet tube (20) and the outlet tube (30) need to be piped upward because the system
is lack of SSSSFHANIE eS8 LUIRE Re At Brareroy tHE eames évibahamh extenspagis sfening, this

s cepPRgESeblad L RN AL G O, ARSI ey oo
collector (50) is perpendicular to an extension line of an axle wire (53) of the
housing (32) of the ball collector (50). This structure is particularly suited to the
situation that the inlet tube (20) and the outlet tube (30) need to be piped upward
because the system is lack of assembly space, and using the structure of the ball
recetver with a “L” shaped opening, this system can be assembled in a relative
small space. In addition, a detachable maintenance window (54) is added at the

back end of the ball receiver (50), and the filter screen (51) is designed as a



13 detachable structure, such as slip type structure, and in this way, when the filter screen (51) need
to be maintained, it can be convenient to maintain from this maintenance window (54). In this
embodiment, the ball collector (40) has a cylinder shell, with a cover (46) being provided on the upper
end of the ball collector (40), a funnel-shaped outlet (47) being provided on the lower end of the ball
collector (40), a second isolating plate with holes (48) being provided at the interface of the lower end
of the ball collector (40) and the funnel-shaped outlet (47) (see Fig. 6), and only the fluid and the
obsolete cleaning balls instead of the perfect elasﬂ@cleaning balls (44) are allowed by the second
isolating plate with holes (48) to flow from the first chamber (42) into the funnel-shaped outlet (47), a

e g e R ey A et

the fifth valve (494), and an obsta cree eing provide AiR the dram tube (49). A

supporting aaedd92)1is peedidedhenchaithdchdintuwae (49)cvhth-thersuppattinghar 492)fixed to the
floor (493). A funnel-shaped outlet (47) is provide under the ball receiver, which has the function of

generating BHORBRAGST SViRdess &) chpdistrandiadin ersatieg bllisceilpatare ik bfsaning system

is in a long tey: ion. preces hips. will flow, through the first isolating plate with holes
D) and 18 R s S RE AT ARG e Ut R mamuaty
through thedileiLdnios), Refeiinghafie.duttbe(Resahinyeinkean itithernke desigpeskas an
improved channel cleaning system, with a channel (10) being used to guide fluid through and being

connected l?élbﬁéli]ﬁf"épfg IQ@)SQﬁ@l]dnjé(&afi@gt@lb@QS@§§W@iNéﬂidm&m@dmisﬁ‘@ﬁ a ball
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balls (44) Gampeeevidedan st only the fluid and the obsolete cleaning balls instead of the
perfect elastic cleaning balls (44) are allowed by the second isolating plate with
holes (48) to flow from the first chamber (42) into the funnel-shaped outlet (47),
a fifth valve (494) being connected at the funnel-shaped outlet (47), a drain tube
49 being connected at the fifth valve (494), and an obstacle ball filter screen (491)
being provided within the drain tube (49). A supporting bar (492) is provided
under the drain tube (49), with the supporting bar (492) fixed to the floor (493). A
funnel-shaped outlet (47) is provide under the ball receiver, which has the
function of generating a number of sundries and chips of the elastic cleaning
balls (44) when the cleaning system is in a long term operation process, and these
chips will flow through the first isolating plate with holes (41) and the second
isolating plate with holes (48) to deposit, and be cleaned regularly and manually
through the drain tube.

Reférring to Fig. 3, the present invention can further be designed as an
improved channel cleaning system, with a channel (10) being used to guide fluid
through and being connected to one inlet tube (20) and one outlet tube (30),
wherein, the system comprising:
a ball collector (40), characterized in that the ball collector (40) is separated

into a first chamber (42) and a second chamber (43) by a first isolating plate with

holes (41), with a certain number of elastic cleaning balls (44) being provided in



the first chamber (42), and only the fluid instead of the elastic cleaning balls (44) being allowed by the
first isolating plate with holes (41) to flow from the first chamber (42) to the second chamber (43); a
ball receiver (50) which is provided on an upstream end (31) of the outlet tube (30), characterized in
that the ball receiver (50) is used to separate the elastic cleaning balls (44) from the fluid, with the ball
receiver (50) including a filter screen (51), which only allow the fluid instead of the elastic cleaning
balls (44) to flow through; a piece of fluid supply tube (60), a piece of cleaning ball supply tube (70),
a piece of fluid return tube (80) and a piece of eladic cleaning ball return tube (90); characterized in
that an outlet tube (61) of the fluid supply tube (60) is connected to the second chamber (43) of the

bal collecty 40) Py MSLTCSAR0eE) e (BN MIEhen GRLOLIR TSy e 60) being

located within the upstream end (21) of the inlet tube (20), and the nozzle direc let end (63)
of the fluid Iszipgly tidvec® O)yislap fositéstottiecd pbatiowidf thelfuidiflowo Fiywartinsh whly€1(656) being
cascaded in the pipe (64) of the fluid supply tube (60) which resides between the first T-shaped tube
(62) and tHeHRREHE 1629 Grersernd sBapbhaubd®0);  an inlet end (71) of the elastic cleaning ball

supply tube (7Q)1 ifSt G 2) of lector (4Q), and a let end (73)
of the elastic c%agﬁﬁgﬁ?gﬁ gfp@ﬁ&%%é?%@%cé@ %?&ﬁﬁggwﬂés??é%@gng?&% oﬁt% inlet tube
(20), with aftrst(308-wlear meiveAe bgingthaseatad bivibie Sasticslebning fak eupr!vabe: (70), and
only the fluid and the elastic cleaning balls (44) being allowed by the first one-way valve (74) to

discharge fitsniRg bails dicoidrquoihaniinid: svighghy Sredbasraty est(PA ninel @iy s dilfricted to a
first T shapeg.e, (51), which only allow the fluid instead of the elastic ¢leaning balls (44) to

flow through;

a piece of fluid supply tube (60), a piece of cleaning ball supply tube (70), a
piece of fluid return tube (80) and a piece of elastic cleaning ball return tube (90);
characterized in that

an outlet tube (61) of the fluid supply tube (60) is connected to the second
chamber (43) of the ball collector (40) by a first T-shaped tube (62), with an inlet
end (63) of the fluid supply tube (60) being located within the upstream end (21)
of the inlet tube (20), and the nozzle direction of the inlet end (63) of the fluid
supply tube (60) is opposite to the direction of the fluid flow (F1), a first valve
(65) being cascaded in the pipe (64) of the fluid supply tube (60) which resides
between the first T-shaped tube (62) and the inlet end (63) of the fluid supply
tube (60);

an inlet end (71) of the elastic cleaning ball supply tube (70) is connected to
the first chamber (42) of the ball collector (40), and an outlet end (73) of the
elastic cleaning ball supply tube (70) is connected to the downstream end (22) of
the inlet tube (20), with a first one-way valve (74) being cascaded in the elastic
cleaning ball supply tube (70), and only the fluid and the elastic cleaning balls
(44) bemng allowed by the first one-way valve (74) to discharge from the ball
collector (40};

an inlet end (81) of the fluid return tube (80) is connected to a first T shaped



15 tube (62), and an outlet end (82) of the fluid return tube (80) is connected to the downstream end
(32) of the outlet tube (30) which is connected to the back end of the ball collector (50), with a second
valve (83) being cascaded in the fluid return tube (80); an inlet end (91) of the elastic cleaning ball
return tube (90) passes through the housing (52) of the ball collector (50) and is connected to the
outlet end of the filter screen (51) being located within the housing (52) of the ball collector (50), and
an outlet end (92) of the elastic cleaning ball return tube (90) is connected to the first chamber (42) of
the ball collector (40), with a second one-way valv1e5(93) being cascaded in the elastic cleaning ball
return tube (90), and only the fluid and the elastic cleaning balls (44) being allowed by the second

one-way valys: () QiR A pelpeioh#Blq CAMANGA A enipdiment shgun in Fio 1

this cleaning system has essentially the same structure, an erence Is the elastic
cleaning balbsupply:tuben 0} 2ndfthiecetasiie cidanifo)oalhiehurn dubadde) arebormagiegito the first
chamber (42) directly instead of using the second T-shaped tube (72), which illustrates that the

present invahiidh PIS soleriondxible widemprrendictates (Shetmisryaneéad andhaeladond valve

(83) both can.he ﬁ%gr@ d by a PLC controller (not shown) when the present invention is in actual
use. When the PLC contraller is working, it drives the first valve (64) and opens the first valve (64) to

enable the fluichtoifiw ¢ntb@h) mﬂmmgtb&:mda\lalpadﬁakﬁ@do(9bv)jset§s%§lt@iﬁéu%ﬂ flowing
(93

through. At this point, the first one-wai valve (74) is opened, the second one-way valve (93) is closed,

and after thenbR G Fehrihthadials sepsciond 18D pirdo theosar delictidheaoyttre asldsuf cleaning
ol ) S Y R NSRRI £ o ene
(50), and an outlet end (92) of the elastic cleaning ball return tube (90) is
connected to the first chamber (42) of the ball collector (40), with a second
one-way valve (93) being cascaded in the elastic cleaning ball return tube (90),
and only the fluid and the elastic cleaning balls (44) being allowed by the second
one-way valve (93) to flow into the ball coliector (40).

Compared to the embodiment shown in Fig. I, this cleaning system has
essentially the same structure, and the only difference is that the elastic cleaning
ball supply tube (70) and the elastic cleaning ball return tube (90) are connected
to the first chamber (42) directly instead of using the second T-shaped tube (72),
which illustrates that the present invention has a more flexible assembly
structure.

The first valve (64) and the second valve (83) both can be controlled by a
PLC controller (not shown) when the present invention is in actual use. When the
PLC controller is working, it drives the first valve (64) and opens the first valve
(64) to enable the fluid to flow through, while closes the second valve (83) to
prohibit the fluid from flowing through. At this point, the first one-way valve (74)
is opened, the second one-way valve (93) is closed, and after the fluid flows from
the fluid supply tube (60) into the ball collector (40), the elastic cleaning balls
(44) are sent to the first one-way valve (74), thus enabling the elastic cleaning

balls (44) to enter into the channe! (10) needed to be cleaned. After 3 o 10



seconds, the PLC controller closes the first valve (64) to prohibit the fluid from flowing through while
the PLC controller opens the second valve (83) to enable the fluid to flow through. At this point, the
elastic cleaning balls (44) flow from the ball receiver (50) into ball collector (40) under the push of the
fluid. And because the first one-way valve (74) is closed under the positive pressure and there are
isolating effects of the first isolating plate with holes (41) and the second isolating plate with holes (48),
the elastic balls (44) can only stay in the ball collector (40). After 3 to 10 minutes, the PLC controller
closes the second valve (83) to prohibit the fluid frifin flowing through and the overall cleaning system
completes this cleaning. The first T-shaped tube (62) and the second T-shaped tube (72) in the
present inventi f - ree: i i > cleaning
o, Wi & ] 0] B e Ll e G e RO et obe

(20) and orimoutlgtthroegBOyhiibairib e cysterticomprisinig: advahdohsicior {30 ochasdtierized in
that the ball co eg}:ﬁgor (40) is separated into a first chamber (42) and a second chamber (43) by a first

isolating plg}’é HBIEO W I Rligeha B8 ik PRI h o chIaLGciraaineghaliss () lamdiervided in the

first chamher. (429, fluid i f elagtic cleani alls. (44).heing allowed by the first
isolating p?'éﬁ[% ?v%t?ﬂ. %@%ﬁg@f%\?\? frr}galﬂatﬁ%ﬁﬁrgs%tgﬁrgﬁjgg%’?fgﬁr%&@sﬁéﬁg %%é‘rin b%?%w): a ball
receiver (5B}wubich tisepfirsidedeon aydoxinstigamignd ¢3dd efifier atidepsshey(3P)rechiatactedized in that
the ball receiver (50) is used to separate the elastic cleaning balls (44) from the fluid, and includes a

filter screeNEs®) 2phisR'8HRLaREH tHe HLithindietidion lgidna téecreatingdesis ¢44) asdichethrough:;
second isolating plate with holes (48), the elastic balls (44) can only stay in the

ball collector (40). After 3 to 10 minutes, the PLC controller closes the second
valve (83) to prohibit the fluid from flowing through and the overall cleaning
system completes this cleaning.

The first T-shaped tube (62) and the second T-shaped tube (72) in the present

mvention each refer to a T-shaped three-way.



a piece of fluid supply tube (60), a piece of elastic cleaning ball supply tube (70), a piece of fluid return
tube (80) and a piece of elastic cleaning balls return tube (90); characterized in that: an outlet end (61)
of the fluid supply tube (60) is connected to the second chamber (43) of the ball collector (40) by a first
T-shaped tube (62), with an inlet end (63) of the fluid supply tube (60) being located within an
upstream end (21) of the inlet tube (20), the nozzle direction of the inlet end (63) of the fluid supply
tube (60) being opposite to the direction of the fluid flow (F1), and a first valve (64) being cascaded in
a pipe (65) of the fluid supply tube (60) which is lotated between the first T-shaped tube (62) and the
inlet end (63) of the fluid supply tube (60); an inlet end (71) of the elastic cleaning ball supply tube (70)
is connected to the 18 first chamber (42) of the b Ifa(%olgector (40) by a second T-shaped tube (72),
and an outlet end (73) of the elastic cleaning ball supﬁy tube (70) is connected to a downstream end
(22) of the inlet tube (20), with a first one-way valve (74) being cascaded in a pipe (75) of the elastic
cleaning ball supply tube (70) which is located between the second T-shaped tube (72) and the outlet
end (73) ofithe’Bla B aHinG B L BRRIDBeSTA AN Bhly thbanel 4@ tneciigstisadeaning balls

(80) of the R ralrs thh A e TG SR TS (€8] B RobibeEn 2y of
the fluid retubz (Uioe, (ROkisisomecieteia @(ﬁﬁwﬁﬁﬁgéﬁlm end (32) of the outlet tube (30) which is
connected to the back end of the ball receiver (50), with a second valve (83) being cascaded in the
fluid returndpgd @diector (40), characterized in that the ball collector (40) is separated into
a first chamber (42) and a second chamber (43) by a first isolating plate with
holes (41), with a certain number of elastic cleaning balls (44) being provided in
the first chamber (42), and only the fluid instead of the elastic cleaning balls (44)
being allowed by the first isolating plate with holes (41) to flow from the first
chamber (42) into the second chamber (43);
a ball receiver (50) which is provided on a downstream end (31) of the outlet
tube (30), characterized in that the ball receiver (50) is used to separate the elastic
cleaning balls (44) from the fluid, and includes a filter screen (51), which only
allow the fluid instead of the elastic cleaning balls (44) to flow through;
a piece of fluid supply tube (60), a piece of elastic cleaning ball supply tube (70),
a piece of fluid return tube (80) and a piece of elastic cleaning balls return tube
(90); characterized in that:
an outlet end (61) of the fluid supply tube (60) is connected to the second
chamber (43) of the ball collector (40) by a first T-shaped tube (62), with an inlet
end (63) of the fluid supply tube (60) being located within an upstream end (21)
of the inlet tube (20), the nozzle direction of the inlet end (63) of the fluid supply
tube (60) being opposite to the direction of the fluid flow (F1), and a first valve
(64) being cascaded in a pipe (65) of the fluid supply tube (60) which is located
between the first T-shaped tube (62) and the inlet end (63) of the fluid supply
tube (60);
an inlet end (71) of the elastic cleaning ball supply tube (70) is connected to the



an inlet end (91) of the elastic cleaning ball return tube (90) passes through a housing (52) of the ball
receiver (50) and is connected to an outlet end of the filter screen (51) being located within the housing
(52) of the ball receiver (50), and an outlet end (92) of the elastic cleaning ball return tube (90) is
connected to the second T-shaped tube (72), with a second one-way valve (93) being cascaded in the
elastic cleaning ball return tube (90), and only the fluid and the elastic cleaning balls (44) being
allowed by the second one-way valve (93) to flow into the ball collector (40). 2. The improved channel
cleaning system as claimed in claim 1, characteriZéd in that an extension line of an axle wire (621) of a
pipe where the first T-shaped tube (62) and the ball collector (40) are connected and an extension line
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connected vertically intersect each other, with a interface eing pr on the ball
collector (4), @ntethmbaCRpinthefates(@5) leaitig dosaliechppitheudtension line o thalaxe wire (621)
of the pipe where the first T-shaped tube (62) and the ball collector (40) are connected. 3. The
improved HRARREFERBSHG Sstéth ths dlghibm@RlmvitBrlisHpaetarmesah thalthdBal collector

(40) has a cyli shell, wj eing proyi 0 uppet end of ball.collector (40), a
funnel-shag%#lgl%r%t%%\%g%g‘é%ﬁggﬁ go%%%%\(ivg?geé%zgé t %Pbsé%gﬁe&o? (%@ a shei(é%nla isolating
plate with hiotesc@®):beirg nrevidedad andntgréace vt thzdlpwed and ofie kallicofterier (AQ) and the
funnel-shaped outlet (47), only the fluid and the obsolete cleaning balls instead of the perfect elastic

cleaning b&lstiss s aielled PR theBaddng isarhang placciiith petktheelamifaderoimehe first
hamb [ f t (47), a fifth valve, (49 t tt
funnet shebE oot D SRR (e B A R PRt St Bive a0, 4.

The improved ehdieaglcieaning system as claimed in claim 3, characterized in that an extension line of
an axle wire (33) of the outlet tube (30) connected to the housing (52) of the ball receiver (50) is
perpendicuiBritdedrrestéhbion |the dhud ssterwiteh®3FoF thechoneiied(3e)the theshdlt segpider (50).

tube (62), and an outlet end (82) of the fluid return tube (80) is connected to a
downstream end (32) of the outlet tube (30) which is connected to the back end
of the ball receiver (50), with a second valve (83) being cascaded in the fluid
return tube (80);

an inlet end (91) of the elastic cleaning ball return tube (90) passes through a
housing (52) of the ball receiver (50) and is connected to an outlet end of the
filter screen (51) being located within the housing (52) of the ball receiver (50},
and an outlet end (92) of the elastic cleaning ball return tube (90) is connected to
the second T-shaped tube (72), with a second one-way valve (93) being cascaded
in the elastic cleaning ball return tube (90), and only the fluid and the elastic
cleaning balls (44) being allowed by the second one-way valve (93) to flow into

the ball coliector (40).

2. The improved channel cleaning system as claimed in claim 1, characterized
in that an extension line of an axle wire (621) of a pipe where the first T-shaped
tube (62) and the ball collector (40) are connected and an extension line of an
axle wire (721) of a pipe where the second T-shaped tube (72) and the ball

collector (40) are connected vertically intersect each other, with a backup



5. The improved channel cleaning system as claimed in claim 4, characterized in that a third valve (94)
is provided on the elastic cleaning ball return tube (90): and a fourth valve (76) is provided on the _
elastic cleaning ball supply tube (70). 6. The improved channel cleaning system as claimed in claim 5,
characterized in that a ball receiving screen (51) of the ball receiver (50) has a double funnel 20
shape, with a screen ring (512) being connected behind a big funnel (511) at the front eno!, and a small
funnel (513) being connected behind the screen ring (512). 7. An improved channel cleaning system,
with a channel (10) being used to guide fluid throutfh and being connected to one inlet tube (20) and
one outlet tube (30), wherein, the system comprising: a ball collector (40), characterized in that the ball

llector (4Q) 1 | fitst r (42)and.a sec chamber (43) by a first isolating plate
it holes 0 S S o WS e RS, chaver
(42), and ofiy Yite fhgiddosteadniitecriasticosiaaning babsi4d MasingallpwedRy i fiskigolating plate

with holes (41) to flow from the first chamber (42) to the second chamber (43);
the first T-shaped tube (62) and the ball collector (40) are connected.

3. The improved channel cleaning system as claimed in claim 1 or 2,
characterized in that the ball collector (40) has a cylinder shell, with a cover (46)
being provided on an upper end of the ball collector (40), a funnel-shaped outlet
(47) being provided on a lower end of the ball collector (40), a second isolating
plate with holes (48) being provided at an interface of the lower end of the ball
collector (40) and the funnel-shaped outlet (47), only the fluid and the obsolete
cleaning balls instead of the perfect elastic cleaning balls (44) being allowed by
the second isolating plate with holes (48) to flow from the first chamber (42) into
the funnel-shaped outlet (47), a fifth valve (494) being connected at the
funnel-shaped outlet (47), and a drain tube (49) being connected at the outlet of
the fifth valve (494).

4. 'The improved channel cleaning system as claimed in claim 3, characterized
in that an extension line of an axle wire (33) of the outlet tube (30) connected to
the housing (52) of the ball receiver (50) is perpendicular to an extension line of

an axle wire (53) of the housing (52) of the ball receiver (50).

5. The improved channel cleaning system as claimed in claim 4. characterized
in that a third valve (94) is provided on the elastic cleaning ball return tube (90);

and a fourth valve (76) is provided on the elastic cleaning ball supply tube (70).

6. The improved channel cleaning system as claimed in claim 3, characterized

in that a ball receiving screen (51) of the ball receiver (50) has a double funnel



a ball receiver (50) which is provided on an upstream end (31) of the outlet tube (30), characterized in
that the ball receiver(50) is used to separate the elastic cleaning balls (44) from the fluid, with the ball
receiver(50) including a filter screen (51), which only allow the fluid instead of the elastic cleaning balls
(44) to flow through; a piece of fluid supply tube (60), a piece of cleaning ball supply tube (70), a piece
of fluid return tube (80) and a piece of elastic cleaning ball return tube (90); characterized in that: an
outlet tube (61) of the fluid supply tube (60) is connected to the second chamber (43) of the ball
collector (40) by a first T-shaped tube (62), with arthlet end (63) of the fluid supply tube (60) being
located within an upstream end (21) of the inlet tube (20). and the nozzle direction of the inlet end (63)

of the fluid y J i j irecti id,flow: (F, ir Ive (65) being
cascaded |%bﬁ%ﬁf{%%%%‘%8%@@%%@%2%%%%%&&@%@@ gﬁ\%éeg#i% ﬁs}‘\t/q‘-%?hgged tube
(62) and thirimietehch(fB) efriiié fiidesuppl) hibedamn2tan kuptirhthé/sbrefthenelastio cleaning ball

supply tube (70) is connected to the first chamber (42) of the ball collector (40), and an outlet end (73)
of the elastic cleaning ball supply tube (70) is connected to a downstream end (22) of the inlet tube

(20), with a-first,one- ve (74) bej ca in the elasti¢ cleani | supply tube (70), and
only the f|l?l7d ar%:\é)1 tr@é?gé}%c c%%lrl%g Bg%sncﬁ )St?egfr%én é.||\g\ll\tlﬁe0a bcf/%t%%nﬁ%sr{‘%ﬁe-v%lanﬁvg%\?é (T704) to
discharge fraidéhfhlialithediegtontdObcnipiniehanetdd loobieiflud reBamiubet@0)is connacted to a
first T shaped tube (62), and an outlet end (82) of the fluid return tube (80) is connected to a

downstreaft i PB2 drardls ke sHsBIOPWHISHE connected to a back end of the ball receiver (50),

with a secon lve(83) being cascaded in the fluid return.tube.(80); an jnlet end (91).af the elastic
cleaning ball rae}ft]?lfr:rolel gugi%fﬁ?%a%sgg er%ﬁ% glﬁlg%qsf% %%@t‘%@%gﬁ%gﬁv@?@%W@ connected
to an outlekefighotigiiter @rreand Sl kbeind loratasavitaim)th @ﬁ%m%@%}iﬁﬁ%ﬂﬁ&@'b&ﬁﬁeiver (50),

and an outlet end (92) of the elastic cleaning ball return tube (90) is connected to the first chamber

(42) of the balegdfiddioritho), skitiaia sesabrr eiecelastjovalveniod) twdind ehsbatierpinotidalastic cleaning
ball return tube.(90), and only, the flujd and the elastic cleaning,balls (44) heing all d by the second
one-way véﬁ?e%‘tg‘ctg af?%%’irﬁ &rb‘gﬁr&%ﬂéﬁﬁ‘fﬁ%pgﬁé’ﬁﬁ&f@ 18h°§ﬁﬁ%%1ﬂega¥iaﬁégs tem as
claimed in glaity GieRasadsgriard fndhabiaahalbealen (ﬂgiﬁa@?%%im: shgth \Mith a,cpver (46)
being provided on an upper end of the ball colléctor (40), a funnel-shaped outlet (47) being provided

on a lower érfethetBalcctiestopddhanseeottbsolating plate with holes (48) being provided at an

interface of the lower.end qf the ball collectar (40) and the funnel-shaped outlet (47), only the fluid and
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(30), characterized in that the ball receiver(50) is used to separate the elastic
cleaning balls (44) from the fluid, with the ball receiver(50) including a filter
screen (31), which only allow the fluid instead of the elastic cleaning balls (44) to
flow through; a piece of fluid supply tube (60), a piece of cleaning ball supply
tube (70), a piece of fluid return tube (80) and a piece of elastic cleaning ball
return tube (90); characterized in that:

an outlet tube (61) of the fluid supply tube (60) is connected to the second
chamber (43) of the ball collector (40) by a first T-shaped tube (62), with an inlet
end (63) of the fluid supply tube (60) being located within an upstream end (21)
of the inlet tube (20). and the nozzle direction of the inlet end (63) of the fluid
supply tube (60) is opposite to the direction of the fluid flow (F1), a first valve
(65) being cascaded in a pipe (64) of the fluid supply tube (60) which resides
between the first T-shaped tube (62) and the inlet end (63) of the fluid supply
tube (60);



22 the second isolating plate with holes (48) to flow from the first chamber (42) into the funnel-shaped
outlet (47), a fifth valve (494) being connected at the funnel-shaped outlet (47), and a drain tube (49)
being connected at the fifth valve (494). 9. The improved channel cleaning system as claimed in claim
8, characterized in that an extension line of an axle wire (33) of the outlet tube (30) connected to the
housing (52) of the ball receiver (50) is perpendicular to an extension line of an axle wire (53) of the
housing (52) of the ball receiver (50). 10. The improved channel cleaning system as claimed in claim
9, characterized in that a third valve (94) is providéd on the elastic cleaning ball return tube (90): and a
fourth valve (76) is provided on the elastic cleaning ball supply tube (70).

an inlet end (71) of the elastic cleaning ball supply tube (70) is connected to the
first chamber (42) of the ball collector (40), and an outlet end (73) of the elastic
cleaning ball supply tube (70} is connected to a downstream end (22) of the inlet
tube (20), with a first one-way valve (74) being cascaded in the elastic cleaning
ball supply tube (70), and only the fluid and the elastic cleaning balls (44) being
allowed by the first one-way valve (74) to discharge from the ball collector (40);
an inlet end (81} of the fluid return tube (80) is connected to a first T shaped tube
(62), and an outlet end (82) of the fluid return tube (80) is connected to a
downstream end (32) of the outlet tube (30) which 1s connected to a back end of
the ball receiver (50), with a second valve (83) being cascaded in the fluid return
tube (80);

an inlet end (91) of the elastic cleaning ball return tube (90) passes through a
housing (52) of the ball receiver (50) and is connected to an outiet end of the
filter screen (51) being located within the housing (52) of the ball receiver (50),
and an outlet end (92) of the elastic cleaning ball return tube (90) is connected to
the first chamber (42) of the ball collector (40), with a second one-way valve (93)
being cascaded in the elastic cleaning ball return tube (90). and only the fluid and
the elastic cleaning balls (44) being allowed by the second one-way valve (93) to

flow into the ball collector (40).

8. The improved channel cleaning system as claimed in claim 7, characterized
in that the ball collector (40) has a cylinder shell, with a cover (46) being
provided on an upper end of the ball collector (40), a funnel-shaped outlet (47)
being provided on a lower end of the ball collector (40), a second isolating plate
with holes (48) being provided at an interface of the lower end of the ball
collector (40) and the funnel-shaped outlet (47), only the fluid and obsolete

cleaning balls instead of the perfect elastic cleaning balls (44) being allowed by
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the second isolating plate with holes (48) to flow from the first chamber (42) into
the funnel-shaped outlet (47), a fifth valve (494) being connected at the
funnel-shaped outlet (47), and a drain tube (49) being connected at the fifth valve
(494),

9. The improved channel cleaning system as claimed in claim 8, characterized
in that an extension line of an axle wire (33) of the outlet tube (30) connected to
the housing (52) of the ball receiver (50) is perpendicular to an extension line of

an axle wire (53) of the housing (52) of the ball receiver (30).

10. The improved channel cleaning system as claimed in claim 9, characterized
in that a third valve (94} is provided on the elastic cleaning ball return tube (90);

and a fourth valve (76) is provided on the elastic cleaning ball supply tube (70).



