; abe3eyPyM . t6T7>lz r r ~ ~ z~03 CLEAN NG SYSTEM FOR CLEANI NG 2003
FLUI D- CONDUCTI NG TUBI NG The present invention relates to a cleanlng syste%
for cleaning fluid-conducting tubing. The invention is particularly useful

in a condenser for cleaning the tubing of a heat-exchanger us
condenser, and the invention is therefore described bel ow w t’ msmmmm fm
this application. ,. The invention i§ %speC|aIIy directed to the t

cl eani ng system described in US Patents 4,865,121 and 5, 176, 204. ¥@%
cl eaning systens include balls circulated with the fluid through the tubing

fromits upst r&aéﬂnﬁ!bft? s enp MﬂAW@'ﬁ%I§%MIN@%#ﬁ .
separating the rom ownstream si de 0 € tubing,
and recircul ati ng rrqa{b% ﬁsérﬂ.cllrrﬁ;érasﬂdm @t 1o t&a@iéé?ut s¥idnfam
side of the tubing. In Patent 5,176,204, the separator is in e formof a

hol | ow perdoy ajleshrdithe £INGDsshaMdthiny admisg ng mwwrieﬁxeeﬁtlluh d passageway
to the downstsream side of the tubing. In one enbodi nent, the holl ow

per f or at egpanthiecularcly nissefdly ian «jeeidemseyerfad e leandjner ttheheubdines

accunul ated on the outer surface of the perforated tube into the upstream
si de of the taullieds;-eunhangexr sssshdrersmh memonddns egnpanat ddhef ur t her

i ncludes two valves, in the inlet and outlet sides of the coll ector

housi ng, dpeteriicretifatidrerafong dasamidbeashiel antvd thheapadtedm dides of the
tubing. Systens of this type generally require a separate reser v0| r for

addi ng balaRPligati©msyst em or renpving balls ~ ~ ~ E ~ Zao~ - from

the system for replacement rposes, and al foy, vi ndi tion of
the balls in the syéﬁ?ﬁn |§£¥¥¥QW%ﬁH%ﬁﬂq°1$¥iﬂlﬁ$ %Fﬁgqﬁbggﬁbgﬁ

val ves for_se| ectlvel n h reseryv 10 4 t of the system
cle nin Q:n overcqilltbe b Pdf's (yﬁtenrl: %%Eﬁq 1

signifi car?[ C e sy of t he

t t e
presen %Y;?{"fédgébt“uﬁ. n%%%%ec%?l%gc é?r%%%?él‘ﬂah 101 Qﬁ'z%lated

fluid-con as "advantages I n ove respects.

Accor di ng (}iq. 1 & Pressd en%g;& QUhe té%&fﬁd Sfrwnp\ﬂtdﬁ%p%t%‘e%@ﬂ's%es%%t em for

cl eani ng tubing used for conducting a flui'd therethrough, which system

i ncl udes hald Fchinstidealntdid,N deparidtdrd rdanau bt ke gatitigy @ i t's

upstreamside to its downst r eam si de, separator neans for separating the
bal | s fromdle fiddnd tile tHlaridDwWits tHRABINER réfant R4 deulRfEheardibing,

recirculating neans for recirculating the balls back to the upstream side
of the tulandyrdadieadatring atdang rfeanrecdmaulsitigng &hlealbaldsl backortohousi ng
havi ng an apertured partition therein permtting the fluid,
the upstream side of the tubing. In Patent 5,176,204, the
separator is in the form of a hollow perforated tube
enclosed within a housing connected by a passageway to the
downstsream side of the tubing. In one embodiment, the
hollow perforated tube is carried by an ejector operable to
eject the balls accumulated on the outer surface of the
perforated tube into the upstream side of the tubing; and in
a second embodiment, éhe separator further includes two
valves, in the inlet and outlet sides of the collector
housing, open by actuators to eject the balls into the
upstream side of the tubing.

Systems of this type generally require a separate

reservoir for adding balls to the system or removing balls
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but not the balls, to pass therethrough, and dividing the interior 20 £b& 20403
housing into an upper conpartnent and a | ower conpartnent; a first
passageway connecting one side of the upper conpartnent to the downstream
side of the tubing; a second passageway connecting a first point on the
opposite side of the upper conpartnent o a first point in the upstream
side of the tubing; a third passageway connecting a second point on the
opposite side of the upper conmpartnent to a second point in the upstream
side of the tubing to receive a pressure slightly lower than that at the
first zfrom tha sgs8em Borpoepiacemthé ppgpoeam, sadd alsbhéorubi ng but

hi gher than that at the downstream side of the tubing; a fourth passageway
connect i ngieRéngowbe conpgatiovnoft bhe balilseinf thewerspesssuBvchhan that at
t he downstream side of the tubing as well as at the first and second points
in the upseseawPsrdeisrludengubhagaceampanyingt Malvessforseedadtivhalrd and
fourth passageways controlling the fluid flow therethrough; and a cover
covering EABRAEHePIcERBareaBRVOARdiPpEADIBEI euthefetPBnFYStBBr Nt addi ng
balls to the u@ er ggnpartnent or ennving Ealls thgrgfronl wll be
descri bedShBPR& gﬁ?? ¥l aPFYeperwEreueRetatleSAPhgOsyEPENFEFFEPnat es t he

df t VoLr | der to introd balls, into th t
or remve bal s frofft REIESE: B tBPnBESERAtS)BYEREaRtDH8s EPNBERS Pochor

foature TnEAEiBECBYEN) £BY [T8AR: R0 L0aEbNaERLRe' PRBL RS hnlBh2,
iIIustratﬁésoggngEgﬁgg ghegﬁgngb§¥§tgg%ggggg[ucted in accordance with the
a Fi gs. an I

present inventlon; strate the systemof Fig. 1 during

di fferent operatingaeeBghthgneootnthgra¥eheMintBRt EbRANLAGraysSEEM _
illustrated in the drawi ngs conprises a condenser 2 including tubing 4 in

the form ptoaigkaral tiganingaspkten, repagedahithgstubbhgugBedhEeh a cooling
|l iquid, such as water, is passed in order to condense a fluid, such as
steam or aonéftictfyrgaat fhasd theeathrbiaghfrehiah spseembihblodghd bAklspaces
bet ween the condenser tubing 4 to an outlet 8. The cooling liquid is
circul at edirbudaged weth thé £ludd3thrdughhtheohdbnsgr frabi bgs4 from an

i nl et header 10 connected to the upstream side of the condenser tubing by
an inlet pppbream sddantouitstdpendtrean sbddeecsepanttonenedndsferam side
of the tubing by an outlet tube 13. The copling liquid includes a plurality
of cIeaniﬁepﬁﬁPgén94tP8rEéalﬁhfﬁﬂﬁhtbﬂefiﬂb@na athet dovpsteeani sideiquid to

prevent th odgj ng.,or settling,of particles within the, condenser tubing 4
whi ch mou?g %BﬁdLPglegogaB EPOLECHAREIRS REanBaf PE {ﬁcéfﬁuﬂﬁgén%ft%espongy

balls back to the upstream side of the tubing; the
recirculating means comprising: a ball collector housing
having an apertured partition therein permitting the fluid,
but not the balls, to pass therethrough, and dividing the
interior of the housing into an upper compartment and a
lower compartment; a first passageway connecting one side of
the upper compartment to the downstream side of the tubing;
a second passageway connecting a first point on the opposite
side of the upper compartment to a first point in the
upstream side of the tubing; a third passageway connecting a
second point on the opposite side of the upper compartment
to a second point in the upstream side of the tubing to

receive a pressure slightly lower than that at the first



material of slightly larger diameter than the condenser tubing 4 so i g 2003
they rub against the inner walls of the tubing and thereby nmaintain them

cl ean. This technique of using cleaning balls for cleaning tubing in
condensers and ot her forns of heat-exchangers is well known, and therefore
details of such a cleaning system or-of the balls 14 used in this type of
system are not set forth herein. A ball separator, in the formof a bal
trap generally designated 20, is interposed between the outlet header 12 in
the outlet tube 13. Ball trap 20 includes a housing 21 having a grid 22

di vi di ng phéntntar kbe vpstheamoasdegofntbeatbisg bhtinbéghes thamuni cating
with the outlet header 12, and a second chanber 24 communicating wth the
outl et tubbat3atphkhe gpxpskhsaamngide p§ thet hebipgimddf@pEkhan exit opening
25 conmmuni cating with a bypass tube_26 | eading back to the inlet tube 11 at
t he upstrEéﬁF%EB@aﬁfcPﬁ83€th€n§B? LEBRRgCAMPEFFReDY Ras2opeRFRgsCEher ei n

the P T 1gpez p285sirs thapy FRdkoetnkha apRnsEhBan S e aP s 1a t hus
'accunulatg g&thin cha er 23 oghthg.bagl trag. As deScrhbed b Aomn_the
bal | s ar e PRPECAPaFEHL AP0 FnEPBpELFRENPRPIBCEPPENECEBRTehB et ubi ng 4 by

means of ﬁ&ki&&haékﬁg gﬁaﬁﬁe“@pﬁgnQPcb%9$ést9§ gﬂga§§r£8b9sé§on he
recircul att ng  means further Tncludes’ a housing 30 having én apertlred
partitionggirdi ¥hdi GulRR FQEQ&&Q&a9E LBAtPOYSLRY LREOsBuilT Fiowonpart ment
32 and a second conpartnent 33 On opposite sides of the partition.

PartitiontBdrE8BNrB8gAnN ARAT hUESWeSCESGBrihy es&nhbfe£heo$ba&ghe@@taﬁet the
balls, to pass througﬁ it so that the balls accunul ate within conpartnent

32. Bypassgeitbeblé €hasbEtuneBoapbinst paasAgevaylF\doabNecoppeet s the
upper conpartment 32 of housing 30 to the downstream side of the condenser
t ubi ng 4 womphathehtapr2femdvisngohdl passhgeafiyoRVW2 connects an upper point
of the opposite side of the upper conpartnment 32 to a point 34 in the
upstream tube 11 atAsheilipsbecdescribedfmovadpasbicularlpibpeldy, asidch third
passageway PWB connects a | ower point of the upper conpartnent 32 also to

t he upstreafleapingispstent ebipbnatessthei paedyfagpnasterab®¥¢om t he point

at whi ch passageway PW2 is connected, In addition, the end of passageway
PVB proj eEEFREVPHT ol RheTHAT ebOt iBbraduge Balhs EBEQ StheSHELeMHiAE to

d I therein t th ' e PW2.
Col | ect or PHBREP Ba 85 | FEPBERS 5 BF Sher > bASS abBha3Y LR CORRELET Mg1E he | over
hanber 3 housi to t t h . t ' f . Lh t
i ch i s apFhebBSr REIRIRo by R CHORERIRISEARG BEaFn i onafo el oY ihe

passageway. igw¥ung¥$08r Ryﬁispﬁ€$€gf hﬁﬁ“gl?ﬁl#ﬁ&én@%%?#% ?@%%;é¢ e Sv1

whi ch may manual Ty or automa y controfled to s ow of

the |iquigyiheiptbsorobs ERssapevey. PAL al so includes a check valve CVi,
which permts flow of the liquid frompassageway PW into conpartnent 32 of

col l ector housing 3Righui PluytELLYL 'SPe form of cleaning system

constructed in accordance with the present invention;

and Figs. 2 and 3 illustrate the system of Fig. 1
during different operating conditions of the system.

The cleaning system illustrated in the drawings
comprises a condenser 2 including tubing 4 in the form of a
plurality of parallel, spaced tubes, through which a cooling
liquid, such as water, is passed in order to condense a
fluid, such as steam or a refrigerant gas, circulating from
an inlet 6 through the spaces between the condenser tubing 4

to an outlet 8. The cooling liquid is circulated through



Passageway PW2 al so includes a shut-off valve SV2, which may be manual ly or
automatically controlled to shutoff the flow of liquid via that péB%a@%&é@ﬂ3
Passageway PWB includes a check valve CV3 which permts liquid flowonly in
the direction fromthe collector housing 30 into the inlet tube 11, and not
vice versa. Passageway PWI includes a-sHut-off valve SV4 which may al so be
manual |y or _ autonmatically controlled to shut-off the flow of the liquid

t heret hrough. The illustrated system further includes a shut-off valve SV6
inthe inlet tube 11, and a shut-off valve SV~ in the outlet tube 13. As
will be dédt& iadeieF pindlbriseharpvnliate headegct'dt Imeat@Bd-c whi ch

serves to .collect the balls bei reciycul ated back _ into the inl et side of
t he conderé?r WY, SHHs S etlr'}&'esc eé’sreersg:r%’}g TR aé’ddi’ﬁ'cftbflﬁpse thereto
or for remvi bal | s ,t-herefr F t hi s purpaose,, .housi ng .30 i ncl.udes a
cover 36 glc))'\/e&?’nga T tulpepeﬁlecaor‘?prar1grrecrﬁmff‘éﬁaerﬁig after%"tgl\?aésoew tESE 9% or der

to add or JE£ eé?ﬂi'ngvb@vaq{ cﬁﬁ:lleq: ty: Ray ent to enable one to 1 7 FEB

1003 7 “readily Vi t'he contents of conpartnment 32, not only the

quantity of balls theieidpoiiiy dlsidaio 1R W Flu:adheids ne whet her

t hey shoul d be replaced. The oOperation of the systemillustrated in Fig. 1

wi Il now Qe ddeselgd bed.partd eIdy ﬁMﬂdh&ﬁfthee%itr@ R g&.th? tied 3. During

normal operation of the system valves 6 and SV7 are open, and valve SV1

is cl osed,counliptlitdifi dald pridemtllthdacdgitiy ajreddtyldugh dfhe condenser
tubing 4 but would accunulate within conpartnent 23 of ball trap 20. This
i s the comdirttianl eld lwitthriat erhd redridpnsker Whidrieign 4 whiidh womildedenidhato not
only valve SV1 is closed, but also valves SV2 and SV4 are closed. Wen it

i s desireclicy oecieradentthe Haikiald .s @adumulldt iarg wiade o fc@nsgongant 23 of
the ball trap 20 back into the inlet side of the condenser tubing 4, valve
SV1 i n paswdeaial fl dightdlwd adgern dismedage tdanP\peg congenisegpened,
while valve SV2 in passageway PW2 remains closed. This is the condition

i |lustrat é&hwgﬁ'*g.soz.thngre Yhey '

FrEs Aged it (Kihe JaSSagstRdy SPRE e _
Lnerefor e et e PallS LPTEOmr! Tty ol (el 4rog 2R e e
using cleaning balls for cleaning tubing in condensers and
other forms of heat-exchangers is well known, and therefore
details of such a cleaning system, or of the balls 14 used
in this type of system, are not set forth herein.
A ball separator, in the form of a ball trap
generally designated 20, is interposed between the outlet
; header 12 in the outlet tube 13. Ball trap 20 includes a
housing 21 having a grid 22 dividing the interior of the
housing into a first chamber 23 communicating with the
outlet header 12, and a second chamber 24 communicating with
the outlet tube 13. Ball trap housing 21 is further formed
with an exit opening 25 communicating with a bypass tube 26
leading back to the inlet tube 11 at the upstream side of
the condenser tubing 4.

Grid 22 has openings therein to separate the balls

14 flowing with the cooling liquid and to pass only the



passageway PWL., and tube 26 of the |atter passageway, into the coI%qcpg% 2003
housi ng 30 and out through passageway PW. Screen 31 within collector ‘
housi ng 30 prevents the balls 14 from passi ng out through passageway PW,

so that the balls accunmulate within the upper conpartnment 32 of the

coll ector housing, and also within the ¢nlarged-volune section 27 of 2 7

F EB2Q3 _$ passageway PW adjacent to the exit opening 25 of the bal
trap 20. This direction of flow of the cooling liquid with the balls 14 is
permtted by check valve CV1 within passageway PW. Valve SV4 within
passagewayiBwidi tonaweclatddt anbtevaBvue $H2 biaflhisntipathagewnayul\il ate

opened. This is the condition illustrated in Fig. 3. The higher pressure in
passagewayifWZnachpaber 23 ofi the baldt tralpe 12s descurpedebeflowt he&hleower
pressure at the biassed-cut end of passageway PWB at point 35 in the inlet
tube 11, prddscesearkicdwcyfiated Hnggi $hei apsizeagewadePos, thenpart nent 32

of collector housing 30, and passageway PWB into the inlet tube 11, this
directi oncerldﬁrléwrb uRdNgefnPyt BEaBy Shc&RCiZCY4atyBgi MepASsUBaRhy PVB.
AccordlngI¥ g Is 14 whi h ac umul ated within the upper conpartnent 32
of the coftP&lf Psh & RYP3§s E bGeFP-as those accumul ating within tube 26

d I d I 27 b
The Tiaquid into tho Al GECRFBELRELRE, HEBRF %ar?ﬁﬁanlpmﬁé“ﬁ nEoBBABEnser
bi 4. I I b
11 Vel ved OHEviRS 28, abekfuP RNz obakT JER] 2 SR LIATHACEnE h R LRTpITLE (00

| Pieh, o RS g Aessunt SRt ot S SRR 2
compartment 33 on opposite sides of the partition. Partition
31 may be an apertured screen. It permits the fluid, but
not the balls, to pass through it so that the balls
accumulate within compartmenﬁ 32.

Bypass tube 26 constitutes a first passageway PW1
and connects the upper compartment 32 of housing 30 to the
downstream side of the condenser tubing 4 via ball trap 20.
A second passageway PW2 connects an upper point of the
opposite side of the upper compartment 32 to a point 34 in
the upstream tube 11 at the upstream side of condenser

A tubing 4; and a third passageway Pw3 connects a lower point
of the upper compartment 32 also to the upstream tube 11 but
at a point 35 slightly downstream from the point at which
passageway sz is connected. In addition, the end of
passageway Pw3 projecting into the inlet tube 11 at point 35
is cut at a bias to produce a lower pressure therein than
the pressure in passageway PW2.

Collector housing 30 includes a further passageway
PW4 connecting the lower chamber 33 of the housing to the

atmosphere, or to a portion of the system which is at a



32 of housing 30 may be continuously inspected via the transparent cover

36. Wenever desired, the cover may be renoved in order to add bal Is7 1EB 2003
into conpartnment 32, or to ~7E-EFEs ?Q-3 _ g _renove worn balls from
that conpartnment for replacenent by fresh balls. It has been found that the
provi sion of the enlarged-vol une secti_og 27 within passageway PW. provides
addi tional volune for accunulating the balls during the tinme valve SV4 in
passageway PW is open, and thereby reduces the quantity of |iquid passing

t hrough passageway PW-, e.g., for collecting the balls preparatory to their
bei ng re- inyWeadyaas dutd e itHAl fdibmyl bf Rass 3RS, sTiw _be monnect ed
to atnosphere, or to a | owpressure point in the system such ds in4he
upstrean1@negwmgye-pressure) end of a circulating punp (not shown) for
circulating the liquid through the system zZr ~~s ~00~ - to CLA M 1.
A cl eani ng system f ;rasdageniay biimg luskes feorshodndfd ivag vee fSWi avhich

t her et hrough, which systemincludes balls circulated with the fluid through
t he tubi ngay df iman®R s tareamtoimdd itqa iy amirstldedntss ghuts@ffr &the neans
for separating the balls fromthe fluid at the downstream side of the

tubi ng, afdae@f dheatlifpif dberedhragh culbassagarsy FMq 1k to the

upstream side of the tubing; said recirculating nmeans conpri inS; 10, a bal
col | ect or WSS rakhRFRarYalviee GVor Bl MerPids djom L?rfedj‘p% Hq4ish
ermtting the fluid, but t the balls, to pass, therethroygh, .and .dividin
Phe | nt er HOMBASRESRIAH A1 AT ourt SRR a2 (R C e P s g’ &' 19
conpar t menf loﬁ-p_ﬁ IIC;&{ s‘;ictpeasvse%%%way connecting one side of said upper
conpartment to e dowinstream’si'de of said tubing; a second passageway

connecting a first j pasi S i £ QAR tgent to a
first point in the %ss{%agggreﬁa?{]é‘gp%%as%edﬂﬂﬁ%; %#ﬁ_ﬁ d%%assagy\;%'y

connect i NQ;A L GRIYH ROIMnu¥ 1921 QRAKH S H14§ onth@ 1URRE L YRRAIL Ment to
a second point in the upstreamside of said tubing to receive a pressure

slightly |lgpertHearldalt ali ald vild thatoigs dayeudy .UP HalstaGewade p¥, sai d
tubi ng but higher than that at said
includes a check valve CV3 which permits liquid flow only in
the direction from the collector housing 30 into the inlet
tube 11, and not vice versa. Passageway PW4 includes a
shut-off valve SV4 which may also be manually or
automatically controlled to shut-off the flow of the liquid
therethrough.
The illustrated system further includes a shut-off

in

valve SV6 in the inlet tube 11, and a shut-off valve SV7

the outlet tube 13.

As will be described more particularly below, the
collector housing 30, which serves Eg collect the balls
being recirculated back into the inlet side of the condenser
tubing 4, also serves as a reservoir for adding balls
thereto or for removing balls therefrom. For this purpose,
hbousing 30 includes a cover 36 covering the upper

compartment 32 and removable therefrom in order to add or

remove balls. Cover 36 is transparent to enable one to



25 downstream side of the tubing; a fourth passageway connectin aj-dgl r
conpartnment to a source of |ower pressure than that at said dom%%?rggﬁ1§m§e
of the tubing as well as at said first and second points in the upstream
side of the tubing; ? TFEB?2G -11 valves in said first, second, third
and fourth passageways controlling the §luid flow therethrough; and a cover
covering said upper conpartnent and renovable therefromto permt adding
balls to said upper 5 conmpartnent or renoving balls therefrom 2. The
system according to Claim1, wherein said cover is transparent to permt

vi ewi ng t heddiller ivilewoft iaicbrtifls GHRVpg®Itinent. 3Bhe netsoamyaeger ding to
Claiml, wherein said 10 separator neans conprises a ball trap having a
housi ng ceuueediidy tof tHad ldowsinesiam diude adfsd thetinbicopdiddidnatgri d | ocat ed
in the ball trap housing to define a ball collector conpartnent

comuni catdertgrminte wie tdewn dheyamisiudd dfe triepliadeidng for col l ecting the
balls exiting therethrough with 15 the fluid, said ball trap housing

i ncluding an exit of&d eperadhasniaf e sysitieactidd ussFpdedndnt Fig.sdi d
first passageway. 4. The system according to Claim3, wherein said gridis

nmount ed at¥idd N bfe desFddadeardicwledd haidsihgefereaceotm Ehggcute

angl e there&ith adj acent said exit opening to said first passageway. 5. The
system ac img to Claim4, wherein said first passageway is formed with
an enl ar ged-vol une §pction a%ja%gnt sai in the,bal

! L W side gpenina,in theball drap
housi ng for 25 accumiati*h§Ba’s WP 6 ™ 8§y _tgr'ﬁ’ac@&ml n§ 6o C aim
1, “here'Qﬁéﬁ' V%&%@%f%@g!&#§5%5¥U§'§31:fémdf%éeﬁqsibdt%%ESEhBaﬁﬁiﬁgway’
and a check valve in said’first passageWway permtti'ng flow

14 would be circulated through the condenser tubing 4 but
would accumulate within compartment 23 of ball trap 20.
This is the condition illustrated in Fig. 1, wherein it will
be seen that not only valve SV1 is closed, but also valves
SV2 and SV4 are closed.

When it is desired to recirculate the balls
accumulating within compartment 23 of the ball trap 20 back
into the inlet side of the condenser tubing 4, valve SV1 in

passageway PW1 and valve SV, in passageway PW4 are both

4
opened, while valve SV2 in passageway sz remains closed.
This is the condition illustrated in Fig. 2. The low
pressure within passageway PW, will therefore draw the balls
from compartment 23 of the ball trap 20 via exit opening 25
of the ball trap, the enlarged-volume section 27 of
passageway PW1, and tube 26 of the latter passageway, into
the collector housing 30 and out through passageway PW4.
Screen 31 within collector housing 30 prevents the balls 14
from passing out through passageway PW4, so that the balls

accumulate within the upper compartment 32 of the collector

housing, and also within the enlarged-volume section 27 of



2 ~h ~~ 2073 -12 only into said upper conpartnent of the housing fromthe
downstream si de of the tubing, and not out of said upper conpar t mepty F@gozmn
t he downstream side of the tubing. 7. The system according to Claim1l,
wherein said 5 valves include a check valve in said third passageway
permtting flow only out of said upper conpartment into the upstream side
of the tubing, and not into said upper %dﬁpartnent fromthe upstream side
of the tubing. 8. The system according to Claim1, wherein said 10 val ves

i nclude a shut-off valve in said second passageway. 9. The system accordi ng
to Caiml rei i d v i ncl hut-of f _valbye_in i urth
passagewa??s%gge¥ﬁg ?@gtgnﬁgggﬁFdF%Q%gg %rzfn%f?nﬁﬂérggnogaFggf%ﬁ; h
passageway. . nnegt:ed st. p i ress ) ; nj, B, Syst em
for cIean%ﬁaﬁtggfngﬁagegﬁ?ggkggﬁd§§t%gggagﬁlEPE féé%%&ﬂrgagh?amh?gﬂ system
includes hakl $aghkcylsatgd peirt tilre byUdetRr Quabet B9, t WbLAGnfromits
upstreamside to its downstream si de, separator meand for separating the
bal I's fropakkagbdiydpat .t he downstream side of the tubing, 20 and
recircul ati ng neans f o recirculating the balls back to the upstream side
of the tubing; saidvae@brsulahﬁmginegaSsagepaystg:ia hall ctosédct and
housi ng having an interior éontaining an apertured partition permtting the
fluid, buvadee 2§,tWdthahl passegeasy PWgr éshopeghd. anThisvidi biget he
interior of the housing into an upper conpartnment and a | ower conpartnent;
a first paovdatiap ddAnstratgdoda fide 8+ sThe hpphercprpasuneninto the
downstream si de of said tubing;

passageway sz at point 34 in the inlet tube 11, as compared
to the lower pressure at the biassed-cut end of passageway
PW3 at point 35 in the inlet tube 11, produces a flow of the
liquid via passageway PW2, compartment 32 of collector
housing 30, and passageway PW3 into the inlet tube 11, this
direction of flow being permitted by check valve CV3 in
passageway PW3. Accordingly, the balls 14 which accumulated
within the upper compartment 32 of the collector housing 30,
as well as those accumulating within tube 26 and enlarged-
volume section 27 of passageway PW1, will now be drawn with
the liquid into the inlet pipe 11 for recirculation through
the condenser tubing 4.

When the balls 14 have thus been reintroduced into

the inlet tube 11, valves SV, in passageway PW1, and valve

1
SV2 in passageway PW2 are closed, thereby returning the
system to its original condition as illustrated in Fig. 1.

The condition of the balls 14 within compartment
32 of housing 30 may be continuously inspected via the

transparent cover 36. Whenever desired, the cover may be

removed in order to add balls 14 into compartment 32, or to



~~f F~ B zo0o3 - 12a a second passageway connecting a first point on an
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first point in the upstream side of said tubing but higher than that at
said downstream side of the tubing; 10 a fourth passageway connecting said
| oner conpartnent to the atnosphere; val¥es in said first, second, third
and fourth passageways controlling the fluid flow therethrough; and a
transparent cover covering said upper 15 conpartnent and renopvabl e
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of the tubing for collecting the balls exiting h the fluid,
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therein. 5 15. The system according to claim1l, wherein said val ves

i ncl ude a Ehttestingathe balksirreparatory stmydimsir deing check val ve in
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upper Ccnmgg&ﬂgg%eér%é)atmosphere, or to a low-pressure point in the
system, such as in the upstream (negative-pressure) end of a

circulating pump (not shown) for circulating the liquid

through the system.
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of the tubing, and not into said upper 15 conpartnent fromthe upstream
side of the tubing. 17. The system according to claim 11, wherein said

val ves include a shut-off valve in sai ﬁ_second passageway. 18. The system
according to claim11l, wherein said valves include a shut-off valve in said
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not the balls, to pass therethrough, and dividing the interior
of the

housing into an upper compartment and a lower compartment;

15 a first passageway connecting one side of said

upper compartment to the downstream side of said tubing;

a second passageway connecting a first point on
an opposite side of said upper compartment to a first point

in the upstream side of said tubing;

20 a third passageway connecting a second point on
said opposite side of the upper compartment to a second
point in the upstream side of said tubing to receive a
pressure slightly lower than that at said first point in the
upstream side of said tubing but higher than that at said

25 downstream side of the tubing;

a fourth passageway connecting said lower
compartment to a source of lower pressure than that at said
downstream side of the tubing as well as at said first and

second points in the upstream side of the tubing;
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and a cover covering said upper compartment and
removable therefrom to permit adding balls to said upper

5 compartment or removing balls therefrom.

2. The system according to Claim 1, wherein said
cover is transparent to permit viewing the interior of said

upper compartment.

3. The system according to Claim 1, wherein said
10 separator means comprises a ball trap having a housing
connected to the downstream side of the tubing, and a grid
located in the ball trap housing to define a ball collector
compartment communicating with the downstream side of the
tubing for collecting the balls exiting therethrough with
15 the fluid, said ball trap housing including an exit opening
from said ball collector compartment to said first

passageway.

4. The system according to Claim 3, wherein said
grid is mounted at an incline across the ball trap housing
20 to form an acute angle therewith adjacent said exit opening

to said first passageway.

5. The system according to Claim 4, wherein said
first passageway is formed with an enlarged-volume section
adjacent said exit opening in the ball trap housing for

25 accumulating balls therein.

6. The system according to Claim 1, wherein said
valves include a shut-off valve in said first passageway,

and a check valve in said first passageway permitting flow
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compartment into the downstream side of the tubing.
7. The system according to Claim 1, wherein said
5 valves include a check valve in said third passageway

permitting flow only out of said upper compartment into the
upstream side of the tubing, and not into said upper

compartment from the upstream side of the tubing.

8. The system according to Claim 1, wherein said
10 valves include a shut-off valve in said second passageway.
9. The system according to Claim 1, wherein said

valves include a shut-off valve in said fourth passageway.

10. The system according to Claim 1, wherein said

fourth passageway is connected to atmospheric pressure.

15 11. A cleaning system for cleaning tubing used for
conducting a fluid therethrough, which system includes balls
circulated with the fluid through the tubing from its upstream
side to its downstream side, separator means for separating
the balls from the fluid at the downstream side of the tubing,

20 and recirculating means for recirculating the balls back to the
upstream side of the tubing; said recirculating means

comprising:

a ball collector housing having an interior
containing an apertured partition permitting the fluid, but not
25 the balls, to pass therethrough, and dividing the interior of
the housing into an upper compartment and a lower

compartment,

a first passageway connecting one side of said upper

compartment to the downstream side of said tubing;
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the upstream side of said tubing to receive a pressure slightly
lower than that at said first point in the upstream side of said
tubing but higher than that at said downstream side of the

tubing;

10 a fourth passageway connecting said lower

compartment to the atmosphere;

valves in said first, second, third and fourth

passageways controlling the fluid flow therethrough;

and a transparent cover covering said upper
15 compartment and removable therefrom to permit adding,

removing and viewing the contents of said upper compartment.

12. The system according to claim 11, wherein said
separator means comprises a ball trap having a housing
connected to the downstream side of the tubing, and a grid

20 located in the ball trap housing to define a ball collector
compartment communicating with the downstream side of the
tubing for collecting the balls exiting therethrough with the
fluid, said ball trap housing including an exit opening from

said ball collector compartment to said first passageway.

25 13. The system according to claim 12, wherein said
grid is mounted at an incline across the ball trap housing to
form an acute angle therewith adjacent said exit opening to

said first passageway.
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check valve in said first passageway permitting flow only into
said upper compartment of the housing from the downstream
side of the tubing, and not out of said upper compartment into

10 the downstream side of the tubing.

16. The system according to claim 11, wherein said
valves include a check valve in said third passageway
permitting flow only out of said upper compartment into the
upstream side of the tubing, and not into said upper

15 compartment from the upstream side of the tubing.

17. The system according to claim 11, wherein said

valves include a shut-off valve in said second passageway.

18. The system according to claim 11, wherein said

valves include a shut-off valve in said fourth



