REPLACENENT SHEET : DESCRI PTI ON The
invention relates to a ball collector for a device for 5 ret é% ﬁmﬁalls

for the cl eam%%ﬂﬁ?“’[ he tubes of cooling sy- stens operate i
fluid, preferably water, which are e.g. used in heat exchangers,” power
station condensers, refrlgera- ting and air conditioning plants, etc.,
comprising 10 - a BMRCLBANINGCOOLMMMS' ded into an
upper chanber with an in et the balls and a

| ower chanmber with an outl et for the balls, in which - betmeen t he
upper and | ower chanbers is provided an
: The invention relates to a ball lock for a device for retur-

ning balls for the cleaning of the pipes of cooling systems
5 operated with a fluid, preferably water, which are e.g. used
in heat exchangers, power station condensers, refrigerating

and air conditioning plants, etc., comprising

- a casing, which
10 - is subdivided into an upper chamber with an inlet for
the balls and
- a lower chamber with an outlet for the balls, in which
- between the upper and lower chambers is provided an
opening, which
15 - is closable by a movable flap in the closed position
thereof and is freeable in the open position thereof,
- the upper chamber having a strainer screen is connected
to the lower chamber by a bypass line having a pump,
through which water can be pumped from the upper chamber
20 .into the lower chamber.

A ball lock of the aforementioned type is known from the ap-
plicant's German publication G 93 09 320. 9. In the case of the
known ball lock the opening between the upper ‘and lower cham-
25 bers is closed and opened by a flap, which is mounted in rota-
) ry manner about its centre axis in the opening plane and is
adjusted by a motor placed on the casing from the closed to
the open positién and vice versa. The flap motor requires a
control, in order to maintain periodically predetermined clea-
30 ning cycles or cycles dependent on the fouling factor of the
heat exéhanger pipes and in order to bring about the necessary
synchronization with the pump motor located in the bypass

line.

35 At the start of a cleaning cycle the flap motor is switched
on, so that the flap passes from the closed position into the

open position and frees the opening between the upper and
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15 : openi ng, which - is closable by a novable i ap in the,

cl osed posiwo97/49965 thereof and is freeable in the oRGI/ERIIIOB203n
t her eof , - t he upper chanber. having a strainer screen is connected
to the | ower chanber by a bypass |line having a punp, 20 t hr ough whi ch
wat er can be punped fromthe upper chanbery - into the | ower chanber-.

A ball collector of the aforenentioned type is known fromthe
appl i cant’ s GeSyEn dudalbesdl i ¥Re ABLEICEPIedxed rint lthec appent chambenesknbwn

ball coll ect or the o rlﬂ“% bet vveﬁg%xl hebggg&ge ap_ﬂe:_5 slﬁg\eqpf,_ghagmﬁ)} s,_s

cl osed and o rota,réc rranner out
its centre a)@mghtltyqeahmmln@t Ofpwmﬁéran(?q]é-c’a'é}"ﬁstté’& FAECIRG oPL pF Bed

on the casi n%)f]:]gsm cl&;ﬁd dHanidae @Ben Map tisoagadd mbq:erveu_aaed]'he
qU|res a T

flap nmotor 3 ontrol In order fo_maintain er|o Sde-
ternmined ceamigng, fo}épeingr tB?cl%erd’é:&&?de 8n R Vngse t§|‘3l
the heat exc _tubes and in order to bring about t he necessary
synchroni zation with the punp nmotor located in the bypass |ine.

The pump in the bypass line is then switched on and its deli-
very pressure opens the fluid pressure-controlled shutoff

10 member in the discharge line and must additionally ovexrcome
the dynamic (line-caused speed losses) pressure heads and the
static (A p of the condenser) pressure heads of the system.

The pump sucks water out of the upper chamber and pumps it
'into the lower chamber, so that the balls in the lower chamber

'15 are conveyed into the discharge line and through the latter to
the inlet area of the heat exchanger, where they are taken up

'by the main cooling water flow. After passing through the heat
exchanger pipes, the balls are collected by the strainer in

the outlet area of the heat exchanger and passed via the supp-

20 1ly line into the upper chamber of the ball lock casing. The
" transportation of the balls through the discharge. line and
through the supply line is ensured by the pump in the bypass
line, into which no balls can pass, because in the upper cham-

ber a strainer screen is placed in front of the bypass line

25 inlet. In aadltlon, the differential pressure prevailing bet-
ween the inlet and outlet areas of the heat exchanger acts on

the ball-transporting water flow in the supply line and the

discharge line.

30 When all the balls have finished the circulation, the pump is
switched off again and the device is ready for the next clea-

ning cycle.

In the knowh ball lock the drives of the flap and the pump are
35 operated by sequence controls or circuits. In the rest periods
the fluid pressure-controlled valve in the discharge line
ensures that no undesired bypass flow of of the heat exchanger

“This Sheet Has' Been Re

W



35 At the start of a cleaning cycle the fla [ |
p notor is Smﬂtﬁﬁﬁﬁh,g

so that the f\VQW’ﬁ%?éges fromthe closed position into the open pglgﬁa?bn
agd freeslthe opﬁnlng bet ween t he upper and ASH7805" '
- 2- ower chanbers. The balls collected in the upper chanber si'nk
into the |lower chanber, because their speti%rb gravits S slightly
2ﬁgx§ th?h o:lgg&;é.aggLEOMAng t he sinking, of the balls into the | ower

er the -motor-closed, 5 e.g. followingt [
of a previously set time-Ilag rel ay. ) 9 the operation

The known ball lock and the device for returning the balls and
in which the ball lock is located require only two drives,
5 namely for the pump in the bypass line and for opening and

closing the flap.

The problem of the invention is to simplify the necessary
drives and the associated controls for the ball lock.
10
According to the invention this problem is solved in that
- the flap of the ball lock is so constructed and positio-
: ned and freely pivotably mounted through the water flow
between the open position and the closed position that
15 - if the pump in the bypass line is switched on the flap
assumes its closed position and when the pump is switched

off its open position.

According to the invention, the flap with which the opening

20 between the upper and lower chambers can be closed and relea-
sed is not, as in the known ball lock, motor-operated, i.e. by

an- electric, hydraulic or pneumatic motor, but instead by the
water flow in the casing. For this purpose the flap is freely
pivotably mounted between the open and closed positions and is

25 so constructed and arranged that it is operated by the water
flow, which passes from the bypass line into the lower chamberx

: when the pump is switched on, namely being brought into its
closed position, if the pump drive in the bypass line is swit-
ched on and returns to the open position when the pump is

30 switched off and consequently the water flow from the bypass

line into the lower chamber stops.

Unlike in the known ball lock, according to the invention
during the rest period between two cleaning cycles the flap is
35 not in the closed position and the balls at the end of a clea-
ning cycle are not in the upper chamber as in the known ball
lock and instead, according to the invention, the rest state
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The punp in the bypass line is then switched on and its deli- ver%é
pressure OMMNE749€ f| uid pressure-controlled shutoff 10 nefSSWERS/O0P

di scharge |line and nust additionally overcone the dynamic (line-caused
speed | osses) pressure heads and the static ([err] p of the condenser)
pressure heads of the system ‘The punm sucks water out of the upper -
chanber and punps it into the | ower chanber, so that the balls in the

| ower chamberatl &1 endoofepedleaning heyehe diracgdyl teachad vhepughet £iap,

| atter to he i_nle e n e Lk ef pokehn
by the main c%é S tﬁ]l Plgégﬁ%%t%}? Jie%g!gs?ﬁmﬁt ﬁﬁiuiﬁlmfhe l eyop b P
exchanger tubHSJn téméi bire sbﬁkscﬁq%cﬁ%dt%l%gh%p%cf’r e‘?'r?‘ﬁ'ty' YRECH 5 et

area of the haaty era&@laﬁa&ﬁad usfawabersupave29unkyftmmethentuppéne
upper chanber o the ol|ector ca ation of the
bal | s thro%ngthH‘Eb% '53%“33* H’ﬁe %ﬁram ord‘:tﬁlg E?ﬁ&%g%%ﬁ% Ine is ensured
by the punp in the bypass line, into which no balls can pass, because

in the upper Z;%Qa nitia agdﬁg&aeﬂéanfﬁg ec%les thleagede arivenpr@haéa

et | Meerametien BAL bkpak, ARt TaFobbSoP e TREGFROHERADe AR LY o
pump drive, is switched on, so that in the discharge line the
10 motor—opérated or preferably fluid-operated shutoff member,
preferably a nonreturn valve, opens under the delivery pressu-
re produced by the pump. Under the action of the water flow
from the bypass line, the flap in'the ball lock assumes its
closed position and the balls are discharged by the water flow
15 from the bypass line out of the lower chamber. By means of the
discharge line they pass into the inlet area of the heat ex-
changer, where they are received by the cooling water flow.

The essential advantage of the inventive ball lock is that
20 there is no need for the motor drive of the flap of the known
ball.lock. Including the reduced costs for control means, this
economizes a considerable part of the costs for the drives and
controls compared with the known ball lock. There is a conse-
quent drop of maintenance and inspection activities, which
25 hitherto occurred in comnection with the flap drive. The re-
duction of costs for drives and controls is particularly im-
portant for smaller cleaning systems, e.g. for refrigerating,
air conditioning and similar plants, because with smaller
plants the costs for drives and controls represents a relati-
30 vely high percentage of the total costs.

As a result of the aforementioned operating sequence of the
ball .lock according to the invention, it is advantageous if
the flap is so constructed and arranged that '
35 - the flap,
- if the pump in the bypass line is switched off at the end
of a cleaning cycle,
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the ball-transporting water flow in the supply line and the ~di schar e
line.* 30 \WEW74P965t he bhalls have finished the circul ation, ¢FERIMI3205

swi tched off again and the\device is ready for the next clea- ni ng
cycle. I n the known ball collector the drives of the flap and”the 35
punp are operated by sequence controls or-cbreuits. In the rest -
periods the fluid pressure-controlled valve in the disch- arge line

ensures that ne undpsivoed KypmstEhel ehosedoposiEiRBalnASHESGS open position
and frees the opening between the upper chamber and the

lower chamber, so that the balls collected in the upper
chamber sink into the lower chamber and

5 - pivots from the open position back up into the closed
position and closes the opening, if at the start of a
cleaning cycle the pump in the bypass line is switched

on.

10 It is also advantageous for the invention that the flap rela-
tive to the inlet of the bypass line into the lower chamber is
so positioned and constructed that in the open position, on’
switching on the pump, it is subject to the action of the
water flow from the bypass line and forced into the closed

15 position.

According to a development of the invention, for a reliable
operation of the flap the size and weight of the flap on the
one hand and the pressure of the pump on the other are so
20 selected that the forces exerted by the water flow from the
bypass line on said flap are high enough to bring it into a
reliable closed position. This means that the pump must also
overcome the static pressure loss between the heat exchanger
inlet and outlet areas, as well as the dynamic pressure losses

25 of the ball transporting lines.

According to the invention, it is possible to provide springs
for assisting the pivoting movement of the-flap. Through the
use of springs forces acting on the flap can be produced,
30 which would otherwise have to be attained on a design basis
when deciding the size and weight of the flap, as well as
during the arrangement thereof with respect to the bypass line

inlet in the lower chamber.

. 35 The bypass fine can be displaced by 90" relative to the casing

discharge line.
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-3 - exchanger t akes pl ace. The known ball collector énd t he,
devi ce for weta149%65g t he balls and in which the ball col | E&XEP7/E3202
| ocated require only 5 two drives,, nanely for the punp .in the bypass |ine

and for openi ng and cl osing the fl ap. The probl em of the invention
Is to sinplify the necessary drives ang the associated controls for the
ball collector. 10 According to the invention this problemis solved in
t hat - 1thesf hapaptagésudaidr adid eclldecksonooforbe rertlsl and for an

posi ti oned agggars §'g¥$3i Vsqmghg;hrﬂ%m&ﬁé dan9eebedh®alaerinto the flower

bet ween t he on an e closed positjon.l5 ha - | f
the punp in thembgpasthrEnEhe sSETRIRIEFTEIhT |H)F wpPer ct}ﬁ'tbtiﬁ%sharst &
cl osed positigpRseAdL ANyt &9) DndF dl Wwnistiredtion, at least in the vici-
5 nity of the opening and for the shape and size of its free
cross-section, at least at the lower end, to be adapted to the

shape and size of the opening.

In order to create a free passage cross-section for the balls
10 in the opening between the two chambers, according to a furt-
her development of the invention, the swivel bearing of the
flap is fitted to the underside of an annular shoulder or web
forming the opening. It is unimpdrtant whether the web is
connected to the casing or to the strainer.

15
An embodiment of the invention is described in greater detail
hereinafter relative to the drawings, wherein show:

Fig. 1 A diagrammatic view of a ball lock as a vertical sec-
20 tion.

Fig. 2 A diagrammatic representation of a heat exchanger with
a device for cleaning the pipes of the heat exchanger
with balls and with a device for returning the balls,
25 ' whilst incorporating a ball lock according to fig 1.

Fig. 3 A diagrammatic, perspective view of thg ball lock with
a different arrangement of the inlets and outlets
compared with fig. 2.
30
Fig. 4 A sectional view of part of a modified embodiment of
the ball lock.

Fig. 5 A detail relative to fig. 4.

35 |
The ball lock 1 shown in fig. 1 has a substantially cylin-

drical casing 2, which is e.g. made from sheet steel or a
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off its open position. 20 According to the invention, the f ' |
whi ch: t he ‘op®¥@ AY49965 het ween t he upper and | ower chanbers can %ﬁ@%@&&oﬁnd

rel ea- sed is not, as in the known ball collector, notor-operated, .

i.e. by an electric, hydraulic or pneumatic notor, but instead by the
water flow in the casing. For this purpose7he flap is 25 freely pivotably
nmount ed between the open and cl osed positions .and is_sqQ gonstructed agd
arranged t hat materdadperiathedcoyparable GRRERCFELIFE4MAT cﬁngagfess‘f?g’rﬁ’ e

bypass line into t Q‘t% Iu%%%rr chafBRRLEr anlden tlareughanbeswia dheamnanmakat y
bei ng brought i nto 1Ts closed position, Jf the,PURP;drkyRelinihberbYPRFS
Tine 30 is swiekcRedwbAChnEOFRS AhLRPHE %585 §651ti on when the punp

i s 'switched off, ¥pd eassaguegntly the water flow fromthe by- pass |ine
into the | ower chanber stops. Unlike in the known ball collector,
according to the invention 35 during the rest Eeri od between two_cl eani ng
cycles the flap Bypass Adinei 7 wWhshcRoBEBPPHSi L5 oROBHT B 9 2T heC e

of a clea- outlet 8 of the upper chamber 5 and by the other end to an

inlet 9 of the lower chémber 6.

10 For the supply of balls for cleaning the pipes of a cooling
system operated with a fluid, preferably water, use can be
made of a supply line 12, which is connectable to an inlet 11

’ of the upper chamber 5 of the ball: lock 1. For removing balls
from the ball lock 1 use can be made of a discharge line 20,

15 which is connectable to an outlet 19 of the lower chamber 6 of

the ball lock 1.

The interior of the casing 2 is accessible by means of an
opening 13 on the top of the upper chamber 5, which ca? be

20 closed by a lid 14. A substantially cylindrical strainer
screen 15 prevents the balls supplied through the inlet 11
from passing out of the upper chamber 5 into the bypass line
7, so that the pump 10 only delivers water, without balls,
from the upper chamber 5 into the lower chamber 6. The strai-

25 ner 15 is placed in a centred position on the web 3 and after
the removal of the 1lid 14 can be extracted from the chamber 5.
In the embodiment of fig. 4 the strainer 15 is fixed to the
underside of the lid 14 and can consequently_be removed from
the casing 2 on removing the lid 14. The web 3 is either scre-

30 wed onto a casing projection 3a (right-hand part of fig. 5)
or, constructed as an éxpanding ring, is pressed and held
firmly on the inner wall of the casing 2.

On the underside of the shoulder or web 3 is freely pivotably
35 articulated by means of a bearing 17 a flap 16 and is so posi-
tioned with respect to the inlet 9, through which the water

delivered by the pump 10 flows into the lower chamber 6, that
_ I

—
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ning cycle are not in the upper chanber as in the known ball ASH7805

-4- col mmem99emd i nstead, according to the invention, thECT/ERI7/03202
state at the end of a cleaning cycle is only reached when the flap,
after the disconnection of the punp, returns to its open posi ti oh and
the balls, due to their specific gravity, gwhich 5 is slightly higher than.-
that of water, have sunk fromthe -upper chanber through the opening into

the Iover chagbehe pali 8¢kl fll 1s3tiNted Wtk GHAR HhEHHP AR S UL did ve
provi ded or the ball collector and for the hall return device, nanely
pump 10 is switched on, under the action of the water flow the

flap 16 is pivoted from the open position shown in fig. 1 in
the direction of the arrow 18 upwards into the closed pési-

S tion, in which it closes the opening 4. Like the flap 16, the
opening 4 is substantially circular. At its end remote from
the bearing 17 the flap 16 has a bevel 16a for increasing the
effect of the flow from the inlet 9 on the flap 16.

10 At the start of a cleaning cycle the flap 16 is in the open
position shown in fig, 1. The balls are located in the lower
chamber 6. As soon as the drive of the pump 10 is switched on,
under the action of the water flow from the bypass line 7
directed against the flap 16, the latter pivots upwards into
15 the closed position. As a result of the water flow from the
bypass line 7, the balls are conveyed from the outlet 19 of
the lower chamber 6 in arrow direction 22 into the discharge
line 20, where a shutoff member not shown in fig. 1 is opened
at the start of the cleaning c?cle, and from there through the
.20 device to be cooled, such as e.g. a heat exchanger, into the
outlet-area thereof, from where the balls are returned by
means of a strainer screen not shown in fig. 1 and the supply
line 12 in arrow direction 21 back to the ball lock 1. They
collect in the strainer 15 of the upper chamber 5, because the
25 opening 4 is closed by the flap 16. At the end of the cleaning
cycle the drive of the pump 10 is switched off. The water flow
from the bypass line 7 stops. The discharge line 20 is normal-
ly closed by a not shown shutoff valve. Under the action of
its gravity, the flap 16 pivots from the closed position back
30 into the open position, after the water flow in the lower
chamber 6 has stopped. The balls sink from the upper chamber 5
through the opening 4 into the lower chamber 6 and remain
there to the start of the next cleaning cycle.

35 In the case of the embodiment diagrammatically shown in fig.
2, a ball lock 1 of the type shown in fig. 1 is arranged in
conjunction with the return of balls of a device for cleaning

-_—

This Sheet Has Been

T



10 the punp drive, is switched on, so that in the discharge |line t he =
ot or- oper at W 99149965ef er abl y f | ui d- oper at ed shutof f mem b HCTEPE03ab| v
a nonreturn val ve, opens under the delivery pressure produced by the
punp. Under the action of the water flow fromthe bypass line, the flap
in the ball collector 15 assunmes its closed-position and the balls are

di scharged by the water flow fromthe bypass |ine out of the | ower

chanber . thﬁE%fﬁlezé g di s6bBie water idperatads heat cextbangeet23 o

of the heat exchahger ere they ar ol Veda by | 1@ ther i
flow 20  ThBec&5aRE A ANS ?%‘g’enfféf‘%‘géiﬁggnﬁgg b wu‘é;’t“yal%s,ls

_ or j
that there isgporored én; shethat orhelrflap o¥6 (3rsYNed) fs (FPsed | RRFHTIRR |

col | ector. 1nclﬁd£§§ §1kedusedccoat $nf BheCQoivee! chambeans, are sconveyed
econoni zes a &Bfisi-d&r abre part of

conpar ed wbt hvﬁ.bethﬁodﬁasgmig%dliin@tcg%'C?'%gg'bgghe%gf?"ébg @%%%%g%%ﬁ&%fﬁ:‘ )
gg;ggg[‘fgﬁewa@%dit ﬁgﬂf&éi?fkg valrv{%t?/bhvl}r?]é GSeemAdpitdmdd ]tcot?rethte delivexy pressu-
Control S i's. TepRFt HsIRTE) S0 BHR T VA S or i ol S oo e
for 30 refrigefaki Bg, ahereonbeyi emen§akan $PnidValths Hid %%%aﬁ% med i
flow, which has passed through the main pump 33. From the
10 inlet area 31 of the heat exchanger 23 the balls traverse the
pipes 24 of the heat exchanger 23 and finally pass into the
outlet area 25, where they are discharged by the strainer 26
from the cooling medium flow and are returned via the supply
iine 12 to the ball lock 1. A shutoff valve 27 in the supply
15 1line 12 and a shutoff valve 29 in the discharge line 20 are
used for shutting off said lines, e.g. if the 1lid 14 of the
- ball lock 1 is opened and the balls are replaced. The nonre-
turn valve 28 closes the discharge line 20 in the operating
intervals between two cleaning cycles, in order to avoid unde-
20 sired bypass flows of the cooling water between the outlet
area 25 and the inlet area 31 during such inoperative periods.

The plant shown in fig. 2 is a preferred embodiment for the
use of the ball lock 1, but without the latter being restric-
25 ted thereto. The representation of the embodiment of fig. 3
makes it clear that the inlet 11 can be displaced by 90° rela-
tive to the outlet 8 and inlet 9, which also applies with

regards to the outlet 12.

30 The opening 4 is so dimensioned that an undisturbed sinking of
the balls and the easy removal thereof from the lower chamber
6 by hand, following the removal of the lid 14 is ensured.

The ball lock is usable both continuously and for periodically

35 operating cooling cycles.

Only the pump 10 requires an external drive, normally provided
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with smaller plants the costs for drives and controls repre- sents. a

rel ativel y wognpsgscent age of the total costs. As a r'esRCI/EFOT0382

af orenenti oned operating sequence of the 35 ball collector according to the
invention, it is advantageous if the flap is so constructed and”
arranged that - the flap, ASH7805°_ ;4 - ' -
-5- - if the punp in the bypass line is switched off at the end

of a cleaning cyel&ectric motdir/Othel EoULbHE mbabedspiai thenformmooththepen
position flap 16 and nonreturn valve 28 are flow-controlled and require

no separate drive.
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and frees the opening between the upper chanber and the 5 | ower
chanber, so tWex974B25bal | s col |l ected in the upper chaﬁﬁgﬁngﬁﬁﬁun

into the | ower chanber and - pivots fromthe open position back up into
t he . cl osed —"—pUs*'rTi’(‘)ﬁ’a’nd'Jél oses the opening, if at the start of a
cl eani ng cycle pass |iRreils-switched 10 on. It~
is al so advant ag\gﬁm “\Hmlmmntion that the flap rela- tive to the
inlet of the byp mnt e the | oner ChaEMBr s so positioned and
constructed that in the open position, on 15 switching on the punp, it is

subject to the action of the water flow fromthe b | i_ne ed

into the closed  gudsl thowk for a @e¥HFei t@%‘%}"g%ﬁ;@ﬁt £3F ?ﬁg ERESS

invention, for a reﬂi |8f2Qhe stoéobhﬁnél aysthessioperatedwarigih af
hEe

the flap on the hand a pressure h n- tulggdotmer haie
so  selecied t hatf:WPéirf oP ‘t hgﬁ\%\g e(raxgl ow ?r om t

exchangers, power statlon condensers, refrlgeratlng and

air conditioning plants, etc., comprising

- a casing, which
10 - is subdivided into an upper chamber with an inlet
for the balls and

- a lower chamber with an outlet for the balls, in
which

- petween the upper and lower chambers is provided an

15 opening, which .

- is closable by a movable flap in the closed posi-
tion thereof and is freeable in the open position
thereof,

- the upper chamber having a strainer screen is connec-
20 ted to the lower chamber by a bypass line having a
pump, through which water can be pumped from the upper

chamber into the lower chamber,

characterized in that

25 _
- the flap (16) of the ball lock (1) is so constructed

and positioned and freely pivotably mounted through
the water flow between the open position and the clo-
sed position, that

30 - if the pump (10) in the bypass line {7) is switched on
the flap (16) assumes its closed position and when the
pump (10) is switched off its open position.

2. Ball lock according to claim 1, characterized in that

35
- the flap (16),
- if the pump (10) in the bypass line (7) is switched
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bypass |line on said flap are high enough to bring it i | i
e _ git into a reliable
cl osed posiwiomr49968i s neans that the punp nust also 25 over PEHERING3202 at i C

pressure | oss between the heat exchanger inlet and outl et

: _ areas, as well
as the dynam c pressure |osses of the ball transporting |ines.
According to the invention, it is possi.bhg to provide springs 30 for -
assi sting the pivoting novenent of the flap. Through the use of springs

Lgrgffa?ﬁtgng on éhebffiat(ﬁﬁé kadpeddacetieaningvgysilawul d ot herw se have to
€d on a desl g\f %’-’R&‘ ap?a%%e%?g'sﬁglgﬂﬁﬂg%@@p\é@ﬂ ﬁbbleﬁ.oﬁhe

flap, as well as ereof wth r
bypass |ine 35 |nIeandnfréesIthmronﬁah%érbetween'ﬂﬂFtﬁ@ﬁégpgﬁ%ﬂgﬁﬁn

di spl aced by 90 rel ajy& He 1608 rCaRAMI \HEIG0B0 that the balls collected
5 in the upper chamber (5) sink into the lower chamber
(6) and
- pivots from the open position back up into the closed
position and closes the opening (4), if at the start
of a cleaning cycle the pump (10) in the bypass liné
10 (7) is switched on.

3. Ball lock according to claim 1 or 2, characterized in

- that the flap (16) with respect to the inlet (9) of the

. bypass line (7) into the lower chamber (6) is so arranged
15 and constructed that the fiap (16) in the open position
on switching on the pump (10) is engaged by the water

flow from the bypass line (7) and forced into the closed

position.

20 4. Ball lock according to one or more of the claims 1 to 3,
characterized in that the discharge line (20) can be
shutoff at the end of a cleaning cycle, preferably by a
shutoff member operated in motor manner oI by the fluid
and more particularly a nonreturn valve (28).

25 |

5. Ball lock according to one or more of the claims 1 to 4,

characterized in that the pump (10} if switched on and if
the discharge line (12) is freed, overcomes the differen-
tial pressure between the inlet area (31) and the outlet

30 area (25) of the heat exchanger (23) or the like, as well
as the dynamic pressure losses of the supply line (12)
and discharge line (20).

6. Ball lock according to one or more of the claims 1 to 5,

35 characterized in that the size and weight of the flap
(16) on the one hand and the pressure of the pump (10) on

the other are so selected that the forces exerted by the
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- 6 - di scharge |ine. It is advantageous for the collection of the¥
bal | s> and T or wey®7/4996sndi st ur bed si nki ng of the coll ected bal | s RGREPXTe
| ower 5 chanber, that the strainer screen in the upper chanber has a.
substantially cylindrical construction, at least in the vici- ni f'y of L
t he opening and for the shape and size of- g@s-free cross-section, at e
| east at the lower end, to be adapted to the shape and size of the 5
openi ng. 10 I N opgesr LOLGF Glom @her bgpass shiyee ctDs oms&dre ddapor{l6heare
bal | s in the openi ng. bet ween .t.h S C h N u

her devel opnent of ¥ *9ﬁ&§gixm§lg®he%gﬁﬁggrﬁgéafﬁgg g?g?hgnhg ?ngEPgsed
fitted to the underpésletidnan annul ar shoul der or web :

5 7. Ball lock according to one or more of the claims 1 to 6,
characterized in that springs are provided for assisting
the pivoting movement of the flap (16).

8. Ball lock according to one or more of the claims 1 to 7,
10 characterized in that the inlet (9) of the bypass line
(7) and the outlet (19) of the casing (2) are directly
superimposed in the lower chamber (6) (fig. 1).

9. Ball lock according to one Or more of the claims 1 to 7,
1S characterized in that the bypass line (7) is displaced by
90° relative to the supply line (12) and discharge line

(20) of the casing (2) (fig. 3).

10. Ball lock according to one or more of the claims 1 to 9,

20 characterized in that the strainer screen (15) in the
upper chamber (5) is substantially cylindrical at least

in the vicinity of the opening (4) and the shape and size

of its free cross-section are matched to the shape and

size of the opening (4), at least at the lower end there-

25 of.

11. Ball lock according to one or more of the claims 1 to 10,
characterized in that the swivel bearing (17) of the flap

(16) is fitted to the underside of an annular web (3},

30 which forms the opening (4) and is fitted to the inside

of the casing (2).

12. - Ball lock according to one or more of the claims 1 to 11,
characterized in that the strainer screen (15} is fixed
; 35 to the underside of the lid (14).
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15 formng the opening. It is uninportant whether the web is connect ed

to the casi ngvOI7M#965he strai ner. An-enbodi ment of the i nPEREPSTH0I262
described in greater detail hereinafter relative to the draw ngs,
wherei n show. 20 Fig. 1 A diagrammatic view of a ball collector~as a
verti cal section. Fig. 2 A diagrammatic representation of”
a heat exchanger with 25 a devi d¢§Jor cleaning the tubes of the
heat exchanger : with balls and with a device for returning the

bal I s, whi | st incorporating a ball collector according to fig

1. 30 Fig. 3 A diagrammatic, perspective view of the ball collector
with a different arrangenent of the inlets and outlets conpar ed
with fig. 2. o
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Fig. 4 A sectional view of part of a nodified enbodi nent of 35

t he bal'l - ol W97149965 Fig. 5 A detail relative to fig. 4.PCUErSIB

-7- The ball collector 1 showm in fig.. 1 has a substantially cy-
lindrical casing 2, which is e.g. made from sheet steel or a materi al
W th conparabl e characteristics and is §217§| vi ded into an upper chanber
5 and a | ower chanber 6 by an annul ar

6.2
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5 web 3, which fornms an opening 4 and which is fixed internall &é& he
casi ng 2. wo 97M9bsspass line 7 with a punp 10 is connected bﬂ*ﬁ”@*

an outlet 8 of the upper chanber -5 and by the other end to an 10 |nIet
9 of the | ower chanber 6. For the supply of balls for cleaning the
tubes of a cooling systemoperated With a fluid, preferably water, use™
can be made of a supply line 12, wht s connectable to an inlet 11 15
of the upper chanber. 5 of the ball coll&ct®r 1. For renoving balls from
the ball collector 1 use can be nmade of a di schargg~ ™ 209, which is
connectable to an outlet 19 of the | ower chanty S ba

col l ector 1. 20 The interior of the caS|ng 2 is e
opening 13 on the top of the upper chanber 5, WPICX—
lid 14. A substantially cylindrical stra rﬁe\‘\ \
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screen 15 prevents the balls supplied through the inlet f

out of the upper chamber 5 into the bypass line 25 7, st ﬂﬂgﬂﬂhﬂ@ﬁlﬂﬂ@ﬂﬂ“
onl’y delivers water, w thout balls, " fromthe upper chapber 5 into th

[ ower chanber 6. The strai- ner 15'is placed in a cehtf{edPIANIPW o

the web 3 and after the renoval of_th L can bejekxtr

_ acted fromg}h
chanber 5. I n the enmbodi nent of fiBEsﬁRiggIéﬁrainer'LS TS5t TXet o The
30 wunderside of the.lid 14 and can consequently be remoyed fromthe casin

2 on renoving the |lid 14. The meb 3 h
oroj ect 1 on- 3RS | SRVEREAGTPEALIGES (1 8) D1l rollasker | EPz adyees! Bor

iég’?ﬂg' 29 % '5nﬁecufr§1 gsﬁﬁuzfgldggegé cleafmmgi ypforthehet Worer 0finFPOdinghey -
i

~pivotabl y S%ﬁT?C%?%f%Be% WheRnd %}&28 egr?%g§§9gg ??gﬁgi §hEEﬁ?§¥§oe 9

posi - ASH780%sed in heat exchangers, power station condensers, refrigera-

ting and air conditioning plants, etc., comprising

10 - a casing, whlch

is subdivided into an upper chamber with an inlet for
the balls and _ _

- a lower chamber with an outlet for the balls, in which
- between the upper and lower chambers is prov1ded an

15 opening, which _
- is closable by a movable flap in the closed position

thereof and is freeable in the open position thereof,
- . the upper chamber having a strainer screen is connected
.~ to the lower chamber by a bypass line having a pump,
20 . through which water can be pumped from the upper chamber
into the lower chamber

A ball collector of the aforementioned type is known from the
annl cant’s German publlcatlon G 93 09 320.9. In the case of
25 the known ball collector the opening between the upper and
lower chambers is closed and opened by a flap, which is ‘moun-
ted in rotary manner about its centre axis in the opening
plane and is adjusted by a motor placed on the caSLng from the
closed to the open position and vice versa. The flap motor
30 requlres a control, in order to maintain perlodlcally prede—
'termlneg cleaning. cycles or cycles dependent on the fouling
factor of the heat exchanger tubes and in order to bring about
the necessary synchronization with the pump motor located in

the bypass line. |
- 35 :
' At the start of a cleaning cycle the flap motor is switched
on, so that the flap passes from the closed p051tlon 1nto the

_open position and frees the opening between the upper and
 ASHT805 '
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: NLe b ? &0 2000,
8- tioned wth respect to the inlet 9, through mhlch

delivered by the punp 10 flows into the | ower chanbér AARdP&ﬁ he
baLI collector 1 is filled with water -and the drive 01' t he pu S
swi tched on, under the action of the water $low 5 the flap 16|

pi vot ed from the open position shown in fig. 1 [ the

ngﬁY%384Upr@& ﬁé?%?ﬁﬁ@ﬁ%'ofﬁé B@Els collé¢tﬁd in whéchpperctbsmberheink
a e
A Ttelend remie £hem Lowet netBEhATn B9TRESf [R5 Fo RBSChERE, & 5 Fois
IAtnc:ﬁSSIstngrE fgelfﬂgghtlp}faﬁbvef tiPlfae: fd;]f)wwar:em t rm:mrdvennga thet Isé nikimg- 16 the
of_a cleanin cle t | S t
‘shown in flg,QG ﬁT%P%%IFg aﬁ@wﬁ5055@5£eﬁ %%g %éh {§3£§§£% m028§|Eh8ged
as the driye &fgth€opuewihd ishewoperad iom, b anderevheuatyi getof time-lag

water flow from the bypass line 7 directed against the flap 1
| atter pivotst TdS into 3 At _ P > ﬁhe

The pump in the bypass line is then switched-on and its deli-

very pressure opens the fluid pressure-contrblled shutoff

- 10 member in the diséharge line and must additionally overcome

‘the dynamic (line-caused speed losses) pressure heads and the

static (oA p of the condenser) pressure heads of the system.

The pump sucks water out of the upper chamber and pumps it

" into the lower chamber, so that the balls in the lower chamber

15 are conveyed into the discharge line and through the latter_to

che inlet area of the heat exchanger, where they are taken up

by the main cdoling'water flow. After passing through the heat

exchanger tubes, the balls are collected by the strainer in ’

~ the outlet area of the heat exchanger and passed via the supp-

20 1ly line into the upper chamber of ﬁhé.ball collector casing.

The transportation of the balls through the discharge line and

through the supply line is ensured by the pump in the bypass'

line, into which no balls can pass, because in the upper cham-

bet a strainer screen is placed in front of the bypass line

25 inlet. In addition, the differential pressure prevailing bet-

ween the inlet and outlet areas of the heat exchanger acts on

the ball-transporting water flow in the supply line and the
discharge line. '

3d, When al the balls have finished the circulation, the pump is

- switched off again and the device is ready for the next clea-

ning cycle.

In the known ball collector the drives of the flap and the
35 pump are operated by sequence controls or circuits. In the
rest periods the fluid pressure-controlled valve in the disch-
arge line_ensures,that no undesired bypass flow of of the heat

ASH7805
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“the closed position. As ‘a result of the water fl owfromdTm=8 s line
7, the balls are conveyed fromthe outlet 19 of ; tiﬁﬁﬂTT ‘ MS,? 6 in
arrow direction 22 into the discharge 20 line 20, ere a shutoffjnpnber

-not shown-in fig. 1 is opened at the staBt -of the¢ of 3JANM9IBycle| and

fromthere through the device to be cooled, sughfas e.g. a hea
exchanger, ingpchlfger otakkst pdmee.thereof, from wh ar b
‘returned by means of a strainer screen not shoyn in fig. 1 and the

_supply 25 line 12 in arrow direction 21 back to the ball collector 1.

They col | ect Thet kmcstr abakt toldfeatinr uppdr tdigandeyice fgacafeturnigdy fde .

opening 4 1s %ﬁﬁ%gdﬁga EHewp&ER tﬁF éal%h%oﬁﬂgcgErtﬁg lod@ﬂéaﬂﬁéﬁgﬂﬂé(bﬂﬂyi
a

drive of the 'STSw water flow fromt

line 7 stops.tdbeddiivelsar gamekie foradhe Pumm k| Fhel LYRFSSy 1i‘\"ét g ovﬁ‘?r
shutoff val vey, gﬁé gﬂg clo8thhornef fikp.gravity, the flap 16 pivots from:
the cl osed p05|t on back 1ntdo the open position, after the water flom/ln
the | ower chanber 6 has stopped. The balls sink fromthe upper chanber’
through the opggi RFoblich OcfheHeoWenvehedber i apsl SSmplefy nthélemdersstalmf

start of the next cleanlng cgcle., L
drives and the associated controls for the ball collector.

i0
- .According to the invention this problem is solved in that
- the flap of the ball collector is so constructed and
p031tloned and freely plvotably mounted through the water
flow between the open position and the closed position
15 - . that - '

- if the pump in the bypass line is sw1tched on the flap
assumes its closed position and when the pump is switched

- off its open position.

20 According to the invention, the flap with which the opening
between the upper and lower chambers can be closed and relea-
sed is not, as in the known ball collector, motor- operated
i.e. by an electric, hydraullc or pneumatlc motor, but instead
by the water flow in the casing. For this purpose the flap is

- 25 freely pivotably mounted between the open and closed positions

' and is so constructed and arranged that it is operated by the

-  ‘ water tlow,'whlch passes from the bypass line into the lower
chamber when the pump is switched on, namely being brought
into its closed position, if the pump drive in the bypass line

30 1is switiched on and returns to the open position when the pump
is switched off and consequently the water flow from the by-

pass line into the lower chamber stops.

Unlike in the known ball collector, accordlng to the invention
'35 during the rest period between two cleanlng cycles the flap is

not in the closed position and the balls at the end of a clea-

ning cycle are not in the upper chamber as in the known ball

" ASH7805
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in the case of the enbodi nent diagrammatically shown in fig. ASK7805

- 9- . _2,.a ball collector 1 of the type shown.in fig. 1 is arranged
in.conjunction with the return of balls of a device for clea- ning the
tubes 24 of a cooling water-operated heat- exchanger 23. At the start of

a cleaning cycle the drive of the punp 10 5 is switched on, 'so that the
flap 16 assurms)lidscsd 0sad Rastead, aaanrdamg tte bhel snyentdered Giet KESt

| ower chanber 6 are d
fluid pressurd-ate atco‘?r}?‘? o?rll%\cgoe g?lr\e/ urn dév‘\g&g% %%S&Eeeng%acefrﬁ%\/\nhéh ane

delivery
10 wat er

TN H5S W frenf tHee dismpri®chidn iof the pumPet rQQUFﬁFotPhé\é?;OBP?ﬁg

i ne 30, where

s

1=
w

20

25

30

- 35

ASH7805

‘position re dheyeapg1takenyudp by i Mg &oold Ngravity, which
is' slightly higher than that of water, have sunk from the
upper chamber through the opening into the lower chamber.

For initiating a new cleaning cycle the sole drive provided

for the ball collector and for the ball return device, namely
the pump drive, is switched on, soO that in the discharge line
the motor- operated or - oreferably fluid-operated'shutoff mem-

- ber, preferably a nonreturn valve, opens under the delivery

pressure produced by the pump. Under the action of the water
flow from the bypass line, the flap in the ball collector.
assumes'its closed'position and the balls are discharged by
che water flow from the bypass line out of the lower chamber.
By_means of the discharge line they pass'into the inlet area
of the heat exchanger, where they are received by the cooling

water flow.

The essential advantage of the inventive ball collector is
that there is no need for the motor drive of the'flap'of the
known ball collector Including the reduced costs for control
means, this economizes a considerable part. of the costs for
the drives and controls compared with the known ball collec-
tor. There is a consequent drop of maintenance and 1nspect10n
act:.v:.t:.es, " which hitherto occurred in connectlon with the
flap drive. The reduction of costs for drives and controls is
particularly important for smaller cleanlng systems, e.g. for
refrigeirating, air condltlonlng and similar plants, because
with smaller plants the costs for drives and controls repre-

- sents a relatlvely high percentage of the total costs

As a result of the aforementloned operatlng sequence of the

‘ball collector according to the invention, it is advantageous

if the flaplls so constructed and arranged that

- the flap, REPLACENE%HTSHEET
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[Yu? " 3
IA‘!# \LII.-YJ I LL‘




DNOFLALEMENT dnfed

medi um fl ow, which has passed through the main punp B3] From t he ji nl et
area 31 of the heat exchanger 23 the balls traverse | t HS JANASI®4 [of] t he
heat exchanger 23 and finally pass into. the outl et jprea 25, wherq tihey
are discharged by the strainer 15 26 fromthg ecooling nmedruam il ow ard lare
returned via the supp- ly line 12 to.the ball c ector 1. A shutgff
val've 27 in the  isufipd yoummeid & enbypditldife Vs sei2@hed tlfié dtschar gad
line 20 = are used_for _shutting off said lines, e.g. if the lid 14 of

the ball collector 45i3 SPeRRHEnGYEHE bal I's are replaced. The 20
nonreturn val ve 28 sliwests Ebemditteharlyesdd neofdtiont hetopéha opert ipgsition .

i nterval s between two.cleaning,cycles. in order t VQj Hg§§§' e

bypass flows of t hea%%ojﬁf?@swgpgr osgmgnbteﬁg%g&t I(Egt% (Hp area aén£d dé the
inl et areas31 duri nipwaichchamper at svetheki clle. balds cridedtad ighdwee i wpper
fig. 2 is a preferrgd, ' ts e | collector 1,
but wi thout the [atter elﬂ%ﬂﬁﬁ %égér%%%e%o¥%€{%§%wﬁgﬁegﬁép(esentation of -
the enbodiment of pivatgy. fgomakde iepes erpsihaent hadkniwr intearthse closed
displaced by = O0[gId]: 184 abhie d1odete il | SbeRiAG] 1! Wr %endbeR Rl UE 2
applies 30 with réegards to the_outlet 19. ) )

: " cleaning cycle the pump in the bypass line is switched

10 on.

It is also advantageous for the invention that the flap rela- .
tive to the inlet of the bypass line into the lower chamber is -
so positioned and constructed that in the open position, on
switching on the pump, it is subject to the action of the
water flow from the bypass line and forced into the closed

-
w

position.

According to a devélopment'of the invention, for a reliable
20 operation of the flap thé size and weight of ‘the flap on the
one hand and the pressufe of the pump on the dther are so
selected that the forces exerted by the wéter flow from the
bypass line on said flap are high enough to bring it into a
reliable closed position. This means that the pump must also
25 overcome the sﬁétic'pressure loss between the heat exchanger
inlet and outlet areas, as well as the dynamic.pressure.lqsses

of the ball transporting lines.

_ ~According to the invention, it is possible to providé springs
30 for'aséisting_the pivoting movement'of the flap. Through the
use of springs forces acting on the flap can be produced,.
which would otherwise have to be attained on a design basis
when deciding the size and weight of the flap, as well as
during the arrangement thereof with respect to the bypass line

35 iniet in the lower chamber.

The bypass fine can be displaced by 90° relative to the ¢asing

ASH7805 .
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The opening 4 is so dinensioned that an undisturdﬁﬁ) (ﬁﬂﬂﬁﬁr HEE
_ t he baH

and the ‘easy removal thereof fromthe | ower chanpe Bﬂ' (O 0 Sin T‘ ollomﬁnz
the renoval of the lid 14 is ensured. 35 The ba 0l ils usabl e
RgLQBSEntlnuously and for peri- - odicallyéoperht né ooﬁlng cycl S.

o . -11 thJl-‘h u 10
requires an eaigeﬁgfﬁgrlyﬁe,nornally provi ded by an electrlc grinhe
shutoff menbers in the formof the flap 16 ang—monreturvatve-28 are

flowcontrolled and require
It is advantageous for the collection of the balls and for an

undisturbed “sinking of the collected balls into the lower

5 chamber, that the strainer screen in the upper chamber has a
substantially cylindrical construction, at least in the vici-
nity of the opening and for the shape and size of its free
 cross-section, at least at the lower end, to be adapted to the

shepe and size of the opening.

In order to create a free passage cross-section for the balls
in the opening between the two chambers, accordlng to a Furt-_
her development of the invention, the swivel bearing of the
flap is fitted to the underside of an annular shoulder or web
15 forming the opening. It is unimportant whether the web is
'connected to the casing or to the strainer. | |

An embodiment of the invention is described in greater detail
“hereinafter relative to the drawings, wherein show:
0 , .

Fig. 1 A diagrammatic view of a ball collector as a vertical

section.

Fig. 2 A diagrammatic representation of a heat exchanger with
25 : a device for cleaning the tubes of the heat exchanger
with balls and with a device for returning the balls,
whilst incorporating a ball collector according to fig
1.

&

A

30 Fig. 3% A diagrammatic,'perspective view of the ball collector
with a different arrangement of the inlets and outlets

compared with fig. 2.

Fig. 4 A sectional view of part of a modified embodiment of

35 _ the ball collector.

Fig. 5 A detail relative to'fig. 4.

ASH7805
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The ball collector 1 shown in- flg 1 has a substantially cy-
llndrlcal ca51ng 2, which is e.g. made from sheet steel or a
materlal ‘with comparable characteristics and is subdivided
into an upper chamber 5 and a lower chamber 6 by an annular
5 web 3, whlch forms an opening 4 and which is fixed lnternally .

to the ca51ng 2.

A bypass line 7 with a pump 10 is connected by one end to an
outlet 8 of the upper chamber 5 and by the other end to an
10 inlet 9 of the lower chamber 6. - '

For the supply of balls for cleaning the tubes of a coollng

~ system operated with a fluid, preferably water, use can be

. made of a supply line 12, which is connectable to an inlet ‘11

15 of the_upper chamber 5 of the ball collector 1. For removing

balls from the ball collector 1 use can be made of a discharge

line 20, which is'connectable to an outlet 19 of the lower
chamber 6 of the ball collector 1.

20 The interior of the casing 2 is acceSsible by means of an
opening 13 on the top of the upper chamber 5, which can be
closed by a lid 14. A substantlally cylindrical stralner

creen 15 prevents .the balls supplied through the inlet 11

rom passing out of the upper chamber 5 into the bypass line

. so that the pump 10 only delivers water, without balls,

~N b

25 ;
| from the upper chamber 5 into the lower cHamber 6. The stral-
ner 15 is placed in a centred p051tlon on the web 3 and after
the removal of the 1lid 14 can be extracted from the chamber 5.
_ In_theaembodlment of fig. 4 the strainer 15 is fixed to the
30 undersiae of the lid 14 and can consequently be removed from
the casing 2 on removing the lid 14. The web 3 is either scre-
wed onto a casing projection 3a (right-hand part of fig. 5)
or, ccnstructed as an expanding ring, is pressed’ and held
firmly on the inner wall of the casing 2. '
35 .
On the underside of'the shoulder or web 3 is freely pivotably
" articulated by means of a bearing 17 a fiap 16 and is so posi-

ASH7805
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tioned with respect to the inlet 9, ‘through which the water
delivered by the pump 10 flows into the lower chamber 6, that
if the ball collector 1 is filled with water and the drive of
the pump 10 'is switched on, under the action of the water flow
the flap 16 is pivoted from the open position shown in fig. 1.
in the direction of the arrow 18 upwards into the closed posi-
tion, in which it closes the opening 4. Like the flap 16, the

openvng 4 is substantlally circular. At its end remote from
the bearing 17 the flap 16 has a bevel 16a for increasing the
effect of the flow from the inlet 9 on the flap 16.

At the start of a cleaning cycle the flap 16 is in the open

position shown in fig, 1. The balls are located in the lower

chamber 6. As soon as the drive of the pump 10 is switched on,
under the action of the water flow from the bypass line 7

directed against the flap 16, the latter pivots upwards into
the closed position. As a result of the water flow from the
bypass line 7, the balls are conveyed from the outlet 19 of
the lower chamber 6 in arrow direction 22 into the discharge

line 20, where a shutoff member not shown in fig. 1 is opened

at the start of the cleaning cycle, and from there through the
device to be cooled, such as e.g. a heat exchanger, into the
outlet area thereof, from whére the balls are returned by
means of a strainér screen not shown in fig. 1 and the supply
line 12 in arrow direction 21 back to the ball collector 1.
They collect in the strainér 15 of the upper chamber 5, becau-
se the opening 4 is closed by the flap 16. At the end of the
cleaning cycle the drive of the pump 10 is sWitched_off. The
water filow from the'bypaSS'line 7 stops. The discharge line 20
is normally closed by a not shown shutoff valve. Under the
action of its gravity, the flap 16 pivots from the closed
position back into the open position, after the water flow in
the lower chamber 6 has stopped. The balls sink from the upper

chamber 5 through the opening 4 into the lower chamber 6 and

remain there to the start of the next cleaning cycle.

In the case of the embodiment diagrammatically shown in fig.

ASH7805
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2, a ball collector 1 of the type shown in fig. 1 is arranged
inlconjunction with the return of balls of a device for clea-
ning the tubes 24 of a cooling water-operated heat exchanger
23. At the start of a cleaning cycle the drive of the pump 10

is switched on, so that the flap 16 assumes its closed posi-
tion and the balls collected in the lower chamber 6 are con-
veyed via the discharge.line 20, in which a fluid pressure-
centrolled nonreturn valve 28 has been opened'by the deliVery'
pressure of the pump 10 and via the outlet 32 into the cooling .
water line 30, where they are taken up by the main coollng

‘medium flow, which has passed through the main pump 33. From

the inlet area 31 of the heat exchanger 23 the balls traverse

the tubes 24 of the heat exchanger 23 and finally pass into

the outlet area 25, where they are discharged by the strainer
26 from the cooling medium flow and are returned via the supp-
ly line 12 to the ball collector 1. A shutoff valve 27 in the
supply line 12 and a shutoff valve 29 in the dlscharge line 20
are used for shutting off said lines, e.g. if the lid 14 of
the ball collector 1 is opened and the balls are replaced. The
nonreturn valve 28 closes the discharge line 20 in the opera-
ting intervals between two cleaning cycles, 1n order to avoid
undesired bypass flows of the coollng water between the outlet
area 25 and the inlet area 31_during such inoperative periods.

The plant -shown in fig. ‘2 is a preferred embediment for the
use of the ball collector 1, but without the latter being
restricted thereto. The representation of the embodiment of

fig. 3 makeé'it clear that_the inlet 11 can be displaced by

90° relative to the outlet 8 and'inlet 9, which also applies

with rdgards to the outlet 19.

The opening 4 is so dimensioned'that an undisturbed sinking of

the balls and the easy removal thereof from the lower chamber

"6 by hand, follow1ng the removal of the lid 14 is ensured

The ball collector is usable both continuously and for"peri-_
odically operating cooling cycles. REPLACENE@H‘SHEEF
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CLAI M5 1. Ball collector for a device for returning balls for the

. 5 - cleaning of the tubes (24) of cooling systens operated
with a fluid, preferably water, which are e. g. used in heat
‘éxchangers (23) power station condensers, ygefsige- rating and air
condi tioning plants, etc., conprising 10 - a casing (2), which

- i's subdi vi d@ﬂlj{nﬁﬁ’e %hﬁtppﬁf ﬁms () ewitldrmil drive, normally pretvided

the balls and | ower_.cha )_wi.t h an, ou t e
bal | s, by an elephTifi BQLpF. The S uc°é€t’9€‘é‘é%e LTkt E%? 5%%5‘ b Fhe

chanbers. (5;£83pi 6 and nonreturn Ybw ¢l aare dlemi- ra:g:n(tér)nll\nidl and requlre

no senarate drive.

(9]
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- s closable by a novable flap (16) in the closed _ posiggon

t hereof and |sﬁfreeable | n The-open posi - (15) ~ tion thereof

= the upper ch@sBeet HabBeeh A4 a strainer screen IS

connectegpto th &hﬁg%G) by a bypass line (7) haV|ng
apump (P), th i Ler can be punp

chanmber (5) intot 0 m . CLAIb® (6), 25

characterized in t hat .- the flap (16) of the bat ~

IS so con- structed and positioned and freely plvotably MOUTTHE
30 t lroughBaht emaliectbowtbet aedeviibe doen yeosidriony dswills for the

10 In the b
(7 Ts outoned on Creafting of the tubls quic8ilihg Sstlns FatYRREH iff -
and when t e fluid, pprgfereblys wattexhewhdth iare opewy.posseédonn 3heat

2. Ball collectoregapHging, tﬂo&é?'ﬁkétlﬁﬁa %%H%ﬁb@?@"}efrlgeratlng and

air conditioning plants, etc., comprising

= a casing, which
10 - 1is subdivided into an unper chamber with an 1nlet
for the balls and
- a lower chamber with an outlet for the balls, in
which
- between the uppér and lower chambers is provided an
15 opening, which
- 1is closable by a movable flap in the élosed posi-

tion thereof and is freeable in the open pos1tlon_-

_ thereof, _
- the upper chamber having a strainer screen is connec-

20 ' .'ted'to the lower‘chamber by a bypass line having a ..

pump, through whigh water can be pumped from the upper
chamber into the lower chamber, |

characterized in that
25 ' _ | |
- the flap (16) .of the ball collector (1) is so con-
. structed and positioned and freely pivotably mounted
through the water flow between the open p051tlon and
the closed position, that

30 -% if the pump (10) in the bypass line (7) is switched on

P

the flap (16) assumes its closed position and when the

pump (10) is switched off its open position.

2. Ball collector according to claim 1, characterized in
35  that |

REPLACEMENT SHEET
' - the flap (16}, ' . .
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into the open p03| tion and freda t-he openin

chanber (5)
col’l ect ed
(6) and

20
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25

Ui

- 30
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- the flap (16)

het uppqr
and the | ower chanber (6), so that the balTs
- lfntmhepqmyw(rmhnhnrths)bgpabalﬂxnarﬁﬂlomerswha@b@d.

off at the end of a cleaning cycle, _

- pivots from the closed position into the open position
and frees the opening between the upper chamber (5)
and the lower chamber (6), so that the balls colleéted
in the upper chamber (5) sink into the lower chamber
(6) and ' ' |

- pivots from the open position back up into the closed
position and closes the opening (4), if at the start
of a cleaning cycle the pump (10) in the bypass line
(7) is switched on. | |

Ball collector according to claim 1 or 2, characterized .
in that the flap (16) with respect to the inlet (9) of
the bypass line (7) into the lower chamber (6) is so
arranged and constructed that the flap (16) in the open
position on switching on the pump (lO)lis engaged by the
water flow from the bypass line (7) and forced into the

closed'position.

Ball collector according to one or more of the claims 1
to 3, characterized in that the discharge line (20) can
be-éhutoff at the end of a cleaning cycle; preferably by
a shutoff member operated in motor manner or by the fluid
and more particularly a nonreturn valve (28).

Ball collector accordlng to one or more of the claims 1
to 4, characterized in that the pump (10) if sw1tched on
and if the dlscharge.llne (12) is freed, overcomes the
differential pressure between the inlet area (31) and the
outlet area (25) of the heat exchanger (23)_or'the like,
as well as the dynamic pressure losses of the supply line .

(12) and discharge line (20).

Ball collector according to one or more of the claims 1
to 5, characterized in that the size and weight o£ the
flap (16) on the bne hand and the pressure of the pump

R ﬁd [REPLACEMENT SHEET
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- ‘pivots fromthe open position back up into the closed 10

osition and cl oses if at the start 3 i

(F:I eani ng cycl-e the mmlmmnlwmﬂmllbypass l'ine THL'( Eig”gtgpgﬂ d
on. 3. Bal I ¢ol Fector® according to tdaim 1 or 2,_cha:3%P GERy 15]
in.that the flap (16) with respect to the inlet (9) of t he bypass
‘line (7) into the [{a@dr oahahkbeothé)y asesso selectedaﬂnﬂngm&zﬁmrdaﬁrﬂxanﬁaﬁ
that the flap (16).in e n. - ositiQn_qn sw.tchi on_t p

(10) is engageél bi/bklhé-‘ & ShEdk %?‘grff‘?@w%h?o%yﬂ?gsn#pl sés.l P?)neof‘7)t%§n ap
forced into the 20(16) arel ss€fliposntignhigh to move Bt |flag | @&)orinto its

according to one ofLjQRLY . lains 1 to 3, characterized in
that a di scharge IF%e %go%ngﬁﬁgg_ ' shut of f at the end of a cl eaning
cycle, preferably by a 25 shut of f nmenber operated in notor manner or
y p y by

by the fluid 7 =~ pBa112B817TRERRAEIDHANY B MUY GAibr@l ¥8 €RE) claims 1
to 6, characterized in that springs are provided for
assisting the pivoting movement: of the flap (16).

10 8. Ball collector according to one or more of the claims 1
to 7, characterized in that the inlet (9) of the bypass
line (7) and the outlet (19) of the casing (2) are di-
rectly superimposed in the lower chamber (6) (fig. 1).

i5 9. Ball collector acbording to cne or'more,of the claims 1
to 7, characterized in that the bypass line (7) is dis-
placed by 90" relative to the supply line (12) and disch-
arge line (20) of the césing (2) (fig. 3).

20 10. Ball collector according to one or more of the claims 1
to 9, characterized in that the strainer screen (15) in
the upper chamber (S) is-substantially cylindrical at
least in the vicinity of the opening (4) and the shape

- and size of its free cross-section are matched to the

25 ~shape and size of the opening (4), at least at the lower

end thereof.

11. Ball collector according to one or more of the claims 1.

ta 10, characterized in that the swivel bearing (17) of

30 the flap (16) is fitted to the underside of an annular
web (3), which forms the opening (4) and is fitted to the

inside of the casing (2).

_ 12. Ball colléctor'according to one or more of the claims 1
35 to 11, characterized in that the strainer screen (15) is
| fixed to the underside of the lid (14).
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5. Bal | col | ector *gce@pdActi @@evor nore of the clains

characterized i.n that} t
di scharge line (12) ils {freed VErco
between the inlet ardga (36 Eﬁém
exchanger (23) or thqg ljike, .
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size and meig%%ﬂgﬁgiﬁ% f

-13-

10

15

20

25

30

35

ALLO0B4O

to 4,
"1t {switched on 30 HEM@CEMENHSHEET
$ t.he differential pressure
outl et area (25) of the heat
a$ well as the dynan1c pressure | osses

(12) andﬁdlschaﬂée I| Bal
3 ) haracterlz 0 a4the
(‘16 on' he one ALLO0840

CLAIMS

Ball collector for a device for returning balls for the
cleaning of the tubes (24) of cooling systems operated
with a fluid, preferably water, which are e. g. used in
heat exchangers (23), power station condensers, refrige-

rating and air conditioning plants, etc., comprising

- a casing (2), which _
- 1is subdivided into an upper chamber (5) with an
inlet for the balls and .
- a lower chamber (6) with an outlet for the balls,
in which
- Dbetween the upper and lower chambers (5; 6) is
provided an opening (4), which
- 1is closable by a movable flap (16) in the closed
position thereof and is freeable in the open posi-
tion theredf, _
- the upper chamber (5) having a strainer screen {15) is
connected to the lower chamber (6) by a bypass line
A7) having a pump (P), through which water can be

. pumped from the upper chamber (5) into the lower cham-
ber (6),

characterized in that

- the flap (16) of the ball collector (1) is so con-
structed and positioned and freely pivotably mounted
through the water flow between the open position and
the closed position, that

- 4if the pump (10) in the bypass line (7) is switched on
the flap (16) assumes its closed position and when the
pump (10) is switched_off its open position.

Ball collector according to claim 1, characterized in

that
-

) D
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sel ected- that the fgr eé{} WBWV t he water flow

line (7) on the flag (1
(16) into its close '
or nore of the clai

provi ded for

are suffigient- ly high to nove the flap
; 7. Bal | collector according to one
characterized in that springs are

'voti Mg moverment of the flap (16).

10 8. Bal | coIIect gﬁﬂ (Ebﬂ() one or nore of the clains 1
at

to 7, characterized |n t

e 1 nl'et (9) of the bypass line (7)

and the outlet (19)- ofif Hheaeump (29)aid ¢he bypass lIm@tK?)smpe&mn@mhaﬂ
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and af@gees | the (3Benohgt PRteRENNGEH) upbhés- cBamber (5)

and the lower chamber (6), so that the balls collected
in the upper chamber (5) sink into the lower chamber
(6) and

- pivots from the open position back up into the closed
position and closes the opening (4), if at the start
of a cleaning cycle the pump (10) in the bypass line
(7) is switched on.

Ball collector according to claim 1 or 2, characterized
in that the flap (16) with respect to the inlet (9) of
the bypass line (7) into the lower chamber (6) is so
arranged and constructed that the flap (16) in the open
position on switching on the pump (10) is engaged by the
water flow from the bypass line (7) and forced into the
closed position.

Ball collector according to one or more of the claims 1
to 3, characterized in that g discharge line (20) can be
shutoff at the end of a cleaning cycle, preferably by a
shutoff member operated in motor manner or by the fluid
and more particularly a nonreturn valve (28).

Ball collector according to one or more of the claims 1
to 4, characterized in that the pump (10) if switched on
and if the discharge line (12) is freed, overcomes the
differential pressure between the inlet area (31) and the
outlet area (25) of the heat exchanger (23) or the like,

as well as the dynamic pressure losses of the supply line
(12) and discharge line (20).

Ball collector according to claims 3 to 5, characterized
in that the size and weight of the flap (16) on the one

* c L M s *
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to 9, characterized inj tREPLACEMENK SHLneri screen (15) in . t he upper
chanber (5) is substanji al] at _ fI_eastfln the vicinity
~of the opening (4) andjthe and size of its free _
cross-segtion are matcpe E%?fﬁ?‘?@? shape and size of the opening

(4), at least at the | pwes 4 héreof . 11.h Bal | cpllgc;or
according to one or_ note of the clainms to 10, characterized in

t hat thegflap (16) R s@F vEheppumPnd 1017 onwtihsh atheix tamel
to the underside ofso selectednthaﬁmﬁﬁeW@@r&ég,eWEk%deﬁimtﬁQewﬁ?%T'gng
(4) and is £ itti d %p t he &n5|dﬁ f the cgglng 2 j Y o 51
col l ector accordi ng 10 one S¥ERSSe oSt né! cPRi hee 1t k2P (16) axe pufficient-

characterized in tHat high to aiows tdor efYay 16)6)i Sinto its cldadd pésiteon.
underside gf 1id (14). _
' 7. Ball collector according to one or more of the claims 1
to 6, characterized in that springs are provided for
assisting the pivoting movement of the flap (16).

10 8. Ball collector according to one or more of the claims 1
to 7, characterized in that the inlet (9) of the bypass
line (7) and the outlet (19) of the casing (2) are di-
rectly superimposed in the lower chamber (6) (fig. 1).

15 9. Ball collector according to one or more of the claims 1
to 7, characterized in that the bypass line (7) is dis-
placed by 90° relative to the éupply line (12) and disch-
arge line (20) of the casing (2) (fig. 3).

20 10. Ball collector according to one or more of the claims 1
to 9, characterized in that the strainer screen (15) in
the upper chamber (5) is substantially c¢ylindrical at
least in the vicinity of the opening (4) and the shape
and size of its free cross-section are matched to the

25 shape and size of the opening (4), at least at the lower
end thereof.

11. .Ball collector according to one or more of the claims 1
to 10, characterized in that the flap (16) comprises a
30 swivel bearing (17) which is fitted to the underside of
an annular web (3), which forms the opening (4) and is
fitted to the inside of the casing (2).

12. Ball collector according to one or more of the claims 1

35 to 11, characterized in that the strainer screen (15) is
fixed to the underside of a_lid (14).
—_—
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(57) Abstract

A ball lock (1) for a device for returning balls for N/ '
cleaning pipes of fluid, preferably water-operated cooling 1 ) _
systems used e.g. in heat exchangers, power station \ G -

condensers, refrigerating and air conditioning systems,

etc., comprises a casing (2) subdivided into an upper

(5) and a lower (6) chamber, an opening (4) between - iz )

the chambers being closable and openable by means of - 15
a movable flap (16). To reduce the costs for drives and
. controls of the ball lock and the lines connected thereto -
the ball lock flap (16) is so constructed and arranged and is /
freely pivotably mounted by the water flow between the 2 8 ] . 1
open and closed positions, that the flap (16), if a pump
(10) is switched on in a bypass line (9) leading from the p‘ 1 .

upper (5) to the lower (6) chamber, assumes its closed : 10 3
position and assumes its open position if the pump (10) is 18

switched off. /{
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