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LOCK FOR BALLS FOR CLEANING COOLING SYSTEMS 

The invention relates to a ball lock for a device for retur­

ning balls for the cleaning of the pipes of cooling systems 

s 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 

15 

a lower chamber with an outlet for the balls, in which . 
between the upper a.Il:d lower chambers is provided an 

opening, which 

is closable by a movable flap in the closed posit~on 

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 m?tor placed on the casing from the closed to 

the open position 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 exchanger 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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lower chambers. The balls collected in the upper chamber sink 

into the lower chamber, because their specific gravity is 

slightly above that of water. Following the sinking of the 

balls into the lower chamber the flap is again motor-closed, 

5 e.g. fol lowing the operation of a previously set time- lag 

relay. 

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 overcome 

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 ly 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 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. 

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 known 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 

1miiiHr 
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takes place. 

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. 

10 

The problem of the invention is to simplify the necessary 

drives and the associated controls for the ball lock. 

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 ~pen 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 chamber 

when the pump is switched on, namely being brought into its 

closed position, if the pump drive in the byPass line is swit­

ch:ed 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. 

Unl.ike 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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at the end of a cleaning cycle is only reached when the flap, 

after the disconnection of the pump, returns to its open posi­

. tion and the balls, due to their specific gravity, which is 

slightly higher than that of water, have sunk from the upper 

s chamber through the opening into the lower chamber. 

For initiating a new cleaning cycle the sole drive provided 

for the ball lock and for the ball return device, namely the 

pump drive, is switched on, so that in the discharge line the 

10 motor-operated 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 connection 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 advantage~us 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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pivots from the closed position into the 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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It is advantageous for the collection of the balls and for an 

undisturbed sinking of the collected balls into the lower 

chamber, that the strainer screen in the upper chamber has a 

substantially cylindrical construction, 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 unimpo":!=tant 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 incorporat~ng a ball lock according to fig 1. 

30 

35 

Fig. 3 A diagrammatic, perspective view of the ball lock 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 

the ball lock. 

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

The ball lock l 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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material with comparable characteristics and is subdivided 

into an upper chamber 5 and a lower chamber 6 by an annular 

web 3, which forms an opening 4 and which is fixed internally 

to the casing 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 

inlet 9 of the lower chamber 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 bal~ 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 can 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 lid 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 removin.g the lid 14. 'l'he we}:) 3_ is either scre-

30 wed onto a casing projection 3a (right-hand part of fig. 5) 

or, constructed as an expanding 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 
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if the ball lock 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. l in 

the direction of the arrow 18 upwards into the closed posi-

5 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 l6a 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 aga_inst ~~e 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 cycle, 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 shu~off 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 
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the pipes 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 position 

and the balls collected in the lower chamber 6 are conveyed 

s via the discharge line 20, in-which a fluid pressure-control­

led nonreturn valve 28 has been opened by the delivery pressu­

re of the pump 10 and via the outlet 32 into the cooling water 

line 30, where they are taken up by the main cooling medium 

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 

line 12 to the ball lock 1. A shutoff valve 27 in the supply 

15 line 12 and a shutoff valve 29 in the discharge line 20 are 

used for shutting off said lines, e.g. if the lid 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 19. 

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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by ·an electric motor. The shutoff members in the form of the 

flap 16 and nonreturn valve 28 are flow-controlled and require 

no separate drive. 
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CLAIMS 

Ball lock for a device for returning balls for the clea­

ning of the pipes of cooling systems 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 

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 

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

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 

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 

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 

the flap (16), 

if the pump (10) in the bypass line (7) is switched 
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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 collected 

5 in the upper chamber (5) sink into the lower chamber 

(6) and 

10 

3. 

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 lock according to claim 1 or 2, characterized in 

that the flap (16) with respec't to the inlet (9) of the 

bypass line (7) into the lower chamber (6) is so arranged 
' 

15 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. 

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 or by the fluid 

and more particularly a nonreturn valve (28) . 

25 

s. 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. 

35 

Ball lock according to one or more of the claims l to 5, 

characterized in that the size and weight of the flap 

(16} on the one hand and the pressure of the pump (1.0) on 

the other are so selected that the forces exerted by the 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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water flow from the bypass line (7) on the flap (16) are 

sufficiently high to move the flap (16) into its closed 

position. 

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). 

10 

15 

8 . 

9. 

Ball lock 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 directly 

superimposed in the lower chamber (6) (fig. 1). 

Ball lock according to one or more of the claims 1 to 7, 

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 l to 9, 

2·0 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 l 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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