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(§7) Abstract: A liquid flow restrictor in the supply
line of an eductor or other dilution or dispensing de-
vice has a rotatably mounted disc (8) with opposite
faces and a plurality of apertures or holes (8d), which
provide different flow restrictions between the faces,
and a pair of flow conduits (5, 5°) sealingly engaging
against the faces, whereby on rotation of the member
(8) the zones are selectively brought into communica-
tion with the conduits (5, 57) to provide a desired flow
restriction.
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FLOW RESTRICTOR

g

Field of the Invention

—
—

This invention relates to the field of liquid flow rate

o

regulation e.g. of the liquid in the supply line of a chemical

diluting device, such as an eductor or the like.

Background of the Invention

It is common practice in many industries, such as hotels

and catering, for chemicals such as those used for cleaning to

be purchased as concentrated liquids and then diluted with

water to give the correct concentrations for use.

Proportioning dispensing apparatus have been designed to

pu—

schieve the degired dilution of the concentrated solution and

dispense the mixed diluted solution.

These dispensers have commonly employed venturi-type

devices, known as eductors, to aspirate or draw the

concentrated solution into the water stream, see e.d.

W094/04857. In these eductors water travelling through a

passage entrains the concentrated solution at a point where a

restricted flow channel in the passage widens.

In order to ensure that the solution is dispensed at the

desired concentration, a method of flow regulation is required

to control the amount of concentrated solution drawn into the

water flow. This has been achieved in previous eductors by

pm
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means of an element having a small aperture or metering ori:

in the concentrated solution feed line. This method of flow

\ |

regulation has several disadvantages primarily due to the fac

that it ig difficult to change the flow rate of liquid to be

Thig ig because i1t 18 difficult to

diluted i1in the eductor.

remove and replace the component which carries the flow

restricting channel with a flow restricting component for a

different flow rate. This involves partially dismantling the




\
}

o WL

CA 02478075 2004-08-31

eductor, which is an onerous task and can result in spillage of the solution being

diluted, indeed the operator may become exposed to the potentially hazardous

solution.
Componeﬁts thus removed, to change the flow rate, can be easily damaged

and may be incorrectly reinstalled in the eductor, which in turn leads to other
prdblems. .
US-A-2001 /0015231 describes a flow restrictor having a stack of rotatable
disks which each have a tortuous channel on one face and an aperture for
communication with the next disk. The alignment of the disks determines the-
lengm of the flow path and thus the flow rate.

Docuiment DE-A-198 21 648 shows a liquid flow restrictor having a pair of
rotatably mounted disks with a plurality of apertures which are selectively |
alignable to change the area of open through holes between the inlet of the flow

restrictor and the outlet. The disks are mounted within the valve with their axis
of rotation aligned with the axis of the valve. A seal around the edge of the disks
prevents leakage, yet with the valve suitably slackened off, allows the disks to be

rotated to change the through put ratio.
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Summary of the Invention

An object of the present invention is to create a liquid flow restrictor which
permits an operator to easily and quickly select one of multiple differing flow
restrictions corresponding to desired flow rates (e.g. dilutions) in a simple
manner and with minimum safety risk to the operator.

According to the present invention, there is provided a liquid flow
restrictor having a rotatably mounted member having opposite faces and a
plurality of apertures providing different flow restriction zones between said
faces, said zones being located in a circle around the axis of rotation of said
member; and a pair of flow conduits sealingly engaging against said faces

respectively; characterised in that the sealing engagement of the flow conduits

“against the faces of the rotatably mounted member is formed by a seal around a

selected one of said restriction zones to provide respective flow restriction;
whereby on rotation of said member different ones of said zones are brought into
communication with said conduits to provide different respective flow
restrictions. ; :
According to a further aspect of the invention, an eductor for the dilution
of a first liquid is provided, the eductor including a flow restrictor as described
above. |
Preferably the liquid flow restrictor includes a housing in which the
member is rotatably mounted, and on which said flow conduits are mounted.

One or both of the flow conduits is preferably releasably attachable to the
housing, whereby the
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attachment causes the flow condult to sealingly engage the

nember. Alternatively the conduits may be integral with the

housing, and detachable connections provided for connection o:

flow lines.

The housing preferably has a cavity for receiving the

member. At least one of the rotatable member and the housing

igs preferably resiliently deformable so as to permit insertion

and retention of the member in its rotatably mounted position.

Each of the flow conduits preferably terminates in a

reailient seal for sealing engagement with the member.

A portion of the rotatable member preferably protrudes

from the housing making the member accessible to an operator so

that he can manually rotate the member. The rotatable member

is typically a disc, having the flow restriction zones spaced

apart on a circle around the axis of rotation. FEach zone may

be one or more apertures.

p—

preferably at least one of the flow conduits is releasably

engageable with the member to clamp against the member. The

arrangement may be such that the clamping action hinders or

hlocks rotation of the member.

pr—
Pty

One or both of the conduits may be axially adjustable 1in

the housing in its position relative to the respective face ot

rhe rotatable member, to vary the sealing pressure and/or break

the sealing contact with the rotatable member. Thus one or

both conduits may be retractable to reduce clamping pressure,

ro allow rotation of the disc. Such adjustability may be

—
p—

achieved by means of a bayonet-type oOr screw-thread connection

of the conduit to the housing.

Brief Description of the Drawings

1]

An embodiment of the invention will now be described by

way of example, with reference to the accompanying drawlngs.

p—

Fig. 1 is a perspective view of a liquid flow restrictor
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embody.ing the invention with f£low conduits attached;

Fig. 2 is a perspective view of a flow conduit of the

device of Fig. 1, in which the end of the conduit is visible;

and

1)

Fig. 3 is an exploded perspective view of the ligquid flow

p—

regstrictor and flow conduits of Fig. 1.

g

Description of the Preferred Embodiment

Figs. 1 to 3 show a ligquid flow restrictor embodying the

invention in the form of a housing 1, on either side of which

ig located an opening 4a (one visible only) of a housing

F
—

connector 4. Respective ends 7 of a pair of identical flow

conduits 5, 5' pass through the openings 4a, when the housing 1

and flow conduits 5, 5' are assembled. The flow condults 5, 5

cach have a central axial tube providing the flow path 7D and

having an integral pipe connector 6, 6° for connecting the flow

restrictor in the supply pipeline of a device being supplied,

such as an eductor. Around the central tube is an integrally

P

formed skirt portion 5a. The axes of the two openings 4a are

aligned with one another and the openings 4a extend from

outgide the housing 1, through the housing wall and into a

cavity 2 within the housing 1.

t

The cavity 2 of the housing has a substantially flat form

g
]

and opens to one side of the housing, as can be seen in Figs. 1

and 2. The cavity 2 is sized for receiving and permitting

rotation of a rotatably mounted flow-restricting member 8.

The rotatable member 8 takes the form of a generally disc-

shaped plate of substantially uniform thickness with a stub

B

axle 8a projecting from each face. The member 8 has a group ot

circumferentially equally spaced apart flow restriction zones

in the form of apertures 8d extending between opposite faces ©

+rhe member. The zones are located on a circle around the axis

of rotation of the member 8. Alternatively the flow
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so as to vary

and therefore flow resistance.

O.C
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“erent

the cross-gectional area

~ratable member 8

rherefore visible on the part of the member 8 which at any time

projects

indication of the

retaining and rotationally mounting

rotatable member 8 within the cavity 2.

The housing 1 includes two axle mounting holes 3

from the housing 1

(see Fig. 1)
flow restriction being

apertureu8d which is aligned with

~he flow condui:

used, 1.e.

the two axles 8a

The walls of

cs b,

and provide visual

the

5'.

P

for
f the
the

cavity 2 include guide slots 2a, along which the axles 8a slide

during insertion o:

are ramped i.e. their bases converge with diste

open

mounting holes 3.

- member 8 into the housing.

The slots 2a

nce from the

end of the cavity 2 and they extend as far as the axle

material and is arranged to de:

The housing 1 18 O:

form outwards as

- a resiliently deformable

~he member 8 18

inserted, up to the point where axles 8a are aligned with

respective axle mounting holes 3.
ga ern
original shape, thus locking the ro
its normal operating position, as illustrated in Fig. 1.

snap-a

from

accessible to an operator,

sealg if separately provided, is a one-pilece molding of

A part ot

the member 8 protrudes,

In this position,

ction fit provides simple and accurate assembly.

the axles

-er the holes 3 asg the housing resiliently returns to 1ts

~atably mounted member 8 1in

This

in normal operation,

an edge of the cavity (as shown in Fig. 1) so as to be

applying an external

plastics material.

opera

8 Jjus:

Fig. 1 shows the ro

force.

FEach of the parts of the res

ting position within the housing.

Fig.

- prior to its insertion into the cavity 2 oOr

~rictor, apart from

who is able to rotate the member by

the O-ring

prae
—

-atably mounted member 8 in its normal

3 shows the member

p—
b

the housing.



10

15

20

25

30

CA 02478075 2004-08-31
WO 03/081116

6

PCT/US03/06454

The member 8, in use, occupies the cavity 2 and a peripheral

region of the member 8 lies in the gap between the openings 4a,

so that liguid restrictions 8d are selectively alignable,

through rotation of the member 8, with the ends

conduits 5, 5H'.

7 of the flow

The openings 4a of the housing are sized to recelve the

F
—

ends 7 of the respective flow conduits 5, 5', thus enabling the

ends 7 to come into a position of sealing engagement with the

r.
—

regpective faces of the rotatably mounted member 8. The end 7

e.g. a molded seal, molded as part of the end O

1}

Alternatively, the seal can be in the form o=

p—

of each conduit 5, 5’ carries an annular resilient seal /a,

f conduit 5, 5’.

an O-ring, held

in an annular groove in the axial end face of the conduit or in

5 recess around the outside end of the conduilt

reduction in diameter at the end), the O-ring projecting

axially beyond said end.

The housing connectors 4 are generally in the form o:

collar, each including coupling arrangements 1in

(1.e. a step

F
——

a

the form of a

pair of slots 4b, 4c, cut in the outside surface of the housing

connector 4. The slot 4b, 4c is a “bayonet” type attachment.

The slot comprises an axial slot portion 4b and

portion 4c which extends both circumferentially

towards the cavity in the housing. The pailr of

are arranged to receive a corresponding palr of

projecting mating lugs 5b (Fig. 2) on the skirt

the flow conduit 5, 5'. Slot 4c permits the fl

to be adjustable relative to member 8 such that

5/ remains in sealing engagement with the membe

permitting rotation of the member (1.e. to sele

flow restriction 8d). As an alternative to the

arrangement, a threaded connection may be used.

gr—

The skirt portion 5a of each flow conduit

a ramped slot

and axially

slots 4b, 4c

inwardly

')

portion 5a o:

ow conduit 5, 5'
the conduit 5,
r 8 whilst

{ !

ct a differen

bayonet type

5, 97 and the

respective connector 4 are coupled by being pushed together and
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then rotated relative to one another so that the lugs 5b engage

and travel along the slots 4b, 4c. During coupling, the end 7

r—
Pl

of flow conduit 5, 5/, more particularly the seal 7a on the end

7 of flow conduit 5, 5', is displaced towards and into

p—
e

engagement with the face of rotatable member 8. Coupling can

p—

in practice be carried out with the help oI a tool inserted

into a pair of slots 5c on the flow condult connector >sa.

The operator manually aligns, by rotating member 8, the

desired flow restriction 8d with the flow conduits 5, 5'. The

coupling of flow conduits 5, 5' to the respective housing

e

connectors 4 causes the seals 7a at the ends 7 of flow conduits

5, 5' to sealingly engage the member around the desired flow

restriction zone (aperture 8d).

The skirt portion 5a and housing connector 4 are soO

pr—

arranged that coupling causes the seal 7a oOf end 7 to bear

against the member 8 with sufficient clamping force to both

seal the seal 7a against member 8 and at the same time block

(!

rotation of the member. Here, sufficient frictional engagemen

hbetween the seal 7a and the member 8 occurs to lock the

connector 5a in its final position relative to the housing

gr—

connector (i.e. with lugs 5b at the ends of slots 4c).

Thus, once a desired flow restriction 8d has been gelected

P

and at least one of the flow conduit connectors has been fully

inserted and coupled it is not possible or at least very

difficult to change the flow restriction by rotating member 8.

i
r—

To change the flow restriction, the clamping force of the

ficiently released to allow the member 8

Y

condults 5, 5’ 1is su:

to be rotated. The conduit 5, 5’ need not be fully removed,

—

only backed off, with the seal 7 still sealing against the face

of the member 8 as it is rotated.

Alternatively, the seal 7a may contact the member 8 with

sufficient force to provide a sufficient seal between the

selected aperture 8d and the flow conduit 5, 5' without tightly
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clamping the member 8, which may be rotated while maintaining

s1iding contact with the seal 7a. 1In this case,

gy

reguired.

furthexr means

for blocking rotation of the member may be provided, 1t

The illustrated embodiment is connectable to two flow

pipes by the connectors 6, 6’. Alternatively, the housing 1 1s

assembled to or integrally formed with the body

p—

of the device,

i.e. the eductor, in whose supply line the liquid flow

reatrictor ig installed (not shown). In this ce

se for example,

gr—
and

rhe rotatable member projects from the eductor body itself, and

only one housing connector 4 is accessible from

the device. Thig arrangement obviates the need

the outside of

for the second

housing connector for releasably attaching a flow conduit, as

this flow conduit is replaced by a flow path within the eductor

r—
el

housing. Sealing of the flow path within the device against a

an O-ring arrangement as described above.

face of the rotatable member 8 can be by clamping by the use of

There is thus provided by the illustrated device a flow

restrictor composed of conveniently few parts, providing a high

pr——

level of safety by permitting change of dilution with little

risk of exposure to the liquid in the flow pipes, while

g
—

allowing easy and gquick change of flow range.
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Claim. 1

1. A liquid flow restrictor having:
| a rotatably mounted member (8) having opposite faces and a
plurality of apertures (8d) providing different flow restriction zones between said
faces, said zones being located in a circle around the axis of rotation of said
member; and "
a p(air of flow conduits (5, 5') sealingly engaging against said faces
respectively;
characterised in that the sealing engagement of the flow conduits
(5,5 against the faces of the rotatably mounted member is formed by a seal
~round a selected one of said restriction zones to provide respective flow |
restriction; :
whereby on rotation of said member (8) different ones of said zones
are brought into communication with said conduits (5,5") to provide different

respective flow restrictions.

11489-claim1
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Claims
1. A liguid flow restrictor having:

a rotatably mounted member (8) having opposite faces and a

bk

plurality of apertures (8d) providing different flow

restriction zones between said faces,

a palr of flow conduits (5, 5') sealingly engaging against

said faces respectively,

whereby on rotation of said member (8) said zones are

selectively brought into communication with said conduits (5,

5') to provide a desired flow restriction.

2 . A liguid flow restrictor according to claim 1, including a
housing (1) in which the member (8) is rotatably mounted, and

on which said flow conduits (5, 5') are mounted.

3. A ligquid flow restrictor according to claim 2, wherein a

portion of the member (8) protrudes from the housing (1)

whereby manual force can be applied to rotate the member (8).

4 . A liquid flow restrictor according to claim 2 or 3,

wherein the housing (1) has a cavity (2) for receiving the

Il

member (8), at least one of the member (8) and said housing (1)

being resiliently deformable so as to permit insertion and

retention of the member (8) in its rotatably mounted position.

5. A liguid flow restrictor according to any preceding claim,

wherein each of the flow conduits (5, 5') terminates 1in a

resilient seal (7a) for sealing engagement with the member (8).

I

the

6 . A liquid flow restrictor according to any one O:

preceding claims, wherein at least one of the flow conduits (5,
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5') is releasgably engageable with the member (8) to clamp and

therefore hinder rotation of the member.

flow restrictor according to any one of the

7. A liguid :
the flow conduits (5,

preceding claims, wherein at least one of
the member (8) to reduce the

5') ig adjustable relative to

sealing force, thereby to permit rotation of the member (8) .

flow restrictor according to any one of the

8 . A liguid :
flow conduits (5,

preceding claims, wherein at least one of the
bly attachable to the housing (1), so tha

attached to the housing, the flow conduit (5) sealingly engages

- when

51') 1g8 releass

the member (8).

a first liquid into a

1]

9. An eductor for the dilution o:

including the flow restrictor of any preceding

flow of sailid first

further liquid,

"or selectively restricting the

claim :

liguid.
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