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(54) Valve device

(57) A ventilation system has a valve device for con-
trolling fluid flow through an opening (1). The valve has
a support (2) and a closure structure mounted relative
to the support (2), the closure structure being operable
by a driving force. The closure structure comprises a de-
formable body (3) with at least one slot (10) bounded by
edges, the edges being able to move relative to one an-

other, so the closure structure is movable across the
opening to different extents, to effect different degrees
of restriction on the flow of fluid, by small movements of
the body (3) effected by low operating forces. Helical
slots (10) may be provided in a sheet or panel (3) and
the driving force may be applied, e.g. by a humidity sen-
sitive device (16), at an angle to cause the sheet or panel
(3) to twist.
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Description

[0001] This invention relates to a valve device for con-
trolling fluid flow through an opening, particularly al-
though not exclusively for a ventilation opening for ex-
hausting moist air from a room or other space within a
building.
[0002] It is known to provide a building ventilation sys-
tem with a vent which opens and closes with change in
humidity.
[0003] Typically the vent comprises a shutter or louvre
arrangement mounted across an outlet leading to a
duct. A humidity-sensitive mechanical drive such as a
tensioned absorbent fibrous cord or ribbon connected
to a linkage is used to adjust fluid flow through the outlet
by opening and closing the shutter or louvre arrange-
ment.
[0004] With this arrangement it can be difficult to
achieve efficient and effective air flow adjustment hav-
ing regard to the relatively low force produced by the
mechanical drive and the relatively massive nature of
the shutter or louvre arrangement.
[0005] An object of the present invention is to provide
a valve device which can be operated to adjust fluid flow
through an opening in an efficient and effective manner
with a relatively low operating force.
[0006] According to the invention therefore there is
provided a valve device for controlling fluid flow through
an opening, said device comprising a support having
therein the said opening, and a closure structure mount-
ed relative to the support so as to be movable across
the opening between different positions in which the clo-
sure structure differently restricts the opening, charac-
terised in that the closure structure comprises a body
containing at least one slot bounded by edges, the body
being deformable so as to cause the edges to move rel-
ative to each other.
[0007] With this arrangement, relatively large chang-
es in overall separation of the slot edges, and conse-
quent relatively wide adjustment of the extent to which
the slot is opened out to permit fluid flow therethrough
can be achieved with relatively small deformation move-
ments of the body which need not require appreciable
operating forces.
[0008] The slot may be of any desired configuration.
However, in a particularly preferred embodiment a
curved slot is used especially a spirally curved slot.
[0009] There may be a single slot or multiple slots as
desired in the same said body. Such multiple slots may
be wholly separate or they may be joined as desired.
For strength purposes, i.e. to prevent collapse of the
body along the slot lines, multiple slots having different
angular and/or directional characteristics may be desir-
able. In one embodiment inner and outer concentric he-
lixes of opposite hand are used.
[0010] There may be two or more like said bodies dis-
posed in superimposed relationship each with its re-
spective said slot (or slots) which may be aligned or

staggered as desired.
[0011] The (or each) slot is preferably formed as a slit
in a sheet or panel which preferably is otherwise solid,
i.e. substantially imperforate.
[0012] This sheet or panel is preferably substantially
planar in a first closure said condition and is twisted or
buckled or otherwise distorted into a non-planar config-
uration in the (or each) other open said condition. In the
closure condition the slot preferably has its edges par-
allel to each other.
[0013] In the said closure condition, the body may al-
ternatively be non-planar e.g. curved or otherwise
shaped.
[0014] The arrangement may be such that the open-
ing is substantially sealed in one said condition of the
closure structure e.g. the aforesaid closure condition, i.
e. the (or each) slot is closed up with the edges touching
or closely juxtaposed and the body is formed from a solid
imperforate material. It is, however, also possible for the
(or each) slot to allow fluid flow therethrough in all con-
ditions, such flow being more restricted in one said con-
dition, e.g. the aforesaid closure condition, than in the
(or each) other condition.
[0015] The arrangement may be such that the body
is biassed to one of said conditions whereby an operat-
ing force is required only to change the (or each) slot to
the (or each) other said condition. This biassing may be
effected resilient properties of the body and/or by use of
a spring or other biassing means in conjunction there-
with.
[0016] In one embodiment the body is preferably bi-
assed to an open most condition of the (or each) slot.
[0017] Alternatively, no biassing may be used where-
by an operating force is required for movement to all
conditions.
[0018] With regard to the deformation of the body
preferably this involves twisting or buckling such that the
edges bounding the (or each) slot move relative to each
other transverse to a plane containing the slot.
[0019] This may be achieved by application of a drive
force to the body at an angle to the longitudinal extent
of at least a portion of the (or each) slot whilst the body
is retained against bodily movement, the force thereby
causing the body to twist or buckle by distortion at the
(or each) slot.
[0020] In one embodiment where the (or each) slot is
curved, e.g. of spiral configuration, the body may be re-
tained in position centrally relative to the slot curvature,
provision being made for application of the drive force
substantially in the plane of the body.
[0021] Thus, for example, a bridge member may be
fixed to the support so as to extend over the body with
a suspension member such as a rod or bar rigidly by
joining central region of the bridge member and the
body, guide means being provided to guide movement
of the body in a direction transversely to the suspension
member in the plane of the body.
[0022] With regard to the drive force, this may be de-
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rived from a humidity sensitive mechanical drive which
comprises a structure, such as a fibrous cord or ribbon
which changes dimensions e.g. by contraction or expan-
sion with changes in moisture level. A structure of this
kind may be used in conjunction with a biassing means
such as a spring and/or mechanical devices such as
guides, levers, pulleys, linkages or the like.
[0023] In one embodiment movement of a spring
linked to the body is opposed by a tensioned fibrous cord
or ribbon where increased humidity causes the cord or
ribbon to extend and permit movement (extension or
contraction of the spring) which moves the body.
[0024] Other arrangements involving different kinds
of movement of the body and different kinds of drive de-
vices are also possible. For example, instead of using
a body held captive at the centre of a curved slot, the
body may be held captive differently with the drive force
being operative to move a central region of the body.
[0025] Also, the drive force may be applied linearly
and/or rotationally in the plane of the body and/or at an
angle to such plane, or otherwise.
[0026] It is visualised that the valve device of the in-
vention will find particular application in the context of a
ventilation system for a building whereby the said open-
ing is a vent outlet leading to a vent duct through which
moist air is exhausted.
[0027] However, the invention is not restricted to this
field of application and the valve device may be used for
any suitable purpose in any suitable context.
[0028] The invention will now be described further by
way of example only and with reference to the accom-
panying drawings in which:

Figure 1 is a plan view from below of one form of a
valve device according to the invention in a
closed condition;

Figure 2 is a plan view from above of the valve de-
vice of Figure 1, and

Figure 3 is a side perspective of the device in an
open condition.

[0029] Referring to the drawings, Figures 1-3, these
show a valve device for controlling fluid flow through a
ventilation duct of a building ventilation system.
[0030] The ventilation duct which may comprise a
flexible pipe runs between an opening e.g. in a ceiling
of a room and an outlet of the building.
[0031] The opening is a circular opening 1 cut in a rigid
solid board 2 mounted in the room ceiling. The board 2
may be formed from MDF or other material.
[0032] The circular opening 1 is covered with a sub-
stantially square sheet or panel 3 formed from a readily
deformable solid i.e. imperforate plastics material such
as ABS.
[0033] This panel 3 lies on top of the board 2 and is
larger than the opening 1 such that a peripheral edge
region 4 of the panel 3 overlies the solid part of the board
2 around the opening 1.

[0034] The panel 3 is held in position by a mounting
arrangement comprising two flanges 5 which are fixed
to the board 2 at opposite sides 6 of the panel 3 at fixing
positions beyond the panel edges. The flanges 5 project
from their fixing positions inwardly over the adjacent
edge regions 4 of the panel 3 with a slight gap therebe-
tween.
[0035] The mounting arrangement also comprises a
ridged elongate bridging element 7 which extends over
the panel 3 being attached at opposite ends to vertically
upstanding arms 8 attached to the flanges 5 at ends
thereof beyond the panel 3.
[0036] The bridging element 7 runs parallel to and
spaced from the panel surface perpendicularly to the
two opposite sides 6 located by the flanges 5.
[0037] A rigid rod 9 is fixed between the centre of the
panel 3 and the centre of the bridging element 7 so as
to run perpendicularly to the panel face and the bridging
element 7.
[0038] The panel 3 contains a spiral cut 10 which runs
substantially from the centre of the panel 3 to an outer
position adjacent to the centre of one side edge of the
panel 3. The outermost turn of the spiral 10 is substan-
tially coincident with the circular rim of the opening 1.
[0039] The valve device further includes a drive de-
vice which comprises two arms 11 each of which is sli-
dably located at one end within a short slot in the panel
3 which extends generally parallel to the located sides
6 of the panel 3 and which projects beyond one trans-
verse side 12 of the panel 3 at its opposite end. The two
arms 11 are located respectively close to the two sides
6.
[0040] There is also a pivot arm 13 which is pivotally
mounted at one end within a block 14 fixed to the board
2 adjacent the transverse side 12 opposite to the arms
11. The opposite end of this pivot arm 13 is pivotally
mounted on the panel 3.
[0041] A spring 15 is fixed in compression between a
mid position of the pivot arm 13 and a fixed position on
the board 2.
[0042] A humidity sensitive fibrous cord 16, e.g.
formed from Nylon runs alongside the two sides 6 of the
panel 3 and between and connected to the arms 11. This
cord 16 is anchored at opposite ends respectively to the
block 14 and to a fixed point on the board 2.
[0043] In dry atmospheric conditions the cord 16 con-
tracts and is in tension so as to bear against the arms
11 and hold the arms 11, the panel 3 and the pivot arm
13 against the spring force.
[0044] In this condition the panel 3 is substantially pla-
nar and the edges of the slot are in close parallel contact
whereby the panel 3 acts to seal the opening 1 such as
substantially to prevent flow of air therethrough.
[0045] In moist conditions the cord 16 extends which
release tension. The spring 15 can now extend which
causes the pivot arm 13 and hence the panel 3 to be
pushed away from the spring 15.
[0046] The centre of the panel 3 is restrained by the
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rod 9 whereby such movement of the panel 3 causes
the panel 3 to distort by twisting or buckling so that the
edges of the spiral slot 10 are moved away from each
other, the slot 10 opens up and sections of the panel 3
between the slot turns are deflected both upwardly and
downwardly out of the plane of the board 2.
[0047] This causes the opening 1 in the board 2 to be
uncovered to a substantial extent thereby to allow moist
air to flow freely through the opening 1 into the ventila-
tion duct.
[0048] As and when humidity again falls the cord 16
contracts returning the panel 3 to its planar, sealed con-
dition.
[0049] With this arrangement it will be appreciated
that wide ranging movement causing opening and clos-
ing of the slot 10 can be achieved with only a small driv-
ing force. Control of fluid flow can therefore be achieved
in a particularly efficient and effective manner.
[0050] It is of course to be understood that the inven-
tion is not intended to be restricted to the details of the
above embodiments which are described by way of ex-
ample only.

Claims

1. A valve device for controlling fluid flow through an
opening (1), said device comprising a support (2)
having therein the said opening (1), and a closure
structure mounted relative to the support (2) so as
to be movable across the opening (1) between dif-
ferent positions in which the closure structure differ-
ently restricts the opening (1), characterised in
that the closure structure comprises a body (3) con-
taining at least one slot (10) bounded by edges, the
body (3) being deformable so as to cause the edges
to move relative to each other.

2. A valve device as claimed in claim 1 characterised
in that the slot (10) has a curved configuration.

3. A valve device as claimed in claim 2 characterised
in that the slot (10) is spirally curved.

4. A valve device as claimed in any of the claims 1 to
3 characterised in that there is a single slot (10)
in the same said body.

5. A valve device as claimed in any of the claims 1 to
3 characterised in that there are multiple slots in
the same said body.

6. A valve device as claimed in claim 5 characterised
in that the multiple slots are wholly separate.

7. A valve device as claimed in claim 5 characterised
in that the multiple slots are joined.

8. A valve device as claimed in claims 5 to 7 charac-
terised in that the multiple slots have inner and out-
er concentric helixes of opposite hand.

9. A valve device as claimed in any one of claims 1 to
8 characterised in that there are at least two like
said bodies disposed in superimposed relationship
each with its respective said slot (10) (or slots).

10. A valve device as claimed in claim 9 characterised
in that the bodies are aligned.

11. A valve device as claimed in claim 9 characterised
in that the bodies are staggered.

12. A valve device as claimed in any of claims 1 to 11
characterised in that each slot (10) is formed as a
slit in a sheet or panel (3) which is substantially im-
perforate.

13. A valve device as claimed in claim 12 character-
ised in that the sheet or panel (3) is substantially
planar in a first closure said position and is de-
formed into a non-planar configuration in another
open said position.

14. A valve device as claimed in claim 13 character-
ised in that in the closure position the slot (10) pref-
erably has its edges parallel to each other.

15. A valve device as claimed in claims 13 and 14 char-
acterised in that the arrangement of the body (3)
is such that the opening is substantially sealed in
one said closure position of the closure structure.

16. A valve device as claimed in claims 13 and 14 char-
acterised in that the arrangement is such that the
body (3) is biased to one of said positions whereby
an operating force is required only to change the (or
each) slot (10) to the (or each) other said position.

17. A valve device according to any one of claims 1 to
16 characterised in that the deformation of the
body (3) involves movement of the edges bounding
the (or each) slot (10) relative to each other trans-
verse to a plane containing the slot (10).

18. A valve device as claimed in claim 17 character-
ised in that the deformation of the body (3) is
achieved by application of a drive force to the body
(3) at an angle to the longitudinal extent of at least
a portion of the (or each) slot (10) whilst the body
(3) is retained against bodily movement.

19. A valve device as claimed in claim 18 character-
ised in that the drive force is derived from a humid-
ity sensitive mechanical drive which comprises a
structure (16), which changes dimensions by con-
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traction or expansion with changes in moisture lev-
el.

20. A valve device as claimed in claim 18 or 19 char-
acterised in that the body (3) is held captive with
the drive force being operative to move a central
region of the body (3).

21. A valve device substantially as hereinbefore de-
scribed with reference to and as illustrated in the
accompanying drawings.

22. A valve device as claimed in any of the preceding
claims which is used in a ventilation system for a
building whereby the opening (1) is a vent outlet
leading to a vent duct through which moist air is ex-
hausted.
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