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A backdraught shutter for a ventilating fan.

A backdraught shutter for a ventilating fan
defining an air flow path through the fan is
designed to close off the air flow path when the
fan is not operational. The shutter comprises a
plurality of blades (2,3,4) mounted upon a sup-
porting member for pivotal movement between
positions corresponding to the closure and
opening of the air flow path through the fan.
The blades (2,3,4) tend to the closed position
under the action of gravity when the shutter is in
a first, predetermined position and the shutter is
provided with means for retaining the blades in
the closed position when the fan is in a second,
different orientation and the fan is not oper-
ational, the retaining means permitting automa-
tic movement of the blades to the open position
when the fan is switched on. The shutter may be
formed integrally with the fan or formed as a
separate accessory.
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When a ventilating fan is mounted upon an exter-
nal wall or window in order to extract stale or humid
air from a room or to introduce "fresh" air from outside
into the room there is a risk of air passing through the
fan housing from outside when the fan is not operating
and creating a draught in the room, particularly when
it is windy outside. Such a draught is referred to as a
"backdraught". Clearly this is undesirable and to
counter this problem it is known to provide ventilating
fans with a so-called backdraught shutter which
serves substantially to close off the air flow path
through the fan when the fan is not operating.

Fans are also sometimes mounted on internal
walls or partitions and thus, for example, it is known
to mount an extractor fan in a horizontal mode in a
ceiling in a bathroom with air being extracted from the
bathroom and passing to the outside through a con-
duit or the like provided in a roof space. Backdraught
problems can also occur with fans of this type.

A common design of ventilating fan comprises a
housing defining a circular section aperture extend-
ing therethrough. A motor which drives the fan blades
is mounted centrally within the circular aperture on ra-
dially extending supporting arms. The motor is usual-
ly also of circular cross-section so that an annular air
flow path is defined between the motor and the hous-
ing, the fan blades extending radially outwardly from
the motor within the air flow path. It is this annular air
flow path which needs to be closed in order to prevent
a backdraught.

An existing backdraught shutter design compris-
es a plurality of shutter blades each pivotally mounted
on the fan housing around the outer edge of the an-
nular air flow path between the housing and the body
of the motor so as to extend radially inwardly and cov-
er a sector of the annular air flow path. The existing
design is intended for use with fans which are mount-
ed in a vertical surface. The blades of the shutter are
designed to move to the closed position under the ac-
tion of gravity when the fan is not operational. In order
to ensure that all of the blades move to the closed
position it is necessary to provide the blades in the
lower half of the shutter device with counter weights
positioned radially outwardly of the axis about which
the blades pivot. Alternatively the blades may be pro-
vided with means for biassing them to the closed pos-
ition. When the fan is operational the flow of air in-
duced by the impeller moves the shutter blades to the
open position. When the fan is switched off the
blades move to the closed position either under the
action of gravity or under the action of the biassing
means referred to above.

Where biassing means are provided for moving
the blades to the closed position these must not exert
a very strong biassing force on the blades since the
blades must be able to move to the open position
when the fan is switched on, even at a slow speed
with a relatively low rate of air flow. If the biassing
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force is too strong then clearly the blades will not
move to the open position when desired. On the other
hand if the biassing force is too weak then the blades
may inadvertently open when the fan is not operation-
al, thereby defeating the purpose of providing the
backdraught shutter.

The present invention seeks to provide an im-
proved backdraught shutter for a ventilating fan which
is of simple construction and which works effectively
and reliably.

According to one aspect of this invention there is
provided a backdraught shutter for a ventilating fan
defining an air flow path through the fan, the shutter
being designed to close off the air flow path through
the fan when mounted thereon and when the fan is
not operational, the shutter comprising a plurality of
blades and a supporting member upon which the
blades are pivotally mounted for movement between
first and second positions corresponding to the air
flow path through the fan being closed and open, the
blades tending to the first position under the action of
gravity when the shutter is in a first, predetermined
orientation, characterised in that the shutter is further
provided with means for retaining the blades in the
first position when the shutter is in a second, different
orientation and the fan is not operational, the retain-
ing means permitting automatic movement of the
blades to the second position when the fan is switch-
ed on.

Preferably the means for retaining the blades in
the first position comprise stops mounted on the sup-
porting member, there being a stop associated with
each blade, the stops serving to limit pivotal move-
ment of the blades.

The first predetermined orientation of the shutter
may correspond to the fan being mounted in a vertical
surface with the air flow path through the fan extend-
ing substantially horizontally and the second orienta-
tion of the shutter may correspond to the fan being
mounted in a substantially horizontal surface with the
air flow path through the fan extending substantially
vertically.

Preferably the supporting member defines a cir-
cular opening within which the blades are mounted,
the blades being of arcuate form and together form-
ing an annulus extending around an outer region of
the circular opening defined by the supporting mem-
ber, each blade forming a sector of the annulus.

Conveniently each blade is pivotally mounted
within the circular opening of the supporting member
by means of a pair of projecting spigots which are re-
ceivable within holes formed in the supporting mem-
ber, the axes of the mounting spigots being aligned
and serving to define the pivot axis of the blade.

Advantageously the pivot axis of at least one
blade is disposed radially outwardly from the centre
of mass of that blade with respect to the circular open-
ing defined by the supporting member and the pivot
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axis of at least one additional blade is disposed radi-
ally inwardly of the centre of mass of that additional
blade with respect to the circular opening defined by
the supporting member.

The shutter may comprise three blades.

The supporting member may be constituted by
part of the ventilating fan, such as a grille or cover pro-
vided over one end of the fan.

This invention also provides a ventilating fan in-
corporating a backdraught shutter as described
above.

In order that the present invention may be more
readily understood and so that further features there-
of may be appreciated the invention will now be de-
scribed by way of example, with reference to the ac-
companying drawings, in which:

FIGURE 1 is an end elevation of a backdraught

shutter in accordance with the present invention

when mounted on part of a ventilating fan;

FIGURE 2 is a vertical cross-sectional view taken

on the line lI-1l of Figure 1;

FIGURE 3 is a schematical, perspective view

showing the blades of the backdraught shutter in

the closed and in the open position;

FIGURE 4 is a view corresponding generally to

Figure 1, but showing a slightly modified embodi-

ment of the shutter;

FIGURE 5 is an end elevation showing part of an-

other modified version of the shutterin the closed

position; and

FIGURE 6 corresponds to Figure 5 and shows

one of the blades in the open position.

Referring to the drawings, one embodiment of a
backdraught shutter in accordance with this invention
comprises a frame or frame-like member 1 which sup-
ports a set of three blades 2, 3, 4, each of which is piv-
otally mounted for movement between open and
closed positions.

The frame 1 may be constituted by part of a ven-
tilating fan in which the backdraught shutter is provid-
ed or may be separate element which can be mounted
on part of a ventilating fan. In the latter case the back-
draught shutter would be provided as an accessory
for the fan. Thus, the shutter may either be formed in-
tegrally with the fan or provided as an accessory
therefor.

In the embodiment shown in the drawings the
backdraught shutter is illustrated as forming an inte-
gral part of an extractor fan which, as can be seen in
Figure 2, has a main housing 5 defining a circular
opening extending through the fan. The main housing
is formed with a spider (not visible in the drawings) to
support a centrally located motor 6 which drives an
impeller 7 having blades 8 which extend radially out-
wardly and are disposed in an annular air flow path
defined between the motor/impeller assembly and
the housing 5.

A grille or cover 9 is mounted upon one end of the
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housing. The grille or cover 9 is an internal grille or
cover, that is to say it is mounted on that end of the
housing 5 which is directed inwardly with respect to
the room which is being ventilated and thus when the
fan is an extractor fan air is drawn through the cover
9 by the fan before being expelled through the oppo-
site end of the housing 5 which would, of course, be
provided with an external cover or grille or would be
connected to a length of ducting through which ex-
tracted air is conveyed before it is expelled into the at-
mosphere. The grille 9 comprises a peripheral region
10 by way of which it is mounted on the end of the
housing 5, the peripheral region defining a circular
opening which is aligned with the circular opening de-
fined by the housing 5 when the grille is mounted
thereon. Thus, the peripheral region 10 of the grille
bounds the endmost portion of the annular air flow
path through the fan. A series of spaced apart bars
which are illustrated schematically in Figure 2 at ref-
erence 11 extend across the opening between op-
posed parts of the peripheral region 10 of the grille.

In the specific embodiment illustrated it is the
peripheral region 10 of the grille 9 which constitutes
the frame which supports the blades 2, 3, 4 of the
backdraught shutter. Thus, in Figure 1 of the drawings
the frame member 1 corresponds to the peripheral re-
gion 10 of the grille 9 with the bars 11 which extend
across the grille having been omitted from Figure 1 of
the drawings for the purposes of illustration only.

Each of the shutter blades 2, 3, 4 is substantially
planar and of arcuate form so that together the three
blades may serve substantially to close off the annu-
lar air flow path defined between the motor 6 and the
peripheral region 10 of the grille 9. Each blade sub-
tends an angle of approximately 120° and therefore
extends around approximately one third of the annu-
lar air flow path.

Each blade is mounted within the circular open-
ing defined by the peripheral region 10 of the grille 9
by means of two spigots 12 formed at opposed posi-
tions on its radially outermost edge. The axes of the
two spigots 12 formed on each blade are aligned so
as to define a pivot axis extending across the blade
in the plane thereof. The pivot axis for each blade is
identified by the reference numeral 13 in Figure 1. It
is envisaged that the blades, the grille and the fan
housing will be injection moulded from a plastics ma-
terial and the blades will be mounted within the circu-
lar opening defined by the grille 9 by inserting the spi-
gots 12 on each blade into appropriately dimensioned
and positioned holes formed in the inwardly facing
surface of the peripheral region 10 of the grille. Initial-
ly one spigot 12 will be inserted into a hole in the grille
and the blade will then be flexed or bent slightly in or-
der to allow the second spigot 12 to be inserted into
an opposed hole whereupon the blade will return to
its planar condition and be held in place within the
grille.
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The two lowermost blades 3, 4 shown in Figure
1 of the drawings are of the same design and the
mounting spigots 12 for these blades are located rel-
atively close to the ends of the radially outermost
edge of the blades so that the pivot axis 13 for each
of the blades 3, 4 passes relatively close to the radi-
ally innermost edge of the blade. This results in the
centre of mass of the blade being disposed radially
outwardly of the pivot axis and below the pivot axis
when the fan is mounted vertically i.e. with the grille
9 in a substantially vertical plane and the air flow path
through the fan extending substantially horizontally.
The spigots 12 formed on the upper blade 2, as
viewed in Figure 1 are positioned further away from
the ends of the radially outermost edge of the blade
(i.e. closer to the centre of the outermost edge) so
that the pivot axis 13 for this blade passes relatively
close to the radially outermost edge. This results in
the centre of mass of the blade 2 being disposed ra-
dially inwardly of the pivot axis for this blade and be-
low the pivot axis when the fan is mounted vertically.

The inwardly directed surface of the peripheral
region 10 of the grille 9 is formed with three inwardly
projecting stops 14, there being one stop 14 posi-
tioned adjacent the central point on the radially out-
ermost edge of each blade 2, 3, 4. The stops are pro-
vided to limit rotation of the blades about the axes 13
and to retain the blades in the closed position i.e. sub-
stantially closing off the annular air flow path when
the fan is mounted horizontally i.e. with the grille 9 in
a substantially horizontal plane and the air flow path
extending substantially vertically. In addition the
stops 14 prevent the blades from moving to an open
position in the event of a backdraught through the
fan.

The stop 14 associated with the blade 2 is posi-
tioned internally of the blade i.e. on that side of the
blade which is closest to the main housing 5 and to
the interior of the fan, whereas the stops 14 associ-
ated with the blades 3, 4 are positioned externally of
the blades i.e. on that side of the blades closest to the
grille bars 11.

The above-described arrangement of the pivot
axes 13 relative to the centres of mass of the blades
2, 3, 4 ensures that when the fan is switched off the
blades 2, 3, 4 will naturally move to the closed position
(as illustrated in Figures 1 and 2) under the action of
gravity so as to substantially shut off the annular air
flow path through the fan.

When the fan is mounted vertically the blades
will, of course, normally stand in a vertical plane when
the fan is not operational. When the fan is switched
on a flow of air is induced by the impeller 7 with air
being drawn into the main body of the fan through the
grille 9 and causing each shutter blade to pivot about
its respective axis 13 as it moves to the open position.
Each blade will pivot through an angle of approxi-
mately 90° so that only the edge of each blade is pre-
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sented to the flow of air, thereby offering minimal flow
resistance. It is to be noted that in moving from the
closed to the open position the upper blade 2 pivots
about its axis 13 in an opposite direction to that in
which the blades 3, 4 pivot about their respective
axes. This opposed pivoting action of the blades is
shown in Figure 3 of the drawings where the left hand
view shows the blades in the closed position whilst
the right hand view shows the blades in the open pos-
ition. It will be appreciated that the blade 2 pivots to
the open position such that its radially outermost
edge is presented towards the flow of air drawn
through the grille 9 whilst the blades 3, 4 pivot about
their axes so that their radially innermost edges are
presented to the flow of air drawn through the grille.
The direction in which each blade pivots about its axis
13 is dictated by the position of the centre of mass of
the blade relative to the pivot axis. As explained
above the centre of mass of the blade 2 is positioned
radially inwardly of the pivot axis whilst the centre of
mass of each of the blades 3, 4 is positioned radially
outwardly of the relevant pivot axis and it is this ar-
rangement which results in the opposed pivoting
movement of the blades as explained above.

When the fan is switched off again the blades will
naturally fall back to the closed position so that they
hang in a vertical plane. In the event of a backdraught
through the fan i.e. a flow of air through the main
housing 5 in a direction towards the grille 9 the blades
will remain in the closed position since they are pre-
vented from moving to the open position in a direction
opposite to that in which they move when air is drawn
through the fan by the impeller by the presence of the
stops 14. Thus the blades serve to prevent any back-
draught from passing through the grille 9 and into the
room which is ventilated by the fan.

In order to consider the operation of the shutter
when the fan is mounted horizontally Figure 1 can be
regarded as an underneath view of the shutter. It will
be appreciated that in the absence of the stops 14 all
of the blades 2, 3, 4 would naturally tend to rotate
about their respect axes 13 until the blades hang vert-
ically. However, the stops 14 engage the outermost
edges of the blades and serve to limit rotation of the
blades so that when the fan is not operational each
blade is held in a horizontal plane. When the fan is
switched on the blades move from the closed position
to the open position in the same manner as explained
above in relation to a vertically mounted fan. Similarly
when the fan is switched off again the blades will nat-
urally rotate about their axes 13 in an attempt to hang
in a vertical plane with their respective centres of
mass below their pivot axes. However, as mentioned
above, this rotation is limited by the stops 14 so that
the blades are held in the closed position in a horizon-
tal plane. Again should a flow of air pass through the
fan housing in a direction towards the internal grille 9
the blades 2, 3, 4 will remain in the closed position
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and prevent such a flow or backdraught from passing
into the room or space in which the fan is mounted.

It will be appreciated from the description given
above that the shutter blades automatically remain in
the closed position whenever the fan is not operation-
al regardless of whether the fan is mounted vertically
or horizontally.

As already mentioned the shutter could be locat-
ed on the main housing 5 or on a separate ring-like
element which is mountable on part of the fan. How-
ever, the mounting of the shutter on the grille 9 en-
ables the shutter to be detached from the fan with the
grille and this facilitates cleaning of the fan. In addi-
tion locating the shutter between the internal grille 9
and the impeller 7 makes use of a normally dead
space within the fan and thereby keeps the overall
depth of the fan to a minimum. This location of the
shutter within the fan serves to reduce the random
wind-induced opening and closing of the shutter
blades which is commonly encountered with extern-
ally mounted shutter blades which operate under the
action of gravity.

It is to be appreciated that various modifications
may be made to the specific embodiment described
above without departing from the scope of the pres-
ent invention. Thus, whilst it is envisaged that the
shutter blades will be formed from a plastics material
it would be possible for them to be formed of any rel-
atively thin flexible material such as plate aluminium.
Whilst in the embodiment described above mounting
spigots 12 are provided on each of the blades and
corresponding holes are provided in the grille 9 it
would be possible for the grille 9 to be formed with
projecting spigots which are received in holes or the
like formed in the blades of the shutter.

In a slightly modified arrangement illustrated in
Figure 4 of the drawings it is envisaged that the spi-
gots 12 provided on each of the blades may be re-
ceived within holes which are formed in small plastic
blocks 15 which are a press fit within appropriate cut
outs formed in the inwardly directed surface of the
peripheral region 10 of the grille 9 rather than in holes
formed directly in that surface. As can be seen from
Figure 4 of the drawings each press-fitted block 15
will define two bores, each designed to accommodate
one spigot 12 formed on one of the blades 2, 3,4. The
blades are mounted in position within the circular
opening defined by the grille 9 in the same manner as
described above in relation to Figure 1 once the
blocks 15 have been press-fitted into place.

As will be appreciated from the position of the piv-
ot axes 13 of the two lower blades 34 in Figure 4,
these blades are located very close to the central mo-
tor boss 6 when in the open position. In order to pro-
vide a greater gap between these two blades and the
motor boss 6 when the shutter is open, the blades
may be dished over a central region 16 adjacent their
radially inner edges, as shown in Figures 5 and 6. This
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dished region would be shaped so as to provide a uni-
form spacing 17 between the blades 3, 4 and the
boss 6 when the blades are in the open position. In
this arrangement the top blade 2 would still be sub-
stantially planar, but the two lower blades 3, 4 would
be modified as described.

Whilst a shutter comprising three blades has
been described it will be possible for the shutter to
have a different number of blades and indeed it is en-
visaged that with relatively large fans it may well be
desirable to provide a greater number of blades.

The features disclosed in the foregoing descrip-
tion, in the following claims and/or in the accompany-
ing drawings may, both separately and in any combin-
ation thereof, be material for realising the invention in
diverse forms thereof.

Claims

1. A backdraught shutter for a ventilating fan defin-
ing an air flow path through the fan, the shutter
being designed to close off the air flow path
through the fan when mounted thereon and when
the fan is not operational, the shutter comprising
a plurality of blades (2, 3, 4) and a supporting
member (1, 9) upon which the blades (2, 3, 4) are
pivotally mounted for movement between first
and second positions corresponding to the air
flow path through the fan being closed and open,
the blades (2, 3, 4) tending to the first position un-
der the action of gravity when the shutter is in a
first, predetermined orientation, characterised in
that the shutter is further provided with means
(14) for retaining the blades in the first position
when the shutter is in a second, different orienta-
tion and the fan is not operational, the retaining
means (14) permitting automatic movement of
the blades to the second position when the fan is
switched on.

2. A backdraught shutter according to Claim 1
wherein the means for retaining the blades in the
first position comprise stops (14) mounted on the
supporting member (1, 9), there being a stop (14)
associated with each blade (2, 3, 4), the stops
(14) serving to limit pivotal movement of the
blades.

3. A backdraught shutter according to Claim 1 or
Claim 2 wherein the first predetermined orienta-
tion of the shutter corresponds to the fan being
mounted in a vertical surface with the air flow
path through the fan extending substantially hor-
izontally and the second orientation of the shutter
corresponds to the fan being mounted in a sub-
stantially horizontal surface with the air flow path
through the fan extending substantially vertically.
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A backdraught shutter according to any one of
Claims 1 to 3 wherein the supporting member (1,
9) defines a circular opening within which the
blades (2, 3, 4) are mounted, the blades (2, 3, 4)
being of arcuate form and together forming an
annulus extending around an outer region of the
circular opening defined by the supporting mem-
ber (1, 9), each blade (2, 3, 4) forming a sector of
the annulus.

A backdraught shutter according to Claim 4
wherein each blade (2, 3, 4) is pivotally mounted
within the circular opening of the supporting
member (1, 9) by means of a pair of projecting spi-
gots (12) which are receivable within holes
formed in the supporting member (1, 9) or in in-
serts (15) in the supporting member (1, 9), the
axes of the mounting spigots (12) being aligned
and serving to define the pivot axis (13) of the
blade.

A backdraught shutter according to Claim 5
wherein the pivot axis (13) of at least one blade
(2) is disposed radially outwardly from the centre
of mass of that blade (2) with respect to the cir-
cular opening defined by the supporting member
(1, 9) and the pivot axis (13) of at least one addi-
tional blade (3, 4) is disposed radially inwardly of
the centre of mass of that additional blade (3, 4)
with respect to the circular opening defined by
the supporting member (1, 9).

Abackdraught shutter according to any one of the
preceding claims wherein the shutter comprises
three blades (2, 3, 4).

Abackdraught shutter according to any one of the
preceding claims wherein the supporting mem-
ber (1, 9) is constituted by part of the ventilating
fan.

A backdraught shutter according to Claim 8
wherein the supporting member is constituted by
a grille or cover (9) provided over one end of the
fan.

A ventilating fan incorporating a backdraught
shutter in accordance with any one of the preced-
ing claims.
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