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@ improvements relating to ventilators.

@ A powered, direct discharge ventilator comprises a base
(B) having an extraction fan duct defined by a cylindrical wall
portion (11) enclosing a fan impeller (not shown) of a fan (K)
mounted on the base. A shallow windshield (D) shelters a non-
refurn shutter (S) which closes the extraction fan duct when
the fan is not operating. The shutter (S) is hinged on a pair of
arms (H) to float up on the discharging airstream to take up the
position shown chain-dotted in Fig. 1 when the fan is operated.
When the fan is stopped, the shutter (S) closes gravitationally.
To assist in holding the shutter (S) closed under high wind
conditions, a wind deflector (W), carried by a bird-guard (G),
directs the wind in a downwardly directed stream onto the top
of the shutter (S). Where a much higher windshield is used, the
wind deflector acts in a similar manner to prevent any reduc-
tion of pressure within the windshield due to the «wind-over ef-
fect» lifting the non-return shutter.
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This invention relates to ventilators and is
concerﬁed with powered, direct discharge ventilators,
that is to say, ventilators which do not have a
weathering cowl. In such a ven;ilator a self-weathering,
non-return shutter assemblage is employed to close the
exit from the extraction fan duct of the ventilator when
the ventilator fan is not operating and thereby prevent
weather entry through the ventilator and draught entering
the building, as well as conserving heat in the building.

In our British Patent No. 1061186 we described
some square outline forms of self-weathering, non-return
shutter assemblages for upward discharge roof ventilators
used for this purpose comprising non-return shutters
hinged on axes radiating from the centre of the assemblage.
These assemblages typically comprise four or more
non-return shutters but another known arrangement of
self~w¢athering non-return shutters of circular outline
shape for this saﬁe purpose is described in U.S. Patent
No. 2,668,491 and employs two non-return shutters only,
hinged on parallel axes eﬁtending close to the centre
of the assemblage so that the shutters move between
their open and closed positlions in opposite rotétional
diréctions, like butterfly wings.. In all the known
arrangements referred to,.the non-return shutters are
automatic in the sense that they are opened by the forced
draught of the extraction fan and close under the action
of gravity, possibly assisted by springs, when the

extraction fan is stopped.
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In order to shelter the non-return shutters from
wind movement both when they are open and, more
particﬁlarly wnen they are closed, a surrounding tubular
windshield of matching cross-sectional shape is con-
ventionally provided for example as described in U,S.
Patent No. 2,668,491 or in our British Patent No., 1061188,
A problem still érises under some conditions of roof
mounting, however, in as far as the non-return shutters
tend to open when the exiraction fan is stationary and the
non-return shutters are required to be closed, due to

the action of wind bldwing across the top of the windshield,

sometimes in one particular direction.

The conventional windshield hitherto provided is
necessarily somewhat tall, This, in itself, is open to
objection for aesthetic reasdns in so far as a roof
mounted ventilator is, preferably, of low height so as not
to stand dut unduly against the sky. Because of the
height of the windshield, however, the "wind-over" effect
of wind blowing across the top of the windshield and
tending to 1ift the non-return shutters by suction, when
the shutters are required to be closed, is considerably

increased., It would be possiblé to lock non-return shutters

 closed and to provide for automatic unlocking of the non-

return shutters when the extraction fan of the ventilator

- i1s started up and automatic locking of the shutters when

the extraction fan is shut down. Such an arrangement would

be complicated and expensive to provide however and also
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it would be subject to failure of the locking mechanism
or the operating means for the locking mechanism.

It is known to provide, in a powered roof ventilator
having a weathering cowl, a single non-return shuttep for
closing the exit from the extraction fan duct when the fan
is not operating. Our British Patent No. 1,115,791
describes such an arrangement having a non-return shutter
in the form of a flat disc or‘plate hinged or guided to
float up on therairétream when the fan is started whilst
maintaining a position generally parallel to thaf which
it occupies in its fan duct closing position.

The use of such a single, non-return shuttér in a
powered, upward discharge roof ventilator would enable
the height of the ventilator to be considerably reduced
and, thereforé, the "wind-oﬁer“ effect above described.

Tests made by the applicants have shown, however, that

- in this case, wind entry directly into the lowered wind

shield of the ventilator can 1ift the non-return shutter
from its closed position, particularly if the ventilator
is mounted on a sloping roof facing the wind direction,
In order to maintain the non-return shutter or

shutters closed in a poweréd, upward discharge roof
ventilator without resorting to>complicated locking
arrangements, the present invention proposes to provide a
wind deflector or wind deflectors mounted so as to extend
at least partially above the upper edge of the windshield

of the ventilator to deflect wind blowing in at least one
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general direction across the top of the windshield
downwardly:into the windshield to assist in holding the
non-return shutter or shutters closed. The wind deflector
or wind deflectors may deflect wind blowing in at least
one genefal direction across the top of the windshield
downwardly into the windshield onto the non-return shutter
or shutters to hold the non-return shutter or shutters
closed when the shutter or shutters are in their closed
position.

In order to deflect wind blowing from any direction,
or to accommodate any mounting orientation of the,
ventilator itself, a ring-form winc deflector is 7
conveniently provided, mounted above or in the top of the
windshield tg turn air blowing over the top of the wind-
shield in any direction ints the windshield in a generally
downwardly directed stream,

Specific embodiments of the present invention will

now be described by way of example, and not by way of

"limitation, with reference to the accompanying drawings

in which:-

Figure 1 is a side elevation of a powered, upward
discharge roof ventilator according to the present
invention;

Figure 2 is a plan view of the ventilator;

Figure 3 is a cross-section on line 3-3 in Figure 2;

Figure 4 1s a partial, cross-sectional side
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elevation of a further powered, upward discharge
ventilator according to the present invention; and

Figure 5 is a plan view of the ventilator shown in
Figure 4,

With reference now to the accompanying drawings,
and first to Figures 1 to 3, the ventilator there shown
is assumed to be mounted on a flat roof with the axis C
of rotation of its extraction fan K extending vertically.
The ventilator comprises a base B having a square base
flange 10 intended to be flashed to the roof and a
circular upstanding wall 11 defining a ventilatioq\
opening or throat 12 forming an extraction fan duct
having a bell mouthed entry portion 13. Carried from
the base flange 10 by brackets F is a shallow, inverted,
frusto conical dish-form member D having a central,
circular opening 15 in its floor. Thé upper edge portion
of the wall 11 is received in the opening 15 with a
small clearance so that a water drainage gap 16 is formed
to allow rain water which enters the dish-form member D
to drain out of the dish-form member onto the optside of
the roof. The wall 11 penetrates upwardly into the dish-
form member D to a small extent only, sufficient to
prevent water entering the dish—form member D and running
down onto the floor of the member, passing into the
throat 12 of the ventilator and thence into the building
being ventilated.

The fan K is carried by radial arms A bolted to the
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base B by the same bolts and nuts as are used to secure
the brackets F to the base B, the inner radial ends of
the arms A being fixed to the fan motor casing. The
fan impeller L is of the axial flow type and runs with
a minimum clearance in an upper, cylindrical portion of
the duct 12 of the ventilator.

When the fan is operated, the upwardly discharging
stream of air generated through the duct 12 of +the
ventilator prevents the entry of rain into the duct 12
of the ventilator and therefore intp the building.

To prevent the entry of rain through the duct 12
into the building, and the down~-draught of air into the
buildiﬁg,when the fan is not operating, as well as for
conserving heat in the building when the fan is not
operating, a self-weathering non-return shutter S is
provided to close the exit from the extractign fan duct
12.

The non-return shutter S is of circular outline

"and is formed by a single disc or plate shaped_like a

hat in cross-section, the brim edge of which re;fs upon
a number of circumferentially spaced apart rubber stops

T carried in the floor of the member D such that the non-
return shutter S is closely spaced above the topvedge

of the wall 11 and covers over and closes the opening
defined by the wall 11 when the non-return shutter S

is in~;ts.closed position as shown in full line in

Figure 3. In this position, the non~return shutter
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S shelters the extraction fan duct 12 from the entry of
rain and snow and the slope of the upper surface of the
non-return shutter S drains rain water over the outside
of the upper edgerportion of the wall 11 into the dish-
form member D, from which the water drains downwardly
through the gap 16 previously described onto the outside
of the roof, '

A wire bird-guard or grid G is mounted on top of
the member D. The grid is composed of an array of

horizontally disposed circular wire hoops 14 of

| progressively smaller diameter held in vertically spaced

apart relationship with respect t¢ one another by
upwardly extending interconnecting spring wires 17 having
cranked lower end portions 17' sprung through individual
holes in the wall of the dish-form member D and upper
end portions 17" extending at first inwardly over the
dish-form member D and then curving downwardly and
terminating in short downwardly and outwardly extending
portions 17%t' which engage under the lower and radially
inner edge of an annular, ring-form wind deflector W

of circular outline to support the deflector co;axially
with respect to the axis C., The deflector W has an
undersurface WS which is inwardly and downwardly curved
from its upper and radially outer edge W1 to its lower
and radially inner edge W2 and acts to turn air blowing
across the top of the member D downwardly into the hollow

interior of the member D and onto the top surface of the
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non-return shutter S in a downwardly directed stream.
The member D acts as a windshield to shelter the non-
return shutter S against the acticn of wind to some
extent when the non-return shutter is closed, the member
D being, nevertheless, of an acceptably low height to
meet aesthetic requirements. However, the member D by
itself, is not capable of preventing unwanted opening

of the non-return shutter S under all wind conditions.
The provision of the wind deflector W meets the problem
because the downwardly directed stream of air created
by the wind deflector W acts to assist in holding the
non-return shutter S in its closed position to which it
is always returned by its.own weight when the extraction
fan is shut down. Thus, wind entering the member D
directly is prevented from lifting the shutter S and any
"wind-over" suction effect on the shutter due to wind
blowing across fhe top of the member D is eliminated by
the action of the wind deflector V.

The non-return shutter S is carried by a pair of
hinge arms H to float up on the airstream discharged
through the fan duct 12 when the extraction fan K is
operating, to take up the position shown in chain-dotted
outline in Figure 1 in which the upper surface of the
brim portion of the non-return shutter S is pressed against
the radially inner, lower edge W2 of the deflector W and
the central "crown" portion of the shutter S is entered

through the opening of the ring-form deflector W,
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The hinge arms H extend parallel to one another
over their largest extent and define horizontally
extending pivot axes N1 and N2 at their two ends
respectively, the arms H being pivoted to the non-return
shutter S on the side of its centre of gravity CG remote
from their other ends, the other ends of the arms H
being pivoted'to a horizontal pivot rod P carried by
aﬁ adjacent pair of the wires 17.

When the ventilator is shut down, and the fan X
ceases to rotate, the non-return shutter S swings closed
under the action of gravity. In order to prevent the
non-return shutter tilting and the edge of the shutter
entering the upper end of the duct 12 as the shutter
swings shut, thereby jamming the shutter in a tilted
position, a flexible strap R is provided (see Figure 1)
tying the edge of the shutter S at a point midway between
the hinge arms H on the side of the centre of gravity
of the shutter remote from the hinge axis defined
between the hinge arms and the shutter, to the bird-
guard G, ‘

The dish-form member D is of upwardly divergent
shape from its lower end to its upper end to allow air
to be discharged upwardly and éﬁtwardly from the.throat
of the ventilator between thenedge of the non-return
shutter S and the upper edge ofrthe member D when the

non-return shutter S is in its open position. Figure 3

shows, on the right hand side, in chain-dotted outline,
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an alternative shape for the wall of the dish-form member
D in which the member is upwardly divergent from its
lower end towards its upper end, the upper end portion
of the member being straignht, i.e. cylindrical and
vertically disposed in the present example,

The gap 16 may be sealed with an elastomeric sealing
ring, drainage holes being provided instead in the
floor of the member D. Preferrably, five such drainage
holes are provided, one at each side of the stop T
shown at the right hand side in Figure 1, one adjaéent
the stop T shown at the left hand side in Figure 1 and
the other two at intermediate positions and respectively
at opposite sides of the member D.

The pair of dfainage holes at the right hand side
in Figure 1 accommodate the additional flow of rainwater
when the ventilator is mounted on a pitched roof for
example. In this case, the hinge rod P is positioned
horizontally dowﬁ slope towards the horizontal edge of
the base 10, the ventilator then sloping from left to
right in Figure 1. .

To ensure that the shutter S always tends‘to close
gravitationally when the fan is shut down, despite the
slope angle at which the ventilator is mounted, the
centre of gfavity CG of the shutter is positioned such
that it always lies to that side of the plane of the
axes N1, N2 adjacent the ventilator base 10,

This applies even for a vertical wall mounted position

of the ventilator at 90° to the horizontal with the hinge
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rod P horizontal and positioned adjacent the bottom
horizontal edge of the base 10.

The fan K has an "inside-out" motor of small vertical
height so as to be generally within the base 10 of the
fan, as shown in Figure 3 and a wire mesh safety guard 2
is provided, covering the mouth of the entry portion 13
to the ventilation opening.

_ With reference now to figures 4 and 5, in this
further embodiment of ventilator of which parts only are
shown in Figure 4, parts corresponding with parts already
described are indicated by corresponding reference letters
or reference numerals. The ventilator is generaily as
described in our British Patent No. 1061188 and has an
upwardly divergent, square-sectioned windshield Dt
surrounding and sheltering a "four-sguare" non-return
shutter assemblage one of the hinged shutters St of which
is illustrated swung open to a vertical position of maximum
height in which its upper edge is at a level above the
top of the windshield D', The shutters S' do not normally
swing open to this positicn when the extraction fan is
started, but instead float up at some intermediate angle
so as to assume an Inclined position.in which they are
supported by the discharging air stream and, in fact,
stops are usually provided prevéhting the non-return
shutters S' opening to their méximum height. Mounted above
the top of the windshield D! so'as to extend inwardly of its
upper edge, and conveniently above the maximum height of

the shutters S' to facilitate maintenance work on the
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ventilator, is an annular, ring-form wind deflector W!
of square form outline composed of four air deflectors
21, one mounted along each of the four sides of the
windshield D' by means of a pair of mounting brackets 22.
Each deflector 21 has a plane, horizontally directed upper
edge stiffening portion 21p followed by a plane,
downwardly and inwardly directed operative portion 2la
followed by a plane, horizontally directed lower edge
stiffening portion 21c and the deflectors abut one
another at the four corners of the windshield D' so as to
form a ring of generally square inverted frusto-'
pyramidal shape.

In use of the ventilator, when the extraction fan
(not shown) is not operating, the shutters S' normally
assume their closed positiuvn weathering the exit from
the extraction fan duct and preventing downdraughts
into the building. Under high wind conditions, any
tendency for wind blowing across the top of the windshield
D' to create a suction effect or updraught inéide the
windshield, thereby lifting the shutters SV, 1s‘prevented
in as far as the'wind striking one or more of the
inclined portions 2la of the deflectors 21 is directed
downwardly into the inside of the windshield., The
downwardly directed air stream may impinge upon the
shutters S' positively to assist in holding them closed.

It will be appreciated that it is not necessary for

the deflectors 21 torabut one another at the corners of
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the windshield. Gaps could be left at the corners if
desired. Furthermore, only one of the deflectors 21
or, say, an adjacent pair of the deflectors 21 only
might be provided, to deal with a particular installation
problem, caused by a prevailing wind. In the case of
the powered, upward discharge ventilator having a
circular sectioned windshield D first described with
reference to Figures 1 to 3, a circular wind deflector
W is more conveniently used but a part circular wind
deflector W could be used mounted above the windshield
D or inside the top of thé windshisld D so as to extend
above the top of the windshield to deal with a prevailing
wind condition. Thus, it will be appreciated that the
wind deflector or deflectors described may extend into
the top of the windshield if desired.

The non-return shutter S or shutters S! may be

made of tran;lucent naterial,
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CLAIMS:

1., A powered, direct discharge ventilator comprising
a base (B) defining a ventilation opening (12), an
extraction fan (K) carried by the base, a self-weathering
non—réturn shutter means (S;S') for closipg the
ventilation operning when the extraction fan is not
operating and a windshield (D;D') carried from the base
and surrounding the shutter means, characterised by a
wind deflector W or wind deflectors (W') mounted so as
to extend at least partially above the upper edge of the
windshield when the ventilator is mounted in a horizontal,
flat roof position to deflect wind blowing in at 1é;st
one direction across the top of the windshield downwardly
into the windshield to assist in holding the non-return
shutter means closed when the extraction fan is not
operating.

2. A ventilator as claimed in claim 1 in which the
non-return shutter means comprises a single, non-return
shutter (S) mounted to float-up on the airstream discharged
by the extraction fan when the extraction fan is

operating whilst maintaining a position generally parallel

to that which it occupies when the non-return shutter

means is closed.
3. A ventilator as claimed in claim 2 in which the
single, non-return shutter opens to a position above the

upper edge of the windshield and the wind deflector or
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deflectors are also positioned entirely above said upper
edge.

4, A ventilator as claimed in claim 3 in which the
windshield is upwardly divergent from its lower to its
upper end.

5. A ventilator as claimed in claim 3 in which the
windshield is up@ardly divergent from its lower end
towards its upper end, the upper end portion of the
windshield being straight.

6. A ventilator as claimed in any preceding claim
2 to 5 in which the single, non-return shutter is
mounted on a pair of arms (H) pivoted to the shutter on
a hinge axis (N2) disposed to one side of the centre of
gravity (CG) of the shutter, and a flexible strap (R)
supports the shutter between the arms towards its edge on
the other side of the centre of gravity of the shutter when
the shutter is in its closed position.

7. A ventilator as claimed in any preceding claim
2 to 5 in which the single, non-return shutter is
pivotally mounted about a pair of parallel pivot axes
(N1, N2) so as to swing between open and closed positions
and the centre of gravity (CG) of the shutter is positioned
such that it always lies to that side of the plane of said
pivot axes adjacent the ventilator base.

8. A ventilator as claimed in any preceding claim
in which a single, annular wind deflector is provided.

9., A ventilator as claimed in claim 6 in which the

wind deflector is curved in a cross-sectional shape. -
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