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Fans Field of the Invention 5 This inventi- 6166*
to controls for ventilation and exhaust ducts and fans

and preferably, through not exclusively, rel “@ﬂ

such an apparatus for use in offices, conmer , ",mm,,’""”,”,“m

ki tchens. factories, warehouses, retail centres, *Goooo2+

production facilities, car parks, cooling tower fans,
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apparatus for funes and/or snoke are normally used in

commercial kitchens, factories, production

f acFleld ofdhe Inventigrar ks, cooling tower fans or the like,

to exhaust funes and/or snoke and/or gasses caused by

t he_cooki ng or production 15 process, or vehic
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Filters may be used to remove the principa

cont nantg g&ﬁg] fumes and/ or snoke. 20 The fan

Br f WBP% ] MYS§™®8ntrol l ed by a control panel. If

a: hood |s used, |t may be on the front of the hood.
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25 - required, or may be operated at a speed less than that required. Such a situation

can lead to ineffective or inefficient fume and/or smoke extraction, and/or excess
use of the fan and therefore increased power consumpiion. increased power
consumption leads to increased energy costs. For exampie, in many commercial
kitchens exhaust fans are operaied at full speed from the beginning of food
30  preparation until the last dish is cleaned. Also, in car parks they operate
continually at full speed even when there is no vehicle movement in operation.

Such a level of use is very wasieful of energy and increases operational costs.

There have been proposed exnaust sysiems that monitor the ambient temperature
35 in the kitchen. Such systems do not operate in the presence of noxious gasses or
fumes. or when the carbon dioxide and/or carbon monoxide ievel increases and

the oxygen level decreases in the ambient air. Also, there is a-tendency for the



35 in the kitchen. Such systens do not operate in the
. presence of noxious gasses or funes, or when the

car bon di oxi de and/or carbon nonoxi de | evel increases
and the oxygen level decreases in the anbient air.

Al so, there is a tendency for,the ducting to act as a
conduit for fire if the prem Ses are on fire, or for
contanminants in the ducting to catch fire. Ducting
for exhaust systens does not normally deal with such
problens and can enhance the fire by the fan(s) being
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or exhaust system for an environnmental space,
1ésséﬁBP‘§)"Q:'BPq§?‘{’%ﬁf f@veeR) a notor having an out put
shaft; (b) a fan nounted on the output shaft; and (c)

a br%ﬁggﬁpe?&af‘%# «R on the notor 25 wherein (d) the

br ake i or stopping operation of the notor
upon a detection of a prescribed situation in one or
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ducting for novenent
(b) a fan mounted on the output shaft; and
(c) a brake for operation on the motor
25 wherein
(d) the brake is operable for stopping operation of the motor upon a'
detection of a prescribed situation in one or mare of: the environmental space, and

the ducting.

30 in accordance with a second preferred aspect there is provided a valve assembly
for placement in ducting of a ventilation or exhaust system, the valve assembly
comprisihg:

(a) a valve member for placement in the ducting for movement
between a first position where the ducting is substantially open; and a second

35 position where the valve member substantially closes the exhaust ducting;

(b) the valve member being adapted to move from the first position to

the second position in response to at least detection of a prescribed situation. The



between a first position where the ducting is
substantially open; and a second 35 position where

t he val ve nenber substantially closes the exhaust

ducting; (b) the valve nenber being adapted to nove
fromthe first position to thejsecond position in
response to at | east detection of a prescribed

situation. The 3 valve nenber may nounted an a

spindl e for novenent therewith between the first and
second positions; the spindle n
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descr kibeshaahenessr i éknkdgt dattrdlgeast one detector for
detecting a prescribed situation and for controlling
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asse Valrve assenb y in response to
t he de#@té?ctusvﬁgemmnwg«e assenbly may be | ocated at,
adj acent O(a neakudiAgout | et end of the ducting or at a

boundary of _.zones .of _t he i_ron | space. The

exhaust apf)bz;r at ﬁ's fanass‘efmwt er gcggmrv?se g hood, the
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arr anged
: The valve assembly may be located at, adjacent or near an outlet end of the ducting

or at a boundary of zones of the environmental space. The exhaust apparatus may
further comprise a hood, the hood having a control panel. The control panel may
comprise a reset control for resetting the at least one detec{or, releasing the brake of
the fan assembly, and moving the vaive member to the first position. The exhaust
apparatus may further comprise at least one sensor for controlling the operation of -
the fan assembly. The at least one sensor may be at least one of: a time sensor, a
gas sensar, and at least one heat sensor. The at least one sensor may be arranged
in groups. There may be a piurality of sensors, a plurality of groups, and a piurality -
of sensors in each group. The number of sensors, or number of groups af sensors,
activated may determine the speed of operation of the fan. For a time sensor, the

time stage may determine the speed of operation of the fan.

In accordance with a fourth preferred aspect there is provided a ventitation or

exhaust system comprising:



in groups. There may be a plurality of sensors, a
plurality of groups, and a plurality of sensors in
each group. The nunber of,sensors, or nunber of groups
of sensors, activated nmay determ ne the speed of
operation of the fan. For a tinme sensor, the tine
stage may determ ne the speed 4f operation of the fan.
In accordance with a fourth preferred aspect there is
provided a ventilation or exhaust system conpri Ssing:
4 (a) a fan assenbly as descri bed above; and (b) a
plurality of sensors for automatically controlling the
oper ati on@pf ale dsaembig sedéscyibdgyaboemndl [ i ng t he
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(d) a master off control for overriding the tine

sknsor; and (e) time controls for setting the first

and §I&:mt¢npnasfetthericn@9rise' 10 Brief Description of the
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fully underst ood and read 1 al
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non-1i mt &)i ve tieeaoptras fmnbgttlnqdh%ﬁretraf@@emmsﬁ’@m% of
e present invention, the description being with
reference to the acconmpanying illustrative draw ngs.

I'n t RQiefibethiplsn oftherawings1l i s a front perspective
view of a preferred enbodiment; Figure 2 is a vertical

cross-sectional view of the enbodi ment of Fi gure 1, _
Fi gunre ollei thattheeprbsang @urentionvinay beofully @RersetPeeoARd feRdiyfryh into
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i Nt hefe@p&ito tikbaqeompanydTy;ilukirgive éra@irigs. an enl ar ged vi ew
of the duct valve of Figure 2 in the closed position; -
Figure 7 is a vertical cross-sectional view of an

al t erlnéeidj@awingset value in the open position; Figure 8
I a MoRI B s perepiciige tiew bf gpreferréd embadieert] osed

posi tbJ-'lguré 2 is a vertical cross-sectional view of the embodiment of Figure 1;
Figure 3 is an enlarged view of one embodiment the fan assembly of Figure 2;
Figure 4 is biock diagram of an alternative embodiment for the fan assembly,
Figure 5 is an enlarged view of the duct valve of Figure 2 when in the open
25 position,;
Figure 6 is an enlarged view of the duct valve of Figure 2 in the closed position;
Figure 7 is a vertical cross-sectional view of an alternative duct value in the open
position;
Figure 8 is a view corresponding to Figure 7 in the closed position;
30 Figure 9 is an enlarged view of the part of the stove and hood of Figure 2
illustrating the sensor arrangement;
FigL;re 10 is a block diagram of a first sensor array;
Figure 11 is a flow chart for the operation of the embodiment of Figure 10;
Figure 12 is a flow chart for the operation of the embodiment of Figure 10 with
35 timing sensors, and '
Figure 13 is an illustration of a zone system for fire and other control.



30 Figure 9 is an enlarged view of the part of the
stove and hood of Figure 2 illustrating the sensor
arrangenent; Figure 10 is a block diagramof a first
sensor array; Figure 11 is a flow chart for the
operation of the enbodi nent of Figure 10; Figure 12 is
a flow chart for the operationsof the enbodinent of
Figure 10 with 35 timng sensors, and Figure 13 is an
illustration of a zone systemfor fire and other
control. 1," 5 Detailed Description of the Preferred
Enbodi nents To refer to Figures 1 and 2, there is
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of any suitable formor nature. Preferably, the fan
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out | e4 iemditid8 speed. have a weat her cap 30, if required

or desired. Valve 26 may be at any location in ducting

14. There may be nore than one valve 26 in ducting
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duct i p@edifed. Nedive' 28 AbaBE Yt BRY R [WhétAg 14. There may be more

than one valve 26 in ducting 14. If ducting 14 is zones, there may be a valve 26 for
each zone.
25
One form of the fan assembly 24 is shown in more detail in Figure 3. The fan
assembly 24 may have a shroud 32. The shroud 32 may be spaced from ducting.
14, or may be a relatively sealing fit in ducting 14. Non-rotatably mounted within
shroud 32 is a drive motor 34 with an output shaft 36. Mounted on output shaft 36
30 is a fan 38. Motor 34 and fan may be within the shroud 32. Motor 34 is powered
by an electric supply cable 40 for rotating shaft 36 and thus fan 38.

Mounted for acting on shaft 36 is a brake 42. Brake 42 is secured to the motor 34
and/or shroud 32 so that it does not rotate relative thereto. Shaft 42 rotates
35 relative to brake 42.



shroud 32 is a drive notor 34 with an output shaft 36.
Mounted on output shaft 36 30 is a fan 38. Mdtor 34

and fan may be within the shroud 32. Mtor 34 is

powered by an electric supply cable 40 for rotating
shaft 36 and thus fan 38. Mounted for acting on shaft

36 is a brake 42. Brake 42 is secured to the notor 34
and/or shroud 32 so that it does not rotate relative
thereto. Shaft 42 rotates 35 relative to brake 42. 6
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detectors 44, 46 by cable loom 48 is a duct valve 26
| ocat &ido ioperaﬂh/elychonméotqgi th4moke dumeatniealé:tentors Bé 46 by cable loom

any\/\lngg fe d dlict vaive 26 located in the ducting 14. The vaive 26 may be anywhere in’
the ducting 14. As shown, it is at, adjacent or near the outer end 28 of ducting 14.
30 There may be more than one vaive 26 in ducting 14. If ducting 14 is in zones, there

may be a valve 26 for each zone, preferably at the boundary of each zone.

The vaive 26 is shown in the open paosition in Figures 2 and 5, and in the closed
position in Figure 6. Upon either or both of the smoke detectors 44, 46 operating
35 as described above,' a step motor 50 operates to rotate a spindle 52 by 90° so that’
a valve member 54 is also rotated by 90° from the open pdsition (Figures 2 and 5)

to the closed position (Figure 6). Vaive member 54 is mounted on spindie 52 to



- the ducting 14. As shown, it is at, adjacent or near

the outer end 28 of ducting 14. 30 There nay be nore
-than one valve 26 in ducting 14. If ducting 14 is in
zones, there nmay be a valve 26 for each zone,

preferably at the boundary of egch zone. The valve 26

is shown in the open position in Figures 2 and 5, and

in the closed position in Figure 6. Upon either or

both of the snoke detectors 44, 46 operating 35 as
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duct s fire4, Thzms mﬁyé)emf@swrfq!rmeldcimr!gumqoeng 1g&y, carbon dioxide and a
carbon monoxide. Valves 14, 214 operate as described above if any one of the

sensors or detectors 44 is activated. This isolaies zone 82 as earily as possibie so

_ that any fire in zone 82 is starved of oxygen and will thus soread at a slower rate.

30 Simitarly, valves 86, 286 may aiso be linked to and operated by the building fire
alarm to prevent the spread of smoke or fumes even if the prescribed situation is

not in zone 82.

The control panel 22 may include a “reset” button or switch 56 if required or desired
35 to enabie the vaive 26 to return to the open position (Figures 2 and 4), for brake 42

to be released and motor 34 switched on, and for resetting the detectors 44, 46.



25 be the presence of one or nore of: snoke, funes,
gas, heat, noxious funmes, and fire. The gas nmay be of
any formincluding a cooking gas, -carbon dioxide and a
carbon nonoxi de. Val ves 14, 214 operate as descri bed
above if any one of the sensers. or detectors 44 is
activated. This isolates zone 82 as early as possible
so that any fire in zone 82 is starved of oxygen and
Wl thus spread at a slower rate. 30 Sinmlarly,

val ves 86, 286 may also be linked to and operated by
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operatively connected to fan assenbly 24 by wiring

k0o @eﬂ&r agd GRYr grﬁJre QQ‘E%I s % tf%@tt or ‘f&ﬂ;fe%l}u% gﬂt e¥]e(:f‘é\:b?yslﬁc’et‘?elxE1 Yind

control function %
f or 'TAEYPhIPT FERER NGO ST that “p§§s°é‘ﬁi9r 910234°f thegops b bemg
panebper2d tapendrite hsetﬁsoedakudgttae:*s@fssr Mwnll‘b@era@ao @RitcAsh fan

62. a%én%%ﬁ@pr Bé&\ fh% nBa€ce %m&% ﬁ?o‘?‘ %g%sglf §ﬁ>er§e {o salvat 'f 0# 6he fan

tenperature ut prerera
or A4 hEKE Mey cg@ﬁetrﬁ%ﬁatqsipafwrwéle@pf eRsFationf At the largest

jtmgb&:oﬂﬁmhﬂbmqf eléﬁ&ﬁt@bfifbnfags&ﬁl\ﬁiﬁ% &t Etsm,p famﬁo@ﬁ% Qgtem is
e 0 n asse

2 DEBREL Ve @ QREMY St HbveNer P e Rargabiar car
svv| tF@F\(S (!\fhferet & gombinationsas dadf| fyonP 4nginési andrexpalssus eexhaust fumes

r epamd SEREd.  AMG! GSaief t |
consun)gﬁ%n of el ectri o tniﬁ%yf%gﬁgassgé PQ&E ”ﬁ‘:;/g’%?‘"'z?eg to

st arPYE BeakPReFRRR PEFRYS systemis effective it may

ot be electrically efficient. However, this maybe

app'ée%é‘nk&of%s g&ﬁe exﬁvgustg%n\@aﬁgg%ﬁ%u?? {ég ntRcE%@Jd geatthat it

from engi nes an s or aus
det tefes . heal isam hebs 18-t Ehimmey jashge the rtumiirer Hzsenprepsdiner but

may ey sufférd the &6ind probiemver peak operational peri ods.

30  Sensor 62 is a time sensor. With commercial kitchens, and many industrial
processors, the period of peak operation is known. For example, a restaurant that
is open for lunch from midday to 3pm will have the kitchen preparing foods by
cooking from about 11.00am, and will be -cooking until about 2.00pm. Therefore,
the fan assembly 24 needs to operate from 11.00am to 2.00pm only. Therefore,

35 time sensor 60 will automatically switch on the fan assembiy 24 at 11.00am, and

~ automatically switch if off at 2.00pm. The control panel 22 may contain time

adjusting knobs 64 for adjusting the on and off times. Within the time period 11.00



25 Senor 60 is sonmewhat simlar to sensor(s) 58 but is
| ocated in the hood 12 so that it detects heat from
hobs 18. This may reduce the nunber of sensors
required, but may suffer the sanme problem 30 Sensor
62 is a time sensor. Wth comgrercial kitchens, and
many industrial processors, the period of peak
operation is known. For exanple, a restaurant that is
open for lunch frommdday to 3pmw ||l have the
kitchen preparing foods by cooking from about

Ther etk %@H’q tﬁ% #er?{ﬁ\g sﬁ@é?:kbfqge féﬂtalséen%wtm% vahp ms shown in

an assenb y needs to oper ate from
11. G 2t sheRegiMB% PS/OPQW@Pétfeof?'é 28 E‘SV ps A fggrﬁ’é‘?ﬁet ®ged in
Wl | the Pdnlge 178%1t6 abd ypréfﬂnabtyham at heedoad stagssie tHal tiynidylatat second
and .auto oL 4 Yoo f
Th epresoemtsP din éhreer n%a} é /C % C@(/)On/s \;Hréfgablkgoﬁ %d?tétaﬁrﬁlgpgg% ast a
64 mm¢smﬂpwsngﬂySP#@ on and off tines. Wthin the tine

period 11.00 9 antto 2.00 pm the operating speed of
he fanﬁassenb

at £ et égﬁﬁﬂi’rﬂrﬂé Y gaéblr%tltii%inm{ ﬁ%nangn anscnbed %Hua%ion i the
fi r steripr gsevirgpeeth spacet(fechy amzpee 28N The Wg%lbed situation may
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speestbbembapxidel | speed. A further sensor 74 may be
provi ded for sensing a prescribed situation in the
interior or environnental space (such as zone 823 The
pr e3be core! Baneli2d ey algaavena magier pr awitch €8 fgfmaswallyopwitching
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The teyoperatale. panel 22 may al so have a master on sw tch

66 for manually switching on the fan assenbly 24
|rrespect|ve of the ti r_tfenperature, and master ..
of f TWPERTEUATE BFINBESTEBT T flaTA JoLUT DRI BT R e i
ass afebésy s@ 4hat e fgpeasteigly @4 witieontyi operate where ath dreasensers are
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series 'so that the fan
asséWbﬁVBQW'%@¢Weonly operate when all the sensors are
20 actlve or in parallel so that the fan assenbly

mhen one s
act IE) re I}ﬁgaﬁ? It@ % nso&?% pl 9 Sensegér Sﬁqggt%O%S dt §upp0rt
18, @aciherh@thp $raall|e$ig'loa 66dtas g ensor 5§4he pall lrltqﬁ@edtate hob 68

.’?5"?' ha%st%vo Q?&o%ﬁ gteatgo RPGer SIRIB$AEIRE holf MEhSMb lsensors 58; and the
I n r |
elat%gst h%be?'Z I'?as four sensors 58. However, each hob 66, 68, 70 and 72 may

have the same number of sensors 58, if required.

As is shown in Figure 11, the fan 28 is preset to start at a predetermined speed
30  when first operational. That may be in the range of 25% to 75%, preferably 50%.
When a sensor 58 is activated it determines if one or more sensors 58 have been
activated. The sensors 58 may be arranged in groups, if desired. If one sensor 58,
or one group of sensors 58, is activated; the fan speed is increased to a second
predetermined speed that may be in the range 60% to 80%, preferably 70%. If a
35 second sensor 58, or a second group of sensors 58, is activated the fan speed is
increased to a third predetermined speed in the range 75% to 95%, preferably

85%. If all sensors 58, or all groups of sensors 58, are activated, the fan 28 is



25 has two sensors; the two larger, internediate hob
70 has two sensors 58; and the |argest hob 72 has four
sensors 58. However, each hob 66, 68, 70 and 72 may
have t he sanme nunber of sensors 58, if required. As is
shown in Figure 11, the fan 28 is preset to start at a
predeterm ned speed 30 when fiorst operational. That '
may be in the range of 25%to 75% preferably 50%
When a sensor 58 is activated it determnes if one or
nore sensors 58 have been activated. The sensors 58
may be arranged in groups, if desired. If one sensor
58,  inefeasdtto Quicppedf Treahieerspedfopetionmty vatvedspell dodrapeed,
spee cr m ned speed
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centres, offices, or the like. 10 Whilst there has
been described in the foregoing description preferred
enbodi ments of the present invention, it will be
understood by those skilled in the technol ogy
concerned that many variations or nodifications in
"details of design or construction may be nade

wi t hout departing fromthe present invention. LLOYD
WSE 11 CLAIMS 1. A fan assenbly for placenent in
ducting of a ventilation or exhaust system for an
envi ronnent space, the fan assenbly conprising: 5 (a)
a notor having an output shaft; (b) a fan nounted on
the out put shaft; and (c) a brake nmounted for
operation on the notor; wherein
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(d) the brake is operable for stopping rotation of the
nmotor upon a 10 detection of a prescribed situation
in one or nore of: the environnmental space, and the
ducting. 2. A fan assenbly as clained in claiml, {|LoYyDWISE
wherein the notor and fanlﬁre within a shroud. 15 3.
A fan assenbly as clained in claim1l or claim 2,
wherein the brake conprises an electric brake
amenent of a variable speed drive. 4. A fan assenbly
as clainmed in any one of clains 1 to 3, wherein the
20 prescribed situation may be the presence of one or
m)r e fofan sty fof plaesyengmsjuctingedia, ventiation os exhans systemd
r'arn enwm ek&%a&aﬁweégwéslégrﬁﬁl gém;lrﬁrﬂ 1 one Of a COOkI ng
I OXI or caf bon nohoxi de. 5. A val ve
assenfb] y famolal kayda@noutput siafst i ng of a ventilation or

exhaugy sy&iaﬁmouzédsme\sadput%nafs%ﬁ(ﬂrbly conprising: (a)
a val ve nenber nzgfgjffacement in the ducting for

noveréht u%?a@%mou TPErafL It P OMORher e the ducting

wmy§mbstant|ally open, and a second position mhere

the d ctl IS . subst an 0S I
manbe(H) bei ﬁ% bRk it é)ae?éle?rf%rvéto?pm m% 'O'(?)) }get %Bt\ég
detecti@Ooftehespbesnsitugiivsiin panortroorg of: Itwwwn@ésme.l am
ﬂédﬁ&‘ presence of one or nore of: snoke, funes, gas,
eat. fioxi ous fumes, and fire; and the gas includes at
| east one of a cooking gas, carbon dioxide or carbon

FTONOXA € asbhibly BLciximed & Gkfirh @Mphateih &eNBotbrodndl farc &k iwdAin
at, adjacent or near an outlet end of the ducting. 35

By 31 ve assenbly as claimed in claim5, wherein the
val ve nenber is sized and shaped to substantially

coor g 10 8 IAl 80k ol fecand1shangnol LRSHURL ihlie

KTeTt I'on or exhaust syst
@oTppsdsHnIeiectric pegke d‘mmqnﬁ@},o“eb?”at)'ﬁépffeérﬂ”a%senbl y of any
one of clains 1 to 4; (c) the valve assenbly of any
one of claims 5 to 7/c|a|n15 or cIa|n16 5 d)
herem the

f.eastA A 23RAMON 8% ClaBIedqBt AWt g CaCBMEsE 1T Be
SredoriBdd §datidnh@ay be the presence of one or more of: smoke, fumes, gas,

heat, noxious fumes, and fire; and the gas includes at least one of: a cooking gas,

carbon dioxide or carbon monoxide.

5. A valve assembly for placement in ducting of a ventilation or exhaust system
the valve assembly comprising:

(a) a valve member for placement in the ducting for movement between
a first position where the ducting is substantially open, and a second position where
the ducting is substantially closed,;

(b) the valve member being adapted to move from the first position to
the second position to at least one detection of the presence of one or more of:
smoke, fumes, gas, heat, noxious fumes, and fire; and the gas includes at least one
of a cooking gas, carbon dioxide or carbon monoxide;

(c) the valve assembly being for location at, adjacent or near an outlet

end of the ducting.

6. A valve assembly as claimed in claim 5, wherein the valve member is sized

and shaped to substantially accord to an interior size and shape of the ducting.



10

15

20

25

30

35

detector being for controlling the operation of the
brake of the fan assenbly, and the valve assenbly, in

response to the detecting. 8. A systemas clained in LLOYDWISE

claim8 further conprising a control panel 10
conprising a reset control,for resetting the at | east
one detector, releasing t brake of the fan
assenbly, and noving the valve nmenber to the first
D0Si tA Qdhtilafon o eRAEHEIENTIES cBhpisiigd in claim 8 or claim
9, further conpr|3|ng at | east one sensor for
contrﬁlllﬁﬁ"ﬁ% operation of the fan assenbly. 15 10.
A sysbem ase tahabsaptlyi of acy) aierof #8msviiesdei n t he at | east
one S nsor t I p
consi &1 g FagesFber SREneH BRSEe 74°?4“"‘5‘5Fs%£"?éj
heat (dse ns!lj rleagit onlee defecterntor tdetpgtinga e upresasibers gituatign,
&e?tﬂﬁn“ bQ%fOQ%téﬁﬁ?tﬂé opé?gtlo'n%aﬁk bRIRE of HEORP asS@RBRO and 1?-1@
: systemas clained in any one of clains 8 to 11,
Wélaéﬁeﬂ“biyh@r’f@pﬁf‘@ tathedeleFtilgi t y of sensors arranged in
groups 12. A systen1as clalned |n cIa|n112 wher ei n
st gne gr@ ﬁ 8 | QURS nsors el
Q:onprl ¥ AR THAR dﬁhe”érg at" eis°°mR”§'§%t efffys Pane
ccbir@nﬁmﬂa rerP.eta:roytr@jlfr& rexiettioy tierak le8sttooe d&ectovheteabing therprakber
sens senbl y
3 e A P3P G e e R BER aRes BRBRCETY Y oy
one of clains 8 to 14, mhereln a stage in a tine

$ensof SRl LI AR n@afna@ oRSBIR® | 1¥rtHRP 88RdrisPR 8k |eaDeMd.-
15. A ventilation or exhaust a paratus conprising: (a)

NP frr S3UERY (e peeration AEY Nesseitbne of claims 1 to 4;
and 35 (b) a plurality of sensors for automatically

82: I lfsylrs-ltqﬁugas ﬂglmgg ] t|r|no1 her%n E‘n a%t%‘%g grhslogiggbag%?ty
ore seacted)frdartf@egrwmmnslﬁleg nfu ptjeast oriednmaeowrmt legsitane sedf
S50 0% Feab 13 t%fﬁerﬁ%'sgr?stoﬁ dy IeééfQYepgéé’ sehsor, ]agleggi -one fumes

Appar at us as ainmed 1n ¢laim 16, wherein the
$Anedral ity of sensors is at Ieast two sel ected from
the group consisting of: at |east one tinme sensor, at

I t heat ;
KEnach Vst inong g TeiEms &G 1 hese haRere

BlureRp ofsensoey arranged in groups.

12. A system as claimed in claim 12, wherein at least one group of the groups of

sensors comprises more than one sensor.

13. A system as claimed in any one of claims 8 to 13, wherein a number of

sensors activated determines the fan assembly operational speed.

14, A system as claimed in any one of claims 8 to 14, wherein a stage in a time

sensor determines the fan assembly operational speed.

15. A ventilation or exhaust apparatus comprising:
(a) a fan assembly as claimed in any one of claims 1 to 4; and
(b) a plurality of sensors for automatically controlling the operation of

the fan assembly by controlling the operational speed of the fan assembly in

accordance with the number, location or nature of sensors that are activated.
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17. Apparatus as clainmed in claim16 or claim 17

furthe{ conprising at least one of: (a) a master on

control for overriding the tinme sensor; b) a master

off control for overriding the tine sensos;)lo (c) LLOYD WISE
time controls for setting plurality of preset tines

for the operation of thel?ine sensor. 18. Apparatus

as clainmed in any one of clains 16 to 18 further

BONPrApphiaflis@s clhedan aaireherbin rthe%l@ﬁl%%bnédf’s g léﬁltebd’ﬂg
of a ventilation or exhaust system the va

twe g@%qzc&,fr%% Broup ﬁanms( ag of: atleastgne dime.sapsor, af @Fst one heat

Jeh&uf edTwizkt drid thmperatu@t dengprf MneasDorengas tselet, e rat leastfdne st
%5|t|on where the ducting is substantially open, and
SO position where the ducting is substantially

cl osed; (b) the val ve nenber being adapted to nove

7 omA Srafus =S lalRi b EIQiMh 16%r cfh 1 PRFE COMBridHSt Idadtbnk O
at st one detection of a prescribed situation; (c)

@he valve assenbly being for |ocation at, adjacent or

near @n oud l|n6§ter ARGntedl fok B ridiifgithdtgne s'I&sorAppar atus as
clalned in cl e nenber is sized

and &5 srpd ert °§Wﬁ’i@éH‘fel"édl"]ggheat&%?e&s‘?ro an interior
si ze (and stineepepnobls fdisetiog b iphucplity 2 predgtgmarestiorsthe speration

QM%Hﬂ% cIa|n119 or claim 20, wherein the
prescri 56T situation may be the presence of one or

nore of: snoke, funes, gas, heat, noxious funes, and

fd re; A;ﬁbepétdsfb% Qﬁﬁea m:érgd&r@ @tcld.ne@% t@m@mheracoma&h@a

gas, car bon di oxi d car bon nonoxi d
VRlyg PPl fa@'%qeaﬁwéradwqqngaw VSRatigh OLEXRRYRE Sw“% dhepplve

M@aﬁ@yamqﬁsh@ast one of the plurality of sensors is
for prOV|d| st on ﬁggmftlon of th

presc @l bed V%etr&%“]t?eé for p%%emen in t ing for InSVementbetween

a first position where the ducting is substantially open, and a second position where

the ducting is substantially closed,
(b) the valve member being adapted to move from the first position to

the second position to at least one detection of a prescribed situation,
{c) the valve assembly being for location at, adjacent or near an outlet

end of the ducting.

18. Apparatus as claimed in claim 19, wherein the valve member is sized and

shaped to substantially accord to an interior size and shape of the ducting.

20. Apparatus as claimed in claim 19 or claim 20, wherein the prescribed
situation may be the presence of one or more of: smoke, fumes, gas, heat, noxious
fumes, and fire; and the gas includes at least one of a cooking gas, carbon dioxide

or carbon monoxide.

21. Apparatus as claimed in any one of claims 19 to 21, wherein at least one of

the plurality of sensors is for providing the at least one detection of the prescribed

situation.



