-1- SAFETY ARPARATUS This invention relates to safety- appar at us whi ch

i ncludes® a conponent having at least a first stggTvggd an 5 epergency '
state. Exanples are fire safety apparatus such {$1&PIPY) for venting
snoke from a burning building and snoke curtains for restricting the spread
of snmoke in a burning building. A ventilator is generally novable between a
closed 10 position (first state), through various partially open
positions (internmediate states) and a ful kLy-open position (energency state)
which [ast position.is the one adopted to provide nmaxi mum venting of snoke.
Such ventil at or sSSARBTY| ABPABARYSd to provi de normal day-to-day ventilation,
the 15 degree of opening or nunber of the ventilator(s) being determ ned by’
t he anpbunt of ventilation required at any given tine. A snpoke curtain has
two operative states, a raised state (first state) in which the curtainis

retai ned within 20 aTbeﬁllnngaVpr ofelatesm té orsafehipl epparatasdr ybich
or
includes a component having at least a first state and an

S emergency state. Examples are fire safety apparatus such
as ventilators.for'venting smoke from a burning building
and smoke curtains for restricting the spread of smcke in
a burning building. |

A ventilator is generally movable between a closed

10 position (first state), throﬂgh. varicus partially open

positions (intermediate states) and a fully open position

(emergency state) which last position is the one adopted to

provide maximum venting of smoke. Such ventilators can

also be used to pro?ide normal day-to-day ventilation, the

15 degree of opening or number of the ventilator(s) being

determined by the amount of wventilation required at any
given time.

A smoke curtain has two operative states, a raised

state (first state) in which the curtain is retained within

20 a ceiling cavity of a room, for example, and a dropped or

lowered state (emergency state) in ﬁhich the curtain has

been lowered to the floor to divide a room.into different

zones to contain smoke to one side of the curtain. Such

smoke curtains can be raised and lowered in the absence of

25 an emergency, for example to carry out routine testing of



| onered state (energency state) in which the,urtain has been | owered to -
the floor"to divide a roominto different zones to contain snoke to one

side of the curtain. . Such snoke curtains can be raised and lowered in the
absence of 25 an energency; for exanple to carry out routine testing of

-2- the equi pnent. A .common feature of the ventilator and snoke curtain
descri bed above is that they are generally arranged to be novable to their
respective energency state. when there i.3.5 no energency in force, for
exanple, for day-to-day ventilation or testing.- The conponents -are
general |y novaghe egudpmientheir various states by operating neans under the
control of a control neans. In safety critical applications in which the

conponent 10 nust be coamewdl efdatit® SHEEReNeEnti bhtotuandg savkereugeady,
it is desirable that the apparatus fails safely by noving
described above is that they are generally arranged to be
movable to’ their respective emergency stafe.when-there is
5 no emergency in force, for example, for day~-to-day
ventilation or testing. The | components are generally
movable between their various states by operating means
under the coﬁtrol of a control means.

In safety critical applications in which the component

10 must be movable to the emergency state during an emergency,
it is desirable that the apparatus fails safely by moving
to the emergency state if the apparatus breaks down so it
will be in the appropriate state should an emergency arise
before it is repaired. 1In the context of ventilators, for

15 example, it is very common to maintain the vent in its
closed position by means of pneumatic pressure acting
against a local, spring-driven actuator or spring so that
on failure of the pneumatic supply, the spring driven
actuator or spring moves the vent to the open (emergency)

20 state.

Day-to-day ventilation can be provided by altering the
pneumatic pressure to open and close the ventilator as
required. If an emergency is detected, the pneumatic
pressure is released by the controller so the ventilator

25 - moves to its open position if it was not already open.



to the energency state if the apparatus breaks down so it wll be in the
appropriate state should an energency arise before it is repaired. In the
context of ventilators, for 15 exanple, it is very conmon to naintain the-
vent in its closed position by neans of pneunatic pressure acting against a

| ocal , spring-driven actuator or spring so that on failure of the pneumafic
supply, the spring driven actuator or spring noves-the vent to the open
(enmergency) 20 state. Day-to-day ventilgLion can be provided by altering

t he pneumatic pressure to open and close the ventilator as required. = |If

an energency is detg¢b@frichieopBeHiRhiyCmBARSSHAGe! 8156/ S86RekY16P8d in
controller so the ventilator 25 noves™to Its-open position if 1t was not -

al ready open. whicB- tHeeCépiTag FRRCR i48 HRANTthAMRA! B9 beedsewdl aedai n
whi ch the spring force of an actuator is resisted by a
solenoid clutch and an electric motor. If the electrical
supply to the motor.fails} the ventilator is again opened
5 by the spring driven actuator or #pring.

Similarly, smoke curtains can be controlled such that
they can be raised and maintained in the raised position by
the action of an electric motor but should the source of
electrical power needed to drive the motor fail, the smoke

10 curtain drops under the force of gravity acting on weights
attached to the bottom of the curtain, for example, to the
lowered, emergency position.

A disadvantage of pneumatically controlled systems is
the considerable cost associated with the pipework and

15 compressors. Further disadvantages are that there is
little flexibility in their control and there is no
assurance that the operating means will act to move the
component to the emergency state once the force keeping it
in the first state is removed. For example, the spring in

20 the above described ventilator may break or the frictional
forces associated with poorly maintained bearings of the
smoke curtain may prevent it droppiﬁg under gravity.

Electrically operated actuators in such apparatus
would require a well protected source of electricity and,

25 in the case of electric motor operated components, would



solenoid clutch and an electric motor. If the electrical supply to the
motor fails, the ventilator is again opened 5 by the spring driven actuator
or spring. Simlarly, snoke curtains can be controlled such that -they can
be raised and maintained in the raised position by the actl =
el ectric notor but should the source of electrical power i
the notor fail, the snoke 10 curtain drops under the-f
acting on weights attached to the bottomgaf the curtain, for exa T

the | owered, energency position. A-disadvantage of pneumatically controlled

systenms is the geRg dekdbk® BESsuppSLEl Al Lch VA I J @ NRATK ddrknt so
conpr essors. Furt her disadvantages are that there is little flexibility

in their contreheadbrigttient T DI REEEd | Batwbbs 8patabi goigkags Wihle
act to nove the conmponent to the energency state once the force keeping it
in the first statdde yrieugd thebudldike wddld Hhdrefdre 2equilre abdigh
descri bed ventilator may break or the frictional forces associated with
poor |y nmui nt ai ke dfy icwyryiing lapahikikitopy t ai n may prevent it dropping
under gravity. _

5 The present invention seeks to provide an improved

safety apparatus and accordingly provides a safety
apparatus including a component having at least a first
state and an emergency state and movable between the states
by one or more actuators under the control of a controller
10 in which the actuators are powered solely by an energy
storage means arranged to be recharged at a rate which is
smaller than the rate of discharge when powering the
actuators and including energy level monitoring means
arranged to monitor the energy stored in the energy storage
15 means to determine if the energy stored in the energy
storage means has fallen below a predetermined threshold at
which there is sufficient energy in the energy storage
means to provide at least a predetermined number of
movements of the component between the first state and the

20 emergency state.
The apparatus, preferably, includes an indication
means coupled to the monitoring means arranged to provide
a visual indication if the energy stored in the energy
storage means has f#llen below the predetermined threshold.:

25 This could be a slowly flashing light or the switching off



El ectrically operated actuatbrs'in such apparatus woul d require a wel |
pret ecfed source of electricity and, 25- in the case of electric notor
operated conponents, would @ Date -4- often need to be 'supplied with a
high electical current sa the conmponent coul d be noved between states
qui ckly. The wiring through the building woul d therefore require a high
current carrying capability. The present invention.seeks to provide an
i mproved safety appar at us and accosh ngly.  provides a safety
apparat us ‘i ncl uding a conponent having at least a first state and an
emer gency st at efanth novhéreibet nenhinbeuslgt ex liytermidtemydy ddttu dtiaghe:,
under the control of a controller in which the actuators are ﬁomered sol ely
by an energy fatt emxamplerain sameaniecumsbanbes aeuﬂmxx&ﬁa tindigatdon
which is smaller than the rate of discharge when
may be convenlent, for example an audible alarm, instead of
or as well as the visual indication.

5 The present invention provides the ability to drive, .
with safety, relatively high powered, remote actuators used
to move the component between states with a low power
supply to the energy storage means of the apparatus because
the monitoring means determines when non-emergency use

10 should cease in order to ensure there is enough energy in
the energy storage de#ice to move the component to the
emergency state should an emergency arise._ The first
threshold is set at a level at which there is sufficient
energy in the energy storage means to provide at least a

15 prédéterﬁined number of movements, for example four,
between the first state and the emergency state.

The controller may be further arranged to move the
component to the emérgency state if the energy level falls
below a second threshold, for example a threshold which

20 corresponds to two movements between the first state and
emergency state. The provision of a warning at the first
threshold 1level before an automatic movement to an
emergency state when the available energy in the energy

storage means falls below the second threshold can allow

25 time for remedial action to be taken before the component



- powering the actuators and characterised by including energy  Ievel -
nmoni tofing - neans arranged to nonitor -the energy stored in the
energy storage. neans to determine if the energy stored in the energy
storage neans has fallen below a predeterm ned threshold at which there is
sufficient energy in the energy storage neans to provide at ‘least a
predeterm ned nunber of novenents of the conponent between the first
state and thé energency state and by the-gentroller having a first control
nmode in which the controller is able to respond to energency commands,

only, to nove tdadomuspbhensafecbuthpefhaps Shabeveénieht emergency state.and
a-second control node in which the controller is able to respond to non-
emergency conmands Prefenabiy the cenupobbker haetactirsteontrel medecimnd
t he energency state, the controller being arranged to switch to the first
control node wieriche her gendirelder nisheakler ic stespgadnetins SMETFENFEN
below the first threshold Ievel. The apparatus, preferably, includes an
i ndi cati on neargommaRdsd Rlyhe tnrevei femompenentgbatveepr Shejefirst

5 state and the emergency state and a second control mode in
which the controller is asie to respond to non-emergency
commands to move the component between the first state and
ﬁhe emergency state, the contfoller being arranged to
switch to the first control mode if the energy stored in

10 the energy storage means has fallen below the first
threshold level. |

This configuration ensures the component cannot be
moved between states except via emergency commands, either
automatically generated in response to the detection of

15 fire, smoke or other emergency or manually input by
firemen, for example, if the energy level of the energy
storage means falls below the first threshold. It will be
appreciated that emergency commands can be used to move the
component to any of its states, not just the emergency

20 state: it may be necessary to close a smoke vent to prevent
wind blowing into a burning building even though the
emergency state of the vent would be the open position to
allow smoke to vent from the building, for example.

The apparatus may be arranged so that the controller

25 also moves to the first control mode on receipt of an



a visual indication if the energy stored in the energy storage -neans

has fallen below the predeternined threshold. This could be a
slowy flashing light or the switching off of an otherw se continuously
or intermttently lit light, for exanple. In some circunstances a

non-vi sual indication may be convenient, for exanple an audible alarm
instead of or as well as the visual indication. 5 The present

i nvention provides the ability to drive~Mith safety, relatively high
power ed, renote actuators used to nove the conponent between states with a
| ow power supplepergenay alanyy siignadge Mk if thiee preferaeds arFangeneantic
moni toring neans deternm nes when non-energency use 10 should cease in
order to ensur @f Hdvee inventdah energy in the ‘energy storage device to nove
t he conponent to the energency state should an energency ari se. The
first threshold is Jan-amergencyl 4fdayr-to-dey'd i operptienents possible

when the controller is in its_secénd control mode. For
5 example, a ventilator could be moved between the-open and
closed position as desired, either manually or
automatically in response to detected environmental
conditions. |
The controller may be arranged to move the component
10 to a selected state on moving to its first control mode.
For example, the ventilator may be moved to the closed
position for security reasons, perhaps, where it will
remain until an emergency is detected, an emergency "open"
command is issued or the controller is moved out of this
15 first control mode. It may be preferable in some
circumstances for the controller to move the component to
its émergency state on moving to the first control mode so
that it immediatelf adopts a fail-safe condition.
The apparatus may be.arranged so that the selected
20_ state is alterable by, for example, a switch or a movable
jumper lead on a printed circuit board of the controller.
Although the preferred embodiment of the invention
provides that the controller is not able tﬁ move the
component to the emergency state except in response to an

25 emergency command when in its first control mode, the



energy in the energy storage neans to provide at |east a 15  predeterm ned
nunmber~ of novenments, for exanple four, between the first state and the
energency state. The controller nay be further arranged to nove the
conponent to the energency state if the energy level falls below a second
t hreshol d, for exanple a threshold which 20 corresponds to two novenents
between the first state and energency state. The provision of a warning at
the first threshold | evel before an autegatic novenent to an energency
state when the avail able energy in the energy storage neans falls bel ow the
second t hr esholagpppaaratald owag5 bei nmrfiiqumeesddital atflben movementkef béthere
t he conponent adopts its safe but perhaps inconveni ent energency state.
Preferably thecompangrter thasothéis stofcontsol staes i n WEPEh exampient Adie er.
is able to respond to energency comands, only, to nove the conponent

bet ween t he fi csintgroklen emandbeharsanggshcyo saddowarl asursonenthnt P8 2
node in

ventilator, when in the first control mode so if the

5 controller is moved to its first control mode when the

ventilator is already open, ie in the emergency state, it

can remain there for a time and the ventilator subsequently

closed in stages perhaps, as the requirements of day-to-day

ventilation dictate. However, once closed, the controller

10 if it remains in the first control mode will move the

ventilator back to or towards the emergency, open, state
only in response to an emergency command.

The controller may be arfénged so that whichever

control mode it is in, it will automatically move the

15 componenf to its emergency state on detection of an

emergency. In the case of a ventilator or smoke curtain,

the detection of smoke or heat, for example, might cause

the controller to open the vent or lower the smoke curtain.

The apparatus may be provided with sensors near the

20 location of the component so locally derived emergency

signals can be obtaihed and the controiler arranged to go

into its first control mode and to move the component to

its emergency state on local detection of an emergency so

the component operates appropriately even if remote parts

25 of the emérgency control system fail due to the emergency



~which the controller is able to respond to non-energency connands to nove
t he conponent between the first state and the emergency state, the

control ler being arranged to switch to the first control node if the energy
stored in 10 the energy storage neans has fallen below the first threshold"
| evel . This conflguratlon ensures the conponent cannot be noved between
states except via energency conmands, either automatically generated in
response to the detection of 15 fire, sagke or other -emergency or manual |y
input by firemen, for exanple, if.the energy |evel of the energy storage
means falls beiﬁmelﬂe first threshold. It wll be appreciated that '

emer gency. commands can be used to nove the conponent to any of its states,
not just the energerity efesdpistordgeraieicaenas b sellectleds Eramsavkangent

to prevent wind blowi ng into a burning building even though the energency
state of the vefitdewitesbe Itecapebe pasbatberyotaitblescbacged byna wioen
t.he building, for exanple. The apparatus nay be arranged so that the
control l er 25 cahsectabies to nainséi peveroaupplynofleaochuitdingt ovfaasolar
5 cell with relatively large current capacity wires being
'heeded only between the batteries and the-actuators. The
battery could be trickle charged by way of a direct current
trickle charge current carried on a twisted wire pair,
which twisted wire pair also carries command signals to the
10 asSociated controller from a central controller.

An alternative device is a spriﬁg mechanism, for
example a clockspring driven at one end by a small electric
motor. The other end of the clockspring would be arranged
to open and close the ventilator, for example, via a crank.

15 Several operational cycles of the component should be
available when the spring has the maximum energy stored.
The controller monitors the number of rotations of the
electric drive and the component movement to determine the
number of operational cycles that can still be obtained
20 from the energy in the spring mechanism at any given time.

Preferably a solenocid-driven brake or latch is
provided (possibly a bistable arrangement which would not
require continuous power to be applied to the solenoid), to

stop the spring from unwinding at the appropriate open and

25 closed positions. A ‘trickle-charging’ low~-current wire



-7- emergency alarmsignal. This is the preferred arrangenent of the

i nvention. Non-energency ("day-to-day") operation is possible when the
controller is in its second control node. For- 5 exanple, a ventilator
coul d be noved between the open and cl osed position as desired,

ei t her manual | y or automatically in response to detected enV|ronnentaI
conditions. The controll'er.. may be arranged to nove the component 10 to a
sel ected state on noving to its first ceo-ol node. For exanple, the
ventilator may be noved to the cl osed position for security reasons,

per haps, where WQuhdIdri@mafheuélettahcemetgency I s detected, an emergency
"open" conmmand is issued or the controller is noved out of this 15 first

control node. | tOthey, abttepnatévebl enengy sharage clewicareare oflekd
controller to nove the conponent to
accumulators, for example a pneumatlc accumulator or a

hydraulic accumulator, both of which can be ‘trickle
5 charged’ using small bore pipes.
The energy _storage devices are ideally positioned
close to each component’s actuators..
An apparatus according to thé“present inﬁention can
have two or more components, for example adjacent
10 ventilators, controlled by a single controller. |
An embodiment of the invention will now be described,
by way of example only, with reference to thg accompanying
drawings of which:
Figure 1 is a schematic diagram of a smoke ventilation
15 and control system incorporating a ventilator and a smoke
| curtain, each according to the present invention; and
Figure 2 is a schematic diagram of the controllers of
the system of Fiqure 1.
Referring to Figure 1, a smoke ventilation and control
20 system includes seven ventilator apparatus 4 to 14 and a
smoke curtain apparatus 16, each including a controller 18,
six fire/smoke detectors 20 and a central controller 22.
The central controller 22 communicates with the controllers
18 via a communications bus 24. Each controller 18 is

25 linked to a mains power cable 26 via a respective low



its emergency state on noving to the first control node so that it

i mredi-ately adopts a fail-safe condition. The apparatus may be ‘arranged so
that the selected 20 state is alterable by, for exanple, a switch or a
novabl e junper lead on a . printed circuit board of the controller. “Although -
the preferred enbodi nent of the invention provides that the controller is

not able to nove the conponent to the energency state except in response to
an 25 energency command when in its fingt. control node, 'the - 8-
apparatus may be configured to all ow novenent of the conponent to others

of its states. teXapRbety kharcqateg! her may be arranged to allow
cl osure, onlyyc%ﬁggﬁventgpatoy,-Bmhen In the first control node so if the 5

control ler is novedphg behtfilatoréonl Y npdereviscdted vimial bublding at
al ready open, ie in the energency state, it can remain there for a tine_and
the ventil at orpggbeegnentirbm where smoke is to be vented in the event of
" a fire. The smoke curtain apparatus 16 has a housing 30
5 which is fixed to the ceiling or within a ceiliqg cavity
(no£ shown) at a position where the passage of smoke,
across a large room for example, is to be constfained.
The fire/smoke sensors 20 -are pésitioned throughout
the building in appropriate places to provide early
10 detection of fire or smoke. The sensor outputs are
~ collated by a known fire alarm panel 22a connected to the
controller 22. .
The ventilators 4 to 14 are Kameleon Mk III
Ventilators manufactured by Colt International Limited,
15 Havant, Hampshire P09 2LY, England, each of which has a
hinged glass vent 34 movable between a closed position to
the illustrated open position by means of electric motors
37 (see Figure 2) powered by batteries 35. They can also
be moved to intermediate positions between these two
20 extremes. The open position is the emergency state of this
component as it is the state adopted in the event of a fire
to allow smoke to vent from the building.
A smoke curtain 36 of the smoke curtain apparatué 16
is movable into and out of the housing 30 by means of an

25 electric motor driving a roller (not shown) within the



closed in stages perhaps, as the requirenents of day-to-day ventilatian

di ctaté. However, once closed, the controller 10 if it remains in the
first control node will nove the ventilator back to or towards the .-
energency, open, state only in.response to an energency conmmand. The _
controller may be arranged so that whichever control node it is in, it wll
automatically nove the 15 conponent to its energency state .on
detection of an enmergency. In the case.gfpa ventilator or snoke curtain,
the detection of snoke'or heat, for exanple, m ght cause the controller to

open the vent dich&yRg 30¢ STREElEWEEalNpodILiBRAPSE NS E@YLtAEnPBOVigethe -
Wi th sensors near the 20 |ocation of the conponent so locally derived

energency si.gnaémergendg sbhtened ahd shekeorurehhifr appasagad 16.9o into
its first control node and to nove the conponent to its energency state on

| ocal detection of abhhenepegertyoso ofheachnuihailie oparEiletaEpropte al&l gnd.
even if renote parts 25 of the energency control systemfail due to the

ener gency the smoke curtain 16 is controlled by the associated

- qontroller 18, as indicated schematically by the arrows 38,

each connected to the central controller 22. As will be

eﬁ:plained in more détail below, the controllers 18 and

central controller 22 provide a distributed control system

in which each controller 18 has sufficient control and

10 communications electronics to be controlled from the main

control panel or to act independently if the need arises.

The controllers 18 each have at least two control

modes; a first control mode in which the controller 18 is

able to respond to emergency commands, only, to move its

15 associated component (ventilator 4 to 14 or smoke curtain

16 in this particular example) and a second control state

in which the controller 18 is able to move the component

between the first state and the emergency state in response

to non-emergency commands. The controllers 18 therefore

20 allow operation of the véntilators to meet day-to-day

ventilation requiremenﬁs or of the smoke curtain 36 for

testing until the controller 18 is moved into the first

control mode when emergency command operation, only, is

possible.

25 The commands for day-to-day operation can be derived



-9- itself. The energy storage device can be selected froma range of
devicé®s. Tt can be a battery trickle charged by a wire connectable to nains
power supply of a building or a solar 5. cell with relatively |large current
capacity wires being needed only between the batteries and the actuators.
The battery could be trickle charged by way of .a di-rect current trickle
charge current carried on a twisted wire pair, which twisted wire pair also
carries command signals to the 10 associl@-ed controller froma central
controller. An alternative device is a spring nechanism for exanple a
cl ockspring drifieomamaaaalericplay atsriid cdrentdl ccominsllethe2df hautemdtdé
the cl ockspring would be arranged to open and close the ventilator, for
exanpl e, via a coatkoll5 r@higred oper atthenal ceyttal ofonhroddeponedd or
shoul d be avail abl e when the spring has the naxi mum energy stored. The
control | er noni eontsrofdexsnbd8 ofinbluenced obyt haeadimgs c firame sapscks
conponent novenent to determ ne the :

(including environmental sensors such as temperature

5 sensors).

The central controller 22 uses conventional control
techniques and the Apollo control signal protocol available
from Apolloc Fire Detectors Ltd, 6 Solent Road, Havant,
Hampshire P09 1JE. The communications bus 24 links the

10 central controller 22 to the controller 18 in a known
manner. The controllers 18 are based on a commercially .
available control chip set sold in the UK by Apollo.

Methods of designing hardware and software to provide
a robust control system are well known and will not be

15 explained in detail in this application.

Referring now to Figure 2, a controller 18 has an
input/output module 50 which provides the interface between
the controller 18 and the central controller 22 via spurs
51 of the communications bus 24.

20 The heart of each controller .18 is a generic
microprocessor embedded controller 52. The only
significant difference between the controllers 18
appropriate to different ventilators and smoke curtains is

the power drives required for different types of motors -

25 the controls and communication sub-systems remain



nunmber of operational cycles that can still be obtained 20 fromthe energy
in-the spring mechani smat :any given tinme. Preferably a sol enoid-driven
brake or latch is.provided (possibly a bistable arrangenment whi ch woul d not
“require continuous power to be applied to the solenoid), to stop the spring
fromunw nding at the appropriate open and 25 closed positions: A '
"trickle-charging' lowcurrent wre. woul d drive the electric notor.
QG her, alternative, .energy storage deviceg.are fluid accumul ators, for
exanpl e a pneunatic accunulator or a hydraulic accunmulator, both of

which can be ' hRiGkk8a2. Cheh98U apbyidiksRb! d@gﬁgnpip@spr‘éher@eer We it
storage devices are ideally positioned close to each conponent's actuators:

An appar atus acg¢fedeRgesO dyitdni CERELibAYERY AR AKedpy emhNAfAELEREE to a
conponents, for exanple adjacent 10 ventilators, controlled by a single
controller. minimum.
The main functions of the embedded controller 52 are:=-
5 1. read command data from the central controller 22;
2. send status information back from a ventilator 12 or
smoke curtain apparatus 16 over the communication
subsystem; .
3. monitor data from a local smoke sensor 54, a local or
10 nearby heat sensor 54 and a local rain sensor 56 mounted on
the ventilator and/or in ventilator zones and act on the
sensed informatién as required;
4. prioritise incoming information;
5. monitor the battery 35 and solar panel 29 (if fitted)
15 to maintain safe operation;
6. send the necessary signals to the vent motor drives 37
via power drive interfaces 53 for day-to-day or emergency
operation;
7. monitor the status of the electric motors 37 and
20 associated drive electronics:
8. drive a visual diagnostics lamp which provides a
visual indication of the operational status of the
ventilator by flashing if the ventilator is fully
operational and providing steady light if it is not; and

25 9. maintain control over a current conservation function.



An enbodi nent of the_invention wl| now be descri bed, by way of exanple
onky, with reference to the acconpanying draw ngs of which: Figure 1 is a
schemati c di agram of a snoke ventilation 15 and control system o
i ncorporating a ventilator and a snoke curtain, each according to the-
present invention; and Figure 2 is a schematic diagramof the controllers
of the systemof Figure 1. Referring to Figure 1, a snoke ventilation and
control 20 systemincludes seven ventilkaBer apparatus 4 to 14-and.-a snoke
curtain apparatus 16, each including a controller 18, six fire/snoke-
detectors 20 and a cEwerbhocabnheaktl eenddr Flbe andnismakec ensdt c¥4 2provide
comuni cates with the controllers 18 via a comunications bus 24. Each
controller 18 ia safetynlatkup ateathe paiay Liate calérmi gentxaheeenteol ow
current capaclEg spur wires 28. The ventilators 4 to 14 are located in_a
bui | di ng at he heat sensor 56 and rain sensor 58, strategically
mounted within zones inside and outside the building are
5 used for general ground monitoring and automatic comfort
ventilation control.
Data from all the sensors 54 to 58 can be fused in
order to provide the 1local contrel system with
"intelligent" information, for example a combination of low
10 temperature, moisture and lack of current from the solar
cell could indicate the presence of snow. The necessary
action can then be taken.
The battery is charged via a charge regulator 68
electrically connected to a mains supply 26 via one of the
15 spurs 28 and/or to a solar panel 29 via a spur 28’ under
the control of the generic controller 52.
The charge state of the battery is monitored as
follows.
The only ¢two variables used in this exemplary
20 embodiment for ascertaining the state of the battery during
use are battery voltage and battery impedance.
An input to an A to D converter is used to monitor the
battery voltage, samples being taken continually and
grouped as to whether the battery is on charge, on load, or

25 idle. Approximate values of the battery impedance are



positians fromwhere snoke is to be vented in the event of a fire. The
snoke curtain apparatus 16 has a housing 30 5 which is fixed-to the
ceiling or within a ceiling cavity (not shown) at a position where the
passage of snoke, across a large roomfor exanple, is to be constrained.
The fire/snoke sensors 20 are positioned throughout the building in
appropriate places to provide early 10 detection of fire or snoke.

The sensor outputs are collated by a-kfewn fire al arm panel 22a
connected to the controller 22. The ventilators 4°'to 14 are Kanel eon M 111
Ventil ators nmameassnedsd by Cperipdieaddy onfdppron t ceyery HQvargeconds) -
Hanpshire P09 2LY, England, each of which has a hinged glass vent 34
novabl e bet weelFQANSPSNG pdsFES3SLOF tanress utheabadtesan fREi 4288 -by TRens
of electric notors 37 (see Figure 2) powered by batteries 35.  They can
al so be noved MPhtAIAhedmgrauEediti clitshet hedprenesthe wocopnegkiPBnpsand
The open position is the engrgency state of this conponent as it is the
state adopted iﬂ‘%’r?é!%t ddmscontaction ,pfovthepikesistrin AFSn BAEd to

bui 1 di ng. 5 estimate the battery impedance. Samples taken are used by
the generic controller 52 to set error flag§ if the battery
is faulty or in a state of low charge.
If eithei the low charge flag or battery faulty flag

is set, this information is communicated to the Apollo

10 interface as an error code. Additionally, the state of
these flags can be obtained by the controller 22 via the
bus 24 by requesting a status report. Should the flags be
set, a visual indication is given by flashing the visual
diagnostics lamp 62 (a red lamp). The lamp 62 is used to

15 | communicate any error condition, not just battery faults:
the status report allows the user to determine precisely
what has happened.

The following charger fault flags are also defined:

low~input-charging-volts, tfansformer-fuse-blown, control-

20 wire-fuse~blown, current-has-tapered-back and mechanical
failure flags. The current-has-tapered-back flag is set if
the charging current has, in this example, falls below
0.4A. The battery-faulty flag and the transformer-fuse-
blown flag wili be set if these conditions occur, and can

25 only be cleared should the controller 18 be reset or a



A snoke curtain 36 of the snDke curtain apparatus 16 is novable into and
out of the housing 30 by nmeans of an 25 el ectric notor driving a roller
(not shown) wi.thin the -12- housing 30. ‘The |owered position of the
curtain 36 is the energency state of the snDke curtain apparatus 16. The
operation of each of the ventilators 4 to 14 and the snmoke curtain 16 is
controlled by the associated 5 controller 18, as i ndi cat ed ‘schematically by
the arrows 38, each connected to the cendynt controller 22. As wll be
explained in nore detail below, the controllers 18 and central controller
22 provide a di sesehutcethneod rid seysdered nfyrdbm cbheaekntealr aonetolielral?2,

sufficient control and 10 conmunications el ectronics to be controlled from
t he mai n cont roThpawdher flagertareidepemsicenty béihfesetedfatheesondid¢ion
controllers 18 each have at |east two control nodes; -a first control node
in which the coexisitisean@3cileared if the controller 18 affected determines
~that the conditions no longer exist. The control-wire-
5 fuse-blown flag has no use in this embodiment but is
_includéd to allow ready software development for other
embodiments. In this embodiment this flag is always set to
0.
A software charge integration procedure is also
10 included. This procedure monitors digitised s#mples of
charging current Qin and motor current Qout, and uses these
values to keep track of the avai;able energy remaining in
the battery. Initialisation algorithms set the value in
charge accumulator computer store, both at initial power
15 up, and dﬁring the running of the controller 18, to prevent
the charge accumulator drifting out of bounds.

If the charge accumulator indicates that the remaining
available energy in the battery is below a specified first
threshold, the generic controller 18 is moved to its first

20 | control mode to inhibit the opening of the ventilator
except on receipt of emergency commands, the battery-
discharged flag is set and the indicator lamp 62 is made to
flash.

The battery-discharge flag is set when the algorithms

25 of the generic controller 52 indicate that the remaining



able to.respond to energency conmands,. only, to nove its 15 associated
conponent (ventilator 4 to 14 or snoke curtain 16 in this particular

exanple) and a second control state in which thecontroller 18 is able to
move the conponent between theée first state and the energency state in
response to non-energency conmands. The controllers 18 therefore 20

al l,ow operation of the ventilators to neet day-to-day ventilation -

requi renents or of the snoke curtain 36-fg& testing until the controller 18
is nmoved into the first control node when emergency conmand operati on, ‘

only, is possikhargsh in the Hettsryridis diily dippertiay qipasminumbenn fier
derived -13- frommanual input at the central controller 22, automatic

control = routi eeample fidwer, cefit fakthesnbpehliay op2radionant r WHickst tidis
influenced by readings from sensors (including environnental sensors
such as tenpdlaqireis set, day-to-day ventilation operations are
| inhibited. | |
5 The system of Figure 1 operates as follows:

The ventilators 4 to 14 and smoke curtain 16 are
operated to meet day-to-day requirements either by manual
input to the central controller 22 or automatically as
determined by the central controller 22 or controllers 18.

10 For example, a ventilator controller 18 can be arranged to
open its associated ventilator if either the wind speed or
air moisture level or rain is greater than some preset
level and there is no emergency. If, however, a battery
fault is detected or its stored energy level drops below a

15 predetefmined first threshold the associated controller 18
moves to its first control mode and controls the motor of
the associated ventilator to move it to one of its
operation states. In this embodiment a ventilator is moved
to the closed position, and the smoke curtain 16 of the

20 smoke screen 36 is retracted into the housing 30.

The affected controller 18 now will only move the
ventilator or smoke curtain to its emergency state, that is
fully open or fully loﬁered, respectively, in response to
emergency commands or if an emergency is detected.

25 In this embodiment, the controller 18 will also



5 sensors). The central controller 22 uses conventional control techniques
and the Apollo control signal protocol available fromApollo Fire Detectors
Ltd, 6 Sol ent Road, Havant, Hanpshire P09 1JH. The communi cations bus 24
links the 10 central controller 22 to the controller 18 in a known nmanner.
The controllers 18 are based on a conmercially avail able control chip set
sol,d in the UK by Apollo. Mthods of designing hardware and software to
provide a robust control. systemare well=-k8ewn and will not be 15
explained in detail in this application. Referring:nowto Figure 2, a
control | er 18 h&pexmatinpthe oceppenentiuiis 3highimgnnenyifieEirfeorns@okecds
between the controller 18 and the central controller 22 via spurs 51 qof the
conmuni cati ons eterted Py one ofTkhe fidnerhegt sensRreoAf ¥ |Rrloapl heat
a generic mcroprocessor enbedded control]er 52, . . Th only
significant di fdersmke spRRsRkrP? (e SERE rbfl%r%‘lsuibeahb‘iﬂ&pbf%‘t’%' to
different ventilators_and snoke curtains,is the power dri’esguuggred for

di fferent types of m¥hg controller 18 will move out of the fir control

5 mode to the second or other control mode once the battery
charge level is above the thre.shold level, any battery
fault has cleared, and no emergency is.detected.

If the battery discharges further to below a second
threshold level when only two ventilator opening "or smoke

10 curtain dropping operations are possible, for example, the
apparatus fails-safely by automatically moving the
§entilator and smoke curtain to the open and lowered,

emergency state, respectively.



25 the contrals____and communication. sub-systems - renmain -14-
uni versal . Thi s ap roach todesign is preferred as it increases system
flexibility and eﬁ “M%@%ﬂ&%to a mninmum The main functions of the
enbedded control | read command data fromthe central .

control ler 22; 2. !@”ngﬂ | nformation back froma ventilator 12 or
snpke curtain appar at us: t he communi cati on subsystenT 3. moni t or
data froma local snoke sensor 54, a |ocdP-or 10 nearby _ I nd
a local rain sensor 56 nounted on the ventilator and/or mm mfmﬁwfmm es
and act on the S48 information as required; 4.  pri OI‘I* |se anromSng

“information; 5. - nopitor _the battery 35 and sol ar panel é fitted) 15
to maintain safe ope} at i Oﬁafety apparatus J.ncludlng a compon nt having ‘at

least a first state and an emergency state and movable
between the states " by one or more actuators under the
5 control of a controller in which the actuators are powered
solely by an energy_storage.means- arranged to be recharged
at é rate which is émaller than the rate of discharge when_
powering the actuators and including energy level
monitoring means arranged to monitor the energy stored in
10 the energy storage means to determine if the energy stored
in the energy storage means has fallen below a
predetermined threshold at which there is sufficient energy
in the enerqgy stoi'age means to provide at least a
predetermined number of movements of the component between
15 the first state and the emergency state.

2. An apparatus as claimed in claim 1 including an
indication means coupled to the monitoring means arranged
to provide a visual indication if the energy stored in the
energy storage means has fallen below the predetermined

20 ti‘xreshold.

3. An apparatus as claimed in either one of claims
1 and 2 in which the controller has a first control mode in
which the controller is able to respond to emergency
commands, only, to move the component from the first state

25 to the emergency state and a second control mode in which



6. send t he necessaLy—ngﬁatS‘t"the vent notor drives 37 via power drive
I nterfaces 53 for igt asggygammanergency operation; 7. noni tor the

status of the. eI and 20 associ at ed drlve electronlcs 8.
drive a visual ml whi ch prOV|des a Vi Sue

oper at i onal status at or flashing if is
fully operational and providing steady Ilght if it is no iﬁ“ @ “ELIT”“‘
mai ntai n control over a current conservapijan function. .
sensor 56 and snoke sensor 54 provide a safety backup to the main fire
alarm central cghé iqdntrdkléedls apleOtcSeeapdndatd AcHsanebfency radmgands | v
nmounted within zones inside and outside the building are 5 used for
gener.al ground tenmobee nghancompon@it chetwkent thant lfh.astorstmmrahd Dehe
fromall the sensors 54 to 58 can be fused in

emergency state, the controller being arranged to switch to

the first control mode when the energy stored in the energy
5 storage means has fallen below the first threshold level.

4. An apparatus as claimed in claim 3 in which the
controller is arranged to move the component to a selected
one of the states of the component on moving to its first

- control mode.
10 5. An apparatus as claimed in claim 4 in which the
selected one of the states of the component is alterable.

6. An apparatus as claimed in claim 4 in which the
selected state is the emergency state of the component.

7. An apparatus is claimed in any preceding claim in

15 which the component is a ventilstor which is closed in the
first state and open in the emergency state.

8 An apparatus as claimed in any preceding claim in
which the energy storage device comprises a spring
mechanism coupled to an electric motor.

20 9. An apparatus as claimed in any one of claims 1 to
7 in which the energy storage device is a battery.

10. An apparatus as claimed in claim 9 in which the
battery is trickle charged.

11. An apparatus as claimed in claim 10 in which the

25 Dbattery is trickle charged by way of one or more wires



or der to provide the local control syéten1 with "intelligent”

i nformation, for exanpl e a combimation of |ow 10 tenperature,

#ﬁé%i&ﬁ!&ii“éﬂ“ﬁfﬁ@ﬁﬂ“ﬂ% ’i}%ﬁe{ akon. e ot tor J AN IERARMIE Cher o

regul at or .68 el
spurs 28 and/ or
generic control

e
0 a solarp Vi @
| er 52. The charge state-®2<4he battery is nonitored as’

follows. The only two variables used in this exenplary 20  enhodi ment for
ascertai ni ng t heosngcsabiet ko patadng powengsypplir ofbat bad)didG-age and

battery inpedance.: An_input to an Ato D converter

battery vol tager sanples B8 APPadiadns @R ielained aha §LadPed sl oV hkeR ndr

the battery is

10

15

20

on charge, on.,( oad, or 25 idle. Appr oxi.mat e val ues of the
battery inpedanP@tkegy is trickl 11. .

e charged by a solar ce
13. An apparatus as claimed in claim 10 in which the
}.;Qattery is trickle charged by way of a 'direct current
trickle charge current carrigd on a twisted wire pair,
which twisted wire pair aiso carries command signals to the
associated controller from a central controller.

14. An apparatus as claimed in any one of claims 1 to
7 in which the energy storage device comprises a fluid
accumulator.

15. An apparatus as claimed in any pfeceding claim
and including local environmehtal sensors coupled to the
controller which is arranged to be able to operate on the
basis of locally derived environmental information from the
sensors if desired.

16. An apparatus as claimed in claim 15 in which the
sensors include one or more of a heat sensor, smoke sensor
and rain sensor.

17. An apparatus as claimed in any pteceding_claim in
which there are two or more components controlled by a
single controller.

18. An apparatus substantially as hereinbefore

described with reference to the accompanying drawings.

noi st ur e- and

ected to a mains suppl’y 26 Gia"orfe df the 15
el 29 via a spur 28" under the comtref of the

is used to npnitor the



measured by periodically (approx every 10 seconds) connecting a
resistor across the battery for 42ms. The voltages neasured, just
before the connection and subsequent disconnection of the resistor, are
used to 5. estinmate the battery | npedance. Sanpl es taken are used by the
generic controller 52 to set ‘error flags if the battery i.s faulty or in a
state of |ow charge. If either the |ow charge flag or battery faulty flag
is set, this information is comunicated23the Apollo 10 interface as an
error code. Additionally, the state of these flags can be obtained by the
control l er 22 vABSTRACHud{R24 Bygnequéstlng a status report. Should the
flags be set, a visual indication is given by flashing the vi sual _

di agnostics Ianp 62 (a red lanp). The lanp 62 is used to 15 comuni cat e
any error condition, not just battery faults: the status report allows the
user to deterni SAFEIXCAPPARATHSt has happened. The foll owi ng charger fault
flags are al so defined: |owinput-charging-volts, transformner-fuse-bl own,
control - '

5 A ventilator (12) inclﬁdes a vent (34) having at least a
| first, closed, state and an emergency', open, state and
movable between them by actuators (57) under the control of
a local controller (ia). The actuators, for example
electric motors, are poweréd. solely by a local energy
10 storagé means, for example a battery, arranged to be
recharged at a rate which is smaller .than the rate of
discharge when powering the actuators. A monitoring means
determines if the energy in the energy storage means has
fallen below a first threshold and provides a visual
15 indication of this condition. The controller has a first
control mode in which it is not able to move the ventilator
(12) to the emergency state except in response to emergency
commands, only, and a second control ﬁode in which it is
able to move the ventilator between the first state and the
20 emergency mode in response to non-emergency commands to
provide day-to-day ventilation, for example. The
controller is moved to its first control mode if the
battery charge level drops below a second predetermined
threshold 'théreby preventing day-to~-day ventilation but

25 allowing opening of the ventilator in the event of a fire.



20 wre-fuse-blown, current-has- tapered back and nechanrca Eﬁ ﬁmm
-f.I'ags: The current- has tapered-back flag is set if the
has, in.this exanple, falls bel ow O. ﬁﬁ The battery-fa .
transforner-fuse- blown flag wll i f these cond d can
25 only be cleared should the controller 18 be reset or a -17- reset
command is received fromthe central controller.22. The other flags are
triansi ent, being set if the condition exists and cleared if the controller
18 affected dgterm nes that the conditions no | onger exist. . The
control -wi ress\\fuse-bl own flag fias no use 1) this enbod{nment} but is
i ncl uded A=A Hevel opnent flor other em '
' ys set 0.

<Q



charging current Q n and notor current Cput and uses

track of the available ener gy renainin battery. . a |s
al gorist hns set the val ue in charge acc ;ﬁ_conputer

initial power 15 up, and during the runni g of the contr l

prevent the charge accunulator drifting out of bounds.

accunulator i ndi cates that the remaining avail abl e energy in the battery S
bel ow a specified first threshold, the-generic controller 18 is noved to
its first 20 control node to inhibit the opening of the ventilator except -
on recei pt of energency conmands, the battery- discharged flag is set and
the indicator lanp 62 is made to flash. The battery-di scharge flag is set
‘when the algorithns 25 of the generic controller 52 indicate that the

remai ni ng charge in the battery can only support a given nunber, for
exanpl e four, of further opening. operations.. Wiilst thi's
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flag . sset, day-to-day ventilation operations are
systém of Figure 1 operates as follows: The ventil
curtain 16 are operated to neet day-to-day requir
input to the central controller 22 or automatical
central controller 22 or controllers 18. 10 For e
controller 18 can be arranged to open its_hssociated ventirat

rain_is greater than sone_pr
jer, st battiry i $ detected
|5 pfdet er fri né rst§thrpshol d
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n

fully -open or fully |owered, respectively, in response to energency
I f an energency is detected. 25 In_this enbodi nment,

-19- operate the co i

if fire or snoke is detected by one of the fire/heat

heat or snoke sensor 54 or 56 or

nove out of the first control

node .once the battery charge | eve
battery fault has cleared, and no enmergency is detected.
when

comrands or
the controller

wi |

for exanple, the apparatus

ventil ator and
respectively.

18 will also

if a fusible link
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20 1.

Safety apparatus including a conponent (34) having at |east a

first- state and an energency state and novabl e between the states by one or

nore actuators (57) under the control of a controlleg
actuators (57) are powered solely by an energy sto

in which the
ria Tr arranged

to be recharged at a rate which is smaller than thdfrat g€ when

powering the actuators and characterised by incl

st orage neans (35) to determine i f the enet gy storédffh ‘ _“"

means (35) has fallen below a predeternmined threshold at mhlch thereé’is
sufficient energy in the energy storage neans (35) to provide at |east a
predet erm ned nunber of novenents of the conponent (34) between the first
state and tfEteRerpendy &% athe afmgplisse @dbdr oRl ehighg)elestieph foymgent

contr ol

nDdﬁolnthﬁlcﬁOWHenent could be moved between states quickly.

e wiring through the building would therefore require
a high current carrying capability.

The present invention seeks to provide an improved
safety apparatus and accordingly provides a safety
apparatus including a component having at least a first
state and an emergency state and movable between the
states by one or more actuators under the control of
a controller in which the actuators are powered solely
by an energy Sstorage means arranged to be recharged at
a rate which is smaller than the rate of discharge when
powering the actuators and c¢haracterigsed by including
energy level monitoring means arranged to monitor the
energy stored in the energy storage means to determine
if the energy stored in the energy storage means has
fallen below a predetermined threshold at which there is
sufficient energy in the energy storage means to provide
at least a predetermined number of movements of the
component between the first state and the emergency state
and by the controller having a first control mode in

which the controller is able to respond to emergency
commands, only, to move the component from the first

state to the emergency state and a second control mode
in which the controller is able to respond to non-
emergency commands to move the component between the
first state and the emergency state, the controller being
arranged to switch to the first contrxol mode when the
energy stored in the energy storage means has fallen
below the first threshold level. ;

The apparatus, preferably, includes an indication
means coupled to the monitoring means arranged to provide
a visual indication if the energy stored in the energy
storage means has fallen below the predetermined
threshold. This could be a slowly flashing light or the
switching off



coentrpl ker (18) is able to respond to emergency comands, only, to nmove the

conponent fro first state to.the enmergency state and a second control
node in mhichnLﬁgezaﬁ??BTT__‘T187 is able to respond to non-energency
comuands to nn% @“T betmeen the first state and the energency
state, the con "[E g arranged to switghto the f£irst control

node when the energy Stdred im 21 the energy sHad as
fallen below the first threshold level. 2.20 An a aFEB“BQFE' in
claim11 includin n indication neans (62) coupl ef ﬁb“”m=ﬂQﬂLP9LLD' means
arranged to pr a visual indication if the engegy=stos —kener gy

storage neans (35) has fallen below the predetern1ned threshol d. 3. An
apparatus as claimed in claim1l or 2 in which the controller (18) is

arranged to nove thf CO”QQE§Q§ (é%garatus including a component (34)
| having at least a first state and an emergency state and
movable between the states by one or more actuators (57)
under the control of a controller (18) in which the
actuators (57) are powered solely by an energy storage
means (35) arranged to be recharged at a rate which is
smaller than the rate of discharge when powering the
actuators . and characterised by including energy level
monitoring means arranged to monitor the energy stored in
the energy storage means (35) to determine if the energy
" stored in the energy storage means (35) has fallen below a
predetermined threshold at which there is sufficient energy
in the energy storage means (35) to provide at least a
predetermined number of movements of the component (34)
between the first state and the emergency state and by the
controller (18) having a first control mode in which the
controller (18) is able to respond to emergency commands,
only, to move the component from the first state to the
emergency state and a second control mode in which the
controller ' (18) is able to respond to non-emergency
commands to move the component between the first state and
the emergency state, the controller (18) being arranged to

switch to the first control mode when the energy stored in



to‘a,sel ected -one of 1 ates of the conponent (34) on noving to its
first control node; and, optionally, either or both of a) t he sel ected
oné of the states of Ulﬂ Mﬂﬁmmm i s alterabl g;__and b) the sel ect ed
state is the energenc nponent (34). N1 _apporatis—as
clainmed in any preceding cl a m"i nSwhtch the conpone ﬁ? E -MTSMEE#I-
which is closed in the first state and open in the |g geﬁc# EE@H | An
apparatus as claimed in any preceding claliin whidh 1Y .na@e

devi ce conprlses a spring 22 nmechani sm coupl ed to an_el eCtTT c oo
battery (35), te £renayd sé'c‘&ﬁﬁﬁ Jieans 6(35)Ahaap§a|1&feas bgéom é-'thﬁadf-'!-lfﬁ*el a| m

5 in which th%hggghgids g%%qg device is a battery (35) which is trickle

2. An apparatus as claimed in claim 1 including an
indication means (62) coupled to the monitoring means
arranged to provide a wvisual indication if the energy
stored in the energy storage means (35) has fallen below

the predetermined threshold.

3. An apparatus as claimed in claim 1 or 2 in which
the controller (18) is arranged to move the component (34)
to a selected one of the states of the component (34) on
moving to its first control mode; and, optionally, either

or both of

a) the selected one of the states of the component

(34) is alterable; and
b) the selected state is the emergency state of the

" component (34).

4. An apparatus as claimed in any preceding claim in
which the component (34) is a ventilator which is closed in

the first state and open in the emergency state.

5. An apparatus as claimed in any preceding claim in

which the energy storage device comprises a spring



Ggharged: 7. An apparatus as .¢claim:in claim6 in which.the battery (35) is
trickle charged by way of one or more—w res (28) connectable to a mains

Eo;/v'ter shngSy _(26% gf kﬁ"m”wrjﬁ”m,Ma sol a&_ cel ![ (29). ‘or in Yv,hinCh. t he
attery (35) is tric Bl if or a direct qﬁawﬂggqrubn.b.vnarge

current carried on a tW sted wirespair, which twisfje PENT SHEED |

carries comand signals to the associated controllgr,. (18 4fr a cen”rm
controller (22). 8. An apparatus as cl aid&d in pr Ecedr "EwaLﬂmand

i ncl udi ng | ocal environmental sensors (54, 56, 58) coupled to the
control | er (18¥echanisnscoupleddp tan rleghinia aafinstate battery H3S)s ox

| ocal |y derived envjronnental information fromthe sensors if desired,

whi ch sensors #efdubbraesiilatornc| ude one or nore of a heat sensor (56),
snoke sensor (54) and rain sensor (58). 9. An apparatus as clained in any
preceding claimin

6. An apparatus as claimed in claim 5 in which the
energy storage device is a battery (35) which is trickle

chargéd.

7. An apparatus as claim in claim 6 in which the
battery (35) is trickle charged by way of one or more wires
(28) connectable to a mains power supply (26) of a building
or by a solar cell (29), or in which the battery (35) is
trickle charged by way or a direct current trickle charge
current carried on a twisted wire pair, which twisted wire
pair also lcarries command :signals to the associated

controller (18) from a central controller (22).

8. An apparatus as claimed in any preceding claim
and including local environmental sensors (54, 56, 58)
coupled to the controller (18) which is arranged to be able
to operate on the basis of locally derived environmental
information from the sensors if desired, which sensors may,
optionally, include one or more of a heat sensor (56),

smoke sensor (54) and rain sensor (58).

9. An apparatus as claimed in any preceding claim in



UICL-MS *2aDate:............. which there are two nore conponernt s, (34) .
controlled by a single controller (18).
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which there are two more components (34) controlled by a

single controller (18).



