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This invention relates to a system for controlling act uat ion of mains
powered el ectrical devices, using a 5 |owvoltage, direct current control
circuit to command and effect switching of power to the devices.

The i nvent WMAEMbeen devel oped and is hereinafter descriGR#UI0ST3y
way of exanple in the context of a systemthat1 - utilises a central
processor which is arranged to act on 10 n&%@ and issue
actuating signals for thePCPOWER 9’[’05 ESt o devices in a

donesti c resi dwmm?. BACKGRClJND OF THE | NVENTI ON
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Thi s approach [igy ”&éﬁ?ag{é‘e &ﬂPé'&E %r%ﬁtnqzarﬁ%ur ecckxf&ﬁta ko cGinM&Hd

system installation _but npose %} or vol tage
regulation in or deP“@haFfFEFFab?”é‘tChlngpePgt |B‘?|"'%\3FI It cE £ ?W‘i??angl ng™
circuit conditionsinventipol bdsngeehadgeeloped lendi e h¥rainaficest debaribed

The i nclusi on @fy awgl tgge dgaHial edn ﬁ@th&itrer:&nt oBOVET gystedtPRhit

as such does not présent any difficCulties ut a robI em oc¢urs whe

attenpting to nodultdifRE 6t IGEARE Pr°°88ﬁ9?a?ff”-€5nEFoFrE?P%%‘?tt‘ao‘?‘?‘éggn
wi th command artd/ orcommandct sagnals siagnhl sissueThattusting cmigmalts ofalr the

regul ated POV HRR! Yof Wddi tcHInRS €BbweFCl @ de¥ReEaNCEn W0 gBRestic
residence or other building.
BACKGROUND OF THE INVENTION
In a system to which the invention relates, common
15 control circuit wiring is employed to carry command
signals, actuating signals and current at a level
sufficient to effect actuation of switching relays. This
approach minimises the amount of wiring required for a
given system installation but it does impose a
20 requirement for voltage regulation in order that reliable
operation will occur with changing circuit conditions,
including changes to the size of the installation. The
inclusion of a voltage regulated, direct current power
supply as such does not present any difficulties, but a
- 25 problem occurs when attempting to modulate the otherwise
constant control circuit wvoltage with command and/or
actuating signals. ' That is, a conventional regulated
power supply will present zero impedance to an
alternating signal and, thus, effectively absorb the -
30 command and actuating signals.

One attempt has been made to avoid this problem by
‘arranging for the response time of voltage regulation to
be slow relative to the frequency of modulation used by
both the command -and the ac_tuating} signals.  However,

35 this solution requires the introduction of R.C time
constant circuit components, resulting in consequential
power loss and imposing limits on the number of load
devices that may be connected to a given installation. '



alternating signal and, thus, effectively absorb the 30 command and

actuating signals. One attenpt has been nmade to avoid this probl em
by arranging for the response tinme of voltage regulation to be sl ow
relative to the frequency of nodul ation used by = both the command and

t he actuating S|gnals However, 35 this solution reqU|res t he

i ntroduction tinme constant circuit conponents, PFEAYPEPUE i n
consequenti al power | oss and inposing Iimts on the nunber of I oad
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controlling the connectlon ower,to el ectrical devices by way of
swi t chi ng devi ces “B§ CQREH |€ﬁdc6 MRS BIMRLRol t age, direct current
power supply, an ewbusu|¢hb qoressgitl cinvesituieen mdye bewdefinpgdl proadlgnd
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presence of tife and wh:.ch comprises a low voltage, direct current power
supply, an electrical connection between the power supply
and the switching devices, and means for generating and
feeding to the electrical connection pulse-form control
signals. The system is characterised in that the power

15 supply includes means for detecting the presence of the
pulse-form control signals and means for modulating the
output wvoltage of the power supply between two discrete
levels responsive to and at a rate corresponding with
that of the pulse-form control signals.

20 The invention in a more specific, preferred form may
be defined as providing a system for controlling the
connection of power to electrical devices by way of
switching devices and which comprises a low voltage,
direct current power supply, a plurality of command units

25 connected to and powered from the power supply by way of
an electrical connection, and a plurality of switching
devices connected to and powered from the power supply by
way of the electrical connection. Respective ones of the
command units are arranged to generate uniquely coded

30 pulse-form command signals and to feed the command
signals to a central processing unit by way of the
electrical connection, and the central processing unit is
arranged to generate pulse-form actuating signals having
codes determined by respective command signals and to

35 feed the actuating signals to the switching devices by
way of the electrical connection. The system is
characterised in that the power supply incorporates a
voltage regulator which includes means for detecting the
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The invention in a nore specific, preferred form nmay be defined as
providing a systemfor controlling the connection of power to
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- 3- presggice 1éfel tWELL Py pEcdTIyN béi gatRe afdermednas ftwy 30 volts,

modul ati ng the"OUtrP&J t gl tda %Pfe?'fentcge pEtiide S%Pé yuBﬁé#%Bd lower voltage
levels will typically be in the order of one to five
volts. '

In use of the above defined system (when in its

15 preferred form) the switching devices are arranged to
effect connection of power to associated ones of the
electrical devices responsive to detection by the
switching devices of appropriately coded actuating
signals. .

20 PREFERRED OF INVENTION

The command units ©preferably comprise signal
generators that produce digital form coded signals when
operated. Operation may be effected manually, for
example by operation of a push-button type switch, or

25 remotely from a further signal generator such as an
infra-red signal radiating device.

The switching devices preferably comprise electro-
magnetic relays having contacts which are either normally
open or normally closed, depending upon the electrical

30 devices to which the relays are required to switch power.
Alternatively, the switching devices may comprise
bistable relay units. In either case, each of the
switching relays includes circuitry which is arranged to
detect for the existence of an appropriately coded

35 actuating signal from the central processing unit and to
initiate a switching operation upon detection of the
appropriate actuating signal.



two discrete levels responsive to and at a rate correspondi ng

with that of the pulse-formsignals. 5 - The two discrete output .
vol tage | evel s of the power supply conprise an upper |evel which
corresponds to the unnmodul ated vol tage | evel of the supply and a | ower

| evel corresponding to the m ninumvoltage | evel required for t he

command and/ oVQ8Y1983 ng signals. The upper voltage 10 | evdlCHAYI6A0STI
typically be in the order of 15 to 30 volts, 4 - and the difference between
t he upper and | ower voltage levels will typically be in the order of
one to five vol ts. The central ygprotessiacaboveitef mayd Sooperhse( wkaty
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Operation may be ulPry , Per grerated oak| V3Rt 6%er3?"8}lsof°fa
push-button type gmpélexusw 23nd axibt ehg simphest f yevadr thegsylstege mayather
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and to i niti &sed%t@@cteahlcaguéog&atseae BPOoBokRAREt bRDcHTid Nehe form of
appropri ate alcg uatd Qagc i% detectors. As a further example, the system
may be progranmed to effect energisation of lighting and
other electrical devices at predetermined times, either
for the purpose of readying a dwelling for intending
occupancy or to give the impression of residential
20 occupation to would-be intruders. ~Override controls may
be programmed into the system, for example to prevent
energisation of 1lighting wunder high ambient 1light
conditions or to bar actuation of selected electrical
devices.
25 The invention will be more fully understood from the
following description of a preferred embodiment of a
system for controlling the actuation of mains powered
electrical devices in a domestic residence. The
description is provided with reference to the
30 accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings -
Figure 1 shows a schematic representation of the
complete system,
35 Figure 2 shows a circuit diagram of a power supply
that is incorporated in the system of Figure 1,
Figure 2A is a graphical representation of an
example output voltage of the power supply, and
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-4- : The central processing ypit nay conprise any
conventional type of stand-al one processor or comnputer and it
preferably incorporates a keyboard or other mechanismto permt data
entry .and, possibly, progranmng 5 of the systemto neet specific
operational r qpldREMNt S. The system may be oper at e PCAIVAUSSMOOSIBIS
| evel s of conplexity, and at the sinplest_level the systemmay be
enpl oyed to control energisation of predet ern ned room l'i ghting

responsive to manual aﬁig&ﬁé' @n eﬁo@geaordmg&nk&uw +&br &P b 0OgERRd
units. Again at a.si e system e programred t

control energi sat P> geneﬁpgggt @'Prh S‘ESF e‘%%‘&faﬁ% d‘mﬂt’ﬁg
and to arm an mntthadevsaemrqtflhlmeeellent that a nobil e target S
detected to be prews By ; ,
det ect ors. 35 a may be programre to
ef fect energi sati 60 ght i ng and ot her electrical devices at
predeterm ned tines, eAsherillustfxatede pwhsosecomplesidyi ngortyok! | isysteny

i ntendi ng 0CCURAREY 585 t® Hower heuppPy e onn%nreﬁéd@mn@ctaa to a
occupation to woul d d

ruders... Override contrals pr ogr anne
into the system ﬁ&ngf a8&u JLRFAATINg %e@tséﬁ’t#? ?“?P’S%t thy u%@r
hi gh anbi ent |i ghtpower cuptilyi cincarpaxates actuvansbormdr Aetigigeedrectifier

electrical 49 de\é‘l‘i‘%ﬁit2512 as Tgﬁoﬁﬂvq&t | piqudd | De grae iful b¥ovides a
under st ood fromt description of _a preferr d e %I ment__of

a system f or gdﬁﬁc& I‘F“H@refrffe QBERYE; &P of ﬁ?ﬁ%gﬁov@?% ato The

output £from the wvoltage regulator is maintained at a
nominal potential of 20 volts and is connected to two-

the system

wire control circuit wiring 14.

15 Three command units 152, B and C are shown connected
to the control circuit wiring 14, although a typical
system would normally employ a significantly greater

number of command units. Each command wunit 15
incorporates a manually operable push-button type switch
20 16 and a signal generator 17. The signal generator

associated with each command unit 15 is shown in Figure
3, is powered by way of the control circuit wiring 14 and
is arranged to generate a unique command signal composed
of a digital modulation of the control circuit wvoltage.
25 The command signals from the command units 15 are
detected by a central processing unit 18 which is
connected to the control circuit wiring 14 and powered
from the main supply 11. The central processing unit 18
is programmed to translate detected command signals into
30 actuating signals which are fed to the control circuit
wiring for detection by actuator relay units 1SA, B
and C. The central processing unit is programmed to
preclude simultaneous superimposition of two or more
command and/or actuating signals on the control circuit
35 wiring. _
Also, the central processing unit 18 includes
programming facilities which permit local programming or



electrical devices in a domestic residence. The
description 1is provi ded wth reference to the 30 acconpanying *

dr awi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS In the draw ngs -
Figure 1 shows a schematic representation of the conpl ete system 35
Figure 2 shows a circuit diagramof a power supply that | [gr at ed
in the systeW@P"1%3fure 1, Figure 2A is a graphical represen ation
of an exanpl e out put voltage of the poweé supply, and
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i gure 1. dHE

I NVENTI ON '; Ust rattrg(}qu;t[ lg corrp?g%%g) cont r(C)F Sys %nrﬁral
conprises a pomeprs’@sﬁsynsoumt:eh I's connected to a si ngl e phase,

?' ter][\atl ng/g;u(rjent rmehafs §uﬁ@é&'o£1 reldie unitpowas sepphy inecerporates a
ranst or ner ri e LTrer CI ui t 2, g it
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provi des a urreﬁ toavoltaere
out put from the wéncagsryr &jul attltﬁ l%tm n@A&i Wéélcét 1Sa arraqg@q!, eg detect

potential of 20 @t SagndapSr&PiedBf cddedo-actuation signal from the

central processing unit 18 and to apply a relay operating

10 signal to the associated relay 20 upon receipt of the

actuating signal. Having been actuated to a closed

condition, each relay 20 functions to connect an
associated load 22 to the mains supply 11.

As an example of one possible operating condition of

15 the system, operation of the switch 16 in command

unit 15A may produce a command signal having a code which

is recognised by the central processing unit 18 as one

which should be translated into an actuating signal which

is detectable by relay unit 1S9C. Then, having detected

20 the actuating signal, the relay unit 19C causes its

relay 20 to close in order that mains power will be

connected to load 22C.

The power supply shown in Figure 2 functions to

maintain the 20 volt supply to the control circuit wiring

25 14 in the absence of any command or actuating signal on

the control circuit wiring 14. For this purpose the

power supply circuit incorporates a voltage regulator 22.

To protect against T"absorption"” of the command or

actuating signals, as a consequence of normal volté.ge

30 regulation performed by the power supply, the power

supply as shown in Figure 2 is arranged to regulate or,

expressed in an alternative way, modulate the output

voltage to the control circuit wiring 14 between two

levels at a rate which corresponds with that of the coded

35 command and actuating signals that appear at any one time

on the control circuit wiring. Thus, the power supply

functions to detect for the presence of pulse-form

signals generated by the command units 15 or by the



wire control circuit wiring 14. 15 Three command units 15A, B and C

ar e_shawn caonnect ed to the contegl circuit wiring 14 althouagh a
typi cal system woul d nornmal Iy enploy a significantly greater nunber
of command wunits. Each comand wunit 15 i ncorporates a

manual | y operabl e push-button type switch 20 16 and a signal generator 17.
The signal gewersahess associ ated with each command unit IPCTAUMNEBSS i n
Fi gure 3, is powered by way of the control circuit wiring 14 and S
arranged to generate a uni que comrand signal conposed of a digital
nodul ation of the ggidFpl ﬁkbéé'ééifé@![ Lage. 2P and tol hRoseraEd d cheg sl

e

fromthe conmand units 15 are . cted by a cent.ral. essl uni t
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fromthe main supp¥ich. thehesignzial apmaadssi ngModiiatipn  ofj sthe o FupRrk
]E gdt [ gntslhgt e det ef&@&ﬁéﬂ@é&ﬁé _gf‘_éléﬁoz%ﬁxﬁé Sf)o gbkuabdisgenc@nalfs avhesrimaic
control _circuit, ., Wi r _detectian r ts
19A, B s ofadtidring s&%‘@@?&“ﬁ‘g""gnﬁ Farg ﬁrg%ﬁg%ﬁ%% A e
precl ude si mul t aneofis theperddesdsicompandf amoagtuabirg sigeakwand ThuE, orthe
actuating signals gpdie ¢entagd &b MbduldeedVibdtben the twoAl (¥ppeirNeand

cent ral processi ng, Ui fy 18 jncl udes ;- o BLOALATTHIG' B LELESHE Sud'dl ¢

| ocal programmi ng _
PCT/ AU96/ 00573 the repmeapchmy ArtoRtilhg signais.usThg vPReY bbryel (ebtthe
10 power supply voltage is +20 wvolts, as stated above, and

the lower level is typically +17 volts as shown in the
voltage signal that is graphed in Figure 2A. .

The voltage regulator 22 comprises an  LM350
adjustable linear wvoltage regulator and its output level

15 is determined by the vaiue of the resistance ratic R,/R;
or, wheﬁ a comparator 23 is controlled effectively to
place resistance Ry and Ry in ‘parallel, by the resistance
ratio Rz.R3/Rl (R2+R3) . -

‘"With the specific circuit configuration shown in

20 Figure 3 and with the value of the output voltage being

- determined by the resistance ration Ry/R;, the output
voltage is maintained at a level of 20 volts with no
command or actuator signals on the control circuit
wiring 14.

25 The comparator 23 comprises an operational amplifier
having a small offset, determined by the ratio R4/Rg and,
because of the small offset, a separate regulated voltage
source 24 is provided to ensure a constant voltage supply
to the comparator circuit 23. The regulator 24 comprises

30 a 178L12 constant voltage supply 'integrated circuit
device. -

When the system is operating without command or
actuator signals on the control circuit wiring 14, the
non-inverting input of the comparator 23 remains high and

35 the output voltage level of the regulator 22 (determined
by the resistance ratio Ry/R;) is maintained high at 20
volts. However, if one of the command units as shown in

- Figure 3 is actuated, current flow through the collector



shown), to effect extension of the systemand/or to nodify the
translating functions of the central processing unit. 5 The-
actuator relay wunits 19 each incorporate a bi stable relay 20
and detector/signal processi ng circuitry 21, the latter of which is
arranged to detect for an appropriately coded actuation signal fromthe
central proced@PHl063 t 18 and to apply a relay operating 10 PCIAJ6#05TD t he
associ ated relay 20 upon receipt of the -.agtuating signal. . Having
been actuated to a closed condition, each relay 20 functions to
connect an asgeEisted [Rgadn2ZHe sibgnali genstppdy 17. will be debecied

of The switen 13 Pt ERRg “Redlangr braine hec Ry Sem
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az)pl i ed to the sanme cont r(rﬁlmuﬂlnimljutl "15' 14 on whi ch the si g\pg: L&ge

appear . Modul ation of the supp y vol t age occurs responsive to the
exi stence of a command 5 or actuating signal and at a rate corres ond I ng
with that wo 91/163coded command or actuating signal. ThETAY "ﬁ’
supply vol tage is nodul ated between the two_.(gpper and | ower) |evels
and in a manner which enulates the codes of t he conmand or actuating
signals. The upperrdeeviams the 10 power supply voltage is +20 volts, as

stated above, and Lhe I g {,s}:ga{ekofsc&y&y&ql Iﬂ? thé ‘é@hhécé@oﬁ"@ﬂ\”‘pdvié

t he vol tage si gnal that i S volt a

regul at or corft i §é§c’35ﬁcall\/[§’f?0’1°es a‘Eﬁ'u Xbl | PH&EFRIRT ¢ é&é’lFsﬁul
and its out put Iewahclﬁ dcmpdﬁbesm aedlby theltagee dfirelcs reerselatncepmno

Rlerr]/Rerr] g Féuéjr"r ﬁl :&Iaqr gxﬁe%t‘iagt nghggne{:ﬁécﬁdﬁ/@f ysﬁﬁbly

pI ace resi st ance rr par Sl stance |, 4

Rlerr]Rlerr]/ R err3ng F{—’é?r BY H‘$ devices, H“eaﬂ?e Y FFHTRRE IS (?cﬂ
configuration showeddintf téi ghee aleditrinalh ¢dmnection gpulse foutputontrol

vol tage bei ng fgq.}aefgn ned, % (f‘%te“ %1' Ixteae] %hEOPogkvﬁmr t&hﬁ%ﬂfrttcm&

out put vol t age" i nt al ne 0
command or act uat dreafiindf I orfiqtRCtidiR rd?h%l pEgsence  of;  FRg (Bulse-form
10 control signals and means for modulating the output

voltage of the power supply between two discrete levels
responsive to and at a rate corresponding with that of
the pulse-form control signals.
2. The system as claimed in claim 1 further
15 characterised in that the means for generating the pulse-
form control signals comprise actuatable command units
which are arranged when actuated to generate digitaliy'
coded command signals.
3. The system as claimed in claim 1 further
20 characterised in that the means for generating the pulse-
form control signals comprise actuatable command units
and a central processing unit, in that respective ones of
the command units are arranged when actuated to generate
unigque digitally. coded command signals, in that the
25 central processing unit is arranged to detect the
digitally coded command signals and to generate digitally
coded actuating signals which are predetermined by the
respective digitally coded command signals, and in that
respective ones of the switching'devices are arranged to
30 effect switching operations responsive to detection of
the presence of predetermined ones of the digitally coded
actuating signals.
4. The system as claimed in claim 3 further
characterised in that the central processing unit is
35 programmed to translate respective ones of detected said
command signals into predetermined said actuating
signals.



25 ' The conpar ator an operat ional anplifier havi ng a
smal| offset, determn ﬂﬂ!ﬂﬂﬂ]‘q ﬂ /[ R5 and, because of the snal l»
of fset, a separate regu source 24 is provided to ensure a-
constant voltage supply to the corrparat or circuit 23. The regul ator 24
conprises 30 a 78L12 constant voltage supply integrated circuit

devi ce. WO 9TN¥3% the systemis operating without commantCAU6/00573
actuator signals on the control circuit wirimng 14, the non-i nverting

i nput of the conparator 23 remains high and 35 t he out put voltage |evel

of the regulator 22 (deterTheedsystembyasheclaimaed ante relaimR(®rriuRflesr])

i's maintained hi Qf__l’xaafa@&rlsed Voh! SepdOVRYRr %FP&‘? Y Jé@fssﬁ% ﬁir.i:'niiss

as shown in ure 3 J s actuate current ow throu h.the ¢ ector
WO 97/ 10639 programme to preclude simul LRREPUE g -;.glpos:.t:.on of

resistor R6 in thwesi gal mgeeer adramarky \anid/olre deteatiny sigaslsuromnttiie ow
t hrough resisgor Headild [o]4) éé‘ﬁﬁﬁy hI Ghliet ,_1 (o]¥1 A$:32 th
consequence and as a resé]ﬁat 0 © t he ngvw(e)ﬂ)set es w ﬁgp%)};/ t he valeue
of resistors R erfYitrhing,deyiges the inverting |nput to t he conpar at or
23 will go hi gh redd.ati Thet csytdue:moasi ladmiedg impolaima®seot helaim 3

output of the conpgrey % fa Blel S A] £41 AL VERURPIAOGhe cABHM dinics

Rlerr] in parall resi stor err e out put ul at or
will then go | ow, CRFRFLISRE & r ARG c@Pﬁé’ﬂ?ﬁF vﬁ]”bEghl n%ﬁ‘q:at g afor
| evel of apptroxi ngemesatiing theofiigitally coded command signal responsive

to actuation of the switch.

7. The system as claimed in any one of claims 1 to
4 further characterised in that the switching devices
comprise electromagnetic relays which are arranged to

15 connect a mains supply to the electrical devices. '

8. The sgystem as claimed in any one of the
preceding claims further characterised in that the power
supply is arranged to provide an output having an upper
voltage 1level in the absence of any said pulse-form

20 control signal on the electrical connection between the
power supply and the switching devices, and in that the
power supply is arranged to effect a reduction in the
voltage level of the output responsive to and at the rate
of any said pulse-form control signal that is detected to

25 exist on the electrical connection.

8. The system. as claimed in any one of the
preceding claims further characterised in that the power
supply includes a voltage regulator circuit which
provides an output having an upper voltage level in the

a0 absence of any said pulse-form control signal on the
elec’trical connection between the power supply and the
switching devices, in that the power supply includes
means for detecting changes in current flow through the
power supply due to the presence of any said pulse-form

35 control signal on the electrical connection, and in that
means are provided for effecting a reduction in the
voltage level of the output of the regulator circuit



The regul ator out put gﬁ mlnmr | ow unti | current flow through
—-r:—he—lhe-g-u-r—a{-ef—eﬂ{-pﬂ-t-—w—l—i—r-el_u;n

to the high level. Thes sanme csrcuit operation will occur with
generation of an actuator signal in the system WO 97/ 10639
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1. A system f¥P9%@¥3%0l 1ing the connection of power f o ePETAPROQ573
devi ces by way of swi tching devices and -wi ch conprises a |- ow vol t age,
direct current power 5 supply, an electrical connection between the power
suppl y and t heresponsiivey tir\andsat avige nxats 66r changeadengebed in said
feeding to the el e@ﬁfﬁ'-é,‘rﬂ-j @_@wect I on pul se-form contr ol si gnal s;

characterised in that t p i ncl ud ans for detecting the
presence of the pul se-f r Osyﬁgﬁ‘g J(E)¥r ‘é‘?@?ﬁﬂ%él%dﬂ%eé‘r?émeﬁ?rmﬁoﬂﬁlﬁ YoE
t he out put voi® agéectrital pdevicegppby weyweef swdtchivgetdevimes sand
responsive to gnd mu_ehrmpcf%@gspandwq V%ﬂ;a !t Qﬁrect t%r%hﬁe 58hd

control signals.

st eg] cla
further 15 charact¥8¥ed ?n ptlﬁ’d'"ta n§°F‘B'Pn8en‘€?’arﬁ n§°f‘ﬂﬁcbﬁ‘|isé°° and
form control signa@ewexathr frematheatpdwer cenpphy Uy tway of wim cklacerical -

arranged when act l@érﬁﬂeéﬁcﬁ:eneraéG digdi tglh¥alicy Ce¢ed SPPEHIhe! 988 $ces
3. The system as clcrat(ﬁras cl aim dl further 20 char cterlsed I n

that the means for“YeHe ﬁfbdrﬁf? e from the power ‘SUPly by way of
10 the electrical connection, respective ones of the command

units being arranged to generate uniquely coded pulse-
form command signals and to feed the command signals to a
central processing unit by way of the electrical
connection, and the central processing unit being
15 arranged to generate pulse-form actuating signals having
codes determined by respective said command signals and
to feed the actuating signals to the switching devices b}}
way of the electrical connection; characterised in that
the power supply includes means for detecting ‘the
20 presence of the ©pulse-form signals and means for.
modulating the output voltage of the power supply between
two discrete levels respoﬁéive to and at a rate
corresponding with that of the pulse-form signals.
11. A system for controlling the connection of power
25 to electrical devices by way of switching devices,
substantially as shown in the accompanying drawings and
substantially as hereinbefore described with reference
thereto.




form control signals conprise actuatable conmand units and a centra
processing unit in that respective gnes of the command units are
arranged when actuated to generate unique digitally coded conmand
signals, in that the 25 <central processing unit is arranged to
detect the digitally coded conmand signals and to generate digitally
coded actuati Rgos¥fesy S Whi ch are predeterm ned by the I REG6l0d 3
digitally coded command signals, and in tifat respective ones of the
switching devices are arranged to 30 effect swi tching operations
responsi ve to detection of t he presence of predeterm ned ones of the
digitally coded actuating signals. 4. The system as
claimed in claim 3 further characterised in that The central
processing unit is 35 progranmed to translate respective ones of detected

said . command signal.s i nt o~ 7 edet er m ned j actuating

si gnal s. WD /iORQOA//D/' //}Ewgi

PCT/ AU96/ 00573 (9:——- POWER VOLTAGE 5—he
system as clained ™ clSUFLPLY furt her REGr adterised in that Mhe
central processing uni% T3] ro 'LganggLHj§_§TﬁﬁTT@neo{ES

superi nposition of two or nore conmand and/or actuating sijgna on the

5 el ectrical connection between the power supply and the gwi t ghi ng
devi ces. 6. The systemas claimed in claim2 or claijm 3
further characterised in that each of the command units

(f/ Ny =

CcP

7
FiIc.1 Pk [ [ |
1548 |3 )
77 | Clm— | I |
K L
) -_-TNO—-———- //2/ 3
A Ly f{m' A -
(77 20 o
om l/ .
2 _I ° 156 - B 19
224B| Lz f E -

20
SUBSTITUTE SHEET (RULE 26)



conprises a nanual |y operable switch and means for 10 generating the

di gitakly coded comrand-sig -

7. The systemas clained in any one of clainms 1 to 4 further
characterised in that the switching devices conprise el ectromagnetic
rel ays which are arranged to 15 connect a nmains supply to the electrijcal
devi %:/es. wo9760639'gll'he system as clainmed in pgng one ..I’WA'?%‘W&S”
precedi ng clains further characterised i #/€hat the power supply is
arranged to provide an out put having an upper voltage level in the
absence of any said pulse-form20 control signal on the electrical
connection between the power supply and thqt§mﬁtching devices, and in
that the power supply is arranged tjo effie a reduction in the
voltage | evel of the output responsiveito and gis the rate of any said
pul se-formcontrol signal that is detegted tjo &)y exist on the electrica
connecti on. 9. The system cliaigEd in any one of the

preceding clains further characterised
includes a voltage regulator <circu
havi ng an upper voltage level in the 3

t hat} gt he power supply
iC provi des an out put
abgence of any said pul se-form

control signal on the electric onnedti on between the power supply
and the swi tching devices, in power supply includes
means for detecting chaqﬁgs in current YTow through the power supply
due to the presence of ahy said pulse-form35 control signal on the
el ectrical connection, in thap meantd ape provided.for effecting a
reduction in the vadtjage | evel of the o p t-ot"jhgfrg@ULéfbf circuit
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- 1F———responstre—to—the—at—i-he—rate of ekmqg-e—de{-es-t-ed—u-n-sa-l.i“ )

current flow. 10. A systemfor controlling the connection of power

to electrical devices by way of switching devices and 5 which conprises a

| ow vol tage, direct current power - supply, a plurality of codsN units

connected to and owered {r ws RS y of arngeMBgtri cal

connecti on, OP(; plurali ty o m@au é@%ggﬁ conngeted to

and pO\tNer eotn*rmﬁbﬁmmnc%m VUsznﬁu uﬁbak%mtmmmpmahwm @on

respecti I II&J T verngart ETTET dt

uni quel yYﬁ) ,P’i’ Mr M commanil si é‘ﬁh‘r‘%’"ﬁ'ﬁ'&'f‘g'??'@éa"“?gm m";ﬁﬂg 97/10639

signal s ]E! lmeaeﬂmmf)r’%esm ng uppl le“) m@&,ﬁﬁ@,%%rl C%Mmh 1997 (200397 |

connect || p+ocessing—u belng-—15-—arrangedto-generate |

pul se-f %!1) ﬂ&.&.m,.i n S Rie: N2V Retauosonfi9 85 n@g.ﬁmm@ ALbMM, ARSRE QL] BACRES BbCBR,

comand nal s an to feed the actuat{ng sB rmL@-! m.a:mezmmcmmm GB, GE,
, K3 LK, LR, LS,

devi ¢ces E‘}’ rnatignel Filipg Dateio el3é@!°F'?°b'é?5(b¥9Pryé"t|on ‘;J%i‘) I8, KRy K ,1, N
t he pow\er supply includes neans for® get ec};-,L RS, RU ’ S Q)
t he pull se)HyodtyPats i gnalf and neans for nudmsauz

of the powef PHAfIpl y bet'idprmmber 199 (803H)s cAt e Ie%% %ﬂ%? '%;’Q’%- a}%e
te:

rate corresponding with that of the pu|se-f g lGrSiEM: ch,m_p-rsm,o

Syst em fl Om Applieint O |ai! AgigrialdS12e0 PiaClS): ORP.MIf INDDWer BECF, €6, CLEMeGA. GNOV. MRma/SIN:mTG)L
by way/| of W‘W@éﬂ 4 Hill Sy iDar hntjal ly as shown in the

acconpanyi ng dr awi ngs aift subst ant i g | Ypandaer ei nbef ore described with

r ef er eng ¢2) Inventerjemd et 0. With internasional search repors.
(75) Inventor/Applicant (for US only): SOSNOWSKI1, Zenon
{AU/AUJ; 38 Peachtrec Road, Penrith, NSW 2750 (AU). V]

(74) Agent: GRIFFITH HACK; GP.O. Box 4164, Sydney, NSW
2001 (AU).

0802200-7

(54) Title: DC POWER CONTROL OF SWITCHING DEVICES /

S7) Abstract
( p /D (—fs‘.

A system for controlling the connection of power from a mains g—‘ LowiR. ol P
supply (11) to electrical devices (22) by way of switching devices o—q i j
{19). The system includes a low voltage, direct current power supply
(10), a plurality of command units (15) connected to and powered
from the power supply by way of an electrical connection (14), and a
plurality of switching devices (19) connected to and powered from the 17 8
power supply by way of the electrical connection (14). Respective &, /
ones (15A, 15B and 15C) of the command units arc arranged to = > | crPu
generate uniquely coded pulse-form command signals and to feed T
the command signals to a central processing unit (18) by way of the
clectrical connection (14), and the central processing unit is arranged 5
to generate pulse-form actuating signals baving codes determined by / > 7
respective ones of the command signals. The central processing unit is ’ H -
arranged to feed the actuating signals to the switching devices (19) 1

by way of the electrical connection (14). The power supply (10)

incorporates a volage regulator (11) which includes circuitry which 5Bty ::
functions to detect the presence of the pulse-form signals on the

-

electrical connection (14), and the voltage regulator includes means 17 cHi A U
L4 for modulating the output voltage of the power supply between two \
discrete levels responsive to and at a rate comresponding with that of ~ o———— 27
the pulse-form signals. : ( s 2 ]
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