ENERGY SAVI NG FLUORESCENT LI GHTI NG SYSTEM FI ELD OF
THE I NVENTION This invention relates to reducing the
energy consunption of magnetically ball asted
fluorescent |anps by enabling themto operate at
variable levels of light intensity. BACKGROUND

Fl uorescent lighting is widely used for the genera
lighting of comon areas |ike corridors, walkways and
staircases;_h ver fren tines they renmain_at ful
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avai |l abl e systens for di mm ng magnetically ball asted
BACKGROUND | n nost cases, such fluorescent lights are
sinply switched on at dusk and left at on at ful
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Consequently, such wunnecessary lighting is both

wast eful of energy and results in substantially
unnecessary costs of buil ding operations.
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to substantially reduce such wasted energy and
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bal | asted system which may be | operated at variable
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desired at different
magnetically ballasted fluorescent light in use due to the low cost of such systems. However ,
there are no fow cost commercially available systems for dimming magnetically ballasted lights.
In most cases, such fluorescent lights are simply switched on at dusk and left at on at full power
until they are turned off at dawn. Such operation is wasteful of substantial amounts of energy
because they do not take into account the low, or even zero, human traffic in such common
areas, such as in the very late night or very early morning hours. Consequently, such

unnecessary lighting is both wasteful of energy and results in substantially unnecessary costs of

building operations.

Accordingly, it is an object of the present invention to substantially reduce such wasted energy

and unnecessary costs by providing a dimmable magnetically ballasted system which may be
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times. SUWARY OF THE | NVENTION I n accordance with an
aspect of the invention, there is provided an energy
saving circuit for use wth a fluorescent |anp, the
fluorescent |anp having a seal ed magnetic ball ast and
a pair of electrodes, the energy saving circuit
conprising: (a) a power source connected to the
fluorescent lanmp, (b) a pair of control switches, a

and con rol bal | ast connected between
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switching on the flrst switch and switching off the
second switch, current is supplied only through the
mai n ballast so as to provide a maxi mum|ine current
to the fluorescent lanp resulting in ful
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Descr firgt swich and switching off the second switch, current is supplied only through

- times.

the main ballast so as to provide a maximum line current to the fluorescent lamp
resulting in full illumination, and

by switching on the second switch and switching off the first switch, current is supplied through
both the control ballast and main ballast so as to provide a minimum line current fo the

fluorescent lamp resulting in reduced illumination.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram of the fluorescent lighting circuit in connection with a
microcontroller/microprocessor, auxiliary components and the alternating current (A.C.) voltage
source;

Figures 2a to 2b illustrate the functions of a typical PIR (Passive Infra-Red) processing circuit.

Figure 3 illustrates the voltage/current waveforms experienced by the fluorescent lamp when the
alternating current (A.C.) voltage is applied to the fluorescent lamp.




Figure 1 illustrates a variable intensity |ighting
system 10 including a standard nmagnetically ballasted
fluorescent lanmp 12 powered by an energy-savi ng
circuit according to the present invention. For
exanple, lanp 12 may be a commercially avail abl e
40-watt T12 fluorescent lanp having an internally
seal ed magnetic ballast and a pair of electrodes or
Jfilaments 14, 16. Lanp 12 is powered by a variable
Deta"e\#ol{)?sa?é'gtt'gﬂur ce 18 which, for exanple, may be a
conventional 120 or 240 volt AC source. In the
pr esent invention AC power is supplied to filaments
ci,rcu
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control ballast 26, whereas, when the order of
switching is reversed, only main ballast 24 is in the
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required.

While it will be apparent that numerous types of switches may be used in the present invention,
it has been found that triac switches are substantially preferred, and it will also be understood
that three or more inductances, together with additional switches, may be used to produce light
intensities of the lamp at three or more levels thereby enabling a standard magnetically ballasted

fluorescent lamp to operate at multiple levels of light intensity as may be desired.




for a nunber of reasons as will becone nore fully
apparent. Accordingly, a mcrocontroller 30 is
illustrated in Figure 1 as supplying on/off voltage to
operate triacs 20, 22. The microcontroller 30 uses the
alternating current (A.C ) voltage zero crossing as a
stable tinme- base for enbedding a lighting schedul e.
As each A.C. cycle has a definitive period (20 s for
50Hz A.C. supply), accurate timngs can be enbedded
onto the microcontroller. For instance, t he

wnie B EASRBNEE 56 0 ST B REGERATIRY. & BBty i Spypmoor o
differen'i B}geg bf c?otn ngosgrgteﬁ%uﬂ a® B%Q-ﬁfgpr?é hg{1 he utse %Fg m%r co%prP Eeg is preferred

efa un1na

fora n ??%F%%glesﬁﬂég%édrﬂ%{n%umt fﬁllhf%ﬁi) egtﬂrﬁccg}cﬂr]gwldln%rj’o%%roller 30is
fﬂustratfe(’i”nl F@Mé Q'Qs%@{nbiﬁﬁ? g vB!?efdte 1 OP S{e tﬁ&%" gsser-by has

noved™ away ours’'rnto dawn,
the mcrocontroller 30 can switch back to
full-illum nation permanently. Controls inputs 130,
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136 followed by a conparator stage 138
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anplifier stage 136. This often entails the use of a

the midistadtroee B8t daansd pagadrheeto bafich HaofRsscabt @Al to operate at full-
anplifiers are nornmally used for the anplification

illuminatibia e the first fowohows ef oisesaticholt cblie tieonpapehRmmet B3Perate at half-
136. The conparator stage 136 is inplenented using

illuminatizt € tied nekt siz heties. Darimthésndis haurd, it apgd egly bate PIR detector output
alternating current (A . C ) voltage biasing that m ght
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processing circuit used in the present invention. The

the lastPioRrssinigriavn, eatiesomplied 3¢ cart swithamckigefutbflluaimation permanently.
anplifier stage 142 followed by a microcontroller 144.

ControlainpgtsghP o 2qe vide thesignetsder cbatioliing thastvitHee®@0b2%.or e t he
anplifier stage 142. By using microcontrollers 144
that incorporate input pins (such as those from
M crochi p Technol ogy eg Pl C16F609 etc) that has the

Figure ZallvsiatesianbypisalddRi sdnst P@s@ssm @rahgeking use of goarspliiieestage 136

to elimnate the conparator
followed by a comparator stage 138, pyroetectnc detector 134 is installed before the amplifier

stage 136. This often entails the use of a quad operational amplifier 136. Two operational
amplifiers are normally used for the amplification stage with two more used for the comparator
stage 136. The comparator stage 136 is implemented using external discrete components and

appropriate alternating current (A.C.) voltage biasing that might drift with time.

Figure 2b illustrates a PIR signal processing circuit used in the present invention. The PIR signal

processing circuit makes use of an amplifier stage 142 followed by a microcontroller 144. A
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stage using operational anplifiers. In addition, this
new approach nmakes use of the built-in hysterisis of
the input pin, thereby preventing false PIR detections
from changi ng anbient tenperature. Figure 3
illustrates the voltage waveforns experienced by the
fluorescent |anp when the alternating current (AC
voltage is applied to the fluorescent |anp. The
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full illumnation can be resulted giving rise to e
temperB@eSi bil ity of nore cost-effective use of electricity
for general illumnation. Although exenplary
enbodi nents of the present invention have been shown
and described, it wll be apparent to those skilled
Figure id illubeatas tthd Maltage Wwavdieimsobxpdiangeshy mmgl iflibreatdn®NSmp Ofhen the
alternations to the invention as described herein my
alternatrey nwdent (AOneoitafe whamiied ep thvet flubreaterithemp SThe tdrredt whalisforms are
present invention. Al such changes, nodifications and
produced ther tiei atesnadihg uludetth 5@ aoliage bas shenn athewapgroximatedy 90° phase
scope of the present invention. 5 Clains: 1. An
laggingewarefyrmsefihe gntire ciraiit is fhelved sibenithchsemohdl seitds22ist swithged on, first
the fluorescent |anp having a seal ed nagnetic bal |l ast
switch @ ds aff Pilfrillupfin@ioot andbubsen setrademéciy @2 savwitedioffc fiist switch 20 is
conprising: (a) a power source connected to the
switchefd| qiolfdlsteminationhp, (c) a pair of control switches, a
mai n bal l ast and a control ballast connected

It is submitted that by programming the microcontroller / microprocessor such that by controlling
the switches 20, 22, half or full illumination can be resulted giving rise to the possibility of more

cost-effective use of electricity for general ifumination.

Although exemplary embodiments of the present invention have been shown and described, it
will be apparent to those skilled in the art that a number of changes, modifications, or
alternations to the invention as described herein may be made, none of which depart from the
spirit of the present invention. All such changes, modifications and alterations should therefore

be seen as within the scope of the present invention.




Claim

bet ween sai d power source and said | anp such that in
use, by switching on the first swtch [20] and
switching off the second [22] switch, current is
supplied only through the main ballast [24] so as to
provide a maxinmumline current to the fluorescent
lanmp resulting in full illum nation, and by sw tching
on the second switch [22] and switching off the first
4:20] switch, current is supplied through both the
control ball ast [24] and main ballast [26] so as to
provide a mninmumline current to the fluorescent |anp
resulting in reduced illumnation, 2. The
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claim4, wherein the PIR signal processing circuit

conpr is@gjhathe angh ibhilest [B4jageadnd proviRiEr PelR&BAUrh Gine current to the
detector. 6
fluorescent lamp resulting in full illumination, and
by switching on the second switch [22] and switching off the first [20] switch,
current is supplied through both the control ballast [24] and main ballast [26] so

as to provide a minimum line current to the fluorescent lamp resulting in reduced

illumination.

The energy-saving circuit according to claim 1, wherein the switching on / off of the

switches are controlfled by the microcontroller / microprocessor.

The energy-saving circuit according to claim 2, wherein the microcontroller further
includes an alternating current (A.C.) voltage zero crossing operating as a lighting
schedule.

The energy-saving circuit according to claims 2 or 3, wherein the microcontroiler /

microprocessor is further electrically connected to a PIR signal processing circuit.

The energy-saving circuit according to claim 4, wherein the PIR signal processing circuit

comprises an amplifier stage and a pyroelectric detector.




