Office de la Proprieté Canadian CA 2448565 C 2011/06/28

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 448 565
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2002/05/22 (51) CLInt./Int.Cl. HO05E8 37/00(2006.01),

HO5B 37/02(2006.01), HO5B 41/36 (2006.01)
(72) Inventeur/Inventor:

(87) Date publication PCT/PCT Publication Date: 2002/12/05
(45) Date de delivrance/lssue Date: 2011/06/28 WILHELM. WILLIAM GEORGE. US
(85) Entréee phase nationale/National Entry: 2003/11/25 e

(73) Proprietaire/Owner:
(86) N° demande PCT/PCT Application No.: US 2002/016552 NEXTEK POWER SYSTEMS, INC.. US

(87) N® publication PCT/PCT Publication No.: 2002/09818"1 (74) Agent: MCFADDEN, FINCHAM
(30) Priorité/Priority: 2001/05/26 (US60/293,707)

(54) Titre : TELECOMMANDE DE BALLASTS ELECTRONIQUES ET AUTRES DISPOSITIFS
54) Title: REMOTE CONTROL OF ELECTRONIC LIGHT BALLAST AND OTHER DEVICES

s
D (6I ( o6 . 67
O
50« 1 I I
_i/69 l__.._._\l...__i X ?13 (66
A\ e 30 ) *
| \ | 7 e — L d— a7 ST
_ 1+ YelB Iy 66
- : i"T 1= 1 1\_31 (
O 30 gl3
- | s 1
— a7/ NETT (66
68~ | ,
30 |3 |
» amgoc twos, | A
W 2 ot — P 2 ) { i}
" HOlout 3 <« GREEN /N _RED  _ - 47
1 a YELLOW BL ACK —
N[ ] =~ > 4 47
\ [ llouT
(57) Abrégée/Abstract:

An electronic ballast system controls one or more ballasts of HID or fluorescent lamps, which are controlled in an "on/off’ manner
by a ultra low power controller that Is isolated for a primary power circuit or derives its very low switch power from the ballast itself.
The on/off control provides a near lossless control system. This system may be applied to electronic ballast for operates at
fractional power levels corresponding to different lighting intensities and with conventional occupancy sensors. The system may
also be applied to other electronically compatible end-use devices and applications.

"ﬁk' """
:':‘;‘:‘-';:;‘:': Rty S,
N v b -:::; N7
D\ L "'.

B Y 177
R \"Q'}\%\Q?-’
e T

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




WO 02/098181 Al

CA 02448565 2003-11-25

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

(10) International Publication Number

5 December 2002 (05.12.2002) PCT WO 02/098181 Al
(51) International Patent Classification’: HO5B 37/00 CZ.DE. DK, DM, DZ. EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
(21) International Application Number: PCT/US02/16552 LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(22) International Filing Date: 22 May 2002 (22.05.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/293,707 26 May 2001 (26.05.2001) US

(71) Applicant: NEXTEK POWER SYSTEMS, INC.
[US/US]; 992 South Second Street, Ronkonkoma, NY
11779 (US).

(72) Inventor: WILLHELM, William, George; 34 Pine
Court, Riverhead, NY 11901 (US).

(74) Agent: WALKER, Alfred, M.; 225 Old Country Road,
Melville, NY 11747 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE, Bl, CFL, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) for all designations

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: REMOTE CONTROL OF ELECTRONIC LIGHT BALLAST AND OTHER DEVICES FIELD OF THE INVENTION

(GI ( ;67
/69 50\\, | 2 66
T R oy 82 0 3,
|\ ZO\@_L - 30 )
| \: | Jl ﬁ L 47
} F SRR | ( ; 66
T e R S '5_15 (
[ & 30, I3 |
\ " ﬂ |
o ,l. a7/ 2 ( 66
68~
< BLACK YELLOW _ ‘ { 331 ('3
30 > < RED GREEN . , ] G
' GREEN RED 47
3 > 3
LjjouT . ~ YELLOW BLACK , T
IN|[] - | " 47
[ [jouT

(57) Abstract: An electronic ballast system controls one or more ballasts of HID or fluorescent lamps, which are controlled in an
"on/off” manner by a ultra low power controller that is isolated for a primary power circuit or derives its very low switch power
from the ballast itself. The on/off control provides a near lossless control system. This system may be applied to electronic ballast
for operates at fractional power levels corresponding to different lighting intensities and with conventional occupancy sensors. The
system may also be applied to other electronically compatible end-use devices and applications.



10

15

20

25

30

35

CA 02448565 2007-02-27

1

REMOTE CONTROL OF ELECTRONIC LIGHT BALLAST AND OTHER DEVICES

FIELD OF THE INVENTION

The present invention relates to a system and device for
low power consumption of on/off control of a single or a
plurality of electronic ballasts that can be used for a
variety of lighting functions.
BACKGROUND |

Electronic ballasting of gas discharge lighting has
become the leading option over passive reactive ballasting.
Gas discharging lighting includes fluorescent and high
intensity discharge (HID) lamps. Electronic ballasts are
constructed with active electronic components such as

transistors that allow functional electrical control. The
normal operation of the ballasted lights requires them to be

energized or de-energized corresponding to "“on and off"
operation. This is usually accomplished by an external
mechanical switch, which applies or interrupts electrical
power to the ballast and corresponding causes the lamp(s) to
go on or off.

The ballast operating current and voltage that powers
the ballast must be experienced by this power switch which
for safety reasons is under restrictions governed by building
code wiring requirements for safety. Because of the special
knowledge associated with such power wiring a costly
professional electrician is normally required to alter any
switching control within a given building space.

There are a number of limitations associated with this
common means for on/off control. First the control switch
must support the current requirements of all the lighting in
a given area, so for large areas, the current carrying
capacity of the switch must be raised to accommodate the
greater load currents of the lighting. When this happens the
power switching arrangement becomes complex with power
switching implemented through a combination of mechanical and
electric relays (contactors) that increase to hardware needs,
increase expense and reduced reliability of the system.

Another limitation occurs if the switch is very remote
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and distant for the lights, requiring the lighting load
current'to pass to and from the remote switch causing an
undesirable electrical loss corresponding to resistive
voltage drops. Additionally, such a system is inflexible to
alterations and modifications, essentially requiring the
special training and experience of higher cost electric
contract service assistance, to alter a switching
arrangement, or to add automated remote functions to the
lights.
OBJECTS OF THE INVENTION

It i1s therefore an object of this invention to cause a
ballast to be energized in satisfaction of the “on/off"
contfol, by an ultra low power controller that may be
essentially isolated for primary power circuilt or derive 1its
very low switch power from the ballast itself. With this
invention it is possible to effect on/off control with the
lowest voltage and current for an essentially near lossless
control means. The invention can be used with lighting
ballasts, but also for any devices with on/off switches, such
as motors, appliances, heaters and the like.

Tt is also an object of this invention to use its on/off
control means to effect other desirable functions in the

electric ballast. Such functions include but are not limited
to electronic action that would cause the electronic ballast
to operate at fractional power levels corresponding to
different lighting intensities and/or with conventional
occupancy sensors.

It is a further object of this invention to utilize
wiring components in the on/off control that correspond to
the domain of signal or control wiring and which are
characterized by very low power requirements and do not have
the restrictions associated with power wiring. Such wiring
is common in the telecommunications industry and may be
applied to external programmed control.

SUMMARY OF THE INVENTION

In keeping with these objects and others which may

become apparent, the present invention is a ballast or power



10

15

20

25

30

35

CA 02448565 2003-11-25
WO 02/098181 3 PCT/US02/16552

electronics module which is controlled by a remotely located
switch function with a low amount of control current and
little power loss. This 1s effected by means of a photo-
isolator interfacing circuit within the ballast or within the
power electronics module that provides high electrical
isolation between an external control signal current and the
power electronics of the ballast. The photo-isolator is the
switch interface from signal level to power level control.

The on/off switching system can be used for one or more
electronic ballasts for one or more lamps, of one or more
lighting fixtures. The system includes the one or more
ballasts having power electronics, wherein the system further
includes a remote switch function in each ballast, which
remote switch function is remotely located apart from each
ballast. The remote switch function operates with a low
amount of control current and little power loss. This on/off
switching system further includes one or more connections
connecting the remotely located switch to a ballast resident
opto-isolator circult, Qith associated interfacing
electronics within each ballast. Therefore, each ballast
provides high electrical isolation between the external
switch function and the ballast power electronics to each
lamp.

Besides its use with lighting ballasts, the remote
on/off switching function system can also be used for one or
more electronically interfaceable end-use appliance devices
which function through on/off control. For example, the
devices can include motors, heaters, appliances, industrial
electrical equipment or other appliances which benefit from
proportional on/off control as a means for power modulations.
In these embodiments for other devices, each device has an
on/off switch function, as well as power electronics, wherein

the remote switch function 1s remotely located apart from the
device’'s resident power electronics, wherein further the
remote switch function operates with a low amount of control
current and little power loss. This on/off switching system
further includes one or more connections connecting the
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remotely located switch function to an opto-isolator circuit
with high electrical isolation to the power electronics. The
power electronics provides electrical computability between
the switch function and the operation of the device.

The remote on/off switching system can be applied for
proportional light dimming control having as its interface an
optically isolated on/off function interfacing with remote
circuitry, providing pulse width modulation to the optically
isolated interface control, to cause proportional light
dimming. The remote circuitry includes a fixed frequency
oscillator influenced by a pulse-width modulator controlled
by a voltage setting, wherein proportional pulses cause
constant current to flow remotely through a light emitting
diode in an optical isolator in the electronic ballast,
wherein a constant current driver insures a predetermined
pDroper current to the light emitting diode in compensation
for variable cable lengths. A phototransistor/switch of the
optical isolator complies with the periodic “on” duty cycle
set remotely and causes the power in the ballast circuitry to
be applied to the lamp with variable intensity.

A similar on/off switching system can be applied to one

or more electrical end-use appliances compatible with

electronic on/off control in which a similar optically
isolating interface utilizing circuitry influences very low
power remote control of power levied in the various end-use
appliances such as motor driven devices, electrical heaters,
industrial equipment and any other device that might benefit
from proportional on/off control as a means for power

modulation.

The singular switch can also control a plurality of
ballasts including but not limited to ballasts applied to a
plurality of HID or fluorescent lamps. This switchiling
function can also be applied to programed interruption such
as in controlled blinking functions which are used as an
attraction in lighted advertising signs.

Optionally, an external repetitive control may be
applied that causes the “on” periods to be different from the
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“off” period such that power to the lamp is proportional to
the on period. The said interface thus becomes a means for
dimming with external singular functional control eliminating
costly internal dimming control circuitry.

Furthermore, the external remote switch function may be
provided through active electronic, such as, in part, a
transistor. In addition, the remote switching function can
be provided by a programmable electronic system, with or
without feedback.

A plurality of lead wires connects the remote switch
function, a low current power source, and the light emitting
diode (LED) is available at the input of the opto-isolator.
The low current power source can be derived from the ballast,
or it can be supplied externally.

Although the connectors for the control of the ballast
may be any signal type connector, a modular phone jack and
plug and the use of the flat 4-conductor cable,common to
telephone systems, as the plurality of lead wires facilitates
installation.

Through the use of a common four wire 3-way RJL1
telephone coupler at each ballast and a length of flat 4-
conductor telephone cable with reversed RJ11l plugs at each
end (1.e. a reversed cable net) any number of ballasts can be
connected in daisy-chain fashion to be controlled by a single
remote switch. Adding, rerouting, or reconfiguring switches
to control a network of light fixtures can be accomplished
without the need of an electrician.

The electrically i1solated photo-transistor portion of
the opto-isolator is controlled by light emitted by the LED
within the opto-isolator. The state of conduction of its
collector-emitter junction is uéed to electronically control
the operation (in an on/off fashion) of any standard high
frequency electronic inverter circuitry used to derive AC
power of any frequency to the fluorescent or HID lamps.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can best be understood in

connection with the accompanying drawings, in which:
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Fig. 1 1s a Prior art block diagram of the common method

for switching a lighting ballast; |

Fig. 2 1s a Schematic diagram of an electronic ballast
of this invention with optically isolated power control;

Fig. 3 is a Top plan schematic view of a common type

RJ11 four wire 3-way coupler; |

Fig. 4 is a Schematic Contact representation of a
raversed 4-wire reversed cable set common to the telephone
industry;

Fig. 5 is a Side elevation view of a reversed cable set;

Fig. 6 1s a Block diagram of multiple ballast network

controlled by one switch; |

Fig. 7 1s a physical layout of a electronic ballast with
electrical connection for this invention;

Figure 8 is a block diagram of an alternate embodiment
offering remote proportional dimming of a simple low cost
electronic ballast using the on/off optically isolated
interface embodied in the invention.

Figure 9 is a block diagram showing use of low power
external ballast control for on/off control and bi-level HID
dimming functions, showing the control cabling with RJ1ll
connectors; and,

Figure 10 shows a block diagram of a fully isolated
remote switch.

DETAILED DESCRIPTION OF THE INVENTION

A block diagram of a prior art lighting circuit 1 is
shown in Figure 1. A power source 2 is used to power ballast
4 which operates two gas discharge (fluorescent) lamps 5.
on/off control of the lamps is influenced by mechanical
switch 3 which must be rated for the full supply voltage and
current requirements of the lamp load, when multiple ballasts
are used in parallel. A long distance from switch 3 to
ballast 4 requires evaluation of the effects of the
consequent voltage drop. In most jurisdictions, the initial
switch wiring as well as any alterations is legally performed
only by a licensed electrician. |

Figure 2 is a schematic diagram of an electronic ballast
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9 of this invention. A control switch 10 is wired to
connector 11. A cable (not shown) connects connector 11 to
connector 12; this could be a long distance. A length of
flat 4-conductor telephone or any corresponding signal type
cable 13 goes from connector 12 to connections within ballast
9. Terminals 14 and 15 supply input power to ballast 9.
Output terminais 16 and 17 connect to each of two lamps (not
shown.) while connector 18 1s common to each of the lamps.
Figure 2 also shows that the key element that
distinguishes this ballast from, other electronic ballasts 1s
the use of an electronic optical isolator component 19 which
includes a matched pair of light emitting diode (LED) 20 and
photo transistor 21. A internal low voltage and low current

supply source for energizing LED 20 may be optionally derived
from resistors R5 and R6 which are connected in the ballast
internally to the power input supply terminals 14 and 15.
When using the internal power source LED 20 i1s energlzed when
remote switch 10 is closed causing limited power supply
current to flow through supply terminals 14 and 15, resistor
Rl and LED 20, causing LED 20 to forward bias transistor 21
into conduction . Conducting transistor 21 causes transistor
03 to stop conducting which reverses biases diodes D1 and D2
conduct, allowing the gates of the transistors in the power
oscillator portion of the circuitry 23 in ballast 9 to
function in an un—impeded.orjpower “on” mode.

Schematic section 23 (indicated by a dashed line box)
serves to typify a standard high frequency inverter circuit
used to energize a fluorescent lamp. A similar circult may
be applied to the operation of a HID lamp with emphasis
applied to the essential functions of this invention.

Schematic section 22 (indicated also by a dashed line
box) is new circuitry related to remote on/off switching,
control of one or more ballasts, except for subcircuit 19,
which is depicted within the confines of schematic section
22, which 1s a reverse polarity protector.

Ballast 9 is designed for use with DC power input at
terminals 14 and 15.
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Reference numeral 19 is a commercial photo-ilsolator
integrated circuit that is capable of providing high
electrical isolation between an external control signal and
the power electronics in ballast 9.

To turn on ballast 9, a voltage which is either
internally generated (as shown) or externally supplied (shown
in drawing Figure 8 herein) i1s applied to isolator 19 LED 20
and current limited by resistor (R1l); light is emitted by LED
20 which excites photo transistor 21 to conduct (i1.e.- reduce
resistance). This causes current to flow in resistor R2. With

resistor R2 and isolator transistor 21 forming a voltage

divider, the conducting opto-isolator 19 tramnsistor 21 causes
the base-emitter voltage on transistor Q3 to go below
conduction, causing the collector-emitter junction on
transistor Q3 to become highly resistive (non-conducting).
With transistor Q3 non-conducting, there is no current path
for diodes D4 and D5 to the power supply return allowing the
gates of transistors Q1 and Q2 to remain in a high impedance
state and thus unencumbered to function as part of the self-
excited power oscillation inverter servicing the gas
discharge lamps. A typical example of a transistor, such as
transistor Ql and transistor Q2, is a field effect
transistor.

Alternatively, no voltage on the input of opto-isolator
19 reverses the process described above and causes the gates
of transistors Q1 and Q2 to be clamped to the potential of
the power supply return.

This effectively causes transistors Q1 and Q2 to be
placed in a non-conductive state. This action interrupts the
power oscillator/inverter causing the lamps to go off.

Thus it can be seen that a low voltage, low current
interface controlled by a remotely located wall-mounted
switch 10 can be used to control the operation of an
electronic ballast to turn lamps on or off. Since each LED 20
Jjust draws a few milliamperes of current, long distance to a
remote switch are irrelevant since any voltage drops 1s

insignificant.
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While any low voltage connector wire can be used, for
convenience and low cost, the use of modular connectors and
light weight 4-conductor cable from the telephone industry is
pért of the preferred embodiment of this invention. For
example, Figure 3 shows a standard telephone RJ11l four wire
3-way coupler 30. This has an input port 31 and two identical
output ports 32 and 33 internally wired to maintailn terminal
correspondence for each of the four terminals i1n each port.

Cable 13 spans between cable end connectors 45 and 46,
forming together reversed cable 47 of Figure 5. Reversed
cable 47 includes flat four wire cable 13 with opposing end
connectors 45 and 46, wired as shown in Figure 4, such that
reference numerals 40 and 41 refer to the physical order of
the respective colored wire connections 40 in cable end
connector 45, and to the reversed order of colored wire
connections 41 in cable end connector 46, of reversed cable
47 of Figure 5. For example, Figure 4 shows the
configurations of opposite end contact wire connections 40
and 41 of the four colored wires of reversed cable 47,
labeled “Black”, “Red”, “Green” and “Yellow”, such that the
pﬁysical order shown at contact connections 40 is used in
cable end connector 45, whereas the reversed order shown at
contact connections 41, labeled “Yellow”, “Green”, “Red” and
“Black”, is used in cable end connector 46. Other wire
patterns can be used. |

The reversed cable 47 is shown in Figure 5 (a reversing
telephone cable is common and used here, but is not required
to effect this invention) while the terminal wiring 1s shown
schematically in Figure 4. The RJ1l1l cable end connectors 45
and 46 are attached to four wire cable 13 in opposite
orientation (see Fig. 5) to maintain the conductor/terminal
integrity shown in Figure 4.

Figure 6 shows a wiring diagram of multiple ballasts 9
controlled by a single remote switch 10. A modular phone
plate 50 is locally wired to wall switch 10 which attaches to
the red and green wires. A long cable 52 with RJ1l1l cable end
connectors attaches phone plate 50 to, the first 3-way coupler
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30. Short single-ended cable 13 plugs into either outpﬁt port
of coupler 30 while the other end i1s hard wired to ballast 9
as shown in Figure 2. The other output port of coupler 30 is
used to connect to a second ballast through reversed cable 47
and a second coupler 30 as shown.

Additional ballasts are similarly added in "daisy-chain’
fashion as shown in Figure 6. The network 1s extendable to a
large number of individual ballasts since the only load
experienced by switch 10 and long cable 52 is that of the
parallel load of the LED's 20 in each of the opto-isolators
19 in each ballast 9. In this manner, 3-way couplers 30 in
the vicinity of each ballast are used as extension elements
to create an easy connection to the next ballast in the
chain.

Figure 7 shows a physical layout of a lighting fixture
using ballast 9 powering lamps 5. Short single-ended cable 13
with RJ-11 connector 60 extends from the housing of ballast
9; red and black power input leads 61 also extend from
ballast 9. As shown in figure 6, cable 13 is plugged into 3-
way coupler 30 wvia RJ-11 connector 60.

The block diagram of Figure 8 is an alternate embodiment
utilizing the enhanced electronic ballast 9 of Figure 2 with
the optically isolated ON/OFF control interfacing with remote
circulitry providing pulse width modulation to the optically
isolated ballast interface for proportional dimming control.
Figure 8 also shows a device 75 controlled by circuitry of
Figure 10.

A fixed frequency oscillator 103 feeds pulse-width
modulator 102 which is controlled by a voltage setting
provided by the wiper 101 on potentiometer 100.

By varving the setting, duty cycles from close to 0% to
almost 100% can be derived. These pulses are fed to constant
current driver 104 which interfaces remotely with the light
emitting diode in optical isolator 19 which 1s part of
electronic ballast 9. This i1s the same optical isolator that
is used for the remote ON/OFF control described previously.

Constant current driver 104 for a series connected
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control system insures the proper current to the remote
ballast interface 19 and any voltage drops in the long
control cable. The phototransistor output of optical isolator
19 then complies with the duty cycle set remotely and varies
the average power to the ballast circuitry resulting in
proportional changes in light intensity.

Figure 9 shows the wiring of a network of ballasts 66,

In this case, switch 68 is used for dimming and switch 69 1is

used for on/off control while utilizing the same 4-wire
signal cable system.
Figure 10 shows a block diagram of a fully isolated

remote switch 78 with remote battery 77 and remote current
limiting resistor 76 selectively supplying power to control a

device 75 with function 89 therein. Long low power/voltage

cables 85 and 86 operate light emitting diode (LED) 81
through further current limiting resistor 79. Resistor 76
mayvbe substituted with any electronic current limiting means.
Phototransistor 82 is controlled by light from LED 81 into
either a conducting or non-conducting state to control
function 84. Device 75 is supplied with DC power by positive -
(+) terminal 87 and negative (-) terminal 88. Current
limiting resistors 80 and 83 may be used to support any low
power remote equipment (not shown) which may not reguire
totally 1solated power.,

Tt is further noted that other modifications may be made
to the present invention, without departing from the scope ot

the invention, as noted in the appended Claims.
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CLAIMS.:

1. An electronic on/off power switching system comprising:

a plurality of electronic ballasts for operating at least
one lamp of at least one lighting fixture, each electronic

ballast comprising a self-excited power oscillator i1nverter

comprising two transistors;

a switching element wired to a connector and adapted to

control the plurality of electronic ballasts; and

a plurality of ballast-resident electronic optical
1solator components, each 1solator component providing an
interface between the switching element and a corresponding
electronic ballast, whereby when a voltage 1is applied to the
electronic optical 1solator components the respective gates of

F

the two transistors of the self-excited power oscillator

inverter of said corresponding electronic ballasts are

unclamped permitting the oscillator inverter to oscillate,

while when no voltage 1s applied to the electronic optical

1solator components, the respective gates of the two

p—— *

transistors of the self-excited power oscillator inverter of

sald corresponding electronic ballasts are clamped to the

N

potential of the power supply return preventing oscillation o:

1

the oscilillator 1nverter;

wherein the system 1s characterized by:

a plurality of 3-way telephone couplers, said switching

element being coupled to an 1nput of a first 3-way telephone

coupler by a first cable, and each of said electronic ballasts

g

beling coupled to an output of a respective one of the 3-way

telephone couplers, and another output of each 3-way telephone

coupler being coupled to the 1nput of a next 3-way telephone

coupler to form a cascade of 3-way telephone couplers.

2 . The electronic on/off power switching system as in claim

1, whereiln said switching element 1s powered from the power

supplied to at least one of said electronic ballasts.
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3. The electronic on/off power switching system as in claim
1, wherein said switching element 1s powered externally by a

power source.

4, The electronic on/off power switching system as in claim

1, wherein said switching element is a switch for on/off

P

control of said at least one lamp of said at least one

lighting fixture.

5. The electronic on/off power switching system as 1n claim

1, wherein the first cable 1s a long telephone industry cable

coupling said first 3-way telephone coupler to a phone plate

which 1s coupled to said switchiling element.

0. The electronic on/off power switching system as in any
one of claims 1 to 5, wherein said 3-way telephone coupler 1is

a RJ-11 3-way coupler.
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