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LOW VOLTAGE HI GH EFFI Cl ENCY FLUORESCENT. SI GNAGE, .PARTI CULARLY EXI T SI GN
BACKGROUNGyA&Nbyoifgs EF DESCRI PTI ON OF THE | NVENTI ON Exit si gngcaresomesded in
t heaters, public buildings, high-rise apartnent buildings, and the like for
pur poses of guiding people safely to exit stairways and exit doorways 5

and the I|ike fromthese such structures in tinmes of energency.

Normal |y, they use incandescent |anps which generate | arge anmounts of heat
thereby shortening the life of the |ight source and requiring considerable
mai nt enance and expenN-WILTAEE HIGH~REFICEERNCE XILUGRESCENTe | ocated 10

i n -bui I-di-ngs whi-ch - requirSIGNAGE%hBaREéCUhARhYtE#§§ SIGer gency .and highly
visible, possibly through snoke and haze, they require a backup electrical
power source in the event of failure in power |line, such as a
conventional 110 volt main. Such prior art systens al so

BACKGROUND AND _BRIEF DESCRIPTION OF THE INVENTION
Exit signs aré~lccated in theaters, puﬁlic buiiaings,
high-rise apartment buildings, and the like for purposes of
guldlng people safely to exit stairways and exit doorways
5 and the like from these such structures in tlmes ;of
emergency. Normally,'they use incandescent lamps which
genérate large amounts of héét thereby shortening the life
of thé light source and requiring ¢considerable maintenance
and expense. Moreover, since these exit signs are loéated
10 ..in buildings which require that they be on in times of
emergency and highly visible, possibly . through smoke and
‘haze, they require @ backup electrical power source in the
event of féilure of the main power line, such as a
conventional 110 véit main. Such prior art systems also
15 may require the alternative lamps or low-voltage lamps
| whlch turn on in the event of failure of the main power

supply. See Figure 1 and U.S. Patent Nos. 5,611,163 and

5,526,251. There}_have. been efforts to incorporate
fluorescent lamps into exit signs. See Patent Nos.
20 4,587,600 and 4,650,265 as examples.

The object of the invention is to provide a new and

improved ballastless, non-thermionic and starterless



15 may require the alternative | anps or IOMFvoItage | anps which turn
on i.n.the event of failure of the ?ﬁk?saiig ; See Figure 1 and U. S
Pat ent Nos 163 and 5, 526, 2p1. é been o]
|ncorporaP@)FV %%%scent | anps i QLQ ans. See 52{"&¥&ﬁ855

4,587,600 and 4, 650, 265 as exanpl es.. The object of the invention is to

d d d . ball ast.|l th d..st I
P{‘Jﬁleic‘é‘n{‘eé&%esﬁ'c&%%%ﬁ va?rqzi‘s ChteTRY QRCHTATEON SRCARGAEE o

gg?;ﬁhnﬁgx:%&#% ?&%.%@gt =d §thQ'%$HéSJ"£“€?e§8e59§ {MR&nOf ggas to

he presence of a carrreéer; consunes

dittle 5 ool erega#hgggc@gvgf O?ggt ) I ekl TERARB Sy OU!

fllckerlng regar essS o umnosity an
without the presence a -carrier, consumes little

5 electrical energy (2.6 watts) and which is dimmable without
flickering regardless of the level of luminosity and in
__ﬁhich thefiight spectrum is constant.

Another object of the invention is to provide an
improved exit sign which is low in cost and low in energy

10 ' consumption.

The exit sign of the present invention incorporatee a
ballast-free, starter-free, non-thermionic conventional
fluorescent lamp or tube driven by a high-frequency square
wave driver circuit.

15 ‘Another object of the invention is to provide a low
voltage (under B5 - 90 volts), non-thermionic, ballast-
free, fluorescent lighting system for exit signs.

According to the invention at least one gas discharge
lighting lamp or tube (which may be constituted by UV~

20 responsive phosphor-coated envelope confining a gaseous
discharge medium at a predetermined pressure between a pair
of electrodes) is mounted in an "exit" sign housing and
non-thermionically driven by a low-voltage square wave
powet supply. The square wave power_supply may incorporete

25 -a solid state switch which is operated to .generate ‘a
substantially square wave alternating current wave at the

lamp or tube electrodes such that the voltage supplied to
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whi ch the i ght spectrumis constant. Another object of the inventionis to

provide an inproved exit sign which is lowin cost and |low in energy 10

0;5%4&xi t sign of the present invention incorporgessddiesss
bal | ast-free,”’s { ?anp or

consunptio

arter-free, non-therm onic conventional fluorescen

t ube connected by a substantially LC free circuit to a high-frequency

squar e wave
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predeterm ned pressure between a pair of el ectrode

i's nounted i BoaRinBYlly 866818886680aR@Gvill, through several cycles of
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said square wave, create free electrons and ions throughout
the tube's volume, in steady state operation and illuminate
the fluorescent 1lighting 1lamp. The frequency éf
oscillation is preferably related to the type of éés to
obtain maximum luminosity .without the presence of a
carrier. The current in the tube is minimal and no

noticeable level of RFs are present, that is, there is

substantially no radio interference.

The oscillating transformer in the preSent invention
provides a level of luminosity which is a function of the
voltage thereby. making dimming of the fluorescent lamp
possible without flickering (90% dimming) regardless of the
level of luminosity. The band on the spectrum is constant
and reflects the initial reaction to the oscillation. The
system works in any type of gas filled envelope. |

In a preferred exit sign system, a 7.2 volt DC
rechargeable battery is used. The battery backup has a
battery charging circuit and uses a 7.2 volt nicad
rechargeable battery. The fluorescent +tube is an. FT6
fluorescent tube wi;h no starter or ballast and the
filaments are not connected to a source of heater current.
The light output in such a lamp is bright and the battery

good for three hours (when only ninety minutes are required
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non-thermonically driven by a | owvoltage square wave 25 power
supply. The square wave power supply may incorporate a solid state switch
which is operated to generate a substantially square wave alternatin
current waV® %0%64e | anp or tube el ectrodes such that the VSFFwés’éﬁS% i ed
to 2 . WD 99/09464 _ PCT/ US98/ 16459
the electrodes reverses polarity nore rapidly than the pattern of electron
and i on dendi¥ yEedeiak rewelabiOr®) {1 Thet AELteFdOly §FES Hr-Sugiftihs Mo

| ength of the tube are continually accelerated and will, through several
cycles of 5 eRerg¥a(¥nsHAIPETHSOR, o é’—j‘tee §ERRARFS c??‘gﬂs°5n§?ﬂegrf§ar(%(Et
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the new spec for LED equipped signs’in the market which are

5 - only red. The cost of manufacturing is much lower than the
standard sign on the market.

In one preferred embodiment, the d;§vg;wg;rc¢it_of_thé
present invention includes an oscillating tiansformer
having a primary and secondary winding with the primary

10 winding center tapped and coupled to the toggle or gate =~
electrode of a switching diode. A supply of difeéi curfént
such as a low-voltage battery is applied through a
électrolytic filter capacitor and a 1500 ohm resistor
bypassed by a capacitor. A third capacitor shunts thé

15 switching diode. The circuit operates to provide 3.9
megahertz square waves output on the secondary at 1.4 volts
to a fluorescent tube. such as FT6.. _An_AC supply is
rectified and used to supply the driver _éircuit. A
charging circuit for a battery is connected to the AC

20 supply. Upon failure of the AC supply, the battery

automatically supplies DC voltage to the driver circuit.

DESCRIPTION OF THE DRAWINGS
*The above and other objects, advantages and.feafuies
of the invention will become- more-apparent-when-considered
25 with the following specification and accompanying drawingé

wherein:



oscillation is preferably related to the type of gas to obtain maxi num
| um nosity w thout the presence of a 10 carrier... .The _current in the

tube is m‘,ﬁ) {)946?”‘1 no noticeable level of RFs are presentpciibsiciso t here
I s substan y no radio interference. The oscillating transformer in the

present invention provides a level of lunminosity which is a function of the
15 vol t age t herehy, maki ng di.,nm n f, the fluo e I . possipl e
wi t hout flickering (9(%})%1% ?119) J'rs‘ega dlcbelscéc of Ctk%laééféel{%/eré%f aﬁ%’%&ﬁosé%.
The band on the’ﬁﬁ?&ﬂ&ﬁ%&éhé; Ié”gi§§@ reflects the initial reaction to
e sys s in any’

the oscillation. em wor type.of gas . filled envel ope. 20 _
In a pre.ferre.d._____..ex.i.i........ﬁ}(%ﬁ. -SYSLEM-a-aplodk\L0diadkanethariatpbhe @pivery is. .
ac r)%

used. The battery backup has a battery charging circuit and uses a
7.2 volt ' nicad dacaooaierpoideiVg thdNerékgpt csavehtione is an FT6 -
fluorescent tube wth no starter or ballast and the
5 Figure 3 is a detailed circuit diagram of the
driver circuit of the present invention,
Figure 4 is a diagrammatic illustration of a
transformerless square wave inverter circuit of the
present invention, and

10 Figure 5 is a schematic isometric view of an -exit

sign and housing incorporating the invention.

DETAILED DESCRIPTION OF THE INVENTION

The system of the present invention uses a square wave
AC inverter «circuit to drive +the electrodes of a
15 fluorescent tube mounted in an exit sign. The square wave
alternating current wave at the tube electrodes is such as
to reverse polarity more rapidly than the péttern of
electron and ion density in the tube can shifﬁ so that
electrons throughout the tube are continuously accelerated
20 and will, through several cycles of the square wave create
free electrons and ions throughoﬁt the gas tube's volume,
in steady state operation and illuminate the exit sign's
fluorescent lighting laﬁé.'u&ﬁeﬁf¥eéﬁéﬁcy of oscillation
can  -be- related - to- the-—-type-—of--gas--to obtain maximum

25 luminosity without the presence of a carrier. The current. '

on the tube is minimal so when operating from the battery,

5



25 filaments are not connected to a source of heater current. The
| i.ght . output in such a lanp i-s bright and the battery good for three hours

(when onl mnutes are required 3 WO 99/ 09464 PCT/US98/16459
PCT/USQ8/¥%§§86%y federal regulations). The exit sign uses 2.6 watts of

energy (in conparison to the standard sign on the market uses 50 watts).

The di spl ay |Wﬁl%<een wWhi %Q, %pgggslgﬁgt De, geg\@]_scgcostt? o,{,%ﬁl&gwm&

signs in t he* manuf act uri ng

is nuch '0“%{%25@ &é‘f é&egg@ JaiOpnage! 9@ R @fi deabiRe IRRIEIdLRF

embodi ment Iver circ present invention includes an
-oscillati-ngotd Al Ok HeEhEAY T D8 -8 PELEBLY aARd re@GNderWdidinig W tThé he

"prlnary  present invention uses an oscillation transformer, and the
5 level of luminosity is a function of the voltage making
dimming of the fluorescent lamp possible without flickering
(90% dimming) regardless of the level of luminosity. The
band on the light spectrum is constant and reflects the
~initial reaction to the oscillation. The system works in

10 ' any type of gas-filled envelope.
| . Referring ndw to Figure 2, a step-down transformer
supplies AC voéltage (120V) 26 to an inverter 10 which
charges battery 11 coupled to an alternating square wave
driver circuit 12 which in turn supplies the high-frequency
15 < (3.9 megahertz at about 1.4 volts) alternating current
sguare wave to fluorescent tube 13 which emits light 14.
weeeeeree . .. . The driver circuit is shown in detail in Figure 3. Switch
15 coﬁples DC voltage (7.2 volts) from battery 11 to the:
driver circuit 13.  The driver .circuit includes an
20 oscillation transformer Tl having a center tapped primary
having windings P1, P2 with the center tap connected to the
gate electrode of solid state sﬁitch or oscillating diode
Dl. The opp051ng ends of oscillating diode D1 are
connected to the upper and lower ends of the primary
~—25-- -~ . windings P1l, P2 of transformer Tl. A filter capacitor C1
is connected across the 7.2 VOlt.direct current input, and

a filter capacitor C3 is connected to coupling resistor R1.

6



16 wi ndi ng center tapped and coupled to the toggle or gate el ectrode
of -a switching- -diode. A supply of direct current such as a |owvoltage

battery iwwooomidgyed through a electrolytic filter capaci peinadgheasd500
ohm resi stor bypassed by a capacitor. A third capacitor shunts the 15

swi t chi ng di ode. The circuit operates to provide 3.9 negahertz square

I s of : :
waves out puty %&,{J@ fagﬁ}fld&{xy_c@t shitht©dife (A I 155 G88ad UPE, SUpe as

FT6. supp rectified and used to supply the driver circuit.

chargi ng ci rtigud ofo athat ketprbscearnacird 19 4b6utC12@ voltsswply.H
Upon failure of the AC supply, the battery automatically supplies DC

vol tage -t o tnyalfldmes opdrC dircuESERAPIL ONnebakblEt DPRAYUAIES Wheeadbviehand
ot her objects, advantages and features of the invention will becone nore
appar ent whemmeonsi tteoned 2he cirowit hhe mal |lwal hast peodf iscabtey ango
acconpanyi ng draw ngs wherein:

5 filament current source, is non-thermionic and produces
more light using the conventional fluorescent lamps and
because it is non-thermionic is significantly more
efficient.

‘Figure 3 illustrates a low-voltage square wave

10 inverter circuit requiring a minimum of five components
(the eiectrolytic filter capacitor Cl is deemed to be a

part of the DC power source.or supply). Switch 15 couples

DC voltage (7.2 volts for example) from a battery to the
low-voltage square wave inverter drive circuit resistor R1

15 can be a dimmer (intensity control) resistor. This driver
circuit includes an oscillation transformer T1 having a

center tapped CT primary winding having primary windings P1

and P2 with the center top CT connected to gate electrbde

G of solid state switch Dl. The opposing ends of switch D1

20 are connected to the upper and lower ends of the primary
windings Pl and P2. A capacitor C3 shunts the oscillating

transistor/diode 39. The exemplary circuit components are

as follow:

: ! Fluorescent tube . FT6
25 _ Resistor R1 " 1500 Ohms _
Capacitor Cl 47UF 10V Electrolytic
Transistor diode 39 5609/6BC/ECB '
Capacitor 31 2A562K
Capacitor 32 2A22K



4 WD 99/ 09464 ' PCT/ US98/ 16459 Fi gure

1is a block diagram of prior art incandescent exit signs,: Figure..2_. .. .

is a block diagram having a driver circuit incorporating t n

i nvent i on,W@ 99/09464 Figure 3 is a detail eg ci rcuigt E‘?E{Qég"?ﬁ%@ t he
driver circuit of the present invention, Figure 4 is a diagrammtic
illustration of a transfornerl ess square wave inverter circuit of the
present inventiorfhenetput to the fluoreggepf ctupe i Rttt 14 ‘f%ﬂ"rr%t ric

vi ew of an-exit sign and housing . ncqrporatin i i on,
DEOR! PTLON RMS T 3 19/itiz Open Gircuit and 1.9 WS, DYEOLLOR ORI D

tube. Thus, the system has™ e ~“ballast “transformer,;, no 7

thermionic heating 6f-fi1aﬂéh£s, no starter circuit, and
5 - produces light in a more energy-efficient way.

.Figure 4 diagrammaticallY' illustrates a
transformerless square wave inverter dircuit._He;e{thé
positive (+) and negative (~-) terminals of a direct current
source are alternately connected to opposing e1ectrodes of.

10 the fluorescent lamp(s). In this case, when switches S1 and =
82 are closed simultaneously or at the same time
(preferably by the same signal from controller CONT, the
positive terminal (+) is connected to electrode 4-1 and the
negative terminal (-) is connected directly to electrode 4-

15 2. When the switches 83 and S4 are simultaneously closed
(and switches S1 and S4 are open) by controller CONT, the
positive terminal (+) is connecfed. directly to .. lamp ...
electrode 4-2 and the negative terminal (-) is connected to
fluorescent lamp electrode 4-1. Controller CONT can operate

20 the switches in the fange of about 75 kHz to about 3.9 MHz
and preferably operates the switches to cause the sqguare

wave applied to lamp electrodes 4-1 and 4-2 to be at a
frequency of about 100 kHz.

‘Figure 5 illustrates an "exit" sign housing HO in

25 which the word "exit" is formed in-openings OP"inma”wali“WAr~~~
and a translucent panel member TPM, colored green or red,

etc. so that when illuminated from inside the closed

8



The system of the present i'nvention uses a square wave AC inverter circuit
to drive the electrodes of a 15 fluorescent tube nounted in an exit
sign. Theyg9hgdsgsWave alternating current wave at the tubepghgibs/idss 1S
such as to reverse polarity nore rapidly than the pattern of electron and
ion density in the tube can shift so that electrons throughout the tube are

conti nuous! yo3egl el o Zhe e1udhbibhl 14 WHECACKSEAbRYC !B ed e

square wave cCreat ee“electrons and 1ons t oughout the gas tube's

volume, in gieadi SQILrOPRAGE! arigad idilldditatleiddoSEdt hEkrBANS The
fluorescent lighting |lanp. The frequency of oscillation can -be- related

to the typaoRl 0axito O RtheTRSigHEgH is. 11lumimosddy without the =
presence of a carrier. The current on the tube is mninmal so when
operating. fromt milal peeferred embodimernits of the invention-have been
5 shown and described, it will be appreciated that other
embodiments, adaptations and modifications to the invention

will be readily apparent to those skilled in the art.



VID 99/ 09464 PCT/ US98/ 16459 there is
| ow drai nage and long time of operation when there Is a power outage, and

there is no noticeable |level of R uc.e is-1ittd adlo
i nt er f er e present inventi oﬁﬁﬁsﬁéﬁgﬁg gtion tranﬂ?%’;;}rirg‘lrs5

the 5, | evel of lumnosity is fun t he fvol t age maki ng dlnn1ng
of the fluorescent |anp possible wthout flickering (90% di nmi ng)

regardl ess of thé cdadmiof | um nosity. The band on the |ight spectrumis’
constant and reflects the initial reaction to the oscillation. The system
‘works in 10_ . . any type of gas filled envelope Referring now to Figure

2, a step- dom__transf%ﬁrrecouij‘?. LS?%HACIJ_ @&g@_&n 2ortir PEH n @y einer .10

whi ch char ges bagtery an a ternatlng square wave driver

- cirreuit 12 %@%q[ a)r-tfo'f{ nasugegiﬁa ha% il Hd equeacexiT formdd. Snmegahertz
\Y

at about 1. ternating current
opening wall thereof a translucent member in sald opening,

a fluorescent gas discharge lamp means, a source of a low-
voltage, high-frequency square wave voltage having-a pair
of output terminals and an LC free circuit connecting said
low-voltage, high-frequency square wave voltage to said
" fluorescent gas discharge means to non-thermionically
.exc1te and illuminate said fluorescent gas discharge lamp
means, and thereby illuminate said translucent member and

the word EXIT.

.2. The "exit" sign lighting system defined in Claim
1 wherein said low voltage is from about 2 volts to about

.. ._90_volts and the frequency is from about 75 kHz to about

e | DO RRR O
* C L M § x

3. An "exit" sign lighting system comprising a

housing having walls and openings in at least one of said

walls defining the word EXIT and a translucent member in

sai& openings, a gas discharge lamp DEVICE, a source of
"iow—éelﬁage, high-frequency, - square wave voltage having'a-
memm—-—-pair--of  output terminals and means connecting said gas

discharge lamp device, said pair of output terminals to

10
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square wave to fluorescent tube 13 mhich emts light 14. The driver circuit
L.s.shown in detail in Figure 3. Swit ttMVoltage (7.2 volts)
from batt egp gblpoliea t he driver circu Wﬁ@ i ver pa170shigi16459

i ncludes an 20 oscillation traasfar P HQ aving a center tapped
primary havi ng mﬁndings P1, P2 with the center tap connected to the gate

el ectrode of ' h (oF T dwgggg ng
ends of osglaﬁl Igﬂ F%gﬁb léglt]& ﬁgg%géc%}rilérilg%jf Qgﬁe%%erasa%sl ower~ ends
of the primiymgSdqeviwendi ngs P1, P2 of transforner T1. Afilter capacitor
Cl.is connected across the 7.2 volt direct current input, and a filter

—capacitor..C3 .is connected to.coupling resistor RlL. 6 WD 99/ 09464
_PCT/ US98/ 16459

"4, The "exit" sign 1ightihg system defined in Claim
3 wherein said low-voltage, high-frequency, square wave
voltage source operates in the range of about 75 kHz to

about 3.5 MHz.

5. The "exit" sign lighting system defined in Claim
-3 wherein said low-voltage, high-frequency, sgquare wave

voltage source operates at about 100 kHz.

6. A sign having a housing with indicia for
indicating an exit from an area, the sign having a lighting
system including a fluorescent gas discharge lamp device
mounted in said housing, a source of low-voltage, high-
frequency, square wave AC voltage having output terminals
.and means connecting said gas discharge lamp device to said

output terminals to excite and illuminate said fluorescent

gas discharge lamp device. AR O A O
' * c L M s *

7. A sign as defined in Claim 6 .including a source

of AC line curfent, a stepdown'transformer connected to
said source and having a low AC voltage output, a rectifier
connected to said low AC voltage output, a rechargeable

storage battery connected to said rectifier and means

This Sheet Has Been Replaced
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A shunt capacitor C2 shunts the oscillating di ode D1. The output to the

fluorescent tube is about 1.4 volt T%h ?H% n@@%f open-circuit and 1.7
megahert z %?3;094éﬁlave at- the tube. l 2 EE&%E@_@ 1 has n?clﬂﬂjsgﬁf&ﬁ no
starter, no filanment curren ‘-tHernionlc and produces

nmore Fight using the conventional fluorescent |anps and because it is
non-thermonic is sjgnifi tl re efficient. Figure Illustrates.
1 LY 4 v l

3 '
| ow vol t age SRRFEIRY &3 PuspRsute Feddi FHRGE n"i‘ﬂ‘?n?ﬁﬁ'%f

five conponent the electrolvtic filter capacitor Cl is deened to be a

part of the Ti?kéﬁ@ﬁag%%?%%F%%}%Upply). Swtch 15 couples DC voltage (7.2 .

volts for exanple) froma battery to the | ow voltage.square_ wave . inverter . . __

drive circuit resistor Rl 15 can be a dimer (intensity control)

resistor. This dgiveracCiggght HLAGLHEES aaN ndGEiinlgat kAR r atrd e ddr -

havi ng a center tapped CT primary w ndi ng having "pri mary wi ndings P1
indicating an exit from an area, the sign having a lighting

system including a fluorescent gas discharge lamp device
mounted in said housing, a circuit inqlqding a sourqe of “__Mm_;;
low-voltage, high-frequency, square wave alternating
current voltage and means connecting said gas discharge
lamp device to said circuit to excite and iiluminate said

fluorescent gas discharge lamp device.

9. A sign as defined in Claim 8 including a sourcé
of AC line current, a stepdown transférmer connected to
said source and having a low AC voltage output, a rectifier
connected to said low AC voltage output, a rechargeable
storage battery connected tq said' rectifier and means
connecting said low voltage output to said circuit and said

rechargeable battery.

|-
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and P2 with the center top CT connected to gate electrode G of solid state
switch D1. The - opposing ends of switch DL 20 are connected.ta.the

upper and 8o f'sgds of the primary wi ndings Pl and P2. A capanisesncsEs
~shunts the osci? ating transistor/diode 39. The exenplary circuit

conponents are as follow Fluorescent tube FT6 25

Resistor Rl S 1500 OChns Capacitor Cl 47UF 10V
El ectrolytic Transistor diode 39 5 6BC/ ECB Capacitor 31

2A562K Capacitor 32 -2 7 WD- 99/ 09464

PCT/ US98/ 16459
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The output to the fluorescent tube is about 1.4 volts RVS at 3.9 MHz open
circuit and 1.7 MHz, square wave at. the tube. Thus, the system has no
bal | ast t f r, no thermonic heating of filanments, n

circuit, gﬂﬂﬁ@B&ﬂe produces light in a nore energy-efficigﬁ?hagifm?ﬁgure
4 diagrammatically illustrates a transfornerl ess square wave inverter
circuit. Here, the positive (+) and negative (-) termnals of a direct
current source are alternately connected to opposing el ectrodes of 10

the fluorescent lamp(s). In this casegzw@pn swi tches ‘S1 and S2 are cl osed
si mul t anequsly or.. at .the.sane.tinme (pretérably. by the sane signal from
cont-r ol | er--CONT;—-the-posi-ti-ve-termnal - (+) is-eonnected to electrode 4-1
~and the negative termnal (-) is connected directly to electrode 4- 15

2. Wien the switches S3 and S4 are sinultaneously closed (and switches Sl
and S4 are open) by controller CONT, the positive termnal (+) is connected

directly to lanp s a c |
RO 2 '
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el ectrode 4-2 and the negative terminal (-) is connected to fluorescent

| amp el ectrode 4-1. -Controller CONT can operate 20 the switches in the
range of abo%t Zé kHz to about 3.9 MHz and preferably oper acIU$9886458 t ches.
to cause W%9é°3u re wave applied to lanp electrodes 4-1 and 4-2 to be at a
frequency of about 100 kHz. Figure 5 illustrates an "exit" sign housing HO
in 25 which the word "exit" is fornmed in openings OPin a wall WA and.
a translucent panel nenber TPM col ore@/@ree_n or red, etc. so that when '
illumnated frominside the closed 8 WO 99/ 09464

PCT/ US98/ 16459 housi ng HO by the fluorescent |anp which has been excited by
‘the square_wave driver circui.t disclosed herein. The

M
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word "exit" or other signage is |Ilun1nated Wi |l e prefer}{,wﬁi ’ d%?k

the invention have been 5 shown 'and described, it w'HFEARIS I 8 qggg:
that other enbodi ments, adaptations and modi fications to the Invention wi

be readily apparent to those skilled in the art. 9 Il claim 1. An

si?n rTaI!ght!ng_ system conpri sing, in conbi nati on a housi ng having an

I nforration | n I ESEEoR Jas

di scharge | %é&é,ﬁgg’gjé%r%gaﬁ th vv-vo thag%é‘t rﬁaﬁﬁi'}?e%%%%y squarg

wave vol tageoﬁ‘%élggaspébhtafinﬁut ﬁ.l# £y Ntulse satnd &m iwdgh Lisfree
circuit connecting Said | ow voltage, high-frequency square wave voltage to
sai d related to the type of gas to obtain max um luminosity
without the presence of a carrier, consumes little
5 electrical energy (2.6 wati:s) and which is dimmable without
flickering regardless of the .level of luminosity and in
which the light spectrum is constant.

Another object of the invention is to provide an

improved exit sign which is low in cost and low in energy
10 consumption.

The exit sign of the present invention incorporates a
ballast-free, starter-free, non-thermionic conventional
fluorescent lamp or tube connected by a substantially LC
free circuit to a high-frequency square wave driver

js circuit.

| Another object of the 'inv_ention is to provide a low
voltage (under 85 - 90 volts), non-thermionic, ballast-
free, fluorescent lighting system for exit signs.

According to the invention at least one gas discharge

:20 lighting lamp or tube (which may be constituted by UV-
responsive phosphor-coated envelope confining a gaseous
discharge medium at a predetermined pressure between a pair
of electrodes) is mounted in an "exit" sign housing and

non-thermionically driven by a low;voltage square wave

o

5 power supply. The square wave power supply may incorporate
a solid state switch which is operated to generate a
substantially square wave alternating current wave at the

lamp or tube electrodes such that the voltage supplied to

AMENDED SHEET



fl Gnr-eé'bent gas di scharge nmeans to non-therm onically excif¥ ,.f 8I,{ni6alb5 q
sard fluorescent gas discharge | anp neans, and thereby i [¥I§H

“'.I; ‘ e i '
iknformation indicia. 2. The sign lighting system defi ned®i% 'sk)f %G%MhR 1993
wherein said | ow voltage is fromabout 2 volts to about 90 volts and the
frequency is fromabout 75 kHz to about 3.5 MHz. 3. An  "exit" sign
lighting systemc n??‘h;h g a housing having walls and openings in at |east
one of said walls Qe ng the word EXIT and a translucent nenber in said
openi ngs, a gas discharge |anp DEVICE, a source of |owvoltage,
hi gh-frequency, square wave voltage having a pair of output term nals and
means connecting said gan disigargelighpingvi csystemd peomprisdnygput in
terminals to non-thermonically excite and illum nate said gas.di scharge
| anp devi ce. gombination a housing having an information indicia forme
in one or more walls thereof, a fluorescent gas discharge
lamp means, a source of a low-voltage, high-frequency
square wave voltage having a pair of output terminals and
a substantially ILC free circuit connecting said low-
voltage, high-frequency square wave voltage to said
fluorescent gas discharge means to non-thermionically
excite and illuminate said fluorescent gas discharge lamp

means, and thereby illuminate said information indicia.

2. The sign lighting system defined in Claim 1

wherein said low voltage is from about 2 volts to about 90

A

volts and the frequency is from about 75 kHz to about 3.5
MHz.

3. An "exit" sign lighting system comprising a
housing having walls and openings in at least one of said
walls defining the word EXIT and a translucent member in
said openings, a gas discharge lamp DEVICE, a source of
low-voltage, high-frequency, square wave voltage having a

\/ pair of output terminals and means connecting said gas
discharge lamp device, said pair of output terminals to
non-thermionically excite and illuminate said gas discharge

lamp device.

N A
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4.~ The "exit" signm lighting systemdefined in Claim3 (1 6 45Q
| ow- vol t age, hi gh-frequency, square wave vol tage source i ﬁt R 1993
rrange of about 75 kHz to about 3.5 MHz. 5. The "exit" sf LT Mg ;
system defined in Claim3 wherein said | owvol tage, high-frequency, square
wave vol tage source operates at about 100 kHz. 6. A sign having a housing

wi th informatiod.i ndithea "eikdt®osignhdighgingasysgem deginedy iny Claim

i ncluding a fluorescent gas-discharge | anp devi ce nounted in said housing,

a source of |whexein agaidnhilpw-vakhagey highafregueacyc AAYaXR Waveng

out put term pals and neans connectin i d gas di sgchatge .l ice to

s;i guout pu?#gPﬁPnzﬂcg"ie(? &E?f%t%lj"al I I n%'bg%:a?g %M:’Rngﬁég§°
about 3.5 MHz.

5. The "exit" sign lighting system defined in Claim
3 wherein said low-voltage, high-frequency, square wave

voltage source operates at about 100 kHz.

6. A sign having a housing with information indicia

thereon, the sign having a lighting system including a

fluorescent gas discharge lamp device mounted in said

housing, a source of low-voltage, high-frequency, square

wave AC voltage having output terminals and means

connecting said gas discharge lamp device to said output

</ terminals to excite and illuminate said fluorescent gas

discharge lamp device to thereby illuminate said
information indicia.

7. A sign as defined in Claim 6 including a sourcé
of AC line current, a stepdown transformer connected to
said source and having a low AC voltage output, a rectifier
connected to said low AC voltage output, a rechargeable
storage battery connected to said rectifier and means
connecting said low voltage output to said circuit and said

rechargeable battery.
_

RO
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v ew . 5 .
di scharge lanp device to thereby illunmnate said in a)alnll&lllsq"
7. A'sign ds defined in daimé6 including a source of AC Al AEM ) Py

st epdown transformer connected to said source and havi ng mMQRBQS '
output, a'rectifier connected to said | ow AC vol tage out put, a rechargeabl e

ort a0 bt bt Lok b o e a4 etk ERLSeRRERR Lhdustad ',
1 Gnting <SRRERPES, CFe Aieh JAHIE A 3Lohdnd. By bhan- gPs: AL FwRLaRRERY. ™ °
fluorescenagds £hE6HREEfoh 2 "Pndf¥ise TRETUEERS" 321 £106KEE8Ent 2 GhbCU b
discharge lamp device mounted in said housing, a circuit
including a source of low-voltage, high-fregquency, square
wave alternating current voltage and means connecting said
gas discharge lamp device to said circuit to exci.tp and
illuminate said fluorescent gas discharge lamp device and

thereby illuminate said information indicia.

9. A sign as defined in Claim 8 including a source
of AC line current, a stepdown transformer connected to
said source and having a low AC voltage output, a rectifier
connected to said low AC voltage output, a rechargeable
storage battery connected to said rectifier and means

connecting said low voltage output to said circuit and said

(J

rechargeable battery.

—_
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rhejuahhg a source of |owvoltage, high-frequency, square
current vol‘tage and nmeans connecting said gas discharge
c

G714 S5
P L
Circuit to excite and illum nate said fluorescent gas dis ey

and thereby illuninate said information indicia. 9. A sigmﬂngdmfﬁ 199!

Caimg8 including a source of AC line current, a stepdown transforner
connected to said source JMSTRACTOR TBE RLSCLPBUBE output, a rectifier
comnect d to sdbdsial: AL MESHER ARRELPADIE D |HRTIITSHRE ofc put 1o
sai d circuhb, 8We SHab il "Sha8A0LE FSLAESY inl%an opening w'v:a,_]:_/‘.]{,wﬁg_of) B
thereof, a translucent member (TPM) in said opening, a gas
discharge device (13), such as a fluorescent tube, is
driven from a source (26) of a low-voltage, higli-frequency
square wave voltage having a pair of output terminals and
an LC free circuit connecting the 1low-voltage, high-
frequency square wave voltage to the gas discharge device
to non-thermionically excite and illuminate the gas
discharge device, and thereby illuminate the translucent
member and the word EXIT. The low voltage is from about 2
volts to about 90 volts and the frequency is from about 75

kHz to about 3.5 MHz,

\j
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