2185646 ENERGENCY LI:GHTI NG CIRCUITS Tﬁls invention relates to electrical

circuits for prOV|d|ng ‘ener,gy to an energency light in the event of power
|@terrupt|on A ‘emer.gency Irghtlng device, in the context of 5 the -
present jinventioh, is a device which is capa@le of energizing a | anp when

“the.poyer to'the usual illumna-:tion equipnment fails. Usually, such

~devi ceg.i,nclude a battery, some formof voltage sensing device and a
separate | anp, ‘not necessariiy part of .the normal 10 illunination system
which is electrically connected to the battery only when normal power fails
or, in some cases, for test purposes. -2 - In recent years,

attention has been directed to devices which have characteri sngf8564
making them suitable for use in lighting systens which enploy fluoresce

and ot her gas discharge |lanps. Additional- 5 1y, it has been recognized
that it is practical to use sonme of the normal illumnation |anps for
enmergency lighting by fitting selected fluorescent fixtures with special
circuits and batteries - for operating those fixtures from normal power
when it is available and 10 fromthe batteries when normal power fails.
Exanpl es of circuits for performng these kinds of functions are shown in

the following U S pate 3 . 4, 030, 013
Watrous 15 : 4%’3:? ?géi" E%EI'I_TINGF&%!S@E% 4,323, 820
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This invention relates to electrical circuits for
providing energy to an emergency light in the event of
power interruption.

An emergency lighting device, in the context of
5 the present invention, is a device which is capable of
..energizing a lamp when the power to the usual illumina-
_ tion equipment fails. Usually, such devices include a
~ - battery, some form of voltage sensing device and a
~ separate lamp, not necessarily part of the normal
10 illumination system, which is electrically connected to
the battery only when normal power fails or, in some

cases, for test purposes.
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4, 454,452 Fel dstein A review*> of - these reveal's that the

.circuits disclosed therein are generally quite conplicated and 20 are al so
rather expensive to produce because of ,the relatfvely |arge nunber of. v
conponents required and the nature of £hose conponents. It i's also -
apparent that these circuits do not: make nost efficient use of ‘bat tegy
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A review of these;_ reveals that the circuits
disclosed therein are gerzzeral_ly guite complicated and

20 are also rather expensiv'f:e to produce because of the
relatively large number oéf components required and the
nature of those componentﬂ_s. It is also apparent that
‘these circuits do not Snake most efficient use of
battery power, thereby shortening the time emergency

25 illumination can be .suppléiéd. . This can be a serious
shortcoming in the event af an extended power failure.
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Accordingly, an objed;: of the present invention is
to provide an emergency ii_ghting device which can be
connected to new or existing lighting systems to

30 reliably provide illmnina@tion in the event of power:
interruption. A further object is to provide such a
device which meets code fequirements, is considerably



15 reactor and  a relay winding -connected in series circuit

rel ationship across® said power |lines wth said battery connected to
sgid rectifier; .the two bal "l ast reactors bei ng substantially identical te
one another:; said rel ay operating said contact set so that when line
voltage.is p?esent said 20 relay is energi3ed and said battery is charged
withis@ird contact set open, energizing said |lanp through said first circuit
maians frog1 sngcbﬂe pQMﬁrrgyl negsfacdene thlainfepﬂwze aievlllcleedvoéﬁdigleamau&estﬁal d
relay to be deenerqgiz Sin ontact set an resulting in

I nverter operatljgo%m O?dz%'%al dg?‘;?r% ﬁ'ﬁ%e%rrcuit can be wused alone, or
can be used in conjunction wth other lanps  having their own ballast
devices, the oth I inNg edy lyis VO
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lines 10 and 11, normally at 120 v. AC, by first and second, conductors 13
andkvf said lamp when said lamp is supplied from said power lines;
a normally closed contact set; a rechargeable battery

__connected to said input of said inverter circuit through
.sain contact set; and a- full wave rectifier, a second ballast
15 reactor and a relay winding connected in series .circuit
Irelatlonehlp across said pover lines with said battery
connected to said rect1f1er, the two ballast reactors being
substantially identical to one another, said relay operating
said contact set so that when line voltage is present said
20 relay is energized and said battery is charged with said
contact set open, energizing said lamp through said first
circuit means from said power lines and so that failure
of line voltage causes said relay to be deenergized, closing
U/ " said contact set and resultlng ~in 1nverter operation of
25 said lamp. ' ' |

The circuit can be used alone, or can be used in
conjunction with other llamps having' their own Dballast
-devices, the other - lamps being energized only when 1line

voltage is available.

30 "~ Preferred embodiments of the invention will now be

described with



15 Conductor 13 is -connected to one-side of a switch 16, which can be a
conventional wall switch, the other side of which is connected through a
conductor 15 to a ballast reactor 18. Conductpr 13 is al so connect ed to -
one side of a ballast reactor 20, the pther side of 20 whic¢h is connect ed -
to one termnal of the energizing w Tdi ng of a | ow-vol tage, AC ! Tl

¢l ectromagnetic relay 22. The other side of the winding of relay 22 |y

connect ed txaeﬁerenoeutto emmaicobm ahyh.hgvxmrawlings, r etiich efozty cali t
which is connected to

i ndi cat ed neral Ly ther sl de
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recharsgeablleiQ)IatiBgycn‘cad& tim @acordance m.‘bhr thIEI ymmmnnt act set 32 -

which is operat aLi farr"t%

The ot her side of Qont ac% set %%g%nggfag‘ |np8t 9o ahi g
frequency ideekerfoRmI aRf cid coecoN enbodd Pﬁ@f’i F’whil@h emexgRneYted to
one contacty fdn#yfd neheca%e A acé&hi’éﬁoé h&?thctﬂbaﬁhve?ﬁ:tldri‘d'&ﬁd ed

generally at™ 36 al so operated by energization _the, winding of
relay 22. The mﬁhﬁl-e% a& o 'E‘O%PHEF%&F% |€f05m1ﬂ€§‘o¥ﬁs si de of

- a lamg 38 ayE & heesther hisuedecdn agie cbisoni g8t o2eFidl.i 3 @nected to the
remai ni ng 10 term nal of ballast reactor.18. The other side of |anp 38

is connected to conductor 14. The negatlve Si de of battery 30 and the
common termnal of inverter ballast - - W/

Referring first to I-"ig'. 1, this 1J.ght:.ng circuit
'in accordance with the present invention is connected
to conventional power 1:Lnes 10 and 11, normally at 120
v. AC, by first and second conduc ors 13 and 4.

15 Conductor 13 is connected to one side of a switch 16,

" which can be a convent:l.onal wall sw:.tch, the other s:l.de

of which is connected through a conductor 15 to a
ballast reactor 18. C'onductor 13 is also connected to
ocne side of a ballast reactor 20, the other side of

20 which is connected to one terminal of the energizing
w:.nd:.ng of a low-voltage ’ AC electromagnet:.c relay 22.
The other gide of the w.tnd:tng of relay 22 is connected \/
to one input terminal of ‘a full-wave diode rectifier
- circuit indicated general]_?y at 24, the other side of

25 vhich is connected to conductor 14.

One 'output of rec-ti;‘.i_er 24 is connected to a
parallel circuit including a normally closed, manually
cperable test switch indicated generally at 26 which is
in parallel with a lamp 28 ‘The other side of thi=x

30 ~parallel circuit is conn_ected-_-to the positive termina.
of a rechargeable laalt.t'erygé 30 znd to one side of a
normally closed contact set 32 which is operated by




circuit 34 are connected, along with tthe other output term nal of
rectifier 24 therefor, and through a 15 capacitor 40 to-neutral
c@nductor 14. ne advant age of ,the circuit according to Fig. 1 is that
reactors 18 and 20 can be devices which afeSientical to each ot her and
which, are relatively high efficiency 'linear reactors conpar ed
W th QZQ, conventi onal ﬁgactors on the ,market for bal I ast urposes
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baII\a/st s showg toc an 30 g.%lxdt hghgur‘:\é%mz(g‘ atr:]grggnal of inverter ballast
c:.rcult 34 are connected along with the other output
_term:.nal of rect:.f:.er 24 therefor, and through a

15 capacitor 40 to-neutral conductor 14. - '
'_ One advantage of the circuit accord:.ng to F:.g. 1
is that reactors 18 and 20 can be devices which are
' ident:.cal to each other and which are relat:.vely high
eff:.ciency - linear reactors as compared with
20 conventional reactors on the market for ballast
purposes. Standard reactars are linear up to about 95
- VRMS across the reactor. Above that level, saturation
begins and the waveform from the reactor includes
_ : harmonics which tend to damage sem:.conductor devices
\_J 25  with which they are used, as well as the ‘internal’
"components_ of the battery. By designing and
constructing the reactors so that they have the same
' reactance (selected, as is customary, ¢to operate .
properly with the specific type of 'lamp) but are made
30 with a 1arger number of turns, better steel and a
~ larger air gap so as to be linear up to at least 132
" VRMS (line voltage plus 10%), several advantages
_result. One is that th_e reactor operates with better
efficiency with the lamp and tends to lengthen lamp
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"10. exanple of the characteristics of -a |lirnear ballast designed for use in
the present systemis shown at curve 71. It wll be noticed,that curve 71
" is somewhat nore linear, especially in the reghon in which Iaﬂp starting mg..-:_-
and battery charging takes place. The present 15 current change from70"
to 130 volts is about 199%with the st@ndard ballast and 137%with the/rmre'
| i near devi ce. Al so |dent|f|ed in Fig. 3 are the normal operating- vb-]J‘tage
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that the pdssigmaibcﬁerlus'e in the present system is shown at L
‘curve 71. It will be noticed that curve 71 is somewhat' &/
more linear, especially in the region in which lamp
starting and battery charging takes place. 'I‘he present
15 current change from 70 to 1130 volts is about 199% with
"the standard ballast and 137% with the more 1linear
device. Also identified in ‘Fig. 3 are the normal
operating voltag_e across the reac__tor,_ NV, .and the
current at vhich the lamp runs and the maximum lamp
20 start current. . | |
| A further advantage 'of the circuit is that a
single electromagnetic relay with two contact sets can
be used. Furthe:more, because the relay is arranged in .
. series circuit relationship with reactor 20, which acts -/
25 as a current limiting device and which exhibits
'_cons:Lderable voltage drop, and with rectifier 24, the
"_relay can be a low-voltage AC relay of a rather
inexpensive and highly reli.able type.
Lamp 38 can be any of several different types of
30 gas discharge lanps requir:.ng no separate filament
heating circuit. The circuit of Fig 1 can be used as
an emergency light source only or can be combined in a
conventional fixture with; one or more other J.amps,
connected between conductors 14 and 15, with their own




even whil'e maintaini'ng a suitably high illumnation |evel. The circuit
can be used with PL fluorescent |anps, HPS or nmetal halide |anps with
appropti ate choi-ces of reactor.size and inverter ballast output. 10 .
I'n operatiop, Wwhen line voltage is”™ E}resent voltage is applied to the
seripstcircuit including ballast reactor 20, relay w nding 22, and

rectlfier 24, keaptvgrsel amﬁixenetaezqcbas@témtcaﬁnwti&@ﬁt%alst%p% and

t act t. 36 th t te 15 Wth
nall “ovi toh 16 BrbEe: VB, den e dinn 34 van Be Sica nidserdot fumes:
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Fig. 1. Under th se condi- tions ttery powe crrcuit
34, 30 all owi FRadnss OF xeactersaipe, andedqverten akbasthoutputuit for

the invertgg includigyg C@ﬁéfafgbngo WD filf]ﬁ&l 0Q%1 tt% npj st eF:_.Q eHtgh

frequency path and al so ,to bl ock 60 . energy fromt nverte ‘i ne

vol tage is pre¥odt ag%cé%uéﬁp}éie(dag@%om depzdest hélrﬁvéltt ein§ﬂ-il§l;l-m9‘.
This circuit | palddets Pedddor €20 pDre18GC TR 22, and rectifier 24,

— : ‘keeping relay 22 energized so that contact set 32 is
. - copen and contact set 36 is in the position opposite
15. that shown in. Fig. 1., With wall switch 16 closed,-
- voltage is applied to the series circuit of ballast
reactor 18 and lamp 38, energizing the lamp and also
energizing any other lamps which might be connected in
. parallel with that series circuit. | |
20 Meanwhile, rectifier 24 is suppiying charging
current through switch 26 to battery 30, charging the
battery or maintaining its charge. Because contact set
32 is open, no voltage is appl:.ed to the h:.gh frequency

.- L inverter/ballast circuit.
—/ 25 In the event of a power interruption, the energiz-
- ing voltage for relay 22 is removed, allowing contact
set 32 to close and allowing contact set 36 to return
. to the position shown in Fig. 1. Under those condi-
- tions, battery 30 supplies DC power to circuit 34,
30 allowing that circuit to supply energy to lamp 38, the
circuit for the inverter including capacitor 40 which
functions to complete the high frequency path and also
‘to -block 60 Hz. energy from the inverter when line




i nductive device 20 is placed between the AC supply and 5- the

.battery-chargi ng sem conductor conponents which are¢ sensitive, to surge and
transi ent phenonena. This also permts the use of a Canping devicg 42 .
‘which is connected across the input térmnals of rectifier 24'to nore’
closely control the voltage or voltagegcut-off 10 which is supplied ta the
hattery. Device 42 can be a varistor;or -a Zener diode, for exanple. . EFe
presence of the ballast device and relay in the positions show al so allows
the use of ¥ol&RSeosks PTesent: £ince isychavoltageheoulsticiamaget thei nrush

currents wheRveheelb ciddcifl s first. energized, and .charging
current waveform spi ki n&cwm ch woul d lead to degredation_and excess heating
of the sem condudfds FHERREt &Fy PATRLIFHIATIY cFaddaPlenhRaqanseathest and

relay contathductiveCidettiide @oeis! p3deedabetiietn ity xR dubs1Pahhary 20 .
o ot 0512t or EhE baRReEy SR fnd SPRLCEnatSERN qapRanants derLARRFS: used
in this faskensitive tal esurge andl txinsieatPpHenomenanst ambs afikeh 25
2o pr ovi oudPSTRERE ol “wEE oBe Kol a188pUnS Babiver) aPncuBERD \&Sand | ow
vol t age typecnBechploperosthdheninput terminaliss off rechimbsri 24| ¥oavail -
gtcj)t pﬁ? !'e Eﬂygfﬁ hﬂ%%ﬁe@cﬁﬁo} SDQ: r?e%gg °&%%%33§%cy@%P%ﬁgl Lé‘g%ﬂeg iycant |y
hi gher YharWhichsdsHsupphied: sgudhg battesyaor Mevice néBheanr dee af 20
kHz. A sui kabtEstH¥eerd Pabhast ﬁé&éj',i-tfbi' "Wk P12 %hy'%fe.sence -
of the ballast device a.ndg relay in the positions shown ~
also allows the use of a %‘1'ow-ccst,--' low voltage bridge
and further moderates trfxe inrush currents when the
15 circuit 4is first- '-ene'rg-j:.ze'd-, and  charging current
waveform spiking which -w:é:uld lead to -degredation and
excess heating of the -seniiconductbr," the battery, the
high £regquency inverter :halla.st - and relay contacts.
- The circuit power losses 'é.re' minimized and the battery
20 ' charging current more compfatibly- controlled and limited
than in capacitor or resistor curresnt limiting circuits
34. - _ S
Still further, the inductor used in this fashion
eliminates the need for a step-down trans;‘.ofm_er which
25 substantially reduces the cost as well as the weight of
the entire circuit.  as pzf-evi'ously mentioned, a single
‘relay of a relatively ine:é:pensive and low voltage type =
is employed. ' " |
- The inverter circuit is of a commercially avail-
30 able  type which re‘ceiveé 'DC- and '’ produces a high
frequency output. « By --"l‘:ki'gh ' frequency" is meant a
frequency which is significf.:a'nﬁly' higher than the 60 Hz.
line frequency and is normia_lly in the order of 20 kHz.
A suitable inverter/ballast circuit is model ID12-1-7/9



- .9 - made by lota Engineering Co.; Tuscan, AZ 85714, although others can
be used. A further enbodingnt of the invention is shown-in Fig. 2 in which
tiose portions vwhich are the same as 5 "Fig. 1 are simlarly nunbered. «tn
the circuit of Fig. 2, ballast reactor 20 is connected directly in series
circuit:relationship mnth the input termaaps-of full wave rectifier 24

whi chi.&agai n, has a cl anpi ng device 42, connected in parallel, the series

circuit being 10 connect ed -bet ween conductors 13 and 14. The out put
termnals of thdmadetb¥er Inta cFnainesringa @a.qui tTUSERN, i NBZUdES Ay

energi zi ng wi ndi ADtRbugh! B¥h¥ek! 2a% He usdgy 50.  The winding of relay 50
is in series between t g rectifier and the positive termpal of 15
battery 30, the. negat®v uFE‘i‘ﬁFmﬁm?ﬂ diperh pf thedaerntirrnis shewn dinje

i ode 52 ang al Sy sor P"'é'éa‘é‘.‘“"‘c "*"‘%‘i‘? SPrticens Wi “ef“i'r%yfﬁz*sscﬁ%r
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open, manually te wit.ch nera icated at .38
which is connec %‘gjf‘%sggggtgg’k’éﬁ% &F‘ﬁ J"LS‘ 8&@# &#%MQ% Sg %é"ﬁ'
cl osed, the Iarrpfagmsreetifmer adowhﬁchg agaaist dhashe Cdlka’:rmi'@gcdew.lde
Th tput of t b I | | ls 3
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set 60 to the input termnal o gquenc
citcuit 30 tKFemaeghed obekwesn i goudmm Mrarg:;h fli4e no(Thed | 9u39ut

cl osed contacts 0d £ t 2 Jhei ed
by %ay 50. Ot(réf(falﬁi 34 aggn%ﬁre 67122: sgﬁéégsa% ?a‘geénb&d Qgc? BS{:&?_;

in the cWhdGh ig;c]p;cbes 1thenenergizing wlndeing of a2 low-voltage,
- DC relay S50. The winding of —elay 50 is in series

. between,the rectifier and the positive terminal of

15 . battery 30, the negative terminal of which is connected

- to - the other side of the rectifier. In parallel

circuit relationship with relay 50 is a diode 52 and

‘also a series circuit including a resistor 53 and a

- capacitor 54. In parallel with the capacitor is a

20 light emitting diode 56 which acts as a test or

indicator light in cooperation with a normally open, |

manually operable push-button test switch generally

: indicated at 58 which is connected across the rectifier

—/ input. When test switch 58 is closed, the lamp goes
' 25 out, providing a test of the charging circuit.

- The output of the battery is delivered through a
normally closed contact set 60 to the input terminal of
a2 high-frequency inverter-ballast circuit 34, the
‘output of which is connected through the normally

30 closed contacts of a contact set 62, conta sets 60
and 62 being operated by relay 50. Cipcuft-34lgdn be
the same as used in the embodiment off/$ig. 4 .
the circuit of Fig. 1, when relay 50
38 is connected through contact sed




38.1s connected through cont act set 62-to ball ast - 10 - reactor 18 'andf

t he battery is disconnected fromthe inverter/ ballast cirtcuit 34 because
contact set 60 is open. Rel ay 50 i s energized, by the fl ow of charging
«current fromthe rectifier to the battery and, since it'is on the
output 5 side of the rectifier, is a_lpyvoltage DCrelay. Fig. 2 also
shows ah additional lanp 66 in series with a ballast reactor 68 and~.
c%nnect edrpachesnl8onadctbesbagtgny is divgonmested rfe‘qmlttl@anvserpreadent
the ener gbamatstortﬂfcdiairps% b £044 r ebhedcdi 1&gt | yobyi & hgpasi t'xfmb
switch 16, Battery 30 _can be a batt pack of a comrerci aIP avai 5%
type, eitferts nF%EESIESHm% t8e ﬁe‘g‘ﬂ 8&j charghes| é’r&’dﬂ?fkﬁ free t‘ﬁ'@ | anp

E:an be OEEéat:Eﬂléi'onthattﬂﬂ%’bﬁﬁwgyl sandf Cs(illzhl’c%ei 18 fmcunontpé tohﬁ:pﬁjtze”
anper g- ho acity the.battery pack se However, it W
be obsgr veﬁdfh‘&? ﬂ%s %ﬁfgé?;’/eﬁoméf |s(i8¥'e§ gr'ﬂaygetg) ﬁ&’lﬁte the inverter

circuit and the lanp and is not used to operate rel ays or any ot her.

hi gh-current conpg entzs alsoCLd P Li tlgggigeﬂac Ilsgr]{ rc]._lercwt
connectable to g |1 nes for keep |ng ener §itce of
power |in€itBI eag al%%ﬁbrlrﬁaﬁ&% ®8&cha géqfa’fﬂ?t%@ h ghwﬁﬁeqm@uc{’;ors

inverter £Brauwidt 1Mavi Nghéneveput igad v%flt%'-gteouis pesbnelr ¢nlet em%ﬁfgfizfaor '
suppl yi ng ower fto sai d6 anp from ei Ii S |d out put of said inver
circuit of 3& & fpoh@PP | rq %uﬁﬁf’%’ﬁé Fﬂe 't &de, t%%u aopitdenciafcuit

means 1@cswiltal h6

Battery 30 can be a!battery pack of a commercially ~
available type, either nickel-cadmium or lead-acid. The
length of time the lémp can be operated from battefy pover
is, of course, a function of the size (ampere-hour capac}ty)

15 of the béttery pack selected. However, it will be observed
that the battery power is used only to operate the inverter
circuit and the lamp and is not used to opefate relays or
any other high-current compoﬁents.

-
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bérléét reactor connectable to said | anp when said lanp 10 is supplied from
sgi d" power lines; a nornally cl osed contact set; a rechargeable battery
ceunected to sald i nput of ‘sai.d inverter circuit t hrough said contact set;
~and a full wave rectifier, a second ballast reactor and a relay w nding
~connected in series ci reuit rel ationship a }oss said power 15 lines with

sai A baftery f cted to said rectifier; the two ballast reactors being
substanti al | tical to one another; said relay operating said contact
set so that when line voltage is present said relay is energized and said

battery 1s cpargedypi t Bngphdn PNt ALdn SPAg ORElrc 1T U AAUE 2153 | FiRrer

t hrough said first circult”nea m salrd powe I nes and so that failure
of line volt Agnesafoss keepirel ay Lianmeeteesibred 248, hosthyeras dofomoxer

set and fesuh&hegvdlﬂa\gﬂtéﬂmﬁﬁﬁgfﬂgoa Qfi sefbdgedMamps a hfgﬁlﬁQ%hhency
according to Claim 1, wherein, said  first 25 circuit ans yrt her

i ncl udes> a 1B¥@BHAT ERFHLE ha¥ing,ap,inputyandssei QUER Uit %ﬁ%ﬁjﬁaﬂﬁﬁft

wi ndi ng for meahsghi figr ors&xptparymxfgal pefveS'al tlo | amid)eu\empn gaod ienchdrer said
out put and salgaflrs

ast n_sai.d nornmally cl,os (0] t
operat ed by SYr8%Fefiy aéﬂd1§§F5 FrgRtTEPFEUCE ﬁﬁphg%qu ﬁ%%%udlnép#%lfgh
nmeans betmeenhealNlﬁersvobahtast saildt hficehnect ¥ owl bf medns sdncdaiddinguia

to said powe f r | i f I |
voltage is p?ggg%§§ €%3§9€£ %%%?9%”%?%%%1?%&1%%1%1 ?ahg @ﬂ{hvwgyld Q%mp

* - 120- 3s suppdileduifirofcctrid mReYer G arefi Brn2rm\%éﬂe|°|3r°§ﬁé rcanatfct
conprises a kaw;Val tadeh A gLl By - bétteryAconhekitledaacdr dhdg LRpGtaod baid

or Ql’ “hereiﬂvi?kgr circuit through said contact set; and a full wave
| rectifier, a second ballast reactor and a relay winding
connected in series circuit relationship across said power

15 lines with- said battery connected to said rectifier; the
two ballast reactors being substantially identical to one
another; said relay operating said contact set so that when
line voltage is present said relay is energized and said
'baftery is charged with said contact sét open, energizing

20 gaid lamp through said first circuit means from said power
lines and so that . failure of line voltage causes said relay

to be deenergized, closing said contact set and resulting

.in inverter operation of said lamp.

2. A circuit according to Claim 1, wherein said first

25 circuit means further includes a second contact set
operatively associated with said relay winding for switching
~one terminal of said lamp between said inverter output and
said first ballast when said normally closed contact set

is operated by said relay; and said light circuit further

30 including switch means between said first ballast and the
.Connection of said series circuit to said power lines for
controlling energization of said 1lamp when 1line voltage

is present.
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relay winding is connect.ed in series eircuit relationshikp 5 with said . ‘
second ballast reactor and the input of saidrectifier. 5. A y
circuit according to any preceding claimand further conpri sigg a mapual | y¥. .
.operable, nornally closed test switch between the output of said rectifiér
and the input of said 10 battery, and a test lanp connected -in, = . °
parallel circuit relationship with sajgd LegF\smﬁtch to illumnate to%s

‘ilpdi cate the presence of battery charging curnent when said test switch is

opened. B, pALCiFEit 2c€ording o @M 11 ofr 27, wheeeldinn 3 drdbay el ay
winding is connected _in series circuit relationship between the output of
sai d r ecCRMPER 8T & dioy vaktase 4F Tel@¥eircuit according to aim6, and
further conprising third circuit means including a | ow power indicator |anp

means connected in _parallel circuit relationship,wth 1 d,20 relay_ .
wi ndi ng I2‘f'or gn&ilfﬁtuilﬁ'g a?%%rc{’p?%sé ___(:e(‘alao(%[p i(;har?'gi°n"’g ?:gr ?’gr?tq-,el%an%a%d

nor mal | y repery mmhodihg oper abneecsed siwt clerddmectiedudsr osslatiahsieinifier
npuls 8yieh AsGllaCULkeoRBCOBM DGt ! Or W OF SR NEnGl AiflpueWhgE el dy 241 d
first circuirt nmeans 1 ncludes a capacitor between one 25 power ine and
said in¥ectdfiegiorcuit to provide a high frequency path between said
inverter circuit and said lanp and to block line frequency from said

i nverter _circujt. n enehgency Li,htingﬁcirguit sybst an

9. . A A , ié%l LS
herein- Befor & deLEFPHEA2RELA I BRer e Y oPEPGE I8 5d 23 M2t 15730 2
and 3 of comgrasdogpanymagudiaw ngerable,C ndrmdlly closed test switch
between the output of said rectifier and the'input of said L_J
10 battery, and a test lamp ‘connected in parallél circuit’
relationship with said test switch to illuminate to indicate
the presence of battery charging current when said test

switch is opened.

6. A circuit according toiClaim 1, * or 9, wherein said
15 relay winding is connected ‘in series circuit relationship

between the output of said rectifier and said battery.

7. A circuit according to Claim 6, and further comprising
third circuit means including ' a low-~power indicator lamp
means connected in parallel ‘circuit relationship with said

20 relay winding for indicating the presence of charging ‘_/
current, and ‘a normally open manualiy operable test switch

connected across said rectifier input.

8. A circuit according to any preceding claim, wherein
~said first circuit means includes a capacitor between one
25 power 1line and said’ inverter circuit to provide a high
frequency path between said inverter circuit and said lamp
and to block line frequency from said inverter circuit.

9. An emergency lighting circuit, substantially as herein-
before described with referenée to Figs. 1 and 3 or to Figs.

30 2 and 3 of the accompanying drawings.

N D L



