; GHe3eFXC<R| 6TX. 1~I | BA~1~ Si gnal Lanps and Apparatus *G0000Z* The present
I nvention r elates to signal |anps and apparatus and particu mmlm ﬂlmmmugh
to
|

not exclusively, to railway signal |anps and apparatus and p Im

| anps 5 and apparatus utilising Light Emtting D odes (LEDs) as’]
emtters instead of nornmal filanent bul bs. An LED signal consi st ‘%gg*a
multiplicity of LEDs which collectively produce a nonochromatic |ight
emtting froma view ng aperture equivalent in size to a convﬁmmmmﬂmmﬂmmlm
filament lanmp |ight signal aperture. Since the source is not

filament as in a bulb, the LEDgnal Bamipkandppafataspattern of poi nigummer
the aperture. Use of LEDs has the advant age over single filanent bul bs
that, whilst individual LEDs may fail, this does not cause conplete failure
of the signal _as occurs wth a bulh single filament failure. A failure
in the control lrgggﬁiptfrbvef“ﬁ%m\@%ﬁﬁ%ﬁpﬁﬁa gppargtys and partigiiaitet o faj | ure.
15 Accordi t.0f : U ol . a5 np
conpri seshfg%ultgggg?é%c\j\ﬁﬁﬂg bgﬁg%lggf%%ﬂaz%?;sﬁ%%*ﬁ%@%separlaglt}g{%ﬂo ? f eeds
and whegehnd tapparbinbatiiing bightEmayse BicdepHDs) antight eiitters Bsteed bf i@nadch

ot her such that when |lit they provide a conposite |light signal output and
such t hat filgment bHeS. LEDs of only one of the two arrays 20 are lit they
provide a light signal with a visible distinctive pattern. According to one
enbodi nent of the invention an LED signal lanp is forned with two LED

arr ?ys i each f aamipysiBadifcondistldre ntilgNRlty 6f BEbawhRRYoRRERIH BYdRGe EPAT at €
contro

monochromatic light emitting from a viewing aperture equivalent in size to a conventional
10 filament lamp light signal aperture. Since the source is not a single filament as in a bulb,
the LEDs are arranged in a pattern of points over the aperture. Use of LEDs has the
advantage over single filament bulbs that, whilst individual LEDs may fail, this does not
cause complete failure of the signal lamp as occurs with a bulb single filament failure. A
failure in the control supply to the LEDs would, however, cause a complete failure.
15
According to one aspect of the present invention an LED signal lamp comprises at
least two separate LED arrays which have separate power feeds and wherein the LEDs of
the arrays are positioned with respect to each other such that when lit they provide a
composite light signal output and such that when the LEDs of only one of the two arrays

20 are lit they provide a light signal with a visible distinctive pattern.

According to one embodiment of the invention an LED signal lamp is formed with
two LED arrays, each forming half of the signal display and each having separate control
electronics supplied from the signalling supply. Hence if either half fails, either in the

25 electronics or some of the LEDs such that current ceases to flow in the array, then half of
the LEDs extinguish The LEDs of the two arrays are arranged such that, on extinguishing
of one array with the remaining half of the LEDs formed by the other array remaining
alight, a distinctive pattern is revealed, either lit or dark. Typically this pattern may be
formed as a letter such as “X” or “F” or may be formed as a striped effect, for example. A

30 viewer (typically a train driver) of a signal in this state will interpret the displayed signal



el ectronics supplied fromthe signalling supply. Hence if either half
fails, either in the 25 electronics or sone of the LEDs such that current
ceases to flowin the array then half of the LEDs extingui sh The LEDs of
the two arrays are arranged such that, on extinguishing of one array with
the remaining half of the LEDs fornmed by the other array remaining alight,
a distinctive pattern is revealed, either lit or dark. Typically this
pattern may be fornmed as a letter suchZas "X'" or "F" or may be forned as a
striped effect, for exanple. A 30 viewer (typically a train driver) of a
si gnal i nastvaidsigank buli 4 dignahthet pased bemepodicd pé dsfective i appiearange, assultingal i d
signal, but a signal that,LK has tp_be r epoi-ted. as, defective in appear ance,
r esul tin§ qlﬁa:‘&teﬁﬁicﬁlagﬁ%\‘ﬁ]&%e g}e e%%ﬁpacttoﬁgxccfégnékqa,n\}sg R8s of the signal
can be replaced. An LED signal lanmp typically takes |ess power (6 Watts)
than an equivalent 5 filament |anp type signal (30 Watts). Hence when
replacing Fil aaeneDl s@%@l laing nRlicalinitdles LS @ iaWitalmtmian ehlialeni sting
railway signalling, the LED signal can ent needs to be ballasted to equate
wi t h t hatfilarfiens lamg Wpeﬁlgnalﬁﬁﬁ?\/amn Hence wihen eapieising Hilbmertdampisiggals Mguhal

of 1 ot o LT pERAL g i gt cadefing Gy S n%i#e?@éw bR nal ©
across thep 't&ﬂ%leqﬁ 9{)% (i FiBR ARG Aol B, LOUBLE BE A eﬂ%ﬁﬁsumt' on

ment i one ove ast r esistor wl e appr oxi na 80% of the
suppl i ed mtarlcb ekidg cifbnittyte desacsd day sigabl faduyre. s'll“lgmbdllla,stmg in effeudedk utiliding &

subst antial cessation of supply._current dur ing a_signal en atjon phas a
that i ndibebastgesistogrimparpligl Withghe FpED signal arapss dheovgnal SpPIpdit gtﬂiwvtéfplpﬂat sone
formo ar t n t he

bal | asi0 kp&edg Jfgg%alcggorg%lggﬁﬁ%% %@? %&e {h%ebagésfﬁp%sg%#ﬁ tﬁ% 15’%%5%%8% y been
per f or meqoby ofthk wgshlied euyré&itr cui t . Hovvever because of the active nature of
this circuit, it i's inherently less reliable than the dr opped relay ver
sion as applled to a filament lanp which is inher ently fail safe. 20

According to a second aspect of resent, i nvention, an LED sjgnal
appar at us conpPitR&eISHg g ﬂvﬁydfg&fiﬁ”&% ror &tdﬁfla’s"ta@??]ncﬁséfl%o? SUPRE " appar at us:

2 Seri es EARAC O haBid S0y TRARSHAMA. DAl el o £ aRaBREEd acr 05 the

supply termna connect e teérmnal s to be

suppl i &8l ipératicaiihat ente fohﬁrbefmtmm baapplieditd edvutexhnt, {UIBTY c@PertBRPS, theé N t he
supply path to the LED lanp, for- controlling the state of the swtch nmeans

in the sdellastlaadinaen dléﬁPHHWﬁi@df &ty thageppiy Blp%hzesttmﬁalbfbe@méer&rmd&y@s t ot al

fail f f th t I

| os dreBtPR <BRih ekt B e St E s e 6 § e Rse 1 o

gpen to GLRARRSCTheldASpRakLAPTerkiOR sk dfpREd ROMREMEA 180 WhEhSYRBREXn{Er M nal s.
fail safe. ’

20

According to a second aspect of the present invention, an LED signal apparatus
comprises input signal power supply terminals for the apparatus; a series connection of
switch means and a ballast load connected across the supply terminals; an LED signal lamp
connected to the terminals to be supplied with current therefrom; and switch operating

25 means, in the supply path to the LED lamp, for controlling the state of the switch means in
the series connection, whereby, during operation of the apparatus, total failure or
substantially total failure of the current to the LED signal lamp results in said switch
operating means causing said switch means to open to disconnect the ballast load from
power from the supply terminals.

30




Advant ageously, the switch operating neans nmay.conprise an optocoupl ed

di ode for controlling an electronic switch such that, if electric current
fl ows through the diode, the electronic s~.vitch closes and vice versa. 5
I'n prefen-ed enbodi nents of the invention, the LED signal |anp conprises at
| east two separate LED azrays azranged jointly to provide a signal |ight
output for the lanp and wherein each of said arrays has an individual
switch control nmeans in its supply patﬁ and said ballast load is connected
to said supply termnals through a plurality of switch nmeans each contr

oi l ed by a reshéwniageoushie therswiish opgiRtihmeds (Y| COpPEps aTeRiog e eddiedeg e nent

is 10 such.that .provi ded current fl 0, one of i d ra t he

cor r es portdl ORI 2SR HER e, 888 Bl HsBa T B et iFineans 1o
permt cupseRbtrémc oM dibNeoushvitdeerpal | ast | oad. Preferably, in such an
arrangenent, detection neans az-e provided to detect that not all the
swtch neans are permtting flow of cun-ent to the ballast |oad and to pr

ovide a_nonurgent alarmsignal to.that effect._Such _an alazzn signal would
normal 1y i ndi meferq e et 0P MBikatian, gy L §g8H lan cypprises gtlgast oci at ed

with the - i SV ! I gﬁﬂﬂﬁ. C '

conpri se t%%%gﬁ%@%\?ﬁ[ﬁg}i?}g %ﬁgig%@%% It0 onne(?tsle%ﬁlblg%t%\%\gg hg%r?%ﬂgﬁxggﬁé

contr ol | eghdpeinRbéh ofislaidtaliiﬁ?w@rﬂnyndiﬁdﬁélwhaﬂ tartilol head, in ith elippdy PatRbnd _
substantially the same vo | osure of all switch nmeans but which

tage during c
are at disaiddradast laaglis aermested o saﬁbswg/rmn@ﬂalbﬁmﬂghgl trabiyl of switeh okanshe
switch neans, such.that relay opergting cui7-ent flows. through 20 the relay
o | . Pr PG GUTLPISY bR AeetVe SRF B ecNER oL Biensng TR AFRERBAT h par al | o
0L he 16 40P that GrAMARAYTHER tb BAE ofSRPAYayRlthé Lol RBbndifly tRMAIHAY] | S NOl

inten-upted solely as the result of failura o ingle swtch contr of
means . Adehnt comadlt its tdapartise seychhecans papermit durrsmd th flowrthansh2bhe balabt
associated with a respective one of the pair of switch control nmeans. For a

bett er url@et skugfasthy WuchRe aFppasEfnt,idetranen BFRDS pEf PEIHed txfatect Sk e nade

to the ac nyi.ng_dr.aw i . e f.exanple:. Figure 1,
L e RSP ALY BV By SR LBy XD B0V S

| anp appafrgéd alaid saSe00 tBaRERctWSubh i 8laSe sigRl was REfmafly ARadePi8RE bon; and
4 Figure 2, shows diagrammatically the circuit of a second enbodi nent of

rai | ways siugreat fléva thposgipthe atray assnciated orithdhe eonispdndingesvesbenotralspesns. of t he
invention, In both figures, the sane e ereqces.have been used iog the sane
or coi ~eSHrAReEOs W CMPFRE 2 PIRE U T8 FRhgroRRecd hetyeen SIS two LED-
al 7~ays . ' si gned
o provi dAORS sEurRUBR RPRL RGN b e RBREyd M ale WinBeilly BRR0EY O:

connect edyditag@durddgl dysueOmt allahwiteh agbhihit Shidhrtrd atAiffdregu@tagssPnshepyent 10
lines, in one of which then a are two optocoupl ed diodes D 1 and D2.
Si xni | al ~9fyppenippogprly opg ofthe swielupray, fush shantalay onsrasing corpridlonsi thraggk hr ough
t wo seg r te.supply lines, of which one includes parallel connected
opt oco §| | &ﬁb &s D3 and D4. Two signal power termnals for the appal-atus
al-e referenced 7 and 8 and the signal 15 supply voltage and cull ent are
shown as V and | respectively. These supply termnals ara

Preferably, a pair of switch control means are connected in parallel in the supply to

an array such that supply of current to the array is not interrupted solely as the result of
failure of a single switch control means. Additionally there may be a pair of switch means

25 each associated with a respective one of the pair of switch control means.

For a better understanding of the present invention, reference will now be made to
the accompanying drawings, in which, solely by way of example:
Figure 1, shows diagrammatically the circuit of one embodiment of railway signal

30 lamp apparatus in accordance with the second aspect of the invention; and



connected directly, to supply signal power then eto, to the control

el ectronics units 3 and 4. A ballast load 6 is connected across termnals 7
and 8, one end being connected directly to teminal 8 with the other end
bei ng connected to termnal 7 through two pairs of switches S 1, S4 and S3,
S2. The switches of each pair of switches are connected in series between
20 termnal 7 and said other end of the ballast |oad 6. The junction

bet ween the swi tches of each pair of sWi t ches al -e connect ed vi a the coil
of arelay 5. Switch contacts SS of relay 5 are coupled to a "non-urgent

al arni' out put @gul?ﬁes}@ﬁstdg*’fﬁlﬁﬁmétﬂcé héﬂ‘t?fcné%ﬁfl secopeehpdimprofeailvayy sS4 s

e i nai oot e DR A RS R O B S R e Toys 1 a2,

each formng half of the signal display and each having separate control

el ectronics supplied fi omthe signalling supply Hence, if either half
fails, either Inbotthizguatsethersomiccefersncasmaveleeeh ESzdafor ﬁ&eaym@chommpndmp ent
ceases fo . flowin the array, then half of the LEDs extinguish. The LEDs of
the two aFé’?I%?’és are arranged such that, on extinguishing of one ai-~~ay with
the 30 remaining half of the LEDs foamed by the other alz-ay renaining
alight, a distinctive pattern 5is revealed, either Iit or dark.

Typi cal l'y thi sTheatitceit arrampenteat 6fHig hads &eo BEDaithes 1 andh, masédfogether'ih” or may
be formmed as a striped effect, for exanple. As a result, a viewer

(typi cal Ithe same lamp (Botisheyy) end desiangd 4 pioide fogsthar heowipiy signat lghp fastthe he

di spl ayed_si g valid nal but one,t orted.as

def et | vaeth TR 2opsluly Ry ry SR tnatd et R BR R a5
wher e {haindefieehd Hﬁwlﬁéﬂpﬁﬁie Rt txkbe pRSiiAed &GiddesTs! mﬁcsgmlahy L108 alfag. |
circuit, whén power is applied to the input tei~ninals 7,8, both control

el ect r oniXis cqulecktoSamdolle]pcrtmmaSemltHdhlpneghiem sepavate sxtpgplyLlEaBs a:lfv&mjlson]: and 2
via the dlo n or LED arra nd D3 and D4 (fox LED arr
ay-2). THBS chPé’raug]rfPB %0%11493&&%8 Dé@ﬁ? switches SI, S2, S3 and S4
respectively such that if current flows through D el ectronic switch S1
closes. Normally, on application of signal power, current flows through all
4 di odes Dl - DArvassighe po® eSkridhaBIS 1B Q5Reutuslitt SeftRBd Barid'8 dddethosighaist | oad
6 being in cir curt, connected acr oss the power supply termnals 7 and 8,
and t h&S coppy vellagsiand strett arhehoyal dsabend lugspestivelirl Thase BEDIterminnls aravi a t he
2 sets of con el.ectroni.cs are ui val ent oad to
Chat  of SORGIERIreEHY AL R PO GrBerekb e e PRUSREREPERSEE Fbent o
oving cirg thlast b?d%@co%h@&?@é&o&%%ﬁuﬁdi@ GRD% oAk efd B&ﬂém L&kl ArEit9o

arr angemnent detect what 1t leves to be a nor y oper ati'ng
filament tsungmlls Wﬂnmcaambl Eﬂda.btlngodnnected:td terminal %ﬂhrcalgh@wr:@lans:ommwhem t he
vol tage across the coil of the non-urgent alarmr elay is effectively zer

o and hende f‘r@éd§ér§%JhCS§1t€bﬁﬁlQfﬁaqhspaﬁcﬂfﬂ}wi:}le?alﬂ%@@Btedzv SprasPelchEeed osed.
In thez&%a%m‘“ﬁ%raﬁg%gl oltﬁét’)en&@ﬁ&%b 1a8WoQ@ t Hougl uil Get&een t'&_ﬁé‘%‘&n!:ﬂ%?o n-ay

(causing Tt not WO~ SW ches W open.” For exanple if LED

a~~~ay 1 dagh p&r of NARLE ke 2BsheDRdIRARe @&ﬂthFel ?rst Smﬂcédt%SYbﬁleﬁfy 5the
relay coil and S4 to the ballast load 6. Simflarly 25 if LED array 2 fails

then S3 amelc@plaitern ‘anorucgant slarm’t cbiéputfﬂ oltes swiitahiSg Ls1;at6t dfeeackebbthe switthes and
S1to S4 is controlled by the correspondingly numbered optocoupled diodes D1 to D4.

25 As indicated, the LED signal lamp is formed with two LED arrays 1 and 2, each
forming half of the signal display and each having separate control electronics supplied
from the signalling supply Hence, if either half fails, either in the electronics or in the LED
array such that current ceases to flow in the array, then half of the LEDs extinguish. The
LEDs of the two arrays are arranged such that, on extinguishing of one array with the

30 remaining half of the LEDs formed by the other array remaining alight, a distinctive pattern



S2 to the ballast |load 6. Hence in either of these partial failur a cases,
the non-urgent alarmoutput 9 is signalled by the opening of contact S 5.
However the signal |oad can ent, although reduced slightly, is still
sufficient to indicate to the interlocking control that the lanmp is
operational. This is equivalent to the first filanment failure alarmin a
conventional 30 signal. 6 In the very rare event that cun-ent stops being
supplied to both LED arz-ays, then all % switches SI to S4 open and the
ballast load is renoved fi~omcircuit. This effect, plus the | oss of
current tiordyselad.aithaykt aralak. flypicalythis pegernimaydmdonnadrasrt lettér-sooh 'K’

interl ocki_n%,,co_nt ro rz-(?&gerrent sy~ci e.ntl%1 fo uar ant ee.t he asseﬁti ng of
an Ur gent"AfaPm™4 PHETR ?Efb‘R‘f%@fj*Jegmf%*nW ple. i g Wb A &vBlsaliat i on of
t he signall:i X i L t is
ot & pr obl b BEA PERIERaR dalF R RiGher M R Hep I Mo SELTLLTT %o
t he Ur gendneAhatrhas ¢o bettpbried ad dufsctivain dppeabeseprebyltiafth encergestry rel i abl e
Conbi ned with the duplex operation of the LED arrays this arrangenent may
enabl e $ Heaipisawmics@leat wherprhesdsdective aspactafitheugnab papraeiieplaeedr el i abi l ity tar get
of < 1 undetected dark signal lanp in 1 OL ° 10 hours. The arrangenent of
Fig. 2 differs fi-omthat of Figure 1 solely in the arm angenent of the
Switches S 1 tg (R4rand cBui, %eﬁ%%feﬂﬁ@?ﬁfedtt%er ARt S AREAST ?,%cgﬁ'goﬁfol In
this arr angenent switches S 1 and S2 formone pair and S3 and S4 form
anot her .el&tiohick upas Bantis [SodidShdependemtnestee tb L BDseraye$ amd £ viarthedicgeance R1

bet ween sui)pgkly line 7 _and sai d_qt her engj of the ballast load 6 Simlarly
swi t ch ndaraddas (foshEBarray-19sad EBiaed Do (fahkFlagngywh Thessifewraptecoppleget ween

SUPDI Y 1hi1Ect 30kt Bl flipl RPTs 206 08 <Rk ashel 030, o PPt LEY Mol
L R R S N R S e 1 ST

angenent provides a re € SW I'n Serres w resp

oper at ed Dpéledadniy/sviachl¥1 doés DorBale AMthpplidatien bf sifihl bb@e atefflokfsD array 1
stopping taking cure ent (either by the LED arr ay 1 or the control

el ect r onitbeughiall 43liedes| Ry andsheper b h§é arsclgwedeThigresultminrtbsballRstloadif f i ci ent
to cause ,activatian of the non-urgent alatmr elay S with current flown
thr ough (REES o £opassieC o i bovier AYEDH Teminel 7 aad SupKLGe SOBPBER. ¢ aki ng
current thep é%g@ﬁ&’lla%lo% 6?%@ RRNED e M?lhteéﬁgs%ts‘l ocfcgfg?@l.r aécggn%% Less R

sufficient to 2S activate e non-urgent alarmrel ay Vi a e circuit

ar r angetresntangéd fo ige subaent hdoadhoahitagea nohail fildmennyiged! ldnie Hente, thel tches S 1
to S4 fails short-circuit, the circuit continues open ation correctly, when
eas if arfprspl kaydilaness Pramingcovesitfia thestandand existipg pentrql sigaeltintdedking he

non-urgent_alarm, | th ca .th i_gnal continues to .o at e

Corr sct | yiRERP e BT A L Btk e dde Ry SR PR el BT o

oper at i 0Orn@fredcBoR€RRNUn MAY Al dondiiog tEAPBtagSadrb® thé Esit of the non-urgent
alarm relay 5 is effectively zero and hence the contact S5 (which is normally closed)

20 remains closed.

In the case where current stops flowing through one or other LED array (causing it
not to be lit), then two switches will open. For example if LED array 1 fails, then S1 and
S2 open and current then flows via S3, the relay coil and S4 to the ballast load 6. Similarly
25 if LED array 2 fails then S3 and S4 open and current then flows via S1, the relay coil 5 and
S2 to the ballast load 6. Hence in either of these partial failure cases, the non-urgent alarm
output 9 is signalled by the opening of contact S5. However the signal load current,
although reduced slightly, is still sufficient to indicate to the interlocking control that the
lamp is operational. This is equivalent to the first filament failure alarm in a conventional

30 signal.



In conbination with the distinctively patterned LED arrays, which will ales
drivers to a partially failed lanp for these to be independently reposed,
reliability is further 5 enhanced. 8 Clainms 1 An LED signal |anp
conprising at |east two separate LED a.~-rays which have separate power
feeds and wherein the LEDs of the aziays are positioned with respect to 5
each other such that when |lit they pr ovide a conposite |ight signal output
and such that when the LEDs of only oné® of the two arrays are lit the |lanp
provides a signal with a visible distinctive pattern. 2. An LED signal |anp
according to gfméhwqym@rséqqﬁ thak gurgens soRe brindsuppliediorpotis LER areyedhearall e t her

L0 a1y LD SRRl AR 66 (R ISR AR BN BB

formed a t'er orStas a B si gnal

appar at USo&TRureht8 bothRkHys Sdsaiftin AlOWRIT ISddRRI¥nt st HEah&rIb&ifing Bshtrol
apparatus; a series connection of swtch neans and a ball ast | oad connected

acr oss t heraggapény suiciehiinlts guaantedhe ssgrtalg dfanprgent daned thointdrlpckisgm nal s

to be s l'ie .th cui-r ent. 20 _therefi.o
%’ pc%ntro , W\ﬁlic sets safe operation of the s1rgnalllmg.]

In ?hr}g case the non-urgent alarm is not
set but that is not a problem since it is overridden by the Urgent Alarm. The operation of
the Urgent Alarm circuit is thus fault tolerant, and hence very reliable Combined with the
duplex operation of the LED arrays this arrangement may enable the meeting of a UK
specified railway signalling reliability target of <1 undetected dark signal lamp in 10

10 hours.

The arrangement of Fig. 2 differs from that of Figure 1 solely in the arrangement of
the switches S1 to S4 and by the addition of two resistances R1 and R2. In this
arrangement switches S1 and S2 form one pair and S3 and S4 form another. Switch pair

15 S1,S2 is connected in series with resistance R1 between supply line 7 and said other end of
the ballast load 6 Similarly switch means pair S3,54 is connected in series with resistance

R2 between supply hne 7 and said other end of ballast load 6.

This circuit arrangement provides a reliable switch S1 in series with S2,
20 respectively operated optically by DI and D2 passing current. In the case of LED array 1
stopping taking current (either by the LED array 1 or the control electronics unit 3 failing),
a voltage is generated across R2 sufficient to cause activation of the non-urgent alarm relay
5 with current flowing through the coil via resistance RI. Similarly, if LED airay 2 stops
taking current then S3 and S4 are opened and a voltage is generated across RI sufficient to

25 activate the non-urgent alarm relay 5 via R2

The circuit arrangement of Fig.2 has the advantage that if any of the four switches
S1 to S4 fails short-circuit, the circuit continues operation correctly, whereas if any of the
four switches fails open-circuit, it activates the non-urgent alarm. In both cases, the signal

30 continues to operate correctly with the ballast load connected. In all other respects the



switch operating neans, in the supply path to the LED | anp, for controlling
the state of the switch neans in the ser ies connection, whereby, during
open ation total failur a or substantially total failur a of the cwent to
the LED signal lanp results in said switch operating nmeans causi ng said
switch means to open to disconnect the ballast |oad fiom 25 power fiomthe
supply termnals. 5. An LED signal appa~~atus according to claim4, wherein
the switch operating neans conprises ad optocoupl ed di ode for controlling
an electronic switch such that, if electric current flows through the

di ode, t loperationof theisecondivenintds dissemendtheificé versa. 30 9 6. An LED signal
apparatus according to claim4 or 5 wherein the LED signal |anp conprises
at |east two separate LED arrays arranged jointly to provide a signal |ight
output for thayl.aBimaith WIRHRI distRRGkPhatfRed 1S 8¥syshARicARyifl DRt WrJUal
switch control rnéans in its supply path and said bailast load is connected
to sai d soppaytidiefaiied ¥ng fobhtlewgto be intepeaddntly réponted,aelidbility ivfartereach
controlled by a respective one of the switch control nmeans and the

ai z- ange®enced such that, during operation, provided cui~-ent flows to one
of said arrays, the con-esponding switch control nmeans controls its r
espective switch neans to permt cuixent to flow through the ballast | oad.
210 7. An LED signal apparatus according to claim6, wherein detection neans
are provided to detect if any switch nmeans is not pei-tnitting fl ow of
current to the ballast load and, if this is the case, to provide a
non-urgent alarmsignal to that effect. 8. An LED signal apparatus
according to claim7, wherein the detection nmeans 15 conprises a relay with
its relay coil connected between switch nmeans controlled points, in the
supply to the ballast |oad, that during operation az-e at substantially the
sane voltage during closure of all switch neans but which as-e at different
voltages in the event of opening of only one of the switch neans, whereby
relay operating cun-ent flows through the relay coil. 20 9. An LED signal
apparatus according to any of clains 6 to 8, wherein, for each array, a
pair of switch control neans in parallel is connected in the supply to the
a~.-~~ay, such that, during operation, supply of cun~ent to the al~-ay is
not interrupted solely as the result of failure of a single switch control
means. 25 . 10. An LED signal apparatus accor ding to claim9 wherein then
ais apair of swtch neans for each array, each of which switch neans is
associated with a respective one of the pair of switch control neans.




30 11. An LED signal |anp substantially as herei nbefore descr ibed. 10
12. An LED signal apparatus substantially as hereinbefore descr ibed with r
eference to Figure 1 or Figure 2 of the acconpanying draw ngs.
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3. An LED signal lamp according to 2 wherein the pattern is formed as an alphabetic

letter or as a striped effect.

15 4. An LED signal apparatus comprising:
input signal power supply terminals for the apparatus;
a series connection of switch means and a ballast load connected across the supply
terminals;
an LED signal lamp connected to the terminals to be supplied with current
20 therefrom, and
switch operating means, in the supply path to the LED lamp, for controlling the
state of the switch means in the series connection, whereby, during operation total failure
or substantially total failure of the current to the LED signal lamp results in said switch
operating means causing said switch means to open to disconnect the ballast load from

25 power from the supply terminals.

5. An LED signal apparatus according to claim 4, wherein the switch operating means
comprises an optocoupled diode for controlling an electronic switch such that, if electric
current flows through the diode, the electronic switch closes and vice versa.

30
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: » dEHbC8! for the lamp and wherein each of said arrays has an mdividual switch control means in its
supply path and said ballast load is connected to said supply terminals through a plurality
5 of switch means each controlled by a respective one of the switch control means and the
arrangement is such that, during operation, provided current flows to one of said arrays, the

corresponding switch control means controls its respective switch means to permit current

to flow through the ballast load.

10 7. An LED signal apparatus according to claim 6, wherein detection means are
provided to detect if any switch means is not permitting flow of current to the ballast load

and, if this is the case, to provide a non-urgent alarm signal to that effect.

8. An LED signal apparatus according to claim 7, wherein the detection means

15 comprises a relay with its relay coil connected between switch means controlled points, in
the supply to the ballast load, that during operation are at substantially the same voltage
during closure of all switch means but which are at different voltages in the event of
opening of only one of the switch means, whereby relay operating current flows through
the relay coil.

20
9. An LED signal apparatus according to any of claims 6 to 8, wherein, for each array,
a pair of switch control means in parallel is connected in the supply to the array, such that,
during operation, supply of current to the array is not interrupted solely as the result of
failure of a single switch control means.

25
10.  An LED signal apparatus according to claim 9 wherein there is a pair of switch
means for each array, each of which switch means is associated with a respective one of

the pair of switch control means.

30 11.  An LED signal lamp substantially as hereinbefore described.
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