-1 - “. 2146470 Pr-oving Safe Operation The invention relates to prOV|ng
saf e operation and failure to safety of electronic CIrCUItS

Safe operation in the context of the present invention qd&@, ﬁorrect@-
op€rati'on of the apparat us ‘and al so, in tpe,eyent: of an €@ 4de

detected or a fault qQccuring, the automatic smntchlng of the out put of the
apparatus into abdgrang: §afe Operatipnyention is particularly useful in

‘systems where a deci &'h@n1ﬁ0§ﬁ®ﬁahn9e§af:6§>’tb3 ba¢ e UpPFe tdFe AL VK Sldnal ,
SO t\ﬁat [ I’ICOI‘I‘ECE OREI‘ ation of ; g g? EI’ OCESSL n circu S pr oduci’ ng :
Vi 8Lt €LAEt

that signal can 1BiTUr§ Fe&.FAfe 3?é?y°b¥ h%ﬁsysten1 For

exanpl e, a mass transit- system such as an underground railway, having an

" automatic train prot agilog §¥§E?gg ?nw?h ?6%889€d0§|9&$y%{§£%e§ent|ng saf e -

maxi mum tr3in speed I'S £rahsm t or - ana y the train
and 20 conpar i5¥RNKiPR Anslydes eerveeht spgrakion rof nthe mpparathspeed.

I'f the coded sigaal hisanQﬁr gk ¥v€ﬁ€09£daﬁ’rei:§of%é e&ea@éﬁ& or _
conparison then ? %@8 8 deci.si on ﬁonern|ng he HHXIHH é¥gt mhlch it iIs
safe for the trafft FSYZEDEaythE BUEOR Eh?tsv{fﬁhﬁﬂﬁ iQdrput
apparatus for anofutheaappatasis pnodeat safe sysaes of this type is
described in the Applicants U K Patent No. 2,017,991. Also in the railway

signallindg@Gield, the invention 30 may be useful in coded track circuits
tn which a coded si gBihe iBvenshoni iscpapbionbarbytuseful cin cpstamsnsnitter

and track ci rCU'izhéQéthSécYb@ohhéoﬁééf‘hi‘ﬂor@éfét Wienpddd Shifdd Ahef
.rails, i.e. the track sectl 02 I S UHOCCU d the s nal . reaches the

recei ver, but wh8HTRUEr &1 BPRS, pPBsERREi h ?ﬂ5r§%5t? 14T 27 Shg e
“electrically shosugdaflogebbessﬁhgscpreuéng|plgoduwmgathw g¥grddie cdrgnal

- along the f;Ct'Oﬁirzgﬁly a:fect the safety of the system. For example,
' a mass transit system, such as an underground railway,
having an automatic train protection system in which a
coded'éignal representing safe maxinum train speed is
transmitted to the train for analysis by the train and
20 comparison with a signal reresenting the train's
neasured speed. If the coded ngnal is 1ncorrect1y
decoded or is corrupted before comparison then a wrong
decision conerning the maximum speed at which it is
safe for the train to travel may be the result. One
25 receiver apparatus for an automatic train protection
" system of this type is described in the Applicants U.K.
Patent No. 2,017,991.

Also in the railway signalling field, the invention
- 30 may be useful in coded track circuits in which a coded
signal is transmitted between a track circuit
 transmitter and track circuit receiver via the running
rails. Vhen the section of rails, i.e. the track
section, is unoccupied the signal reaches the receiver,
35 but when a train is present in the section the rails
~are electrically shorted together thus preventing
propagation of the signal along the section. The



ﬁézf'pfesent invention may be applied to the receiver apparatus.in order -
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its correct operation at -all times. A railway track

eceiver of this type to which the invention may be applied jsil*'

5 in Applicant's U K Patent Application No. 2,114, 342.
to the invention there Lsgprovi-ded apparatus conpr|5|ng an

‘el ectronic circuit ,which . in correct operation provides an output containing-
-an_ al 't er naPte§eRtydavension,maynyeaappddedethi ibe FeegivREyapRAYBLHRE N the /-

presence ofinwhiogidegoneoneverifyt hﬁtQUtdbﬁréh'tQV%i)éiqt&Qﬁi a@efallon of

S circuit,
~the circui

- and tg whi

~.det ect or neans onnecte

In_seri.es wt .out put of

t he”

ut atin an nnegt ed.
t&bgﬁé ggt ag%ggﬁ ﬁgecﬁg SLFEPLE sfﬁfslvﬁrth h F iBnhibits the
‘out put,, anaYPB toawhdcbndhet dnvenniohi mhyi bepapptiedaid déseribedng S|gnal

¢l ia I1acaa|eagle Rf baidg gﬁgmséltm Ro¥2b| fﬂan?gfa' and

to recerve t out put confarhrng’the alternating

- signal and responsive to the presence in the output of said predetermned-

“frequency

20 Aceopdinpt tbOtHéoﬂﬂGan:BSnS@héréaib NSrévdded dppapp@isate the
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rack-circ
having a first state in which it inhibits the output, and

a ‘second state in whlch 1t passes said alternatmg signal and to
whlch it is capable of be1ng operated by a gating signal,
and detector means connected to receive the output
contalnlng the alternatlng signal and respon31ve to the
presence in the output of sald predetermined frequency

'component to produce the said gatlng 51gna1 to operate

the gatlng means to 1ts second state to pass the said
output 31gna1 whereby the output from the circuit is
inhibited when the sa1d Ppredetermined frequency
coﬁponent is not proved preeent in the output. |

The invention and how it may be carried into
practice will now be described, by way of example only, with
reference to the accompanying drawings in which:

Fig. 1 shows a block dlagram of a coded carrier
signal generator for an ATP transmitter. _

Fig. 2 shows a c1rcu1t ‘diagram of an output
gating arrangement for a track circuit receiver, and

Fig. 3 shows an alternative gatlng arrangement
for a track circuit receiver.
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- 3 -~ Referring .- now* to the dram&ngs_ _'mo partlcular enbodi nment s
the "invention wll  be described, -a. first concerning a rail way aut<@§§Lc
train protectlon system (herelnafter referred to as an ATP systen) o
~and a“-second concerhing a railway track circuit application,
"espécially wuseful.- for coded jointless track circuits. In both these
enbadi ments the detector nmeans for sensing The predeterm ned frequency

corrpI onent |][1 the out palteféwmﬁg howr efd | The uaramﬁgfsrequeac%péﬂncwmctrum__
anal yser of a part ar_‘typ n pr.ocess tem

~adapted to eval ﬁg‘k’gﬁ 3%% ?"5. sgggte %‘Et?t r"g]h o(r)grﬁal(g%r‘gﬁ]hrr%lé’Su h
an apparatus as tal£1rgtdegucenndngnatnelbwmw|anwmm%t1¢nnﬂaxnunrOQ§4&nqn1 '

patent applicatigggrdm (@refﬁéf@ér !\i‘%fex?néhl4t§42as a-ﬁheA@Ppasrﬁéﬂé‘h) o
described in_ the “present ESC|f|cat|on wi E rFi? und “useful in _

conj unction with ?HQ t 8BchAPGABYanGORPPER ER&ISs YestRt SRt
Application No. 2Zappdiddtdon20 &5p&0idbly usefuli gfot sboﬂsd&ajﬂxuﬁdaksagran1

Of an ATP transm LESEXRLS BRGEUENt ThPudbh Al SERNRTIAES ld ddkror

t hensel ves have bEen om cause orm no presen
knvention. The bmerBssfesdsenaieat he Eredetemed dicequenay g@m by

a code oscillator janckyll Vbdeputi sGignhl | 1 H!0k1 ldbd Oﬁ‘QnQé ’ahQI“eQﬂﬁ‘hdyS

selected b ans not shown represent a naxi
y YB spectrum analysg f] a partg%niar type, namely a

mlcroprocessor based system adapted to evaluate
a fast or discrete .Fourier transform algorlthm

Such an apparatus as this is descr1bed in the
Appllcant s published British patent application,
15 GB Serial No. 2,114,342. The apparatus described
in the present specification will also be found
useful in conjunction with the technique and apparatus
described in U.K. Patent Application No. 2,146,471A.
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r'speed limt. The sel ect ed coded frequency and a carrier 'signal from

carri generator 11 are connected 10 to an anplitude nodul ation
_geneﬁgégr 12 the anplitude nodul ated output 13 of Wiich is then connected
‘via a~safe enable gate 14 to a pomer out put stage 15, and thence via an |
‘output transformer 16 to transmtt®réctrcuits (not shown). Conpared to a .

conventional BJg.1P sho@@debEleﬂadhégﬁéh‘ﬁ{Bﬂtaﬁ{ %yt£%§f€&ﬁn$ﬁl e ga;e
ICB.IOI’] oy e | nventi on e gre

‘14 i s added_to: the
part’ of t$5r5?$8ﬂF? EggﬁyFﬁé tten (A TGl R ion are illustrated
"to-the ritghensél¥es. havanbleemnqnm sbad abeemise adliey ford ato Jp%z(tOnnect ed to

receive the I I g cle the data i nput
of 'n1cr%prgggsgggggggnpﬁiéﬁgg é@g?@%ei%ggﬂg é%ﬁi%?éi) ithedBed via a
processorcoée signghbstaraapererat JhNta)QPQﬁ(ﬂﬂckilatqnuandx)the out put of

~whi ch CO%i@i&e?p@iﬁéﬁPﬂsqntﬁFo&@ame&?é%f“theﬂ}?oﬁéj‘ﬁ'sng circuit 20 is
al so connec ed t a control: n%# 21 of enable.gate 19 to provi de a

“sel f-latchfhy ]PYt’;’/e?’ﬁ %F O T RRT €SB & RAXimygy rs@Lf@t s toget her .
provi de mpeséfbi:yatheckheamlleomdodow|mqwm drgni ng of the

transmtt PE‘:F' 1o,ar é‘ipgfgy eut%epzearchﬂ sllgco%ugcout su%ﬁa when t he =

recej ver |s ener , SRR recei ves an
i nptt fr okt eer¥4émdgene¢@&aﬁ1qn.gﬁﬁﬁt&tor 1% ghelespd idiugleal to t he

~control |%lgﬂe@fomﬁﬁ@mf:{’c@ﬁ&ﬂh&Utﬁﬂtlfé?@@dd?g:%@ i¥a - 5- Inthe -~
partlcular £X

Pransm ( (PAE6 408 81€ BRI L4 1 tna HRONSR U LR BHABS duhc Ghgle, e .
ni cr opr ocelsemee o be kan tdret pE O erdef Grdi 1@ aak ﬁ‘ﬂaﬁﬁtﬁrt(ﬁérOf t he o
m cropr OC@?P@&:[ t}g t:?of%ﬂ‘&%fd t(?o*&parebd q:ck al%:onvenqu onal ATP
15  coded signal transmitter only the safe enable gate 14
is added to the signal path by app11cat10n of the
invention.

The greater part of the circuits for carryihg out
20 the invention are illustrated to the right of Fig. 1
and comprises an anti-alias filter 17 connected to
receive the amplitude modulated signal 13 and connected
to the data input of a microprocessor 18. The
nicroprocessor output is connected via a processor
25 output enable gate 19 to a proving circuit 20 the
output of which controls operation of the enable gate
14. The proving circuit 20 is also connected to a
control input 21 of enable gate 19 to provide a
self-latching facility for normal operation. These
30 circuits together provide the safety checks and control
during normal running of the transmitter. In additionm,
and because there is no output signal when the receiver
is energised, a start up circuit 22 is provided which
~ receives an input from the carrier generator 11 and -
35 provides a signal to the control input 21 of
nicroprocessor output enabling gate 19,



consi_sts basical l'y of ‘frequency dividing cireuits. The illustrated
arrangement does not include a sepatate proving signal generator, insypad
thé.10 . anplitude nodul ated frequency whi ch appears in the nodul at et/
output. 13 is made to serve the same purpose. The arrangenent of Fig. 1
utilizes output gating neans in accordance with the invention on a first

| evel: 15 to pass tire thd pdrufcdlar fexamplrechedngl deisegibedr dprdsessor

18, and then at 3 GRAANGCUS] dliive the? (fUCLASE (88" L0G, UEANS  dai0 PSS
the output fromthe a. m- generator 12. SO, to acconmodaf e the®cycl e -or
processing tine dramhehe aans dremencyy soarcesast fhe2gicropepeessart - up
circuit 22 provi qeock ! itherdE obe THRABEMHZNRN oRRE £ekgLenBYr bPdLRe that -
normal opergtion of the arrangenent. i s establi,shed hnlgia #y | f %gﬁ
processor syst emBEIARKAGESF d&r gomBecketh tenthenblackoht o¥ht

2,146, 471A t he dalonsitstree bas ipadfllyr oifl f reqeehey thadd2hg citéeiperi od of
two operating cycles. In operation the arrangenent of Fig. 1 a transmtter
carrier signal nodul ated by a selected code. frequency is generated.in the
normal way and out putltwy illugitgiadied: 3rrsngemans: daeshnetighnalude &3 enabl e
Jate 14 for trangdpadatie pHoviagplsigade g‘aﬁekated,siﬂaa&aa&ﬁé al so
connected vig a S%%R‘H-a“ filter 17 to thﬁi{dﬁ‘ta I nput of_.gq _

ni croprocessor 1&REHi? '%ﬂ%%ﬁéﬁ%ﬁﬁe TEQUEBFY o Rt S R BPEAFS 11Tt ¥1% ng |
function by neansmasfulatisstoutputi 3 1samafler tot sebweqtike saméd purmpedei que
is nore fully described in Applicant's U K Patent Application No.
2,114,342. The processor output - 6 - conprises,a data signal giving the
anpkd tude | evel s of ﬂ%ﬁ?é@#ﬁ@ﬂ@ﬁ@§topftﬁégagglPFBHEzﬁﬁdﬁ¢EP%€ §HPARE si gnal
lying within a nidand iiei b cordaheaueity bhBsinvdhitSonuswud fdrLOMBadled
~via an enalljng gaf %alsgs tt?xeaoutput of the frequency analysing
microprocessor 18, and then at a second level utilizes

a further gating means 14 to pass the output from the

a.m. generator 12. Also, to accommodate the cycle or

processing time of the microprocessor system 18, the

20 self start-up circuit 22 provides a time delay greater
than one cycle;period so that normal operation of the
arrangement is established initially. If the processor
system is operated in accordance with the invention of

25 GB 2,146,471A the delay time is preferably greater than

the period of two operating cycles.

In operation the arrangement of Fig. 1 a
. transmitter carrier signal modulated by a selected code

: frequency is generated in the normal way and output
30

- signal 13 is connected through a safe enable gate 14
for transmission. The amplitude modulated signal 13 is
also connected via a safe anti-alias filter 17 to the
data input of a microprocessor 18 which is programmed

35 to perform a digital filtering function by means.of a

Fast Fourier Transform technique, such a technique is
more fully described in Applicant's U.K. Patent
Application No. 2,114,342, The processor output
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QQAi sd@nad §P§ﬁ&Pn§o€§en6f pBeseedes permtte

d

f-requency g r@rqumrcﬁetsharttmrtesaﬁdutnaaumatﬁﬁeqyegﬁallﬁadeéeﬁfﬁéhéﬂile provi ng

circuit 2
.The forne
out put st
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restorati
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15

0 t ta n na rom e 14 -and gate
Azl TR, B e 288 R ARAY ob 18R GREFRTRLE N, ng. Lhe
@@emmatedhemagp.efSebuecely0|nhebetcngteheatbanng1meEr

on .o the |nta|n|ng st gna fau

Bajntadng: theg eaghleospits. 14, andi anshbas Vhlghehseﬁegro'

balcRytdNcon tdl! iaput 215 €Yl hasﬂtaaﬁl the enable gate.
19, the latter thereby constituting a se1f°latch1ng
circuit.

Without a poeitive output from proving circuit'ZO
the enable gate 19 will be latched to a state such as

~to inhibit the output from processor 18 reach1ng

20

25

proving clrcuxt 20. Therefore in order to pernit the
circuit to commence operating when eﬁergised initially,
the start-up circuit 22 is provided with an output from
the carrier signal generator and is arranged to pfovide
an alternative and temporary latching signal to input
21 of gate'19.

In the event that the modulating signal dbes not

‘possess a perm:tted frequency, or more than one

30

35

modulating frequency is detected the prov1ng circuit 20
removes the maintaining signals from gate 14 and gate

- 19. The former prevents the amplitude modulated signal

reaching the power output stage 15, thereby effectively
inhibiting the transmitter, and the latter effectively
latches—out the. proving - circuit 20 preventing
subsequent restoration of the maintaining signal should
the fault prove only to be temporary.

Referring now to Fig. 2, this shows in greater

30 19.
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for use in the general arrangenent of Fig: 1, in which the mcroprocessor

out put enable gate is enclosed by chain linked Iine 19, the processor
out put _proving 5 circuits by block 20, and the start up circuit is @
encl osed by another chain linked line 22. _The | atching action nentioned
above whi ch maintains enable gate 19 is carried into practice by providing

5 vglts on the |deeaihdicaiecuit didgrancod phrtlofl a checuiitt sal tableati on

of Start-up, a sj rom:f; L.6f 1l see Fhg. :1) iSan
‘proviided at inpu 9@8‘#% fg]ei %réﬁ%#agl Sa%ﬁrga?{ \tﬁ%\r?etl%r’?pﬁﬁgy %ﬁafl?l V“R?fﬂe
circuit 22 the vtheambcooproressprutpuiz enables gate At eACLpsedr BYvol ts
o ng < he. U e e B e e pe PE3 ihEch r i ves
a further gush- p‘EﬂFc’a%F%n‘@éniiﬁc%%qaf% stt\ﬂ?r?t?&',t ¥p CIFREItAEput of this
ggr ag:?arnenzI ijs_ Cdoélﬂegbeg%tby ‘iazoth@r i [Lintkedd rldmiet f2«2(.'.1_rrpfﬂmi dgtchpagi tors
: and doi degs _ i | nggone
- termnal of capa%fgb?n:ﬁeﬁ?gf %%%eécﬁoe\(ng]t‘%ﬁ%ﬂ;%q\%&%qq%i r?ga%‘.%é%ggeggbl e
gate 19 basi cal | yscoapriedsintptprarctiephsiprovdiddng 51 vedkscenedhen t he

base circuit 25 3inefiAd}éaPsd SO rdfedticd 21, connected in parallel wth
di ode 40 aga capacitor 37 between the O volts and -5 volt |ines. The out put

of mcroprotessor 18 is connected through a further transistor 43 to drive
B light emtting diolif #4eophicidl ysiouwptich wf s tdre-4p, a ddigdals4from

R

i nput stage to piopihg3@iivuthe 2Dors>f a squane gigveatinputopignral. In

f"”.ra.”-gle”e”t of Fife &i HE‘@% Eaﬁcfﬁé’fvélltl-.ége igH tiad |dapiicitior 92d4supon

hnitia en%gglsagﬁggigilé geggwgglgéwg%ghtéhéIE%Q%J¥¥MiE§s%2%ched on,
and so the transistor 32 is biased "off" allowing the
square wave input signal to switch transistor 33 which
drives a further push-pull arrangement of transistors
34, 35. This output of this arragement is connected to

20 a diode pump circuit comprising capacitors 36, 37 and
doides 38, 39 and 40, in which the anode of diode 40
and one terminal of capacitor 37 is connected to the-3
volt line 21. The enable gate 19 basically comprises a
photo-responsive diode 41 connected in the base circuit
25 of a transistor 42 which is connected in parallel with
o diode 40 and capacitor 37 between the 0 volts and -5
' volt lines. The output of microprocessor 18 is

o ® connected through a further transistor 43 to drive a

light emitting diode 44 optically coupled with the

& 30 doide 41. Similarly a light emitting diode 44 in the

| collected circuit of transistor 42 is optically coupled

with a photo-responsive diode 45 connected in an input

stage to proving circuit 20.

35 In operation of the arrangement of Fig. 2 the '
capacitor 31 is initially discharged, upon initial
energisation of the power supply to the circuits and



-8- the transmtter a square wave signal appears at input, 30 and is _
&.tted to switch transistor 33 which drives the doide punp arrangenent
duce -5 volts on line 21. This negative voltage energi ses transi stor.
\'YV42 and permts the mcroprocesgor output to be relayed via

- transistors 43, the opt o- coupl er con§r|5|ng di odes 41, 44 and the second
opt o- coupltdre uﬁhn&mud&&r45,sq&ak& tlavepsdgnad appears 20. lﬁpadually .
capaci tor(;%l ‘i{lﬁzgse}e ﬁ*{lé% | %h'st?htt'c%gﬁlrgngli'tstgg 550%@{1“ nuing to K
operate 1 on recei € i croprocessor
out put t h&Bdveas r@ec.dmafet mmamragss@cafceta psodusg sBppriten |ine 21

IDFOV'd'rKJd4 ﬂyﬁ% $at.i sfraGtsomid ﬁHW@VQQIEHGeWEBEQQEQ@SSEQQnQQEEHE to be
correct once bee; chaﬁgpd the capacitor 31 1 e ES&glnéalns t he

bi ad on t| JF?“@fsa R PIUCTOPIOCRFRGTaSUERB NP ¥€Supply is
(rjral St ai nednaTrm.-amsgirsaﬂorm £u3r;plﬂhe3&p:ts-aohplagacampeﬁmhgedmdeepergt e the
oi de punp .ci r,gui t ur eper ed_an
capaC|toFQ§’ a 0&5% §E%%%%'%@*% 6%§§13?fe§§apﬁﬁggg ?gﬂ %gfgr an enabl e
gate and d$dief -pytoarrmgcucnmm tarz@ -shémadualiygcapacikerpidbcebavgesyst em

again reprgs Ut iRhivinghe St 59 E?BEOEBEt‘iHﬁlﬁgeEét bpBsapE deci mation

and_evaluation qf the 25 |~ tr.ansform al gorlt m on, an i nput waveform - The
prok@ssor the do14e, Pusp 3 TR e t NRO™ K °§H{5PF8UHBem)duI ated carrier
si gnal comirdrprovissoanoutiput e propdagi bi ecabdulatwdblf requenci es and

being ¢ he SpAsKate AL NS YapHI ol 18P cé?qﬁiﬁﬁﬁéeﬁgeig MRS These -
f requency sadiiaf astiendd nt ipgoyesc dheomicyopracessprodutpstatoobeput on |ine.

60 conpri. %dl&-e%ﬂm' ﬁ&'ﬁ&lga'ﬂi?ic'et %@%n”'&ﬂﬁ'r@hﬁdtﬁér Ehﬁ£c§t993§10f 2.5 KHz
nDduIated at, 32QHz
15 maintains t e bias on transistors 32 and 33 for as long

as the normal power supply is maintained. The s1gna1
on input 30 is only agaiﬁ permifted to operate the
doide pump circuit if the supply voltage source is
de—-energised and capacitor 31 allowed to discharge.

20 :

An alternative circuit for an enable gate and -
self-start circuit are shown in Fig. 3. :The'processqr_
system, again represented by single block 18 performs

- the operations of decimation and evaluation of the
25 transform algorithm on an input waveform. The - |
processor 18 is adapted to check that the amplitude -
nodulated carrier signal comprises only one of a set of
.possible modulation frequencies and does not include
- more than one modulation frequency, these frequencies
30 being the preselected signal characteristics. Subject
to one of these frequency being sensed the processor
systen 18 produces an output on line 60 comprising a
unipolar amplitude modulated carrier signal of 2.5 KHz
modulated at 320Hz. '
35 '

The input line 60 is conmnected through a high pass

filter comprising resistor 61 and capacitor 62 to the



~The i-nput line 60 is connected through'a high pass filter conprising .
resi§tor 61 and capacitor 62 to the. .- 9.- base termnal of a swtchi g8
translstor 63. The collector load of this transistor in which a juncti o9=
poi nt- 64 is connected to the cathode of the light emitting part 65 of an -
optical-coupler, the collector 5 | oad PeSistors 66 and 67 forma
potential divi d%ras@rQ\élr&uﬁa1aofeaeaemeehpﬁ eptansiseoth6é3LEDTRSE.. A further.

antL aral |l el t d |
nega i've voltag§°ﬂﬁ§§ 5%&9??23% §g§ ¥§38ﬁas? efvg%?iggp%5$§€$t%ﬁnas 10
connect ed betme¢m1h¢rééan6 aonakemedceopohencaahOOevoftthsubpeyt A further
resistor 70 is %&HQ%S% d “%?O oENEnCH Ea@OEBEEEEQ aﬂﬁéecénﬂeE@éPOde of

di odes 65 and 68 respe |veI the reference su ILS ¢cl.rcuit section
constitut®s an éma@«sq&%%§°r§55ﬁhénél5Euf9rﬂnﬂepa ePﬁéagneﬂglgﬁH cat hode of
doi des 65 and 68 4oy iding %O%Q‘étreelcbhb%ehtaameabstaé ZEDi 65t heal oad -
current path of swi.tchin Lan5|i§ & % @t co |§ Oz Egné tor
resi.stor 73 and IFther PSR L2E: b gelfeFﬁP 8F 8? f%

~transistor is ceomody of tthet LEDVSS5i Zbl @ pegamwal vodtagaabias a capaC| tor
75 and resi stor é%éﬂ%@%ﬁgt%ﬂv%qt%hsndeE%%§EG§hthﬁphhékorTb9519'rCU't

section constitdes a el T-start ¢ircuit i cal cou
conpl et ed1Py a Idagimeqteskbetwgen hegiesesd ?7r6§ﬁﬁ88F§dPPﬁeﬁgléip9|f|er
tircuit CorrprISImdo_ptsejﬁﬂ diavicd@ithéed eadzzseorarml i i BﬁnhéaﬂédStOF 81,

resistor 81 and _capacitor 30 whi ch pr.ovi des an .out 3 connected
t o t-he out put pﬂﬁVfﬁﬁ“bl 92@%&“ ﬁ%&“eft h5n8§8vﬁﬁa 8??589 g
N diodes 65 and 68 respectively to the reference supply.

This circuit section constitutes an enable gate.
15
The circuit mode at the anode and cathode of doides
65 and 68 is also connected through a resistor 71 in
the load current path of switching transistor
arrangement comprising transistor 72, resistor 73 and
20 transistor 74. The base terminal of the latter
transistor is connected to the variable potential
terminal of a capacitor 75 and resistor 76 connected to
the reference potential. This circuit section
constitues a self-start circuit.

25 :
/ . The optical coupler is completed by a light
| ' receiving transistor 77 connected in an amplifier
g circuit comprising potential divider 78 and 79,
ampliying transistor 81, resistor 81 and capacitor 82
: 30 which provides an output at 83 connected to the output

proving block 20 of Fig. 1. The proving circuit 20
comprising a rectifier circuit responsive to an
alternating signal on line 83 to maintain a latching
output signal or enable signal to the gate 14 and the

35 = self start circuit 22, see Fig. 1. This enable signal
also constitutes the =5 volts supply for the enable
gate, see Fig. 3.



cQMpt{sing a rectifier circuit responsive to an alternating si.gnal on I'i ne
-83=“?\pa|nta|n.a | at chi ng out put signal or enable signal to the gate 14 ahd

)

2 self start circuit 22, see Fig. 1. This enable signal also .
: itutes the -5 volts supply for_the enable gate, seé Fig. 3. - 10 --
~In operation, of the circuit of Frgl03"the capacitors 69 and. 75 are

if}giti_altlﬁ d}SiHaagsgaamsgi,noﬁraﬁé i;:lichﬁile ehabig. ghtehé 0 operate the di ode
s e forvyar sed., . steady.sta angd 5., :_operating g
condi t i on§aPREIHPEE gétéﬂgizg ?5?'ﬁ%?géa%gyigg%ggéfgé%'%?%n%?hg outpu? 8§r“
via-the pb?uéﬁgfatrfhéteﬂﬁbmé:§29e to aperahertheréiodecdyrmastully

oper ational , -proper. Lased epnt ¢ o] : tod: refore
seIf-IatcﬁFnégFﬁgﬁgrﬁ%?%ggéad$ﬂs%g?édgpg?gF§n%n§OCb§régﬁ&itg ns. \Wen
pover is bpetraglihg pooditdanshsher bhapspereniiial %?Eséﬁl %n-gohﬂucting SO

| g?gdetgg”%b$h95e32f98ﬂduﬁbspaﬂgueoaygnﬁea ghar gtogingpedtreeit690t hrough

or event | 66 T42- Lapand FBATEAGTENEREBYED: Boko phEcaBELaF {SAZbr put i gnal .
As soon apropeadiyt biasedhaptdbaigeduplietici Entiy therefareistors 74 and 72
ST PR 8FRMME Sy AcCEpbagiiat e 000 P
~syfé§cienmbpdﬁalpngvid@henoﬂgﬁeﬁegétPFétBP§§YpBEEH?¢S§;F €t orward bi as
o oo AR R, 7) Bl AA i sl tog pommhrt o7 1 L
BotentialQ@aﬂééﬁﬁpﬁugg,ﬁﬁ ' Fén?n§5°PF§E§?2ﬁﬁéﬁ$r%ﬁ§gQ§?§%FYnghgf does . -
not ener gigde throughodingecit8eui Thid tlempozpayi sdtud8ienl |- di schar ge, oo
maintains a reverse-bias on LED 65 to prevent its :

operation and thereby-block passage of an -output

signal. As soon as capacitor 75 has charged

sufficiently the transistors 74 and 72 assume opposite

conduction states. The time constant of the Qharging

path of this capacitor 75 is enough so that capacitor

69 has charged sufficiently to provide enough negative

bias potential to forward bias diode 65 which then.
- relays an output signal via transmitter 77 to the .

proving circuit 20 and, if correct, this sustains the

negative bias potential or continued operation.

15

20

25 _ - . : . _
If, or when, the output signal does not energise e

the proving circuit 20 the capacitor 69 will discharge,
through diode 68 and resistor 70, and eventually return
reverse bias to diode 65 blocking its further
30 ‘operation, and the enable gate is then latched into its

: block state.

In a corresonding track circuit receiver embodying
the invention there is provided an essentially similar
35 safe latching circuit in the output. A microprocessor

is arranged to process the received track circuit
signal and to generate either of two correct dynanic

E L]



t hr ough® di ode 68. and resi stor 70, and eventually return reverse bias to N
- di ode 65 blocking its further 30 . operation, and the enable gate is t’
latched into its block state. In a corresondlng track circuit receiver
enbodylng the inventioh there is provided an essentially simlar safe
latchimg circuit i.n the output. A m cr 5pAdc&ssor is arranged to process

the received trasiehits ddcorddnd taNdhe@h@enehat @raickhgk el ohWpsCor r ect
dynam (oF out put s accar% ﬂ% to vvhetgter t he track -secti gg I'S unoccupi ed. or

occupi-ed respectRRESPPIE OCCHRISG: TESRECEiVELY  anAafpFEELBRERBHUI at ed
const ant frequenmonsirs t'sc aifr i laey éntpllgrmldeamddhhet&dcebdsouhDUErQQﬁéhsyS of a

5 " const ant f 1 k€ si_gnal i'rd_out tate
conpri ses any ofLer mgne‘#r 3% Fe&ggn ?ggﬁé °H5P8£tggnilf Flﬂf
state. Thér ef or & i tagdt ﬁn@wumncanoaf ‘chgrieci'opigoedsonlyput pitthirduits
will be proved Qﬁ;ﬁﬂﬂ% RtateNcdm E:%Q% aﬁ I bitRer QQénalfiQGan8¥ and an

addi tiona | evel saf et provl 2 irac ection_j s occupied by
~the extra reqU|r1ﬁﬁﬂﬁeqﬁ QaFﬁé 8ofPadPTRoBERAR onTheveEoTehe output
Iatch: ng gl r(r:]w tcorrety @ﬁn@&dt’u@nbefr eaaomsueg&acdeﬁeet batpat &becudesrier’
signal ‘and the at i S cted | e“receLven out put so
that is dlsableﬁgﬂﬁ't Pg@%ﬁggﬁg tL§S%% H&eppgvfhﬁ sFﬁﬁﬁf 20.25 30 35

- 12 - 10 rrequgnqg apd gn additiona level of safety provided

¢ - when the track section is occupied by the extra

requirement of detecting the correct modulation level.

N The output latching circuit is arranged to be
responsive to detection of the "carrier" signal and the
15 gating means is connected in the receiver output so
that is disabled in the event of loss of the prov1no
signal.
20
. 25
l\_/'

30

35



CLAI M5 1. Appar at us conprising an ‘electronic circuit which in correct -

ope on provides an output containing an alteﬁﬂat—i—ﬁg—a—g-na——h-aw—ng a

3?: i ned frequency conponent the presence of which-conponent in the C
. Y proves correct operation of the circuit, clmrlmulﬂmmn "m[;

- connected in series with the out put of the circui ns haw ng -
_ga first state in which it inhibits t¥fe output, and a‘setony stat®e in whi ch
okt passgsbsmmklaﬂst ernating si gnal and to which it is capable of being Uf
' operated by.a n t 0 cejve the:
obrht Cont A7 At donga 25! 86, i cHERBR;COBTEELEP WRiERCLh S LI,

-~ the out put elrgsick opPedatdon Péevﬂﬂéquéﬁc?uébﬁﬁoﬁ@ﬁta%@lmo@lﬂce the said

~gating si gnalltfegng&%gtglgaalgahwagnsa feaétéhﬁlﬁéﬁoﬂﬂeﬁﬁéﬁ@yto pass the
said -output sig wher eb nggﬁt fromthe I's_inphibited.

ci
when-t he saF&mﬁPQ&&teFPFnBHeFFBﬁEeﬂgy oﬁ@‘ﬁ?@gnﬁofnp‘?%%e‘a UbPeEent in
t he out put. pZoveAppairaiecs apechan.oﬁdofnthéacﬂr&umbereunpuhegayaimgg means i's

‘adapted 1o BeaRRCLAMRCLEd 1A 585000 Siehechl dufphe YEIERGCippmithe

- detector Si's responsirve: resence o rede erm

-corrponent i mhtehea@unsumeaBSpheumes a §a¥$hgs§agﬂa¥nc‘6‘h¥)¢hs1hgﬂ'§’& #sd.c. ¥
\rfrg;] age. thépRﬂ{tﬂi&bf a§:|1&l al mlaeoha §|t§|tt€1 (%n?rwuglcw 2 padgfséglsalahet gati Bg
: s conprises an,optical. coppler .connecte e.hi ased for rati on by .
the d.c. voﬁi ting ﬁbg‘?llg?ﬂﬁjgﬁr"g\}ﬁﬁe‘& B ‘iaﬂél%cfef’g (fPgh3te %pg Apparatus *
as clai ned angamﬁngr edgdamg ahdi detectoermeans udomyeat ed| ty mcwe means

responsi ve Lol Qutbdl SOAVEIRSHE Ena’ PeOANEEi APPRLIndD 40P Alpaianal C

circuit to ay -operation o means egatlngQ
signal for &opriket prespegepdm ddle)fovtmtsefff |s(§1é11tp¥%d$)"e¢¥ﬂ'¥n¢ itial

~ operation Offrbﬂﬁeﬁkﬁchbﬁﬂbﬁeﬁtrﬁwf:roduce the said gating signal to
operate the gating means to its second state to

pass the said output si.gnal, whereby the output
from the circuit is inhibited when the said predetermined frequency.
' component is not proved present in the output.

2. Apparatus as claimed in claim 1 wherein the gating
means is adapted to be operated to it_s second state by
a d.c. voltage, and the detector means is responsive to the
presence of the predetermined frequency component in the output
to produce a gating signal comprising said d.c. voltage.

3. Apparatus as claimed in claim 1 or claim 2 wherein
the gating means comprises an optical coupler connected
to be biased for operation by the d.c. voltage gating
signal produced by the detector means.

”®y

4. Appératus as claimed in any preceding claim further
including ‘a delay circuit means responsive to initial
commencement of a power supply to the electronic circuit
to delay .ope-ration of the gating means by the d.c.
voltage gating signdl for a predetermined period of
time sufficient to permit initial operation of
the electronic circuit.



- 13 - 5. Appa

ratus as clained in cIa|n14

i nclirdes a capaci tor” the charging tlne constant of which detern1nes t

perlod of said de
means €onprises a

lay. 6. Apparatus”as claimed |némlmmnﬁl ﬂﬂl}“‘“lt a‘ﬂ
n optical coupler cannggted in cludl--_

t he  sai-d del ay neans wher eby operational bias of t'he © op |caI coupler I'S.

del ayed .for the p
7. ,Apparatus as.

%‘ip}a}r%r R ns@ gx ail ggt %Hfﬁiggatmhgie% fr& et zgor

nmeans 1 ncl ud

charging circuit mattmet@ell@e@apaeapepl@9!1n§b§e§h§§8pnav$uee d‘mmﬁh@aft‘he

delay period a reyy $miRiPdeternifedPtheapes?dll 6f s8id £OPayatus . as
clainmed. in any preceding claimconnected In a railway automatic train-

'protectlon systen1mhere|n a transmtter for producing a coded speed si gnal

conprises a carri
predetermned fre
havi ng I nputs con
and an out put con
gating nmeans havi
signal and a seco
it is capable of

produci ng sai d gatdapgcditgmral ;

¥ n-the nodul at or -
frequency to prod
"t he .nodul at or out

- the_power out put
" frequency is- not

&..siAppalrageisenat olafimedpindotaiy 5 whereitn shengdtiig

ne
fdatcad tt dng lydime sbepeelétégéarm%@ﬁ dJE#erRpPYreans, the

a]cﬂl'biltalsbihg bE ‘ﬂﬁecbpticanhd:@uﬁlieihﬁsr@éil’é drEcit put

nd state i,n

& gesiaddtnerpinedbirtie; binf tonit bt daid or

-out put of a signal component having the carrier signal
uce a gating signal to gperate {he gating, means to pass

fut 4PPRZPtUs BReclramed iRcFlptlel WRATRAN st & bt eby

weamst Hactudesi & cﬁatgmgléﬁﬂcwermhetmrsram si gnal
detec1 %r'@o%ggcgu&pgo prov1 5§(¥he delay perlod

a reverse b1as to the opt1ca1 coupler. -

8. Apparatus as claimed in any preceding claim
connected in a railway automatic train protection

'system wherein a transmitter for producing a coded

speed ‘signal comprises a carrier signal generator for
producing a carrier signal of predetermined frequency,
a speed code signal generator, a signal modulator
having inputs connected with the carrier signel and -
code signal generators and an output connected to a
power output stage through gating means, the gating
means having a first state in which it inhibits the
modulator output signal and a second state in which it
passes the said signal and to which it is capable of
being operated by a gating signal, and a detector for
producing said gating signal, the detector being
responsive to the presence in the modulator output of a
signal component hav1ng the carrler signal frequency to
produce a gat1ng signal to operate the gating means to
pass the modulator output signal to the transmitter
power output stage, whereby the power output from the
circuit is inhibited when the carrier signal frequency
is not detected in the output of the modulator.

He "at ’coﬁxtp%%‘ég SBdSPr?&QQi" cgﬁﬂféf‘t@ tén@céé@ drogdator

e signal generators

the detector being responsive to the presence



13a'- 9. Apparatus as clainmed in any one of claims | to7 connected in a

rall may - track circuit receiver wherein gating nﬁmm”m ll in series:
' e out put of the receiver, the gating nea j uﬂl lstate in.
Qh’ “inhibits the out put and a second state to whid¢h I't ¥s tapabl e of '

:"-_bei ng operated by a gating signal, and the detector neans has an .
i nput..connected to receive the rral:-'kac‘rrcwt recei ver output and an out put

connected to - provide the ga nal , the detec rgsponsi ve t
the presence |ﬂ\ptﬂﬁ”éfattr“§cli‘sm:1 ﬁ’te%r g@ela?é{r o8&t Bat ¢ E?lgs lll gg ?corrponent 0"‘(_
havi ng thﬁqmnnknmmhumed xmgdmhyfmeanncyrnulmrudneevgrguhenglelgnal to
operate t Egﬁﬁp t r r e ugput, wher eby
the said ofﬁ%ﬁﬁ%ﬂq‘ as ggﬂ\?\%%r?tet it r%% étggr%grl%‘el Eﬁrgag}égg}lgu%tp si gnal :
frequency |Eh3uﬁeQRﬁW§ﬁxa}hen8?Wé“8uﬂﬁépsohaﬂﬂégréc iyar. stateadBar at us
subst anti alyhi @ iterieinibditer ¢éhdesatipaedawdt A setendnseate toe accorrpanyl ng.

draw ngs. which it is capable of being operated by a gat1ng
- signal, and the detector_means has ‘an input. connected
to receive the track circuit receiver output and an
output connected to; provide the gating signal, the
detector being responsive to the presence in the track
circuit receiver output of a signal component having
the predetermined signal frequency to produce a gating o 'g_)
 signal to operate the gating means to pass the track '
circuit receiver output, whereby the said output is
inhibited when the predetermined track cicuit signal
frequency is not detected in the output of the

receiver. o S .
10. Apparatns substant1a11y as here1nbefore descr1bed'
‘with reference to the accompanying drawings.
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