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.; . ni• lnvptlon "'~w• tQ 1,1pparatu.s for and meth­
v oc;I• of orote.Otlng e eya.,n .aein•t oorruptlon or loas 

91 ~ut'&lgl'I-' dvo too "'81functlqn. 
It! .dive• technical llteat thtt rtlY on reliable 

.... unlcf•iOfl . of •la"-lt. •.u.oh u. tt!lPhQny . and 

., tPit•r•liellan ,,.d .. .Witohlng, 41\t P1WN1lng, 

'"" ~-· control. It le G.o!'i'tmol't to duDi~te....Or 
ttV«\-•,.., .. ~¥ J'tt~l~*"1.· ~po­
t'!el'ltfi (t4*,; -~~~I. Yfl'J;·.-1t RfgQ} In Ql'dfr to 
aotiieve-ft&ilt*"~·.a ~oortl•Htty. 

1'hO ._UQft;<I: ~~ntnl.t 'tyg•y °'*''' 
01t•· 1r1 '~ ~{Ill ~J!ripq"~·:i.~~- •r• 1lm1.1J•n"" 
~y~i!'i._•• n Ullnathf•.,,. 
ifi11u.teJ, w hil "W ••1 rnQde-(111 compnnts are 
~"p;0.~t.t9,®t~rllyln:tfiw .-netttte 
1!191'WIP!Q'~ -~,I~). ar In "Qqld~ •ndby mode 

· (tM ~~ ~ l'leld nQJ .b.e. P.:QW«9d 
- · UP)- . 

,.v' . Wh8n Ytlng •1'cfW Q.Qm.DOflllltt, tom. fQrm of 
teat11'1Q 01 tf'ttacuve ~~"t1 or •nv ~lpn in 
~ .. ~~·> ~- ~- \h' _IY.t_ c:o.ri'lPo­
Mf.lt,·-~y- \;o.~l(ltWtt.•n· 41 git~ of 
lilYf.._, ~(Ii·~ 1WUllt1thGU!c!.bt rnadtt 
fl'Oif'--~~·to a ••a.by ~pgnent. 
lrflN!~ tf~•*'-"''•ru.J))' ~n;ppn.,ntls,hQ.t 
01 col~",~. th§ .W~i119. adlPn. c;Qnv.tntlQ.llally 

'°'"'~' 11!1 e·ttmo ~ d\lf'lne whidl ·Utt.le oorr-upt­
ed. 

~·netlV.1¥. l't.avirl$l tbe rtPi!~~•.cl Q.Qmponente 
o.Dentto In QAQ'm>l'I'- f.Qtlve rn.g~ 9.1n prevent 
-~.~if·-~~~•l'lllft'9~•ed 
.Ct·S·· ··tw ''v"1t.'Ji" \9 4'Wm ttlt ~ oumMt>· 
M~:e.ver •. tiat:IPU·· ,aUQtf :...-nQ)' l'\N .ot.hlr ·Draf>. 
ltn'IJ. ftlH !ft~ inc;brdt ·the ·•t Qt thil iJtre 
~•)~lfl .. ~lltty_l_llilfallilre 
~Q@j,M,:-··l1Xr.,Q •• Jj~l-f1Jl}Q~..., 
•• tnQr•lfd '"'1nl•°'"" -., 1ng the •~ra 

\_.1' •"*' il'ld wifirlo·tecui~·tQ -~~the extra 
OOi'l~&(:t}.. ~.1ltw~M,ld"be itdventageo\ls 
to, ha.¥0·.,,·w.i~~\~hJ~ WOMI~ •only two r-e­
.offoetl4 ~. ~ but w!'llCh 'IGIQ,Uld relll!ln 
·l+le ~Ult,fto -,.,.~. *""&>tlon. . 

~~.,.l.l)l;,~nts1~ pvotlng, which 
. ~QA tt1Jt•J.~•:.:9~·'s"-'• tl'ltmQIVP In 
·oir<ter·to ~~\¥~:on1ah®!d ~the·eys­
·~ -~ ~-·tfi.tSi-llltyth~tllfJtrra~ge­
~s ~v-•it ·~ tfill owiut •which 

~ .. ~~.~tp--!MW. . " 
····.·•· ·DJQltlg$d '°1al If ~Y toltrt.n.t Qf c;IJtll oor­
. Wl>tiQl'I. Artd; ft.:1{IQ¥1«1DiAd <iete. lf"tho tlm• during 

· •hlol'I. data -,, QQl'l'UP. ··• ~ ,.It of proieetton 
·oSJ>'ltQltll"U ooulq -~ ,.,. •· th'n· • .bltUm•~ ilther 
. . . ._ . ......_......... ............. . . . ..................... ..., d 
r~·~-:·~·-,..,.Q.l'otrqr~·Q.Qmq ne 
-.~ill"'""'"' ,...i.,k!l11·~t~:-VMCI '1f$..Q.tJv..iy 
·tR P"e\f~,t.-jiqPtlw';·~Yff• ·ftr hljh•tp~ d,qfa, 
llOteotiorr~,..~---~,_. 

correction s'ch~ee Impractical and detection 
.cherJ1'S leas rell$.ble. Further, these burst errors 
may last long enough to corrupt the data of.more than 
one ueer. If a burst error Is not detected, myriad prob-

6 lems arise. Even when a burst error le detected, r.. 
transmission Is needed, and It typlcally must be ln­
vakflld either manually or by higher layers of data pro­
tocol. Thus, with a grade of service that allows error 
burste caused by protection switching, upgrading of 

10 the equipment to operete with the protocol options 
that-auto~ete retransmleslon would normally be r&­
qulred. This may be very costly for high-speed data 
systems. Also~ retransmleslon following a protection 
switch may cause temporary overload conditions. For 

15 theae ru..eons, the prevention of date corruption rath­
er than the mere cµrlng of corrupted data Is more d"" 
$lrable for high-speed data switching communication 
services. 

According to one aspect of this Invention there Is 
20 provided appe,..tus as claimed In claim 1. 

According to another aspect of thle Invention 
there ls provided a method as claimed In claim 17. 

The Invention Is directed to solving the data cor­
ruption problem of the prior art white offering the op-

2s tlon of hevlng dupllcated--as opposed to more exten­
sively repllcated--components. 

Speclflcally en ammgement may be provided for 
use with replicated signal-handling components-be 
they transmission I Inks, switching nodes~ processors, 

3D or •nv other eql,!lpment--whlch ellmlnates the prevl­
outly-de.etrlb.e.d. · cor:ruptlon of output The arrang"" 
ment .~ tlther en error detection mechanism con­
nectt.d to the outpute of the elgnal-handllng compo­
nente to <Jete.Qt errors In the output of any of the com-

M' PQJ1ertia. ara f•t~on m•.cf1•nlem connected to 
the c0mpon~mt• ·themselves to detect faulty opera­
tion of any of the components. The preferred lmple­
mfn9tlpn employs error detection on the outputs, as 
thlS Wiii detect not only the effects of faults, but also 

40 other errors suqh as nolse .. lnduced transient errors, 
and because ·the time It takes to detect an error Is typ­
ically small. FQr purposes of this application, both 
fault& In C(lmponents and errors In component out­
puts wlll be sµbsumed In the term •m..ifunctlon. •The 

45 malfunction dei$ctlon mechanism generates a mal­
function signal to indicate detection of a malfunction 
at any of the signal-handling componente. 

A signal delay arrangement Is connected to the 
outputs of the slgnm-handllng components. The d"" 

6D lay &IT$ngtment receives the output signals of the 
componente and outputs them followlng a delay of 
time sufficient for the malfunction-detection mecha­
nlam to deteot e m,elfunctlon and to generate the mal­
function tlQnel. A &ystem output signal generating ar-

9 rengement ie·qonnecttcl to the delay arrangement to 
reQ;live :therefrom the delayed output slgnms. The 
· gene.ri.tlng arrangement outputs a system output sig­
nal yytiJgh QQrrtapondt tc> at least one of the received 
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· 9,1.-yed tlf.JJ1.•I'· However, the ~eneratlng f(lrrange­
M$nt ~Wl'ld.f l9 the. ffloft'unotlon efgn•I t<> O\l~ut a 

~ 1~rri OYt9iilt. tlQnal wtlleh · QQri'URQOdi only to re-
-._; e11v~ ~'•Y~ ~n111s whlqjl ~ itOt aff•cte~ by the 

m•Jf~til~ol'l; 'l'l'lfl -~ tho m,ifunQJlon '''"'' ·••rve~ to 
b~·, ~"~·~vtlln·wh.IQh 1'''1f. .. .S by the 
-~~ ft'ltltuno&l~n:ffOm blJiw·uttO_l.n' gtrilratlng 
th.f; ~ QU•t. lie""~ Vlhll• .the WffY "1'8nge.. 
-"t JR>lktU:dlotoni tlme.fOr thi ·malfunQtJori to 
\W·~.,te~ 'frtd' tJott·r.~utt.U.. tll~!na ~ ®.m.m•nce. 

1'lilCi -~-~~ ~ GIMrthat no 
Q\IWl lt!f~r-..~rflf. ·•uP\id ·or f91t •·• re•ult of 
• •-. 9t «mt or ~- q;· t"'- reall.~tf.-cf ~po­
·MAti·~1ttq: ffiufty ·1J1d: ;~.--mtt $\.\'ltohln9, 

• e ~-··to. b$1li.g -e.q o.ri ·nq_n;.~lty ovt­
P!Ae.·NQ l•·w~UP\lRl'l ,._lta.~at the output 
•ien.1 .tJfJ;)- !rttr~!l\I* by.. :tht dflf)' · etr~m~ement 
tqut\ls O!'AI!~ tlle lifn.t netd.O.'to·t11tt# the error 
~dltlort 'nd·to .-rte~the-~lg.cklnt of the •rro,reqslg-

. : ~·· ~~~· lh• •IQ"'-'• Qft which the eyatem 
V Q~\lt •lP bot ~- lttH'l.Ql ~hotly OPftittld <>n by 

the. ·ITl.Jlfu.l'l.CIJol'l~dOteQt1Qli ~ but art prop-
~ .. '"J th~ali:ilit·~fltY mOQh~J;IF wtlll•·fY'llf Ui19-
·tkJ.r. ~qa ~· Mon,91, ~hl.IJ'l'.J"&om.•r.it II! not 
IJ~tlt'W Mt ~-1 wr!i9W: ti tht •Yt&em M.,t. 
. . "'f.Q f~.;:·:Jw.iil. ·fl,·· •»11tii triet the li'rln~ 
~-•f.w.WJfJ bring f..bj;l 1-1.bll'J. qf.@ •YttJlm th•t s;• 1t, 1t '-•tt• io· ~-• .mony gortt thereof 
_,.pQqjble~qf-•v•~tllt. Tb~ .,qnel ~•ley 
f~f!i~"-f1nf! tl't•t..,,·mA"'ut·119n1I gener,tln9 
erre~ot: tlJ ~-ff ~Lilt.ld (Or ·lmDlementra­
~.Ft f• P-.Nt,part,!J, "'1~tar1tfrQ!1't p,..;1v• 9pt-
1Qal -~-·i;q.r:~,.; ·"'- ~Ill}' •~rtos~.m•nt may 
OQl'l'I~ lf~'l~@U.l·nb.fr, fnd tht e•neratlng 
'-"""~"!. mf¥ W'1'12!'ff.f QP\IQ,,l"ANP ga.t.te (e.g., 
ttenaJ)h.uOrt).. fQr · ul"3ivt1Y gqtlnf-t.hl'O\llh or 
b1 ... ,,,L.1u ... · . i!M>nAlltt Aiaf11>i.t lnnO.i • TlJAt out' .. 8 of ~-. .. ~11'¥.'"'P" ... ~· ..... ~, . . ..~oat 
the•~·~- •Y f\ii1Jlfr~ ~blot~llnto •·•Ingle 

i , 9~tN 11>!"""''- 9f:f!'I q~~ OR Qltf·(e.g., a. cou­
~- •>·~fl!j()~-~~g·-'I'-· ~-· Q!lilr el~ Qf th• p.._ent ln­

v~tio,111 wi' ~-fll~"-~l~ tht. fo~ln9 d• 
t-Ol'lluQ" 91·~ l•-1rtlV• ~~nt f!1 t.ht lnven­
_t!Qfl ~ tQ-tifl».tJtt1tht m111a. 
· Jrl., O..c.~tl9n ;I th•· p,.w1n1 

.¥4411. SffA!. _t .c..7y.J.;.~ .. .-t~q 12 fC~.··~®,p.;tJ .. ,.µ;, 

f.11~ .• 1··11~" th.1 lnvftntj9n with.In the context 
~f ~ ~p-lg.n f.W~!ns .tt.~m.1Q. Alf Is co.n­
.'.V:tfltioi't1I; ~ 1Q·t?.o.mm-l••• plur@Hty of switch-
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Ing stages 11 artanged In a switching matrix. An lllus­
tratlve system of this type Is the fast packet switching 
e~tem dleclot1ed In U.S. Patent No. 4,484,326. 

Switching stag&. 11 are all the same. Each In­
cludes a switching element 12. For rellablllty purpos­
es swltQhlng element 12 h~ been duplicated In this 
llluetratlve example. Each stage therefore Includes 
two switching etements 12 and 13. Both elements 12 
and 13 are normally active at the same time. The 
switching elements are conventional, each Illustra­
tively being a packet switching node euch as Is dis­
closed In the aforementioned patent. 

Signal link 14, :which carries Input elgnale to a 
stage 11, Is connected to the Inputs of each element 
12 and 13. In thle llluetratlve example, stage Input sig­
nal llnk 14 Is an optical link carrying optical signals, 
whereas elements 12 and 13 are electrical elgnal­
switchlng elements. Hence, link 14 ls Interfaced to the 
input of each element 12 and 13 by an optlcai.to-elec­
trlcal slgnal converter 25. Such converters are well 
knQWn In the art. 

each element 12 and 13 has two outputs. The 
outp~s are treated ldentlcally--they are each con­
nected to kfentlcal apparatus--and hence the connec­
tion of only one output wlll l;>e discussed, with the un­
derstanding that the connection of the other output Is 
the same. 

First outputs of elements 12 and 13 are connect­
ed to element output links 15 and 18, respectively. In 
thl1sllluetratlve example, links 15 and 16 also are opt­
ical links. Hence, they are Interfaced to the outputs of 
the respective elements 12 and 13 by electrlcal-to­
optical signal converters 28. Such converters are 
well-known In the art. 

Each link 15 and 18 ls connected to the Input of 
a respective error-detection circuit 17 and 18, and to 
the Input of a respective delay line 19 and 20. Error­
detectlon circuits 17 and 18 may be any desired error­
detection circuits. Many error detection schemes and 
clrQ.f Its for Implementing them are known In the art. 
For ex.ample, a parity error checker may be used to 
advantage for this purpose. 

Link• 15.and 18 are llkely to be electrical links 
co.uplet;I dlrwctly to Inputs of electrical circuits 17 and 
18, and Indirectly-via electrical-to-optical conversion 
clrcillts 28--to Inputs of delay lines 19 and 20. How­
ever, for purposes of speed and reliability, It would be 
preferable to have circuits 17 and 18 be optical cir­
cuits. In such an arrangement, links 15 and 18 would 
be optical links, connected directly to the Inputs of cir­
cuits 17 and 18. The latter, optfcal Implementation is 
shown In FIG.1. Should electrical Qlrcults-17 and 18 
be u'8d In conjunction with optical links 15 and 16, 
the links would be. coupled to the Inputs thereof by 
means of optl~l-to-electrlcal conversion circuits 
such as circuits is. 

For rellabillty pllrposes, delay !Ines 19 and 20 are 
passive optloal delay lines, such as lengths of optical 
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and 22 either ~t the same time as or ahead of the In­
formation whose error status they represent. This de­
lay time la designated In FIG. 2 as T 202. 

The algnel streams output by gates 21 and 22 are 
cambJned Int<> a single signal stream by gate 23. If no 
error Is de.tectl.d by ·circuit-$ 17 and 18, the slgnal 
stre.ams output· by gates. 21 and 22 are Identical, so 
the cambln$d signal str.eam output by gate 23 la ·a du­
pncait of e11ch Of Its o.omponent signal streams. If an 
•ITQrl~ 4;,t!P.~ byc:lrc.ult 17 or 18, the corresponding 
signal •llJern ls.blocked by th• associated gate 21 or 
22, end the signal stream output by gate 23 Is a du­
pllce.te of the remelnlng; error-frtte, signal stream ln­
pufto g"te 23. The signaLQutput by gate 23 Is desig­
nated in FIG. 2 as a combined outputslgnal. When an 
error In the output of one of the switching elements 12 
and 13 Is deteeled and the corresponding signal 
stream Is blocked, at no time is the signal stream out­
put by swltQhlng stage 11 Interrupted, lost, or other­
wise cqrrupted thereby. 

Of c.our-se, It should be understood that various 
changes a.nd modifications to the Illustrative embodi­
ment deacrlbe.d above will be apparent to those skil­
led ln th.t art. 

Cl alms 

1. Apparatus fOr protecting a system against cor­
rupUon or loas of output signal due to a malfunc­
tion, having a first and a second signal-handling 
component (12,13) tor performing like slgnal­
~-•nc:lllng f"'nctlons and adapted to receive a com­
mon Input (14) slgnal, each component being fOr 
generating a separate output (15,16) signal from 
the.common Input signal, and CHARACTERISED 
l;IY malfunction detection means (17, 18) con­
nected to. both of the components, tor detecting 
occurrence of a malfunction affecting either of 
the Putput signals and generating a malfunction. 
slgn•I to lndlcete detection of the malfunction: 
signal-delay means (19,20) connected to the first 
and the second components for receiving the 
separattt: oi.ttput signals, delaying the received 
signals while the malfunctkm-4etectlon means 
are c:lete.ctlng occurrence ofa malfunction affect­
ing either of the received output signals that are 
be.111(1 delayed, and outputting the received sep­
al'Jlli.. output signals after a delay of time suffi­
cient tor the malfunction-detection means to de­
tel.lt a malftmctlon·and to generate the malfunc­
tion s'lgnal; and Qutput means (21-23) connec;ted 
to the ·signal delay means for receiving the de­
layed signals and outputting a system output (24) 
signal corresponding to at least one of the re­
cel~ delayed signals, the output means being 
responsive tQ the malfunction signal for output­
ting a slgr,ial corresponding only to a received de-
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fiber. The delay of lines 19 and 20 Is determined by 
the time needed to det.1.ct en error at circuits 17 and 
18 ~nd effe()t blo.cking of the errored signal at gates 
~'I ang ~2- l&or~~mple, fornnks 15and18 OP81'$tlng 
et a qat$ speed Qf 155 Ml}ps, 1,1sinQ parity fQ.r error de­
t.,ot!Qn on 32 b.Jt YIQl"cjf, with t 9ate speed of approx­
lmlilt,ly Q.01 t.19'~Q. the d.111.iJy ltp ei,04t 0,3 usec, or 
f(lbQut 46m(150 feet) of Qptfqal fiber. 

T~ gl.ltp~t~ <I. cftJlay llf!t.• 19 end io are conno.c.t­
,9 w fi.l!f.! in121=!~t of QP~IQtl ANP g~t .. 21 and 22, re. 
sgdv@ly. §t~!'l.d inplft~ Qf gatf' 21 an<I U ere opt­
QJJy Q.Ql'lnacte.d to Qytg1,.1te ·ofeftor-deb:tctJon cJ£mJlts 
17' an<l 1$, rt1Pec.tive.ly. Th.@ QYJp.uts of ga~" 21 and 
22 ar~ e<;>nneqtod tp Inputs of an optical OR gate 23. 
Tlw. 9.Y~P!.ll QI q"1~ ·i~ i~ c;.qnn~~c;I tQ a s,t99e 01.1tput 
s.ign~l li!'lk i4. Un.~ i41, '-" optlC(ll llnk like t11µ.ge Input 
tignQ! llok 14., IU'ld qtJtts 21-i~ a.re O.PUctl eJ•ments 
lsnown {!'I th' ,Ft, 

'l'h~ ooeretion Qf e switching stage 11, ilustreted 
by the t1mi11g ~.it.Qr@l'Tl of FIG. ~. is ttl follows. Signals­
...a..9-. SP.Mdl or 9~~-ln tJlgltal form are cqnduQbt.d by 
stage Input SiEJnal link 14 to bqth switching nodes 12 
and 13. ~oth noclas swltgh the Incoming signals to 
one Qf tl'l~lr Qytl)qtir·lll~•t.ratlvely their flrat outputs-­
frQm wl'!l\!nc' the fi9n~l1 lilnt c;onducted by el~"1fnt 
OUtQt.it liQkS 1.§ 8"d 1 e tp errp1-de1'ctlQn CVcqltf 17 
and 18 anc;I delay lines 19 and 20, respectively. The 

· Q\l~PYto of l'!~e§ 12. end 1 ~ ,_re Q~.'9ign!lt'9 in Fl~. i 
~s IAP.Y~ sfQf!~I 1 anc;I lnp1,1t li!IQnal -~. respectively. 
While ttle siQl'l.l.lfl a.r' ~"slnq tb.roqgh delay lines 19 
W1d 2(), c:tr.r.or•<lf!tQtiQn 9ire1Jlt11 17 a.nd 18 p~s the 
rec;alv84 lnform,~ion tQ c;lttermine If an error therein 
~s QC(lyr-r(:l(,j, ilh,.1§!t~thrtlY" ~ re,l.!lt of a malfunction 
"" th~ $\'VllchinQ 9lements .12 and 13, and 9enerate 
sig.ruJl$ ln.Qlqtfvft o.f tl'ljt <1et9rmj.niatlpn. Th_e errQr sig­
nals gen~ by olreui~ 17 ~nd 18 are designata.d 
In F.IG. z 1$ error signal 1 and error r,Jgnal 2, respec-
~iv~y. - .-

QyrlAg the time that no error Is found, both error­
de~~9tlQ.A glrQVlts 1.7 qri~ 1$ genenit• tlTQr signals 
eM.bling tt.1~ a.ssociate(! gates 21 and 22 to paes­
through sign~ls rec.,ived from the associated delay 
lin~s 19 111nd 20. The c,lelayed signals Oijtput by delay 
llA~ 19 ~nd ~ ~re dt;1sl9nat9g in FIG. 2 u delayed 
isigA.al 1 E!n<:f clftley~d $19ria! 2. reap.ldively. When an 
Wt"Qf' Q.qC\:!rs. i.llY!l.t@tively at poin~ 2.0.0 in FIG. 2, It 
takes some time befQre it.s O(;.Q\lrrenco Is detacrt.ed. 
'fhit! t.imEl i~ c;l'-slgnE!ted as T ~01 in FIG. 2. When .the 
~FQr i~ f91,md, U11,.1~tr111tivel:y by error-dete~tion circuit 
17, it Q!9nQr!!lt~ an Qu.tp1,1t ~ignal disabling the a11so­
c;!at.tc;l.g1te ~1 frQm P.•~sing .. ~hrough the received in­
f91matiQl'1, thereby cau1in9 the aeaQciattd 9ate 21 to 
b.IQ.Qk t.i'le re<;(\lve.d mformatjgn. The signal' QUtP\lt by 
g~tp.s 2.1 qn{I ~ @r~ d"igneted In Fl<,?.. 2 as output 
~ign.el 1 and (lYtpyt signal i. rMPtetively. Ce!Jy lines 
1 {J end 2Q ~r~ ~~ed tQ qelay Information Input thereto 
fqr the 9per:ating tlmE9 of clrcuit!l 17 and 18, so that the 
output sl~nals of circuits 17 and 18 arrive at gates 21 

and 22 either at the same time as or ahead of the In­
formation whose error status they represent. This de­
lay time Is designated In FIG. 2 as T 202. 

The signal streams output by gates 21 and 22 are 
6 combined Into a slngle signal stream by gate 23. If no 

error Is detected by circuits 17 and 18, the stgnal 
streams output by gates 21 and 22 are Identical, so 
the combined signal stream output by gate 23 ls a du­
plicate of each of its component signal streams. If an 

10 error Is d•tected by circuit 17or18, the corresponding 
signal stream Is blocked by the associated gate 21 or 
22, and the. signal stream output by gate 23 Is a du­
plicate of the rtmalnlng, error-free, signal stream In­
put to gate 23. The signal output by gate 23 Is desig-

15 nated In FIG. 2 as a combined output signal. When an 
error In the output of one of the switching elements 12 
and 13 la detected and the corresponding signal 
stream Is blocked, at no time is the slgnal stream out­
put by switching stage 11 interrupted, lost. or other-

20 wise corrupted thereby . 

25 

Of course, it should be understood that various 
changes and modifications to the Illustrative embodi­
ment described above will be apparent to those skll­
led in the art 

Claim• 

1. Apparatus for protecting a system against cor-
30 · ruptlon or loss of output signal due to a malfunc­

tion, having a first and a second slgnat-handllng 
component (12, 13) fQr performing like slgnal­
handling functions and adapted to receive a com­
mon Input (14) signal, each component being for 

36 · generating a separate output (15, 18) signal from 
the common input signal, and CHARACTERISED 
BY malfunction detection means (17, 18) con­
nected to both of the components, for detecting 
occurrence of a malfunction affecting either of 

40 the output signals and generating a malfunction 
signal to indicate detection of the malfunction; 
signal-delay means (19,20) connected to the first 
and the second components for receiving the 
separate output signals, delaying the received 

46 signals while the malfunction-detection means 
are detecting occurrence of a malfi.Jnction affect­
ing either of the received output signals that are 
being delayed, and outputting the received sep­
arate output signals after a delay of time auffl-

so clent for the malfunction-detection means to de­
tect a malfunction and to generate the malfunc­
tion signal; and output means (21-23) connected 
to the signal delay means for receiving the de­
layed signals and outputting a system output (24) 

65 signal corresponding to at least one of the re­
ceived delayed signals, the output means being 
responsive to the malfunction signal for output­
ting a signal corresponding only to a received de-

4 
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l•Y•:d fiQn,1 whloh It! untffOQltr.I by the m•Jf~nc­
wm. 

-..........,;· a,. ~'f.t\18 .fU!. ~tlmJ" in cla.lm 1 wh,reln the mal­
f"f.J~i9n...(llt!l!.otls;m mUllf oo.mprl•u meems 
• {~?i'1e) ~f v'nt.ratlO.Q @fit'J.t •nr.!. I ttQOri" mal­
~Mrtegi9111.l1Qr1.al (E:AAQR·§l~AI.. 1, l;RROR SIG­
,~ 2;) tO··. In,_ dl•tm'i of e ·ma.lf.ynQtlon at 
tflf fl@.t~·~'--n"'.~pon~t. ~ptQtl'V'1Y· 
.~.fl*"' ·9-~tpvt·!\il§~!i· ~!'J'.19.""'• m11n•·(21-.23) 
~li!'!l!~t to··thti flrtt !lll~ tilt l!.!QPn.d maJft.inc­
t~:-~Jf ,;:r trensriJtUog tt 11;,.~.,»Mt 1 tlli!nal 
~f?~Oj~,Qf!Jy.'tQ.t!Jl.:r•.~1! ~~y.ed alljl­
·n,1 ~ i,.)t,· -~htt;J~, ·~fit t§AA:d ._n.(I ·the 
fll'tt ·~n'iJioXJ•it. .· 

3. ARP.lfit.Yl u g!§!mld In -.irn 1 wtl!rtln the out­

.!Wl .m .. · ~- •lan•Hilmll'lQ means 
:(~i112.i.» fqr .,.iv~ Jho "'lf4Yf4 e.lgnate end 
t~MJ,1'19·'@ t!t"ll· wtJW:t ~n,,qi.Md.:"' •lla•t .Qne 

~M ~·" dil1X••1Qn.11,!J,·tl)•J5J,S!'.1.,l 9~lrig 
· · ·~ ·.~1!11i --~ri'1¥1 t.9 ltlt··m~JfyhqU,011 e1g-

fl.f.l'fwbl~kln9 t.IW·r~~ .. qolf~-lgnal whlQh 
. . . ~!ff~ ~¥: tM mmf~n'fl'qfl\ ~Jing ln<.mld­

~: l/ll. "''lUMJ -lrt"ll'!!iltWi .iw th,t·s.!gn1l-g@tlng 
;~.:·· 

4. A_,.-O™t ... ql-'"""·'"~t@J.m.1 wh.-s:,ln theo!.!t­
~f~~!'.'l·-.P~ ... mf4.f'!p, (~1~~)-fQr putput-

~-- ~··ft•!¥• ~@Y•A 11Sn•I which ls 
:~· ~y·lt\t·ftii41,f:um•ri· 

§. 1'RP.tr1J~Uf ·ll!f ~'m~.!n 9'i!l111 1. w.IJtJ'tt.ln the out­
J?Yl. ffl""i '~g!'I-. !lltl'"' (~}.~r c:x>mblnlng 
tM:r1"1¥M .. 'iltJ~¥•:··· I~. ti.OjJ! a.ign!'I 
·-"·· :Q.14\~mQ· th#'~---,:""' -~ns 
Ji~> .. ,_di~ to i• qJt\l._qr.i •IR"'-"' tor 
. ~~"~r•tY..fd.:~·'1•"" \Vlimh 1e •f­f• b~.,. •~"••»la QQfflbint.<I 
'intl!·~-~1# ...... 

0. ALlP.lffWt Q £if...• Jr .q{iiQ'l 1 wht.m.ln the alg­
~r: ~o}t: .,,.,,, Ht;.i1n ·9p-.~" .... p • .,,te1y 

~tb.t''qlf~fl ~1,0 "*"' (17,18). 

f~ ADpt,F~ ft,~Q!itjffiMlo ~l11Im 1 wherein the first 
~ ~~ · l•.o'-1 · $JQfltl .. b~.ling o.wnponent 
J-1~~~·~) f\trtmJ,9p@lly ~Mp,J!S@f'- Mt;h Otlle.r and 
"'fY·~H! !f~9"' ~,lg,n@l lop,u.t (1:4) 'n<I each hae a 
.~ · O,tillf,I. ~t (tlt•> •f9r St!\trmlng 
~fllln ~tQ\ll.!IP.nlt·trg!'t'l ab 111~lll ~e.nt.1: the 
°"·lf~i'l<;tiQJ\~~o: m~ (17,te) 4.0i,.ots 
rn@.lfl,ll')Q&.~rW •i th, ~PO.i1tn~• ti a P91nt'll'I th$ 

~.Q~Jlit~f~~Mrt;O~Qfitlf Wii\d •lg­
n-.i. '¢'t!'i,l'qt1ol~drw QQ.OW.Otntt b.Y the 
ftrtl "c! ~. "~nt.f~tlaY miln1:1'19 ~•nt1r-
. a• · -.i!i.fi,;,.,;t' n"'"" SI . ,,..;i lnnel (C'9DAD Ol~NAL .'."'~•'i' ... !~··;11\!q .~Q@.··~--.... ·~ ~l"'\O.'ll"'lil... . .. 
1, i~R98 $1.tNAt. 3) tp· li,fl~ ... <ltlf.Ptlon of 
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malfunct.ion atthe first and the second compo­
nent, r8$pectlvely; the output means comprises a 
first and a second algnal-gatlng means (21,22) 
connected to the malfunction-detection means, 
each being for receiving the output signal gener­
ated by, respectively, the first and the second 
component, and . for selectively transmitting the 
received signal, and each being respectively re­
sponsive to the first and the second malfunction 
signal for blockll'lg the received output signal from 
being transmitted; the signal-delay means com­
piites a· first and a second signal-delay means 
(19-20) connected to the output of, respectively, 
the first and the second signal-handling compo­
nents to receive the output signal generated 
thereat, and connected, respectively, to the fht 
1Jnd th• sec;:ond signal gating means to transmit 
the received output signal to the· signal-gating 
means, •Hach delay means being for delaying 
transmission of a received signal propagating 
therethrough for a period of time (T 202) suffi­
cient for the connected gating means, when re­
sponding to a malfunction signal, to block those 
component output signals which are affected by 
the malfunction that la represented by the re­
sponded-to malfunction slgnal; and the output 
means further comprises output signal means 
(23) connected to the first and second signal-gat­
ing means to receive signals transmitted by the 
signal-gating means, for generating a signal cor­
responding to atleaat one of the received signals. 

8. Apparatus as claimed in clalm 7 wherein the out­
put algnal means comprises means (23) for com­
bining slgmiile received from the first and the sec­
ond elgnal-gatlng m"8ns Into the generated sig­
nal . 

9. Apparatus as claimed in claim 7 wherein the out­
put slgnal means comprises means (23) for se­
lecting one of the signets received from the first 
anc:I the second signal-gating means as the gen­
erated signal. 

1 o. Apparatus as claimed In claim 7 wherein the mal­
function-detection means comprises error-de­
tectlon means (17,18) connected to the outputs 
of the signal-handling components for detecting 
errors In the ~utput of either component. 

11. Apparatus as claimed In claim 7 wherein the mal­
functlon-detectlon means comprises fault­
detection means (17, 18) connected to the signal 
btlndling components for detecting faults In either 
C..QmP.O!ltnt 

12. Apparatus as claimed In claim 7 wherein the sig­
net-delay means are optical signal-delay means 
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I 111\1111\11\11111\ \11\1 \11111 
(19,,20). t.he •!gna.1-getlog means are optical slg­
nt!·91tl119 m.11111 (21 J.?) .• an(;! tt11hlgn,i~aombln-
1ng men art op~ .atqnaJ,,ggmb!nlne· me.-ns 
·(~~}· 

1i. AJig~rfl~. '-·'*Im~: In <1.l.l~lm 12 wh~reJn each 
Q~t~I ~!Q~'1:d'"·'-Y m.e'-n~ (1$,i.P)·ls a l~n9th of 
Q.,P~·'· flur; M,Qb;tlQr1~J,.9@tlr,1(1' "'~·11• '' an-Qpt~ 
l~J:~NC!tm•,~~73}, •~d the.slgnal-coml)inlng 
m:~!Pj~ !• ~1~~r'1':9qy91.J.QR.t:•.C23) or an opt-
1~.A.N() $$. 

,._ ~e•t~t~:..,.q111.1m1~ 1n·~·1m-1 wherein the ~1g­
l'.l@t.st.~L•r :mU,P!S ('lQ,20) •.. th~. sigm:•l-gating 
o\-'~1~?Z)! ·fl\~ ttu~ oJBnt.1 ~Iii.tog m91ns 

(~f-~---
. . . . . " 

'I§... A.p~ -~· ~l.~etl l,n QJ,e.lm 7 whereJn eac.h 
.. t\~".i-19-t!.O!!ttP:·99~Q9n,ni Is a ~llQ!l'-l ewi~Jlfng 
"~~-'- t1z "-~>-~- . . 

'If.;·· A.p~,.~4•:'~ G(l1l!mft!,I !11. glQJm 1 o wherein the ar­
-~if~l~f:fml!I~-' :~~~-~ firtt $nd 11-~~o. 
~;-~9[~~'~'~lQ.i;i:c:>1~!t{17, 1$} ea9_hhaylnQ•n 
· .i.""'f~nr•••!J ~ \h,:9ytpyt .~ec,tlv~ly of the 
· f!~ ,_~1Ji-l!d ·1;n~~~f&1J..<IJ.!n1 9.QJllP~n1nt. for 
.~!~ -~" '.ltl'th.t ~.\it (tflhe ~,rin~ 
··~Jg~·~~b$,~I!~ ~m~:i'.'Ani .,!:'~ 9e.neretlng a slg­
n .. ({~'il~N~k 1.,_i;RJ!tQR Sl~NA.L.2) to In-

~-~~-"' 9f •r~r. .. 
. . : . . . . . . 

4T. A:~·.g, ~i.rtQ·t I~ a;_e.lnatconup­
~- .· ~~-:~ 1-f:~failtP.!# fffJf1~fdl,l8 io·.~ .;,~f~ctl~n, 

~~ ·~rtt -0.:!?~!i'r:~~ma ~- Pflr Qf 1;9.11;1.,Qnants 
<ii:, 1~) MYi.\iJf 11~!· •lan~~f!l~n.CVln9 f\lnctlQns, 
~th¢' ~ltif~J't~J¥1•-~rom91.'i lnp,W: (14) slgn~1 
.1.q:~:'-',c;h.gt~l;h·gttn!r.t.ii!l'fi:Qmtht.lnput 11lgna1 

B;-~~~ ·o~li?Mfl'I~ 1.,l:,Ji~~I!.SS1WP~!l.nith1 
~t!;f' ¢,:·· . ; . . . . . ') . . .. . . 

· .,,qnlfqrl1119 \h' ~- &9 ~{20Q) ®" 
9;i!'f-t#l-LLO@Jlll•h!'Oftht<fypJlgat-

~:~=:ri1 ... ~lfcYrWlqn sl~111.l(ERRQR 
. ~J~fiAtr.1J Y~11.<it.m~.19n9f" malfuncJlp.n; 

-· . ~~6' (1~ ~~.fJQ~IJ e.u9te­
~ly -~4~ inQt'~l'!;tl ~r-~ tl!"t fWflQ!ent w 
. ~"'~""~lf~~wf;"~ a~:~·~ tlie m11lf"9ne>-
ti : • fl""I ""'·,,01'\.o . · . . . .. 
~mws.'f!!·Y··""· p . . ·... . .. .. . 

. . ... ·• ... :pri,~~~~-1 f'¥'t.'m g_!!mµt.8i'1nal (COM­
IMN.t:f! OO'PQlll' ~-G.N>\l-) Q<)rn;tllPQn(tlng tp at 

-l'r::~::::=t~:q:,~;":u~put 
· '~@1· ~~'IWl~l.I'!~ •·~ J _(l~!!IYtd o.µtp!Jt sls.nal 
~~tH-~1.~ .-.Jfyl'!~~P t.Q!J.'fPl/r .§!GNA.k 1), 
ln.~o--\~:S~~~(I. ·.ft ti'.!• mWfMll~.Pn Jllg· 
~l~;.. . . .. . . ... ' . ..... . 
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1. Vorrlchtung:zum Schutz sines Systems gegen si­
ne VerfllsChurig oder den Verlust elnes Aus­
gangaslgnals au{grund elner Fehlfunktlon mlt el­
riarr, ersten und elnem zweltan Slgnalverarbel­
tung,sbautell (12, 13), die glelche Slgnalverarbel­
tungsfunktlonen au8fllhren und eln gemelnsa­
mes Elngangsslgnal (14) aufnehmen, wobel ja­
des Bautell eln getrenntee Ausgang88lgnal 
(15, 16) aus dem gemelnsamen Elngangnlgnal 
erzeugt, 
geken~lchnet durch 
sine an belde Bautelle angeschaltete 
Fehlfunktlons-Detektorelnrlchtung (17, 18) zur 
Fest•tallung elner Fehlfunktlon, die elnes der 
A.u8gangsslgnale beelntrlchtlgt, und Z!Jr Erzeu­
gung elnes Fehifunktlonnlgnals, das die Fest­
steUung der Fehlfunktlon anzelgt, 
sine an das erate un(t das zwelte Bautell 
angeschaltete Slgnalverz6gerungselnrlchtung 
(19 20), die die getrennten Ausgangsslgnale 
empting~. dle empfangenen Slgnale verz6gert, 
wlhrend dle Fehlfunktlona-Detektorelnrlchtung 
das Auftreten einer Fehlf1.mktlon festatellt, die el­
nes der empfangenen und verz6gerten Aus­
gangsslgnale beelntrichtlgt, und ·die empfange­
nen, getrenriten Al,lsgangsslgnale · nach elner 
Verz6gerungszelt ausglbt, die fur die 
Fahlfunktlons-Detektoreinrlchtung ausreicht, el­
n$ Fehlfunktlon festzustellen und das Fehlfunk­
tlonasignal zu erzeugen, und 
sine an die Signalverz'5gerungselnrlchtung 
angeechaltete Ausgangselnrlchtung (21-23) zum 
Emp1-ng darverz6gerten Slgnale und zur Ausga­
be elnes System._usgangsslgnals (24), des we­
nlgateni elnem der empfangenen, verzagerten 
stun•I• entsprlcht, wobel die Ausgangselnrlch­
tung unter Ansprechen aufdas Fehlfunktlonssl­
gnal eln Signal ausglbt, das nur elnem empfange­
nen, verzOgerten Signal entsprlcht,· das durch die 
Fehlfunktlon unbeelntrichtlgt lat • 

2. Vorrlchtung nach Anspruch 1, bel der die 
Fehlfunktlons-Detektorelnrlchtung elne Elnrlch­
tun111(17,18) zur Erzeugung elnes ersten und el­
ne.s. zwelteri · Fehlfunktlonnlgnals (ERROR SI,. 
GNAL 1, ERROR SIGNAL 2), das die Featstel­
lung elner Fahlf1,1nktlon belm eraten biw. zwelten 
Bautell anzelgt, und bel dem die Ausgangseln­
richtung elne Einrichtung (21-23) umfaBt, die un­
ter Anspreehen auf das erste und das zwelte 
Fehlfunktlonnlgnal an lhrem Ausgang sin Signal 
a.bglbt, d11s nur dem empfange.nen, verz6gerten 
Au.sga.ngsslgnal des zwelten bzw. des ersten 
ku.-11.e antapricht 

3. Vorrlchtung nach Anspruch 1, bel der die Aus-
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.@~A.9,Minrl~htyn9 tln• $1qnalgat~relnrlchtung 
<~-~) ym.flf}~ ~It.• ~le vtri0gCU"t9n $1gnal• auf­
l!llfl'irr.l~ YJ'i.d tlJ!1 ~h~n.11 Uberttigt, dJ• wenigstens 
~- dt.r .Q.t.nommtn•o. veriow•.rten Slgnti• 
W\tb41t ·w:*J die ~le.,.vatt•r•lntl9ht\lng 1.mter 
~~" ··tv.f. • · ~!f~llk\ltn•1lgn11 · <tf!le 
~fllP~ ~~tr~:~dvl'Q.h ~it Fol\lfynk­
~n:~.,~~11-:~llf'l.ffqt,ftn ,.int~tune 
In du'..~.W-~ 'fit!~ ·3tg.~1Ut1'IJVl.Q.t)lyng W2f1~ra-
~- iltnll •rt ... 

4. V~lol'!tWJ8 • •l'.ll91~ 1, b.!i dor ~i. Al.IS­
P~--~ 11n•·ll_.nrtcht1;1ng (21;.23) zur 

-~: - ·a~9\!'J; t.mp,ftnQen,en und 

~·o· :~ilf iy.f'"1t1. ·· o..-. dMrell die 
S:thW!.ifl •. !itil'l-\lr.i,tl~tltittlehtlgto• !Jt. 

-. ~t\l!ls ¥ ~Gh t, .lltl ~r 1;11e Ays­

~••l"JWI~ t-int E_\n.ri.(l,h~\l,'1~-(23} z~r Kom­
ll~llqn • 9"".P.f~l'l.tn., v.r~-••n S!Qnale 
'.\'·· ~ ttn;lgtrJ ~Ji~ \aM ~rA~ QP 
-~im ii;nalf •!.t ,1n.o -ILiit!R!l~~-r:tQ. (21.Z.2> 
~·@•~~rt¥hf.n.~{IJ.e,.F•hlfvnk-
·~fl.tl••·· '"'1Pf'.i.r9n.o. ·."'~•rte und 
fJyrqJ:'! -dl;. r;oi,.lfun.~Jl~fflntrlc.htfst.• ~ignal fiir 
~iilt K~~~li~!'l ~~O!ffl. f!n_gjQMI $1gn..J-e.perrt. 

t. 'l~tSJ.OR.nub.Afl!Q~ 1., b,@J .d!r ~.le ~lgnal­
~'*~W"§l.ttil'l,rl~t:Mog {1 •.•. iO) ;tt.M.nnt- von 
·W .F~t:!Jf11Mtl0~~~ (17,1§) 
@.!'~,; 
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aufgenomnieneri Ausgangsslgnals aperran, 
daB die Slgnalverz6gerungselnrlchtung elne er­
ste und elne.:t\Yelte Slgnalverz6gerungselnrlch­
tung (19-20) umfaBt, die an den Ausgang des er­
sten· bZ:w. zwelten Slgnalverarbeltungsbautella 
angtschaltet slnd und · das dort erzeugte Aus­
gangsslgnal empfangen, und an die erste bzw. 
zwelte Slgnalgatterelnrlchtung angeschaltet 1st, 
um das einpfangene Ausgangsslgnal zu der Sl­
gnalgatttrelni1chtung zu Obertragen, wobel jede 
VerzOgerungaelnrlchtung die Obertragung elnes 
empfangenen und durchlaufenden Signals um el­
ne Zeltperlode (T 202) verzagert, die fOr die 
angeechaltete Gatterelnrlchtung belm Anspre­
chen aUf eln Fehlfunktlonsalgnal ausrelcht, um 
dlejenigen · Bautellausgangsslgnale zu sperren, 
die . durch di~ Fehlfunktlon beelntrichtlgt alnd, 
welche durch · das jewelllge Fehlfunktlonsslgnal 
dargestellt wlrd, und 
daB die Ausgangaelnrlchtung ferner eine an die 
erste und zwelt.. Slgnalgatterelnrlchtung 
angeschaltete Ausgangsslgnalelnrlchtung (23) 
umfaBt, um von der Signalgatterelnrlchtung 
Obertragene Slgnale zu empfangen und eln Si­
gnal zu erzeugen, das wenlgstena einem der 
emptangenen Slgnale entaprtcht. 

•· Vorrlchtung nach Anspruch 7, bel der die Aus­
gangsslgnarelnrlchtung elne Elnrlchtung (23) zur 
Kambinatlon von Slgnalen aufwei-. die van der 
&flten und d•r zwelten Slgnalgatterelnrlchtung 
empfangen warden slnd, zu dam erzeugten Si­
gnal kOmblnlert. 

9. Vorrlchtung nach Anspruch 7, bel der die Aus­
gangsslgnalelnrlchtung elne Elnrlchtung (23) 
umfaBt, die elnea der von der emen und der 
zwelten SJgnalgatterelnrlchtung empfangeneri 
Slgnale als daa erzeugte Slgnal auswlhlt 

10. Vorrlchtung nach Anapruch 7, bel der die 
Fehlfunktions-Detektoreinrlchtung elne Fehler­
detektorelnrichtung (17,18) urnfaBt, die an den 
Aue.Gang der Slgnalverarbeltungsbautelle ange­
echalte.t lat und Fehler Im Ausgang0ignal elans 
der Bautelle feststellt. 

11. Vorrlchtung nach Anspruch 7, bel der die 
Fehlfunktlons-Detektorelnrlchtung elne Fehler­
detektorelnrlchtung (17, 18) umfaBt, die an die Si­
gnalverarbeltungabautelle angeschaltet 1st und 
Fehl9r !>el elnem der Bautelle festatellt. 

12. Vorrlchtung nach Anspruch 7, bel der die Signal­
verz6gerungselnrlchti.lngen optlsche Slgnalver­
zagerungaelnrlchtungen (19,20), die Slgnalgat­
terelnrlcht1;1ngen optlsche Slgnalgatterelnrlch­
tungen (21,22) und die Slgnalkomblnlerelnrlch-
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tV.A@.!" qpt;is.che SlgnJl.!k.ombinl•"'lnrlchtungen 
(~:lj!Nj, 

13. vonlQbtwg 1\8~ .Ao•pruch 12, be.I der Jede optl-
. ~:~·iQJiiel.vt""9niogulorfchtung (1 $,ZQ) ein 
~-~~ •~r;~P.!l~h~n :i:..-111, Jtd~ Slq,n1Jg~­
.fltftlnF.!Q.htyn9 ,.t11 gp~l.§eh" 4ND-:-G@~r c21.~) 
~ ·,;,q4 ~ 1,l.Q~l~c:t9"~l!)jt,ft.lnrleJ),t!.f.".~ entweder 
Airi•:apt~ · QQlfNktb?-r (23) Q;de!tf •'" op.tl-
~'.·tJNP'4f~r t.'1 . . · . . . . 

·• ,·. 

1& ·v••M~~~~"' ~"-h 1Q,·-~-~-'- ~er di.@! F•ll­
~~ririqht1,1~9·"'-'"·$3~."'.nd:e1ne zwsite 
i=a~1a1w.1"'•""w"''" · b · 1• · . · .• · 117 tJl · umfi Bt die j 
""~~~·~r·~~'~-lf~Y." ~- ;iu,_ > ::·--. .• e 
,lil\ll:~ ~r:!Q'Mll fr.1 -~~ ,)tP,a~- -~ En~n 
~---~-l~V~~~~~Q~~~.lS·ve.muri• 
-~'-1 :~1 • WJ\\:: ·:~.lctr···1,m:·A!.!f~~!Wtal de• 

~--~~~""~·ft$-

S!£l:F.!~: 
tr. v~..,ivm~tlfltf 0.>1u.t.ma gfg•n elne 

VJ~9".IG ~-4.!" V~I~~ tJlnn ~an~ 
~f9!tA1f 'IYMtFYA.sl_ .-1""r .~f~i't, W,.@.tl dtt 
~ • •-!r ~ ~ktJl•n t1i.1~) mlt ~lel­
•. : ·~a(-~t~:nwJJn~Jon,~ @1#-V'-•Lst, 
dlt:~;~ .,.j!l .. ~•11"~·~.,~i'lal (1:4) 
"~~fi,,n,.r.1·~riSS·Jt~'1':·4'~~1n9~Aj ... •!piial eln 
$,l~,~-::·~o.p113,;t~r!~I (1~~1.'-l er~ugen, 

"'~--"Y41'.'f@.l'!,rt~-'1~"'· .. 
Q~~'11:u~~"t~1'-'"'iµr Fe.m•.tellung(200> 
~i~tf fah!ftm!~~jgo '_~i . .,,.,..,,, ·(far verdqpp•lten 
~··•••ii&'-.. . ... 
~-~··-~ . . t;fl~q~~,i~'!~ ~.h_lf1Jl1!4l!:)nS!!llgnils (ERROR 
31~ 1)):1!1.ff!J.l!t@.t@IJ!.i~Q elne.r Ftlllfuflktlon; 
V~r110s~m(T'2,Qi) ~-r~~~~"-'Rn.alanach der 
Q~r¥.{f..Qi'i"!"{f fQ.r :_.Jn•·· fl.i,mrel~han"e Zl91t · ~r 
~tm•R"'"Q ''n•· ~h!fy.o~O:f:I '-':nd z~r t;;rz:eu-
gy:Mg .<L,, F-•f\l}f\lriitl9J1~~ta~!~ (T ip1 }, .·· 
.e:~·J,,t~~~~ .. lf,r\l!f(COMEl.1-
N\$,&.l Q!JT~t.,Pr ~~A,t.), <I~' W.nl •. t.ens '!.oe.m 
~-fv,ff~OQ~to:A~•i'-"~~!Q,!1~19.;!'1.t•P.richt un<J 
V'1.h!l'!d:'r1t .-~_,. ~:"i-•l~q:_ ~~••, _syv.maµ"-
9!.il·~-,!rt¥>,'l~t:i~f;!~ '.ln""-.X~~G.Q!rttl'l. 
du~~ •~~-: ~..-.lf~!l~l~" · :"'ll''rit.!tii:llttg~'" A!Js­
s•r:i~FJ:,i..(oyiiiavT~~NAk 1) vnte.r Anapre .. 
·~b~f '':(:•"··:~~fl.l!.!}g····· F9hlfvn~~l~OMI· 
~J'l@.§, 
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* C L M S * 
Revendlcatloiis 

1. Apparel! ·pour prot6ger un systeme contra la 
corruption oli la perte d'un signal de sortie en rai-
son d'une anomalle de fonctlonnement, ayant un 
premleretun second compoaantde tr$ltementde 
signaux (12,13) pour effectuer des fonctlons de 
traltement de slgnaux semblables et adaptff 
pour recevolr un signal d'entrile commune (14), 
chaque compoeant ·..,.vant 111 g6n6rer un signal 
d.e sortie s6par6e (15, 1 Q) l partlr du signal d'en-
tr6e commune, at CARACTERISE PAR des 
moyen•. de -QJ:lon d'enomelle de fonctlonne-
me!lt (1'7,18) connectn aux daux compoeants, 
pour d6lecter l'occurrence d'une anomalle de 
fonctlonnement affectant run ou l'autre des sl-
gnavx de sc;>rtle et g6n6rant un signal d'anomalle 
d.e fonctlonnem9nt.pour lndlquer la d6tectlon de 
l'an~.malle de fonctionnement; des moyens de 
temporla.tlon de signaux (19,20) connect6s au 
premier et au see<>nd composant pour recevolr 
les slc;lna1.1x de sortie s6parile, temporisant le& si-
gnaux reyus pendant que I.es moyens de detec-
tlon d'anomalle de-fonctlonnement d6tectent l'oc-
currence d'une anomalle de fonctlonnement af-
feci.nt l'un QU l'autre des slgna.ux de sortie r&9lJS 

qui SQnt tempori86s, et sortantles slgnaux de sor-
tie s6par6e raws a,pres une temporlsatlon de 
temps sufflsante pour que les moyens de d6teo-
tlon d'anomaJle de fonctlonne~nt d6tectent une 
anomalie de fonctlonnement etgenerent le signal 
d'anoma.lle «:le. fonctionnament: et des moyens de 
sortie (21.,23) connect6s aux moyens de tempo-
Flytlon de.elgnevx pour recevolrles slgnaux tem-
potl&6s et scirtlr un. signal de sortie. de systeme 
(24) corre8pondant 111 au m.olns l'un des signaux 
temporlf6s r&91JS, le moyen de sortie 6tant sen-
elble au. s\gnal d'anomalle de fonctlonnement 
pour $0rtlr un signal correspondent unlquement 111 

un signal temporise r891J qui n'est pas affect6 par 
l'anom11lle de fonctlonnement. 

2. Apparel! eelon la revendlcatlon 1, dans lequel le 
moyen de detection d'anomalle de fonctlonne-
ment eo.mprend un moyen (17,18) pour generer 
un premier et un second signal d'anomalle de 
fonotlonnement (SIGNAL D'ERREUR 1, SIGNAL 
D'ERREUR 2) pour lndlquer la d6tection d'une . . 

anomalle de fonctionnement au premier et au se-
cond QOIT:lposant, reapectlvement, et le moyen de 
sortie· comprend un moyen (21-23) sensible au 
premier et au •.oond slgnal d'anomalle de fonc-
tlonnement pour transmettre 111 sa sortie un signal 
co~pondant unlquement 111 la sortie du signal 
temporise r89U par, respectlvement, le second et 
le premier compos.ant 

3. Apparel! selon la revendlcatlon 1, dans lequel le 
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rn9~l'I ~' 9orti. QQJnprt.n~ un moyem de trans­
o:i.l~gn ·par PQ,rtfJ ~ tl9neux (21 ;ai) pour reoe­
v:oif: If• IJ~~ ttmPQrl• tl trantiritttre un •i­
~J.ri.1.1 \'IUI ~rto w·ms;tlo.t r.,n d11 t1Sf Plw.< tem­
~I.~$. ·If fTWy~ ~·.~•ltl!atiO!l p,ar p.or­
~~,:.ig..,;s;~ •t;nt •~n!lt.!b!t I\! 8lg1tfj.I ~·-.nomalle 
¢!1!::f~•~".\tm.tnt JXMU".tm'*'11d• ~ls.n•I tern­
·~~ gu1 . .-tffd.Plf:l'109m,11JS''4t fQnc­
tJ.«>.1vt.~ d.'ltril ··lng\~l ·~"' It '-'sn.el-transmis ='•• ~·~n w. U'tf de el-

'- ~•llmo.o.1!.rtYtodl9'~k>n 1, den• l•quel le 
rnQy .. M. d• tortl• @JTl.p~n(j un moyen (21-23) 
P.~Yr !P!J!r \Jo J!q~J ttmP9.tlf+ re9.U e.61ectlonn6 
~ !')'.Pt• ~·par l'IOQ!rl.fllt ~· fonctlqn­
f.t-J'.Ml'lt, 

G. APD.9r•ll · at!QT:l I' r-.v•11dloat1Pn 1, d'ns lequel le 
~~ ~·~ ._Rrtrid I.ID lllP.yen (28) pour 
~llf.·'-lSn~ :t$m~f:!f . ._ .._vµ_, fl!n un sl-
9r.i@l 11ri\,1vJ 1'-lf!JJ:tlrl,; 11!Qntl untgu•. •t yn mpyen 
<21~) ·~ 111. tlgMJ d'111.qm.tJJ! Q9 .fonc­
t12n:n~~ li'~i" •mpf..()Jl.tK ·It •!sri'1. ttmporls6 
~:~1,.1J •. !Jf( ... :~t r9119m@IJ~d.•:f.oi:'1At!Pnne­
~:9•:8f•·~~!\+ ·Ult~ 1.ftlgn@,I ynlquf. 

f. A\!?R.irt!l ftioo l@ rifV-@~n 1 .•. ~• lf.q1,1el le 
~~ ~~Qrf.Utig1:1 d§;'-~9n•w.i(19,20) fonc­
Ue..,nl:~Rl!'.tro~l'lt~.\f!iTl~Y,~·fl~ d•~QtJon d'ano­
... ~ f01'1Qtionnomtnt{1:7 ,tf). 

T. ~.!W•.U Ql..Q.rl lt r.-v~IJ4J.9.'-tJpn 1, dens lequel le 
P.f«rl!!l'@fl~.g@~n.~ ~-nt de tl'@Jt.tment de 
Eiljf!~Y)( (1i.1') M. 4ci~l!J!lj ~n~!pnn@Jl,fT\ont 
r1;m r~~tft tt qnt \f.1'1'- tl'l~!f.t <!t lllAl'!'-1 o.<>mm~me 
('t4l tt !int m.wi Y.n,~ esrt!f .(l• 1Jgn11 '-'P•'­
(t~ 1.6) .~yg:t.n6fw~ ai11ri.11 fJ~ ~l!u\ pertlr 
<'-'~l'.I· ~IQ,!'\!! ~1~~~ ,,. m.9pn ·d~~momalle de 
f9~t,LQ,f.\i'l~J\t ('17\1.'-;)-9.,t.toqo lq.f11~---dt 
fQOotkl!t"-'mt:vJ M OQmR*ntt't yn ·P,Qfni dli'itt 
l'fl.D~liiW.i'p~l~ ~f;l.tfM • SfQm~tJX·de 
mi.-:-·:-.p••-•~mtnl.Qt 9'9n11P< m• qrtffll~·~.~~·,~,."' g,,,; t!mpt!rl$a­
q,~ ~:t '~Ji\fQ'$: ttetritr..:1'1'1:Pitl'l'\W e_t·qn 1.•.oond 
$n•J . ("§.l~~>J. 12'.iRMIJl!t 1, §JGNAL 
JW-~R ~r.p2w· indf.q•r t~· cf-1tt.!on 'd'une 
ifi,Qm9JIO·~f.qn9llon.rJ!""i'IJ '~ artmb~r e_t au se­
~~d. ~~..ml?~~nt -R~•mtnt le mpyen de 
filiti,f 99!f.\Rlt-!'.'G! IJ.I'!. ~!llltr ttvn t!tq;>n(! rnpyen 
~::·r.l~'Jgn 9f.,f ~p Wt f.!~n~x (21,2:2) 
~l'lJ!l,Q!.V l!M ~Yl"'- aJ·®l•~Q.tl_Q.l'I d'-.noman.- de 
~iwUQn..,.t~ Qh~qn·.,rv.-ant 6 ~yglr le sl­
Qti,tl:Sf!t J~t Qt~.trf·:P!~1ttlpt9lJV;!.l'Jl•.ot; I• pre­
Jl'\t .. :(lti,,:~91\~·~8.'IP,9....-~1.eJ~Wtransmettre 
t$til~V~rltf$ ~!;."'II ~\l• t.i qtilSW'I 6Qint rt ... 
~v~m t.M:fl~J!!I·.@~ p.rf.mllr ,r~y ~@S;.ond el-

. W'., ft'~~·'' d• ·fonmlo.nnt11ntn1 Poilr 1mp .... 
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cher le si~rial de sortie re9u d'etre transmls; le 
moyen de temporlsatlon de slgnaux comprend un 
premier et ~llsecond moyen de temporlsatlon de 
stgneux (19-20) connect6s • la sortie, respectlve­
ment, du premier et du "®nd composant de tral­
tement de slgnaux pour recevolr le signal de sor­
. tie qui y est" g6n6r6, et connect6s, respectlve­
ment, au premier et au second moyen de trans­
mission par porte de elgnaux pour transmettre le 
signal de sortie re9u au moyen de transmission 
par porte de slgnaux, chaque moyen de temporl­
satlon servant 6 temporiser la transmission d'un 
signal r99u e'y propageant pendant une p6rlode 
de temps (T 202) sufflaante poLirque le moyen de 
transmission par porte connect6, afore sensible a 
uh signal d'anomalie de fonctlonnement, bloque 
lea slgnaux de .sortie dee composants qui sont af­
fectts par l'anomalle de fonctlonnement qui est 
reprtsentM par le slgnal d'anomalle de fonctlon­
nement auquel II est r6pondu; et le moyen de sor­
tie comprend en outre un moyen de signal de sor­
tie (23) connect6 au premier et au second moyen 
de transmission par porte de slgnaux pour rece­
voir des slgnaux transmls par le moyen de trans­
mission par porte de algnaux, pour g6n6rer un si­
gnal correspondent a au molns l'un des signaux 
reous. 

8. Apparell selon la revendicatlon 7, dans lequel le 
moyen de signal de sortie comprend un moyen 
(23) pour combiner des slgnaux re9ua du premier 
et du second moyen de transmission parporte de 
slgnaux dans le signal g6n6r6. 

9. Apparell selon la revendlcatlon 7, dans lequel le 
moyen de signal de iortle comprend un moyen 
(23) pour s61ectlonner run des slgnaux r99us ciu 
premier et du second moyen de transmlsalon par 
porte de slgnaux comme slgnal g6n6r6. 

10. Apparel! selon la revendlcatlon 7, dans lequel le 
moyen ·de d6tectlon d'anomalle de fonctlonne­
ment comprend un moyen de d6tectlon d'erreur 
(17;18) connect6 aux sorties des composants de 
traltemei1t de algnaux pour d6tecter des erreurs 
dans la sortie de l'un ou l'autre composant. 

11. Apparell selon la revendicatlon 7, dans lequel le 
moyen de d6tection d'anomalie de fonctlonne­
ment comprend un moyen de d6tectlon d'erreur 
(17,18) connect6 aux composants de traltement 
de slgnaux pour d6tecter des erreurs dans l'un ou 
l'autre composant. 

12. Apparell selon la revendlcatlon 7, dans lequel les 
moyens cie temporlsatlon de slgnaux sont des 
moyens de temporlsatlon de slgnaux optlques 
(19,20), les moyens de transmission par porte de 
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$'Q!lCW1' '°"t cAH moyem~ tie transmission par 
P..Qrtt9: .,~t!tY•t (Z1 .~). et le.a moyens de 00.mbl­
"'~f39n di ti.Qri"'~ iJg'1t ~!' lll9Y.•JW·d.-. <;Pmblnal-

'-/ ~!'14f. ~~ Qf2tJW. .(i.3~ . . 
. . . . 

5 

10 

1" ~~.~~~:r.!l')~.1~~~ 7, daosl~.qual les 
~~ ..•. t-m~r~~~l·!'i· f!.~ $l~n~~ Q~tlq\lf!IS 18 

(1.~~.l.t.t l"\~!!'!t~9:~!J!llO'llJ@I~ p'rpo1te d.e 
~~()Cg ·•r•~-mor• • ~.b.ln*>n 
•aJt~·~ ~6t·U84-!tlfl:Qualta. 

· 1§. Ai:>m!Ffrl §.tl9n !@ r•octJQttlo.n 7, <l~nt$ lequel 20 

V q.f'IJ~~·~~~rt~·t~Utmttnt~.-.11v_l1,.wc ,at 
u.n):1•~·-:Q.Cilm.m~ttr.iJWJM~Y1 <1z.1a). 

10. AP.:!ilr4"U ·3@1<ir.i ta r.~¥~11~l~lon 10~ dans le.qµel le 
~~n ~~ .4~~9'-' d~'-rr•'11r .00mprerid un pr:e.. 25 
mi~r·'~ll;i,ri §~~ri~r ~Jr~Lt <:!'- dete~lgn d'~meur 
(11:~1'-> -:~o-w. ._, .,, ... ,, 
=.:~~~;~;:(~:;;u:::.!:::: 
·lru.::• 'r~ .. ~'~ lfl ~~':t·• ·dµ c.ompf.>•.nt d• 30 
tmlfi.lm...nt·..rA;·;;,,1 . . AlllnA ..... At Ai6n.&1! •I 
.:!ifi\-t~·,,:·~~~.~~,..,~~;111ltfffl•lf' "" ... 
~ · {~ .. ,O.,.US . 1~ $1GNAL 
tif.~~~. a}. ·J>Qyr·JnfJJ,qy(l~ · !o ¢6te~tlor1 ·<1'u11• 
~~ 

17'. ~.·. ~· P"'l\@t!~. 5''~ri ~e cont~ la 
~i.nilit~:-~;i,:·p~l'.tf.·-·qn 1lgri111lde'JOrtle en ral-
ft" :o\•"!'· e.rtA!J,• ~'--toriQJ.lonnement, le •~te .. 
~~~~~~ri•'1f~~' ~1i:,:~•90"'~·•nts (12~13) 
iJY,""t 4M- W!"~f.lf .~J~itP"!l.A. .·cl• sign~ 
~~~::~~~ . .,~~~:re~ •J1n•r "'•n­
·~•~o.t ( 41 "JRt,,tm .. '.~~•~.11 •.partlrdµ 

1!kl:1.1•r. ~·•.iw.+. .. -~.ri · .,"'' · d• "-~· ••P•"" 
<·1~~:11)~ ~"'~"'~•~t (ij:,6'pits~e..: . . . 

.. · . ~.!'.~~9" 9Y. mb\ro.e ppyr ~•teQter 
•il~~~-;Q'~'--~~,ll,.~.Ql~IQ.Of.1.• 
~urw.i:9iJ.·t~tr4f£1uii~~e§8!'1~1 4..9.m>lt.•: 

.··. ·.· · . ~~.r,.~t,~~-~;~;~:·~"-)1i(~·•r19m~i1~.d,trtlnc-
~19.rm•.r.n.•!1~ _ (§!1iN,~k !;'.~~~IJ..R .1} • !• djtttc-

~;-~=~:-: • u•.\l·~ .. ~U!t!J~• ~~,,.., . -·•.. . al.If. 
f!iM1' :q~f4~!r ·y·111~-.-~@.n9fnallt de foncrtlon-

==~"~;:':''.1,l,\!~.~'.'~~~!I~ ~e fQqc-

. ·... ·.~-lo,m. O'IJ,ll')P.ft~:f.!e. lQrtl• (SIGNAL 
&l~ :~~ _: ~M·t~~l: QQ.rreepotid.•nt 6 au 

ffl.QJ,~ ''i6. :-~-~· -~~· ttrJlppr.fdt; e.t 

36 

40 

4.5 

10 

···------·· ---
18 I 1\\1\ll Ill\~ \\~I II\~ II 1\\1 

Interdiction de generer un signal de sortie 
du .systilme ce1rrespondant a un signal de sortie 
temporise af:fecte par une anomalle de fonctlon­
nttment (SIGNAL DE SORTIE 1), en reponse ii la 
g6n6ratlon du signal d'•nomalle de fonctlonne­
ment. 


