" DOUBLE- CURRENT DETECTOR' The present invention relates to a doubl e-
current detector, and nore particularly to a double 5 -current detector

for shaping a doubl e-current signal transmitted through a.line of
transm ssion system such as telex, for exanple. Sone conventlogékI Z¥/67
doubl e-current detectors for produ0|ng a rectapgular wave subst

10 synchronismw th a received doubl e-curren S|gnal froma. data
transm ssion systeminclude rheostats or variable resistors for adjusting

positive and negative slice |evel svpopgpyedyPyeRPNPETFLEPHR Wi ch conpare
out put 'si gnal s from phot ocoupl er sswrtt—stucir—stTce—t5—tevets: However,

t he use of such rheostats has.been-disadvantagéeous in that the cost of the
doubl e-current detectors |sTheghreaadtsintentEamlradaﬂetntota doeble-

necessary. FUFtheé@PF@htC@@ﬁgf{EF'S&h a@éPP?chEFT§0993508§H828-:,»~s

nmust be small bs n I on” See
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l evel s for. signal |€W@ﬁs@9@ﬂ@d'§@ﬁou@ﬂ'Ehliﬁe'@€X99@5t¥etfenﬁﬁp§§ﬁ§hure
and which is. subs- tations. caused by variations in

#Ia|| g
25 the character?%f c?hﬁs %f%§0u PEr&X4BRYE - According to the

present invention there is %m@eldemvenﬂnmmab doub ket cderestodetectors for

generating a rect angbdic VY oA OF &L 40831 o PURSHETLABLE YRt RaRDgSEN 1 LN @

recei ved double current sigha
full-wave rectVOf yi gy Beh el P relth ﬁaﬁ?ﬁ@lﬁﬁ%aﬂ?u%ieﬁEPféﬁﬁiné!gnﬁbrfrOm
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Perm nals. and a selohithfe tEOLSFaFE S0P &0 I Eind PRETE e EhAT Erageive
el ement ‘connect ed i-$l bere beve bs emalbyedgbyctwmmat¢t0rsswhnehneomeapen5|ve
to an output signals from photocouplers with such slice

15 levels. However, the use of such rheostats has been
disadvantageous in that the cost of the double-current
detectors is high,‘and slice level adjustments are
necessary. Furthermore, characteristic variations of
the photocouplers must be small.

- 20 ' The present invention seeks to prov1de a
double- current detector which requxres no rheostats for
adjusting sllce levels for signal level comparison,
which is'inexpensive to manufacture, and which is subs- ‘

— tantially free from limitations caused by variations in {
25  the characteristics of the photocouplers used.
According to the present invention there is

provided a double-current detector for generating a
'rectangular waveform signal substantially in phase with

. a received double¥cqrrent signal, said detector éomprp

30 ising a full-wave rectifying bridge circuit having a
pair of AC terminals for receiving the double-current
therebetween, a pair of DC terminals, a first photo-
coupler including a light-emitting element connected
between said DC terminals, and a second photocoupler

- 35 including a light-emitting element connected in one arm
of the bridge circuit; first means responsive to an




-2- output sighal -fromsaid first photocoupler for gener- ating a first
signal indicative of whether the absdlute value of said double_current

- gi gnal - exceeds a prescribed value or not; second nmeans responsive to an
out put 5- signal from said second photocoupler for generating a second
signal indicative -of whether the double curren? signal exceeéds a prescribed
val ue;* a flip-flop; and circuit neans responsive to said flrst and second

sig- nals for controllin sald flip-flop.to roduc an out I

in the formof said $EHR 1\/\5\3‘ : SRid dﬁz{ls‘" Phe t@GPFB V\%PEhg na
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.term nal s. | ncr eases 1 n&)% OSItIVG an negati ve CUI’I’GI’]%S ar e
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nmeans autonatlcally remal p the same w thaqu
ot herwi se be carri ed®$%PR °§y q;&t K T‘i’@q‘gﬁubltﬁh g??@ﬁ? GUFESDE,
is al so substantlalIyxdn&iaéxueed&ha eﬂﬂ&xnnab@m vhduact ar f$ipefvapiagandns of

the 1 st and second. o) (PG Sre OB AYLd X adls KR sEURRANLebondoLpELEL

by the second photoc% e ‘rectarngul ar waveform Si
generated substanti ana lﬁprswmtrrmlgrngmstandt ifd 1rDecfé|°Pe&°dBtiQ¢EC€uﬁFeﬁt‘tDUt

signal based ongthe ¢ I o tdﬁtGI’Cdﬁnprbefsat1hﬁ r@trtra%@hlhﬁcﬁeﬁéﬁoﬁﬁl aggﬁhe.
first photocoupler and the r sult of et or, ,of t&% curhe h p

usig the first. photocoupler 93 gurren cq &18W5e FRYEN ﬁ & ﬁ% #lon may
be better. understoodl1ght{ﬁﬂﬂthnngnehdmanﬂﬁgansIlnumnebdldestuobednby way- of-
exanpl e only and wi t{y. L&l gag%ug,qv@r Ry neaawvwﬁhrm

Fi gures 1A and 1B are:respec |veI CIrCUIt
doubl e- current detecfkﬂWSKQQﬁ%ﬁQﬁ;ﬁ he tAe terminals.. Increases in the

15 positive and negatlve currents are thus detected by the
| ~ same first photocoupler 1n combination with the first
means.j Therefore, p051t1ve and negatlve slice levels
. used by the first means automatlcally remain the same
: '_.thhout ‘adjustments which would otherwise be carried
20. - out by rhegstats. The double- current detector is also.
~ substantially free frqm the effects of characteristic
_yariations of the first'and second photccduplers.
o o | . The polarity of. the current is detected by the
U o second photocoupler. - The rectangular waveform signal
25  can be_generated_sqbstantially in synchronism with the
" received double-current signal .based on the result of
_fidetettion'of the current increase ‘using the first
- photocoupler and the result of . detectlon of the current
“fpolarxty using the f1rst photocoupler,-
30 . In order that the invention may be better
.understood, an embodlment thereof w1ll now be described
.by way of example only and w1th reference to the
tdaccompanylng drawxngs in which:- o
. : F1gures 1A and 18 are respectlvely circuit
35' | dlagrams of a double current detector accordlng to the
- 'apresent 1nvent10n, ' '
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present invention;,  -3- Figure 2 is a timng chart show ng the operation
of the doubl e-current detector shown in Figures 1A and 1B. As shown in
Figures 1A and 1B, a double-current 5 detector according to an enbodi nent
of the present invention has a full-wave rectifying bridge circuit BR

having an AC term:nal - U coupl ed through & yatiable resistor-or rheostat VR

to.a line of a data trans- m ssion systemsuch as telex, and an AC terninal
V10 connected to ground. The rectifying bridge circuit BR also has a-
pair of diagonal DC terfigure @ isi dectimbng vehatt ashowing eifie ting el enent
such as a |ight ogmgiwe gfoe'ﬁetmﬂieicw@ﬁ%%ewﬁr Rhdwi Sifonnect ed,

| ode elng shunted by a resistor The .
rectifying brldﬁégﬁrﬁﬁuiﬂ prdhkB-three arms or branches havi ng. respectfve

di odes DI D2 D3 and aA§oghéwnaim Epgwréesi Ny &nd i DB} -£rddub re-clre such

IS 2t Rt R R fof o5 SRORRBROTREFL ST BIE windy TR

connect ed bet Weenvehéioarhasaasfwlqulanadremeiijbn@ ividge wiracieBbet ween

"the term.nals P C t nals V. N,
and the Ilghf eﬁ???nﬂg Q g Qgﬁmﬁﬁagsu eaﬂﬁgéﬁgggf% Eh ¢§?f{§£§terﬁ1nals
N, U. The di odetepistop, opsrhaastat VRghe-and inemef ;i diate lBrensare

oriented such th@%s@@hhsﬁsﬂéﬁ'sudﬁ §rt6Péxf|8NdnﬂhbﬁGV€i¥m €l AL terminals

Flow throdth CHEOMNEREER ED IRGUMIode TES ieiﬁfiﬁgnsoﬁ@a@i@iq+r‘ee{vi€ﬁﬂk i
t hereof, and onhysa hagaalpaicuofediagboaingtbbemnbmaierwnrﬂﬂbetweeh\m II\‘/
f1'ow through thEnich a 1ight-emitting . element such as a light-emitting -
' L -'diode LED I of a photocoupler PC 1 is connected, the
light emitting diode LED 1. being shunted by a resistor
15 rl.
" The rectifying bridge‘tircuit BR has three arms
or branches having respective diodes D1, D2, D3 and a
fourth arm comprising a light-emitting element such as
_ a light-emitting diode LED 2 of a'photocOUpler PC2 and
.20 a resistor r2 connected across the light emitting diode
~ LED 2. The diode DI is connected between the
terminals U, P, and the diode D2 is connected between
'the terminals P, V. The diode D3 is connected between
" the terminals vV, N, and the light- emitting diode LED 2 -/
25 lS connected between the terminals N, U. ' _
o The diodes D1, D2, D3 and the light-emitting
diodes LED 1 are oriented such that both a positive
. current flowing between the AC terminals U, V and a
_negative current flowing between the AC ‘terminals U, V
30 - 'will flow through the light emitting diode LED 1 in the
forward direction thereof, and only a negative current
flowing between terminals U v will flow through the -
light- emitting diode LED 2 1n its forward direction.-
. _ The resistors rl, r2 connected across the
35 respective light-emitting. diodes LED 1, LED 2 have
"~ resistances selected to meet the. followinge



Ilght em tting, diede LED 2 in Its forward dlrectlon The resistors rl, r2
connected across the 35 respective. light-emtting diodes LED 1, LED 2
have resistances selected to meet the following = -4- relationship:- [err]
rhe .phot ocoupl ers PC1, PC2 have respective |ight detectors such. as
phototransistors PT1, -PT2. 5  The phototransidstsors PT1,"” PT2 have

coll ectors connected to a power supply VvCC (=5V), and emtters connected to
ground through resistors r3,.r4 respectively the enitters being also .
~coupled to the p03|neLa$ionﬁhin%nn1nals respectively, of conparators COM,
cowe. 10 The conparat or.s GO, p £0M2 have negative. input . termnals

supplied with- output referepce signals fromrespe v volta e divi ders
that conprise series- conneth®PhEQcquplen rs\SPS1 j’r#(? g(?r?r‘fé‘ét VE&d

nglrSt%;:S; r.6 rs, trleisgiet:tdwéc/tomls:lcmra JMMnusmm PTlow®T2suppl v
co ra I

their respec'[?@e o%%ﬁ%ng{fﬁ?e%ﬂélwhﬂielccbqllceqt%\f%l coimg.%tted
their positive:.i npmotmrmm ssuppl Yyreth ef=5hhn ank Qﬂbiffetr@licéioéilngﬁéleﬂ 20

applied to their- b The rasi fy/ of
suc. h resi stances tﬁﬁé ﬁ r%ﬁ@q&?&ézoﬁ rsé%e:cgﬁtehlgn %rh% roWs

through the.light- eﬁi‘lﬂﬁ@s le%Hég Lo RO &iy e HOPYSsi ¢ | ve
i'nput terminal of tbermbnal 9MPEspeOL i vENYL, iof d@ipardters tdmus,u g:rmnz

oFPsuch resi oihooaTbecsoRRaRetErE oy NEORE nqve HERdENG HAuE O 11 20
f1ows, through the |teminahstsuppl iied)d:eitJEDmtnufe rsefgefeﬂn%mpﬂiqgétﬁltso fmm
positive . _ respective voltage dividers that comprise series-
| .. connected resistors r5, r7 and series-connected
) .res1stors ré, rs, respectively, which are jolned to tne
15_,-power supply vee. ' S :
_ The comparators COMl. 0M2 produce a signal of
. logic.level 1" at their respective output terminals
C0UTl, OUTZ.whenathe-Signals'applied to their positive
- input terminals are greater*than-the-reference.Signals
20 applied to their negative input terminals. '
' _ _ The resistors r5, r7 are of such resistances
. .that when a current equal to or greater than 3 mA flows
- -~ .. through the light emitting diode LED1, the signal
o : - . applied to the positive input terminal of. the .
o 25 comparator COM1 is higher . than the’ signal applied to
) - the negative 1nput terminal thereof. - The resistors
}nijrﬁ, r8 are of such res:stances -that when a current
_ifequal to or greater than 2 mA flows through the light-
. iemitting diode LED2 the signal applied to the p051t1ve
.30 input terminal of the comparator LOMZ is higher than
' 'the sxgnal applied to the negative input terminal
..thereof.. B AR
e The output signals from the comparators COM1,
. .COMZ are applied. to an AND gate AND2. The output
35 signal from- the AND gate AND2 is applied to the K input
terminal of a JK flip- flop F/F. The output signal



30. input. termnal of the conparator COWMR is higher than ‘the.signal
~applied to the negative input termnal thereof. The output signals fromthe
conparators COM, COWM2 are applied to an AND gate ANDZ.- " The output 35 ¥
signal fromthe AND gate AND2 is.applied to the Kinput termnal of a JK
flip-flop F/F. The -output signal.  _-§-_fromthe conparator COMR is
aRpIied via aninverter NOT to an AND gate ANDI, to which the output signal
fromthe-conmparator COML is also supplied. The output termnal of the AND -
Isgate ANg)l ihs .Wmeftth@dc]pmphliratbrSCio_muast apnﬂ:ﬁeu. oiatbe dxvéertarfNOp F/F.
igure 2 showg t e vani o Sh0 S o t
double-curreﬁ?od e ?rg%&gﬁéﬂbéﬁegoiﬁiéﬁguggg'Pﬁigﬂg ?ggthTEEom
doubl e- cur r enttheccomparagor: GOMlnisnailse suppddedo shheeoubputonvert' a;
doubl e- curr enty o} 1 n 231 G2l nePANDC g e ANDITY 'k oHRUEEBE ML oSEABAD (Duid
Figure 2. A dauble-current signal “transm tted through a [iTne froman:
exchange i% ndneat Fegmiagduot28henJKDEdilRgTAopeFi’bd in which a positive

“current-(indicated 15Fjghire 126 shoisd thienwaivefoirgiar 6f Aariboys shgheeen the
AC terminals U_ V.

ant - em tti n@radysed 48 Ehg, doud &FE\'W?PE%S%%?’&? i1 1058FgRep "5, the
- dirode 03.°  Wrilgaresnddatainde 18ur r erfthe( idodibd @-ed riventhdebecken bf nthen 20 N
U ) ob” VARG Sl o a8t vEes a BBEpINCERRhehboue from
par al | el -tdnn&d@ddlr ddi)stdr ar recd amga largwavetorm §d98RddddDEDD or its -
paral | el - conpgglee resistor r2.”  Therefore, current flows 25 throughl/
the |ight.emitting digde LERL I iy iRad ¢raReh'i Qe LRRBEH ¥° O
' line from an exchange is normally of about 20 mA. )
During a period in which a positive cUrrent;(indicated'”'
15 by ‘the solid line in Figure 1A) flows between the AC
* terminals U, V, the current flows from the diode DI |
through the light-emitting diode LED 1 ‘or its parallel-
connected-resist@r'rl'to the didde D3. NWhile a
hegative current (indicated by the broken line in
20 'Figure'lA) is flowing between the AC terminals U, V,
the current flows from'the'diOde'DZ through the light-
emitting diode LED] or its parallel-connected resistor
rl to the light-emitting diode LED2 or its parallel-
connected resistor r2. Therefore, current flows
25 through the light-emitting diode LEDlVin'its forward
o directiohiirrespective of whether the current is
positive or negative. Thus, whenever the magnitude of
the received current exceeds a-first prescribed slice -
level SL1 irrespective of whether the received current
30 is positive or negative, thg comparator COMI prodUces'
" _an output signal of "1" (as shown at (b) in Figure 2).
Current flows through the light-emitting o
"diode LED2 only when the current flowing between the AC
" terminals U, V is'negative.' Accbrdingly,'whenever.the.
35 received current is negatiVe:and its magnitude exceeds
a second prescribed slice level SL2, the COMparator o



positive ar negative. Thus, whenever the nmagnitude of the received
cyrrent exceeds a first prescrlbed slice level SLI irrespective of whether
t ke received curréent 30 is p05|t|ve or negative, the conparator CoM -
produces an output. signal of "I" (a's shown at (b) in Figure 2)'. Current
flows through the tight- entttlng di ode LED2 ongy.when the current fl ow ng
between the AC terminals U, V is negative. Accordi ngly, whenever the 35
recei ved current is negative.and its nagnltude exceeds a second prescribed
sllce | evel SL2, théOMﬁnpnodhoes an - 6ut pIbLs pymallices 'th oldpuheimgnal (@)
(as shown at. (c}nlpingg g) The :second slice. level SL2 is snaller
than the first slice-lev L7’ %0 that ‘the output: signal from5 t he
conpar at or COMR. becones " 'TBQrSGQ@ndh&hitheIQwebusL%ltﬁmﬂm&kkﬁntﬂﬂan the
comparat of mCGVﬂer - firsbeslites) enb Pdserbedi eRat tﬁéteodwtﬁéThsztgrrga; Sﬂtﬁdt i
the resistor r tFQaFQPpPﬁﬁﬁofh&o*zskgﬁﬁﬂ%ﬁ of" Qggii?ﬁa?néﬂsinﬁ Qutpy

eﬂsurehth?t Lhe Ilgbtgnaitfrou ﬁhe?eomﬁiﬁatorrEGMEred nonnustnprustrdﬁéu -
than the light- em rrent reases to a
| evel such that it é’&égg&@éﬁﬂé H?Esfiwc%? ‘g€ é %@‘ 3.L nA: eif?ef%ﬂﬁ put
QUTI from the conpatheosecand gbéeehlenel"3L2 is %“ZNAHS tThﬁar&Ststnnqﬁn _
QUT2 of the conparapgr ¢ ﬁgn? SpdO égyﬁ V§¥ t ed
signal of the" tpu?PCUT $gg§egp r%vg$te$gfsﬁpufﬂﬁ%dggg e Aﬁ% ate '
ANDI whi ch protficestBf BSiSBBFpﬁf Lo ensupe that thQTkﬁQﬂﬁtﬁﬂ

ar e\ANDed by the ANDED2t ¢sANDRd@Ned he onduleie PBe a@a L rttisarg e OIfiglﬂ-

Ther ef or e, the'outpghig¥QB£ 8Qb&QeLEbip rop FI E becones fl" in synchronysnt_.

wi th the next
. .When a’ positive current increases to a level

o such that it exceeds the first slice level SLI (3mA),
15  the output OUTI from the comparator COM1 goes htgh
' ("1"). At this time, the output O0UT2 of the
comparator COM2 remains low. The output OUT1 and an
'inverted signal of the output 0UT2 from'the inverter
NOT are ANDed by the AND gate ANDI which produces an
20  output signal of "1". ' The outputs OUTl, OUT2 are
- ANDed_by'the AND gate AND2 which produces an output
signal of “0". Therefore, the output OUT from the .
flip- flop F/F becomes "1" in synchronlsm wlth the next
_ clock. pulse. .
25 . When a negatlve current increases, the output
o OUTZ becomes "1" and then the output OUT1 becomes “1".
The_AND_gate AND2 by which the outputs 0UT2, OUTI are
' ANDed produces an output signal of 1", and the AND
gate ANDl by which the output OUTI and an inverted
- 30 signal of the output OUT2 are ANDed produces an output
o signai of "0". Consequently,'the output OUT from the
~flip- flop F/F becomes "0" in synchronxsm with the next
clock pulse. : -
S The aforesaid cycle of operatlon is repeated to
35 enable the flip-flop F/F to generate a rectangular .
' waveform stgnal which is substantially synchronous or



| ]
clock pul se. 25 When a negative current increases, the output
QUT2 beconmes "1" and then the output OUT1 becones "1". The AND gat e AND2 by
whi ch the outputs OUT2, OUT1 are ANDed produces an out'put signal of "1",
and the AND gate AND1 by whi ch the output QUTI and an inverted 30 signal
of the output OUT2 are ANDed produces ap 9uLput ‘signal of "0". :
Cansequent |y, the output OUT fromthe flip-flop F/F becones "0" in
synchronlsn1mnth ‘the next clock pulse. The aforesaid cycle of operation Is

repeated to BSinWEnabbewhha thieprecepvedFcuorgntesdgrah. r ect angul ar
wavef orm si gna

the received curreths §ﬁaﬁg§¥%gEI9bP§Hf¥$ﬁpé eﬁwgﬂgﬁtBPSUgHQbﬂepP?;ﬁt?ﬁth |

em tting di odeemibrt iggediodeoh&Ddi goesi 4n oneydirectpestonbyof whether a
positive or ”eQ?%b§§e%%ﬁW%”5f5whe&h%?ﬁab B@@?@vﬁhﬁrpﬁ%ggfFVEaé§r+£néLT%

I ncreases i_n th i ti 3ﬁ rren det ected
same photoéoupféﬁWﬁCPEtHe@Bnﬁﬂﬁa ofteFmiRadfeUaoNpar alBereanes imnbhef ore,

the positive a%@sﬁ%ﬁ%@'%%dsh@@%th@%eh%r&éh@ﬁahréathvsrG&ﬁéatébebﬁaﬂﬁe |

wi thout 10 ad ustngp& i mg@ E éh E out by rheostats.

The doubl e- cur aboLocupleryPLd §ﬂb§ F 9“fVé B 1imtations

ari sing fron1ch@mmGWQMGﬂn&DMdar|aﬂhemsforenhthphpbscbmpéeaadPﬁbga?ﬁﬁe 15 20

2530 35 . glice levels automatically remain the same without '

10 - adjustments which would otherwise be carried out by |

rheostats. The double- -current detector is also ¥—%
substantially free from limitations arising from S
characteristic variations of the photocouplers PCl,

15

20
25
30

35



s8 CLAIMS 1. , A-double-current detector for generating a rectangul ar

mavefornlslgnal (d) substantially in phase with amésggLygg_QQubLe—eufre
signal (a), said 5 ° detector conprising: a full-

_ rectlfy|n bridge
circuit (BR) having a pair of ACtermnals (U V) f ﬁ“e‘mj
doubl e-current signal* (a) therebetween, a pahrao#
first -photocoupl er (PCl) i ncluding 10 a thRgM hngcelbnﬁht (LED1)
connect ed between sai d DC termnals (P, N second phot ocoupl er (PC2)

including a light-enitting elenent (LED2) connected in one.arm of. the -

bridge circuit (BR);1first meammeaWWem Heteatevt POk §éﬁéﬁhtiﬁ m15
said first photocoupl h
aP"e§

i ndi cati veof whet her" %Qﬁgﬂgc v%&nﬁbﬁgh%ggﬁ (83uﬁF§ gﬁP*éag}”-b

exceediga prescr|bednﬂﬂiuer@S&IWedrdmmmlesemmménmeamgnaespamslsexdo an
out put “si gnal 2 ot ocoupl er (PC2) for generatlng a
(Gur AR eI

second si gnal €t her 't he doubl e current si (a)
exceeds a prescrlbed val ue @EsIfall-wave pectdfydpgrbridae eireuit

][Ie_sgolpls:)\ée(tF?F)saltg fnmtnceragr?%grt o$temmie$:mgha|1§ f(ur wnfapl +wg1$m§i the

i ut. put, si rmo

ul ar wavef or m si gnal‘{‘i""g’)Li e-sgurrent /-‘\1(9(5'3 Izaéuftpgﬁtebag’f‘ﬁﬂm aB%b?d?ﬁg:ﬂ?
claim1, wherein saiterminatl sad®,sdidand rfdanss pboppcouplers{P@h} incBding
second conpar atgr s (acq\%, th}@)tvtlrn"gSQQ%He\‘ﬁ'XLEﬁfl‘g 88hﬁ€t‘téd”§é€‘§eéﬁm§&'9d ng

an inverter (NOT) having an 1 nput T E r m nal
of \g3i d second compdGatt&rmiaas) (Py Mips@ndng 5§@enEA@m&}°ﬁavp gr :
i nput t er mi nal Conneqtrﬂ.dddfin@n aoUtighit-emitting element (LED2) connected in

_one arm of- the brzdge c1rcu1t (BR),.
T flrst means responsive to an output 51gnal from
15 'sa1d flrst photocoupler (PC1) for generating a first
o ?s1gna1s(0UT 1) indicative of whether the absolute
-uvalue of said double current signal (a) exceeds a.
prescrxbed value (SL1) or not; . : .
second means responsive to an output 51gna1
20 from said second photocoupler (PC2) for generating a
. second signal (OUT 2) indicative of whether the double
" current signal (a) exceeds a prescribed value (SL2);
- - a flip-flop (F/F); and
. -~ circuit means responsive to said first and '
25 __second signals for controlling said f11p flop (F/F) to
' 'W'produce an output signal in the form of said rectang-
u;ular waveform signal (d). '
. 2. . ‘A double-current ‘detector according to claim 1,
. - wherein said first and second means comprise first and
30 Secondfcomparators'(COMI, COM2), respectively, said
circuit means including an inverter (NOT) having an
'1nput terminal connected to an output terminal of said
second comparator (COMZ), a first AND gate (ANDI1)
. 'hav1ng an input terminal connected to an output
35 terminal of said first comparator (COM1) and another
input terminal connected to an output terminal of said o



35 terninaL_gL~§ng_LLLs%—eﬁﬂparator (COML) and anot her iﬂput-terninal {”
connected to an out put tern“ﬁﬁ of said i.nverter (NOT), and a second ANDl

gate (AND2) h m““n rmnal connected to the output termn nal
(QUT1). of saﬁm\m or  (COML) and anot her i nput term nal

~connected to the éutput tern1na| (QUT2) ofg & said second conpar at or
(C{O\/IZ), said first and second AND gat es having respective output term nal s,
coupl ed to 'said flip-flop (F/F). A doubl e-current detector

accordi ng tOJeletrﬁerrwre (O T ,alal'ﬂ! B ecdndhAND gyatal | AND2)- hlavingFiah) 1? .t
Corm nal of sai dAYE Se il Phibebed B, 11¥ BlBue” RaMNEL (BMTdd a T
the output termfhaiaist finst womparatioy J£04M10Anpd) another input

doubl e-current =T AN Te harUWQQ f @fm s naI
substantially |t;§l"ﬁ§se W&L recel vg; ut B2 9 o)

I"e-current signal substantlally '
as her ei nbef oréﬂé’scﬁrﬁm \MQ“}Parré"@rr &@?2% it ﬁ@ié’ccférfﬁé'—n%"ﬁl $§CAN&i ngs. 20

.25 30 35 AND gates having respective output terminals coupled to
-~ said flip- flop (F/F). ' B
3. A double-current detector accbrding'to either

one of claims 1 or 2 wherein said flip-flop (F/F)

10 comprises-a J-K flip-flop having a J input terminal _
connected to the output terminal of said first AND gate \—J
(AND1) and a K input terminal connected to the output '

terminal of said second AND gate (AND2). |
4. A double-current detector for generating a

15 - recténgular waveform.Signal'substantially in phase with
a received double-current sighal-substantially as
hereinbefore described with reference to the accompan-
ying drawings. ' ' '
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