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= -1.55017: B2(4) T 6. po0am \Waa225 i f|i Add b-? b @datf i28n | 71.006hd opt i mum
value of [err] was found to be 4.8 (r.e. rKk = Z. 8 [err]) wth a distortion
of 6. 9% . 1ddiEafe bi& dohaubRl Sith B BEs-HSIEH fildP 6,5Hnith Wal'8 M Brbie F'lmﬂiehi%r fRfREdngtoned | ON

process agt 2aFi dnBagi0d T GRAUR ddndiiglireddbissanges only), which gave an
| Mpr ovenemfe fiitér tansfefdMeibna®r t i on. The correspondi ng val ues for rk were: k 1

2 s 3 4 5 7 8 [err] 1. 0059 2.6225 3.3

4.3 4. 3(2 +0.B105z2 B (22 418456 ¥ayts were al so conducted with a post-detect
filter 6, which was a fourth order FIRfilter for rejecting tones at 2600
Hz and 420@tinigati¢n withde filtbrdn glacgigavel a fingl distosiquiefifd38%) . The filter transfer
fungki on waWVeB f diseiminatd i @106 psed 101 a [lawer jas well a8 4 7Hidzbaud Fate,Gyithi lawes keyingn

wi th the freduensies fag for| akackwaessignallingj cherinel i it A5} i isreoryBnignt B3Bwjoy \lifecsame sampling

di scri mi nie Howayer; asspyaing, $1epame, filtes ordgydis ¢eg regul in ancundesiiakiynshed figpr relative tothe h

| ower key gl glreqwqa,« & fherefors '*6?’”%1”155312\}3&13'6“'@‘6 H’&Y'ﬁqs smmg thecsignd.
Vv23) it i &0y er, _assumn

the sarg (i) f?gggﬁg@ HE3 o g e r;fgf‘g;g]% f{re RR e PBYE N e o

rel ative ST ;nef e sxn bt BimBlo IR ke 37 K GHrit 63, 0

di scrim n%ﬂp rotid3\the fstodst % Eﬁgdééf i ‘{'ﬁé JNE F’(‘ Ei 8 Z' WE
filter | eBglintisnd MkoES s @éf&m on RN 188 ol 6nearn iy

I nvent i ong,kBRBEmERITRP MG c%e nfshth@fu@t thﬁs erﬁeﬁmtﬁ mstt ir of‘m itk So, ar €

gi ven tsheinSalR te8ipal $4neiSs HH(@B yrespective phase quadrature reference signals at frequency f from
suitable source (not shown), viz.

sin (2»fyt+0y) (8)
cos (2nfut+6y)  (9)
55
where By is an arbitrary constant
The second requirement is met by FIR filters 32,33 Wthh follow the multipliers 30,31 and differ from
the filters 12,13 of figure 2 only In that their coefficients now are determined only by the modification
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The difference between fi‘gures 2 and 7 is that instead of enploying a pair
of FIRfilters (12, 13) which bogp gpjp8bsigs t he necessary phase quadrature
frequency discrimnation by nultiplying the signal sanples by coefficients
whi ch are sine or cosine functions of filter tap position and inposes the
desi r ed fomptionfdecat i on function by nodifying those coefficients, the first of
these requirenents is nmet by a pair of multipliers 30,31 50 in which the

i nput siageAkFrac MUMDi plied by respective phase quadrature reference signals
at frequency fH fromsuitable source &got shown), viz. sin [err (8) cos
[erU, 5(9) Kwil\haaprargnbefcpurpesthal if thergmptitudes ¢f %wg'tlpéwng S'QFH%W%'QE'H?TEI“ iy eAviddiae nt

i s net "ﬁtﬂbﬂfl"?’t"é‘ig‘e@°8f§"v\ﬁlbwh fol |l ow t he mul rs and diffe
from t he® 'I'ktbé'P%thiEa"l%f%?" kf) é’eﬁa' "S‘?e Eﬁ e&"e"?' " pin @SE"Pf a@? 5 ';;s:gn’g}év ar e

determq “s nfgu F\‘Tg}: .
in’ fi Wﬁ 8 ut L} gd ﬂ% et £
[ err ] nts are ma : a |C31 E é Slce lns Ieme \il e% m es o
od%

the mih tgné |h gﬂ L&\ ith o Pec y vary| ng
the rati oo s e% am. : eLs éask nfgﬁmmg;&ﬁg YPa By RegVi ded
that the,gy&r th+9")‘%ﬁbfllt 187 [P er outputs are
squared an Wﬂveﬂ%n Bef de s'{oh§2fE|t §cﬁﬁun£ll*t P e ol BGEPEY ApBiRegar €

not the tﬁ%ﬂf?(&ﬁlghéﬂ ofded) Yfsfomé by cSaTora aSEASIke hiler b terQbritidiner®d ardhitBRdET
16 i s t henafoAtyRecisidn” Gircutrpe two 10 arrangenents are mathenmatically identical

( although in practice in a digital inplenentation there may be snmall
di fferentieimsdue to the use of finite precision arithnetic). The | ower
channel is nodified in simlar manner, with nultipliers 34,35 for
muly_j;pd yl. n@ disgrirsinator| ferr freueminyd shifb keype sigrialssnaudprising tfiest flteB Biear@ {12013, H4c el it@i ent s
[err]. Alt lacnapfing tahfissti kavieg fréquencizescdnd dilter desgiey (1Bet®: 1% 20.e21irfor @fcepting fassecond
di scri m nakeying frepuaney; aed a ewhitrraies (Hcforageperating thpIylifferpnat between therutpyisiof e dider)
systens by mepe| epsh diter gneapt cerprsieing @i Retr 1% o th 18X off fnjte dmpulgp r’&ﬁﬁ?@ﬂéﬁ?’g f¥nd
sui tabl e ﬁﬁﬁeetmts?"‘ﬂé?ﬂ'%"i”w whighy3sq, mprtugly '@'&F?’rﬂ”aéret"mla"d Regssd4 i1 WalBr0f or
frequéncy <His f%@?%él‘esﬁu o B ’Pr?‘l" r?g“ﬁ 93 of RN f'$9132°”f Q Paif/
15, 16) foPhaé%fé?F h ’a° fiter regRADTLIg Pt ‘éla\éﬁé?‘ °f§%e€8ﬁEst?‘1 e fitgrpof fhe frst7
18, 19, 20P¥% °8b tepting a second keying frequency, and a subtractor
(5) for gegHera;l Q 2"fh%fqu&ference bet ween the outputs of the filter neans
each {jltey “re sﬁ ?apalr(lz 13; 17, 18) of finite inpulse
response F % et ? r"accept ng signal components which are mutually in
phase quadr, TR . (14, 15, 16; 19, 20, 25 21) for formng the
sum of an e@%ﬂnésggﬁtg?l on of the output of each of the two filters of the
pai r, char ggt-Lki, Sfibst kit haf) each filter response is defined by a set of
coeffigg:i enbg ARk dob@nf kktepy of the first pair have coefficients [err] 30
[err] and those of the second pair. [err] where k is the coefficient
nunber, f Hwaerel k islthencoefficiarib sinsbat, ficand §. aesCulbstantially bduel & gig ikeyingffioqupadesc@eand duer r |
and [er r] amecongagd dnissg nétmilising faotar rendl ingd rg alasetsoof valoek, firahe tespactivesglrs of
val\yes, f oreptementingsz pedifictice fiypetion.s, representing a nodification function. 40
2. A éiscrimnator according to claim1 characterised in that the first set
of val uek Apiscripipaterpgcordinggte clgigy 1 chatacterifad tha thedfirgt ﬁ§t°f paluep T ff5 thet fifg Paieisond
pair. 3. At8{same asais: F thageeddndfiy to claim 1 or 2, in which the constants
[err] are such that the ar unent s of 45 I ne and cosine functions
are zer o™ af® YHEMRAIY- aE??{:%F 'F'a"f‘Hem']e [rh thg con @:{ﬂ? é’t‘:rqe L AeFuEnghat frg Aot iney
shi ft‘?eyea’eﬂnﬁﬁ @Y ?'leaF?gzePl IRnL P BRSNS £ or accepting a first
Lok S a0 el o 17 b coR G e RUAORY oSG % e
frequency, kéW\ fl%ql?éﬂw &G ooﬁlte ans for accepting a second keying frequency, and a subtractor (5)
for generating the difference between the outputs of the filter means, each filler means including: a pair
50 of multipliers (30, 31; 34, 35) and means for supplying to the muitipliers of the pair reference signals,
mutually in phase quadrature, at the keying frequency which that filter means is to accept, charac-
terised in that each filier means includes a pair (32, 33; 36, 37) of finite impulse response filters each
connected to reserve the output of a respective multiplier, the two filters having the same response,

representing a modification function, and means (16; 21) for forming the sum of an even function of the
55 output of each of the two filters of the pair.

5. A discriminator according to claim 1, 2, 3 or 4, characterised in that the or sach modification function is
substantially symmetrical about the mid-point of the relevant filter.
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for generating the difference between the outputs of the fil

filter nmeans including: a pair g®wga3os 188 iul tipliers (30, 31“mwrmnmlmn“|
means for supplying to the multipliers of the pair reference 8&ighal's, "
mutual ly in phase quadrature, at the keying frequency which that filter

nmeans fugctobo-iaccept, charac- terised in that each filter means includes a

pair (32, 33; 36, 37) of finite inpulse response filters each connected to
reser vaxFhe=6ut pdt® of a respective nmultiplier, the two filters having the
sanme response, representing a nodification function, and neans (16; 21) for

formn 'H’é“ E?J?HPB'P'“&PH CUEEE ﬁhaf 'EIWE Eefudse °ft"PFe'“!§‘3"V‘"9 s'gb‘ﬂ’i ‘ﬁ?j? d'ﬁ?"’@a‘&'ﬁ °‘?.5’?d '?ene t wo

f||ter 9th°”'° mnat or di

char ac eg St rf°'tah ;ggsagﬁa i ﬁ‘@ eﬁeﬁr ujg el é?

SB)]/-n}TEt [ C%rrn 8# re%‘ sﬂ v¥ out§ut dér9 ?s the gg%mi?;’ 3‘6’ %125
gl bty el ol Wt gl Bl

cor r ect €Crh )bw&aéh)a’ﬁn@lgs o&iidaah éuﬂula‘? ,%;r th thﬂerst%‘ib@ﬂ:r Eﬂﬂpl?iﬁd’rﬁy &P(zwf?tue._)k ) or
Vi Ce VEeldfiRs (Rt 06 (AR fikdiede, 5N @tnQe8HicRnts Ll Jid,.L he two paths is the sane.
The filt lithdagh e rfvertio hasbea @RcrdadlineHEECh 2AEARAFAKEY, it Mbf Brid@Be bgbplidd t er
out piit ® JEkABBAINCGIRY §stodé b iElusTGATBE af Sppropridte BuMbEr &t filtbriarGrBmBRs Sritisftablehat
t he outmapritodecksibe” avoiter. 16 is the sane - i.e. the two 10 arrangenents are
mat hematically identical ( although in practice in a digital inplenentation
t here @m$e snmall| differences due to the use of finite precision
arithmetic). The lower channel is nodified in simlar manner, with
mul 12p pli ek gisqimingBr fas frequanayi shiffyHeyrg signals icomiprising Jirshifiter @9@5;%1 13 14nth. 1B ferer s
36, 37 wiacPerinst first keyinadrepesney. secand Aty aftSh@" 8y 80 20.0H) fongcqeping ajeesend bed
in terns 'evmeff%qugwe\'d?re@r 4 '4?5’[ & forjgen gﬂ F%eebeﬁ'@e%l I‘?‘-‘EPHtsPS“Ied'“S’f sk
(or hi ghe’PeaB?G 519%’}?5" risingc ?lﬁ’g'f' # Yn 15? i%“P’sff?'l ter
arrange (Amepted ‘s ol ’f'gl q”a a"s 29 A
Ay LS Was hg ? W

ers f res ons ls efficH nts n eflte irst
means (1 alr? z]mc SFORece ng ) rsfo 6 ency, Seco
filter ans i 19 20, 21) for acceptlng a second keylng frequency,
and a subtr q&k%gn(z(w}su) Qiggenerating the difference between the outputs of
t he 3{,|Itq;Hk qe@krbgs@,gg bf) means conprising a pair (12, 13; 17, 18) of
finite inpul se response filters for accepting signal conponents mhich are
mut ual |y dn8 tHeb& tetbdena ghiir € and neans (14, 15, 16; 19, 20, 25 21) for
form ng the sumof an even function of the output of each of the two
filters ady &M, paes, kigRagacterised in that each filter response is defined
by asset af=daetds Rifekit + &hd the filters of the first pair have
coefficients [err] 30 [err] and those of the second pair. [err] 35
[err] wherherekk it thetcpaficisplariufmberi feand fn aneisustantally equaliaithp keving fraquenciesn@e antPal | y
equal to aheongsyEnl it merprraaleing factol @nd Tuualindarp eseis | of ypluese dar Jhen rASBSCR Pairs
nor mal i si'ARJePREE Grmagifigptio] kRqtign- ar e set s of vaI ues, for the respective pairs,
repr"ésentl ng a. nodification function, . A discrimnator according to
claim?¥ g‘ﬁﬁf’@?f §°é:qd1" 19 ¢aip 1t‘11|'é'a'ft?'fs§‘f '"sf@ “‘Bfﬁ’s\t/é?t Gh¥elYPR e 35 the TR PR St
pair is t °esa§'3r?§th§§'”‘t T&?"ld]pa'f or the second pair. 3 A discrimnator
:Sgor dh.ngA El fcni 2; :cc;gﬁng% clalm 1 or tﬁ g\l%;&eth?;fﬂ ﬁs%Sﬁgeérslzx%%a?ﬂ}%uf%m%mg él ::)(r)]?n t
of the f| Rodiscrt m nap % rb? equency shift keyed signals

conpri gi ng dﬁérﬁﬁr‘atof' Iidr! fRquIRE Bisit fké%fed AP LbRShsRg filst ﬁl’ier kuh e BESHHAG st

second fiy; G125, deBdnd ity Gidahd Hdr BccatR® B GedoRY kdYihg oGRHE N 8X0 a Sikttador (5)

subtract ger g{e ra Qihegﬁﬁ%h&t HoR@er M6 olthdid S TuRNMHE: MRhYBEI fitdtencahy lﬁéﬂﬁgoi pdihe

filtsgr meRRRtipRACHO, 1] 34085) R MSans N6 supblyilg: to TmeRlitiplisedof the pairtberdhidel dighkis £ S

(30, 31; miduaiyd ) prasy quuaatue, &Dthe kel YéqOghcy Which Gatillet mBansas o acepteha@er I

r ef er encderisbd)inatha each filter means includes a pair (32, 33; 36, 37) of finite impulse response filters each
connected to reserve the output of a respective multiplier, the two filters having the same response,
representing a modification function, and means (16; 21} for forming the sum of an even function of the

65 output of each of the two filters of the pair.

5. A discriminator according to claim 1, 2, 3 or 4, characterised in that the or each modification function is
substantially symmetrical about the mid-point of the relevant fiiter.
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mutual |y in phase quadrature, *at the keying frequency which ﬂ

means is to accept, charac- terisepgspsfgigieach filter rﬂ“ﬂlu Iulml ml " ,"I
pair (32, 33;:36,° 37) of finite inpulse response filters each cdnnécted to*
reserve the output of a respective nmultiplier, the two filters having the
sane r espénsediscrimipatersaeerrdinggio anyne of theerbceding €laime.tin which tieenmtemisagtien i 16 ;squafe) f or
form ng the sumof an even function of the 55 out put of each of the
two filtefs Aofisqiminatopsceording tomny pracefthe) nieceding dame chiractprised it ihal the filtersthavegangr

4, char act er'MRusg r¢sponsp gt duratien less thap dricerfpritymbel @erodef ‘#‘ﬁm‘%’tal @r'?e femagylied.ant i al | y

yn’@rﬁ cal about the m d 0| nt of the rel evant filt EP 0 305125 Bl
6. A dischi rﬁﬂaﬂernata °f‘¥)°%ﬁ] herpeecating giims, © ?gl"?ﬂj‘ “&F“a‘i‘ filters % ch
the even fud'EW s(?ﬁeng"s?ﬂ v gavgl tgg}els}’ﬂ“?? ?95' é??o?%?'ﬁ‘b q dpme e of
the pr ece crérlnlnnPof aCh{?lJl erl Sed I t%%% in cIalms |nc havemtearn altor f for
csponss B hg et sﬁ’éa e s%g.ssguat%rg b sdfill 9%%% e/ aiahLint t °
denodul ated t one Re rece n%

cl ai s, charac e secF I n t a he f||ters have an i mpul se response of

duration $4/6 bRl ¥eBlingto bRy Erﬂ)eoﬁ%np@éedﬂﬁ’ rciaﬂ'g AbradidBecSin AR lit it QuikRable
denmpdul at ed. pefkeer\a HisB bde Mol HiSf bad§ ¢ 6bh :‘%Q R4l YoaiP BiSkefihg fréaeerrafeesaﬂa Bétond

cl ai ms 76 NCl URLdB Gor Arbedond BAUAQHIE IoWbr thahdile Airstlembldying a sdcbridepald @f blying) HeddBriciys ®ver
successi Ve SRdNRhe frstOptirl icluded) hdafs Spbtibleaf 1R sodhtl Ghbdé i subkantplel the kigihH toShed N,

t o det er m najemoditited-betogiSs suPpliet &1 thdifirst ahd secénddiitéadams. nat or accordi ng to any
one of the preceding clains characterised in that it is sw tchable between
a first nBewendicatioasfirst baud rate enploying a first pair of keying
fregyeneies and a second 15 nmode for a second baud rate | ower than the
first enphoylisetiminaters powdsignalxrmagiilék pgyidépfadement derfiauesce BARE}. comeranaphien premist
pai r and i nahayerede iirages (18pt% Al 15, 16) Rovereseveilb Hee RisBEre: tPayense Aapmasiptliptionsingnal
to be dermdlfP%?E"éd‘%@f@rf@’aSQ (17.51851%p ﬁé?@@%‘fdﬂ?ﬁé’ Unep P%"P“dariféql@é@ d“aF‘iPP'f"@P ot
neans. Reverlf| CUBINE & poyr 9@5?’8’0% FPagepftre ‘Eﬁj‘f'g“gi”q UTYENsydy filtrage,
ddpl acéhent %@'“?F@ dé’ﬁ 'E’a gpe iepuisiopnefiey

(12 13, 14"J °°° :%T:p %?ngcggg@nde

ﬂ%! s ﬁ
ur er‘; om n p
]chn Gsecond d d\éux filtr ;Ea paire, l(a risg e%? Tgub c (2' g © flltrp%e lme par gn 1’?"
réquence eog%rg ,{re%rbeea pr&ﬂérﬁgﬁé ‘f' pour g nerer erence
entre Igs si gnaux sortl ens rage, chaque noyen de

filtrage co O-Ltn?@fn(zuf‘]%pﬂ%)e (12, 13; 17 18) de f||tres & r~ponse
I mpul si onnelﬁ rl Jeb 2ROk %gevmr des corrposant es de signal qui sont
re de

mut uel | ement ‘en qua ratu phase et un noyen (14, 15, 16; 19, 20, 21)
pour former ¢ geuk Q8NAReEbNEEWRIrd B GkicoumcRAk € du signal de sortie de chacun des
deux fisgstres de la paire, caracteris6 en ce que chaque rdponse de filtre
est defini e fpax Kupsin(d de+aepfficients, les filtres de |a prembre paire
ont |es coefdd €ikents (B4 WtHk @0 rHk sin(2wfH k/f5 + OH) bHk = rHk cos(2wfH
k/fs + OH et coux de |a seconde paire ont |les coefficients 35 aLk = KrLk
sin(2lrfL Mo kesOb purhdrk de-cosfficient.diost i 2oifsensibleint-6gdés)auo dkensss d reanipuletindide
coef fi @ ent et PHsest des| congiantessie et ju Factaerrre roralisationsal %u.f r-squidiae isux dpevaleurs, pour
mani pul at i orles maitpseppectivescipprbtentapiype iqeciiondaaqdiiisatien K est un facteur de
nor mal i satlon et rHk, rLk sont des_ jeux val eurs, pour |l es paires
respect i vés, ¥EpP %‘?Hér‘f?' {2 raypadicafion-1. |°6’ﬁ°€l-:?g ape. ot praypier igu db"@?f’ﬁﬁ?ﬁ%t’f &ur
sel on Ia r e ISP R Ry 57t imé'ﬁ%lf“é?é?’g‘r' rts%°"é'ﬁs%°8" P& e premier Jeu de val eurs

rH.k pO ka C?Llj‘?mm naqgur sgl% a re\?eﬁal atlgn l’|’ﬂ~ UEZ géhg ueIJI cohié?’nteg%zj.r ¢U§on§? “&ju% Ies| es

gghgfanfgSB i e%l mlﬁ% 8{;'“? es glr“ U &t"llll OnCt | Ongn:| ngguglt
COSI NS, SQModthmEl i b B4 debibde snta%frémeﬁar MBS 2b/BbHonaROM prShigaUX
modul eg, par rsﬁgjf CRRIB bod eecﬁoﬁqu@a%ét%& enoecdermefnf%ﬂ%$1 me&h@mff‘ern 5 Girage

nmoyen de fi ldobr8dvnOinb sbRrddMiBigtionst '@ MA@t i SH04BE6R (5) BoulBEHSRN ladtitiéRAce UN
second nDYyernniied biblalgsorioWbs MEBAY &Y itradb|hsa6 MOFEA db fitrgeeddmPorARt: une paire do
mani pul at i ormutiplidateurs @30S 8T; 84,136)st ub MmbydhQdiir Tl mulkiplicsléurS & 1€ P des signaux de
référence, mutuellement en quadrature de phase, 2 la fréquence de manipulation que ls moyen de
55 fittrage concerné doit recevoir, caractérisé en ce que chaque moyen de filtrage comporte une paire (32,
33; 36, 37) de filtres & réponse impulsionnelle finie, qui sont chacun connectés pour recevoir le signal
de sortie d'un muitiplicateur respectif, fes deux filires ayant la méme réponss, représentant une
fonction de modification, ainsi qu'un moyen (18; 21) pour former la somme d'une fonction paire du
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entre |les signaux de sortte. des nobyens de filtrage, chaque :

filtrage conportant: une paire dgpiggosiipsggateurs (30, 31, ’ngummm'm”m '

noyen pour fournir aux rnultiplicateurs de |a paire des signauX L oM s %
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