-

2GB2008886B . 1 Loran C receiver . o To .
|ncrease average ‘transm tted power, each station, transmts a group of
ht pml ses This invention relates to navi gatlonal ai ds, and®B3QRE8R6Mt 1
1 0]
puI se groups .are ‘?ﬁase m)dul ated. The phase reg_el ver

70 rodul atiosn GiresRiyer: he pul se groups elim nagacg Y eé’%’é:a}

I0n rans a gro
system i ncllh"l'sdﬁ%ntlon rela M\iﬁ) Q:Ew Eﬁ;&n%l Qﬁs %'h Waveg ﬁ 066 ki
transm ttifQgeYaniclaiy t (EVILdigh CDU S€s S Uﬁ‘;ﬂstaré Bhé dufa%,fd rI'Fie ﬁﬁéé -
group preecrb&mey ti med sed pul ses for Imﬁto&ﬂatlon Vithih fe@ulse @Foupe RRmatey
| ogi cal i nf Sheradran rfamgamcabiyststmnadodesf a hi ghthy effeatsipbtkg wayp eorzahination on

signal seegrokps df dansmiftingzatdtions whigh Ipcvide 10 naRulepsskbasauent & thpHissydn s#@r oup

| d P s\for. S- rpyjesgrece cal for-
(r:;lr Ingr pullyegsevtrae '?6 \siﬂ/P‘gmﬁ‘: gj;ps;q)abﬁcl dent ;% Pgi sd't(iﬁ:ﬁé?Iq ot _
(fanom @ﬁﬁg Sy L P &,anﬂ:,,:ﬁz:;‘ss;,

mi,crosecon ‘50 4 ﬁérn{lhlﬂe uﬁﬁ’zﬁtu&“&ﬁtﬂe gfouhlie mas- m\fﬁﬁdé@cd?ﬂagaﬁﬂ'&h@ﬁsﬁﬂj fihd Mas
range of  alguet propdgeted Gigaslp to a 1angeGf alwut, 400 n&ut;taun] mles, and the first-
As the uset,300aeil 400 medical mites, rodthpfiese 1 5 thé yseneareivermedsoes bpthigase
naut i call 5nidpesky wage mt@boeh@élo@g@uv‘ta'rml'd# ff er%!he envglope, tiere slifferenges. |9 nﬂﬁe-
day and ab@ﬁg‘gzh?j(#l@/ g abort?. 300 nautigal o s rrust::’ﬁ‘:feﬁeﬁtsal’jg ?'%(Pfeé‘@eé’
be- miles lalt % or_net, is comprised of a , uenc rﬁi’f& §d¥§§
- and. the raﬁhﬁeﬁr ﬁlon'gug%@rth eg(;rqgtﬂ' as§dci-nNet, 1 en@e me!
tycl es vt Lbd sihitd 0P BYRhENE stall®ist FFansrhidl | On Wﬁhaﬁd\ﬁy att\hii ﬁep ns¥thddo U tli?éSé‘difﬁe-
Loran C ti §ensthrdnh efeanastersetisn bevecdivedait € . 20 ateedmghsam@nm bys measudag yhe time
stations. dneaafdne slave SBionsidhe blgveastation- st ep rretﬂﬁfedmce( weﬂethe@aveé,@es obepgre-

Ises :

from the n%%mg@ m’%‘gg'@me intasval ee«étmggsﬁa% r eadp |"§ an"g ﬁfl?\ge;
the ti offés f°YV slay(e d P%Tt {E{gﬂ en,
e eniEFolg g@ﬁ@ Hr !
spondi ng p ﬁ,%ne fﬁrthél ) &t ts bh &snswptﬁdegna .

differ ence§enh.ﬁas folif thdther 80k {tdlondikewRE! Se t i MeLothinf¢ RIcEinES aEé'i)fttNE&tlndidllend
recepti on fénsiie isBaheiulsandhizheogather with0 r eadamgmatic type aindadiligyeitecs lingan grith
t he rel 80i the mdster pulsv generges s eavord familyiod he s9% widerdynamigrrpinge Q!fharqol'm@eg tcht he
carrier f rb Eh?d! °‘éﬁt°lt'PreT*¥?% \@P’ ol i ¢ coﬂtq hWéP"é’i“ﬁ’st'ﬁ g@pn RF front

t at quj) it ﬁ% ﬁ al essor section
_|SI Elie:/\nog Z ?&%Qégﬂ\@ rp th ervngIa f eﬁ% (r)n(s:tlnu 5 20d a %E %1“ g{gleﬂ E?ﬁ? S%n nLeasure-
whic ns ime ﬂﬁérgﬁ@ Hefwée)t Re re2Nd lIlbﬂ) 'eiszvﬁtﬂaAG %maeljdh RRdE6 ORTLdIsphy of

t he. mast er cém.bﬁ@f SRIIAKEDEBesreRBFORGhE aNi | Y Of the Bleivid(filsdy (hWdsted ahaBlges foF
hard |imt magget pulses detepeinbd bad theaineodiffer- Thes grelatep esebduring acouisition andiiime differ-
These r ecepnes stilizad tatdeate qorrpurs.y Thetappliar s ar e ecm?@wemnﬁabgfwe"t with 4prep C
to be  chla.coptouisgye tientiapady tgiinisyiseessor  SEENETS ey ¢ pgesent.
recei ver*d H°"; H’ede§% ectge ppaitionof dhgyregeivgrs p| i@s t;;@f"'f,“ﬁeyl i Jfgs" af %‘f@ ",}’s;;gr
measur e-- r@e ra '?tgd blis R ds ﬁoﬂﬁﬁttﬁ and S| @¥eprior art s { hav cle of
receivers Qh@ THe HoRE shafeCdnd-its3pectiufd 4 t he ehdhBulde! b ﬁh@ﬂfe&sxb&hmeml $ Brle
re- - 100 siegwen MFids. ahd 0Aé r&ﬂdﬂvﬁfld a CRT deapfliaiornfs veapdiffioult af achieee. Fail-
sl avepul4bes Ascdkpiviaves 4t 00Nz are deteyed by @5 ved Q wres gwughis identifythe samevaycledn each
master pul §tls agdSOcintopesyndsafter the arpyns di f-f er - pu lg¢ ee&p'ésf i figee @IIArs ARyl false position
acqui siti oM’ d’af‘ eﬂP %*ra’eé't?(?fg‘ fitgtPzed t defEHR cant our ctol??hus ipvention
appl i ca- Lo hLE w gt e e e

traced tER) E‘gs'e fon't Fe'faélﬁ edgd SGR!piRE vithdut N§H & abt dlffllil[ﬂtlés%r ﬁhvi%’iéi‘ﬁen
tion to deke/ Wavetohfa ﬁ,.msu‘%l on of the receiver Accﬂaﬂﬁngﬂa\beﬁtﬁtldsﬁectbh&ieﬁnms&n

h&s | i m t ed THeahdoretival ﬁulse@haybdmhémqaxlored to - there is provided a Loran C receiver comprise
mlitary amétahepestru elquitemdras hasfapptdrer, The tingamkevibpard dnqsos bavinga ab"%'hb‘ﬁn

in Fig mately $|petceetr°tft BftaérlPQWPi’a“!}éh%el eqé dfe *t!s?eged igfrows l%’ 'T.fn &JJ%&J -
e

e peplptti el s e o t;egtfgétﬁfn -
shown i n F tétra 5%2 c’ex{%s &m fyresuéct.ng huto-
difficult bt ife sam tlc oW adhier RJc@éé inBI¥diAg a

110 ure, t hﬁélgblséschré d’ﬁﬁﬁrﬂlftéﬂ aR rt&:&ﬂ'ﬁp&lﬂrc e | n sRalsdor ktrdblingetha sovalof keys, and a
m cr osedinied addiesighde gr ound ~ pul se r a2GInvgtiplexet famscapningribe eotamhabdfd@ys

"posi tion waviachipran Snsysteadtranaine st aiparticthaped ey detesmining ingeauanae Higtkeyspressed.
peak anpl i tqtdeo 'H°'€§ R@P?}ﬁ'éeeﬁ a’e#(;ﬂ"?drl se said Miropiogess "'“B a tirae wprd pro-

‘obj ect of tmMs! o ls ’Pvr:rﬁsc’a’ f'he receﬂ?épw ét.E fb[‘gtﬁattﬁ}fq”m Ta??

pr ovi-de g GGHD fic ntf‘?ts}@e rntﬁn501QBQ:§ﬁneQ{é

pul se WI ove talcult|es are al l evi ate s y vvave

cont am natlon : According to a fi rst- aspect of the
\1—nvent|on The theoretlcal puI se shape V\hen tarl ored to there |s provi ded a



2P08 886 B 2 of the m croprocessor for orlentlng the m-cro- .for\\‘é
ylA fyi ng the ‘RF S|gnals received by the.processor as-to,-tine in respons
2he time antenna;. a filter connect ed to the pream pt;glegysatysh wor 4l,

. ) " _ nrncnl ected center : \J’
frequency and address decoder, an |nput data and Control bankwidth -

char a&f e misgrmpesspr ﬁ?h@l'?ﬁ"a @@‘GS"“'IGEFQI ster fOIaa'm*tflmg/ﬂ@dtﬁﬂlmafs raceived by the

| conparp%t"&?s"' as “’7‘6" %t""BéI ayed CRERAEI® @B’ﬁ ﬁ@?ﬂe@tﬁd $@athe nacrmrlifer
decodgj&d: (e fi It rpas.?ﬁ PERTE sﬂﬂ?ftf% %’?"Vﬁ‘ﬁga ng
t he'sdg bma teF eaausd oE b0 9g<hitha 8fis-and

'said aams@&beamlcoﬁﬂeaﬁdbbthemm t her eitfe fited&hicP iy O BIHnALH assmgws' ng
i nver dew andeehrdiregive tRFadirgeiagsheal ter a fﬁtemﬂétﬂ@ats&nﬂ:heedbieméd/cmuéﬂ er
and regtesh'teword thareig eprsksaisticosmlagagort | me;  a FRssingeinvdrind theltiitaver} RE Gighls after a |

cief do g 't%‘&ﬁ?f“?‘_t‘?\'@?#if?%?fef\/\ord esﬁhefeﬁ F’P‘PE\F'E@ iﬂﬁﬂm@' epkdding  t he
un d e Cortin e oF {

: % rggtﬁm rt‘::nftaxtrﬁfslgnlse]ﬁﬁ her ef 0t
of t h?ea Iﬂ Eﬁiﬁﬁé’ aﬁc thi W@E ﬁ .u of th
channelitplit 8f the bdrBRMBESRH ah® ric €pr9-Ut PUL  Qetaly g .
decodeesser inérwerdroducing ledriay itk shannel. fcﬁﬁnr{éﬂmbeé& RFlQi Mwu-. buﬁﬂﬁ fSﬁSSOF *
i S vissl dproderuwoviding reesss sigsalitalthed- 8D anmieh té pietsmedweli'ﬁasa ¢fithé Fcorming

ét’&a?teo t he

, «digi tmte'FWGFd sajd; "ﬂ?feﬁ ptpe'eed@p cp¥vi di ngigaalscareenvsiogm eiannel linfier con-80

mat i offef Bre B SEMERE | ncorfi® F‘hthé obtha Ss'amfquttcéltrupt |
pr odU§i’$‘ng @a.ﬁ"‘ﬁami"éé’fg fig\ﬁmu st

- RIRFET ope {9% e'l’e_Tm 8y t'ﬂﬁﬁgy 'F‘F“e. \éﬁ*\
I €AW RMG t Qoﬁ ‘?nr b&@&)foﬁtg%- it si g@al negg 635“: irrﬁg)ngj?
- CON-  ePthalcBMmpSaRaL atndviivk gaseraeal ster Qi .ﬁcrudu\(@&éd\ﬂas dH
. ener gynval’upbcsadpigistr e adrerat@fcomdcthdt i M ng séﬁ&%trﬁe%ﬂs GO Stat Fh'eans
i nf or teathegnunter for poduaing @ plurgihasfe of t he cBthenieddo the: odtEindidigitsEApPRS 6F 1 O
IPFIRS S Hgtﬁﬂa*sssﬁmﬁb@h@?al s aﬂtq mse,me ITrmtermr@dheemglopef t he

ik bn? groIoRlgee s 20 8 ght{tﬂs Ihifetcteiq splF Tl ge

Eo 56‘1‘? %? StrObe g.ﬁ@é%{ I :e:?l- 3 .: Ilmtserat rese-
_ i Nt er t%tﬁ@ bishterl: Henu@%&aﬂaans L0 Uligs sSs de -
pl urahdutn)ot Bigtster(f&n:la bigkh the cbivt: o kg " an@trM'o‘f&{e tﬂh@rpéJE&d at§ r@ s-
st r3h countegriathe: ime delgypeosioftits mived-h t h85 sbhenpéaattoahaimer add sasu& sfate and the

envel ggeeszef ecaunten cagpeatedsto théycompazy opr odemicweansriskid salid state mi@gpradessonc| | i m

iter, e?P‘EF"E‘b? Pgl"@’ qf &t *@P‘F‘r@a?@' count @fogrammed to, g e@tﬁa%ememwﬁeto sanpl e
for s} - gtsgl (hip %e_ e chanﬁ%’?“@f’("?/ Rl HEIOUE slateggic '
uratity f vmn s: ak 2 hase: ¢
cowmtﬁe .c!ed emg %;g Lo -
elp

$i6lofiBY €80 Tnitb P dmvbIohd B eﬁé’ i
tot heesﬁﬂ'kl&i &F e Tde ﬁé'ttm an g ’Ld"t% ¥ {ydblat
~ sanpl e pbasetchahnet agltetaw anQivelopeEt@inl Ng t heeleAsdgrotp répiéﬁtierﬁ'hfe%esboﬂf mma
t i mer peldimitel foit peicassingTecai@d RFCignals30 Counbe slatopdises tharés tal pbriormvdoade of t he
mi Sk ointo digitaicppressiationscef ﬂ:'Q)RF Inba-iel nmer anGn‘@dﬂnednmsaﬁEk fropaadcyele irglentifiint er
~ coffettd ‘Ef“‘g 9p¢ pRase S ‘CYcefv RE means?t g ft?“s‘?ﬁ'l‘i‘ﬂ“?ﬁf&’f etctﬁiefedqalseeee%m ator -

out pufr , T ‘?p'}\ f’l"g‘ s opeSEeTIRE K fEereaces; timer
VOT 0: 10 e i) ot ol 367 and t%aiﬁéﬁrge Sl keyboary b eont r ol
t he seldnfelYintitet of BEIRF WBR) Fecel@ r prodUCI DeraR COGRY Bk dispfll al's.

t 0 45e eveinscaridite tisd @‘b&ﬁdvﬁfvenfph&epﬂﬁﬂse chanbdéig tﬁétmnﬂuﬂerﬁg betwegh Ifbﬁiﬁélef si‘gnal
-for t prvelppe sapple strolicdgeniiamrt wid awlli- envel epval afhibimmested dndi stase. stanomlptnteers-

cesso?"*"er AnREt élﬁ
- Csig 'ttmh%\if:ﬂcg :

rew } mt -.-=_ i mi . e

Sk gna l%c- Cre Nﬁ:‘/ ﬂﬁﬂv‘uﬁﬁ?o-"- Ik .j :
 epr eplir dbr GRESsearehinG Scoliise RRAIGhe aefavel Opﬁe uabmﬁe Q% PAa f¥drBtion
i ndentycfe ideriiicatiot: of thechagia qalasenal t he mcmdﬁ@ mamaﬁgl-‘me Mrm@mm t he
nmast erystatfory efithe GEE sed detehiniog emer gy dairy: 4 bit time veond| produociog meerss gha: | nput
det®er Aygngainbe fimp i *fttqf?'t%t Eﬁwe_,_;- thet weefi2 @He»mearelwe@teat@-t time et

’ﬁ%ﬁt Flmter_aﬂtf_ i} Peved

R Gl T
> ecrf . "gytmé 1o _r-f&{m il eé:ob and

qe d 3 f -
a ‘Eﬂslnkdrﬁﬂéﬂl spl ay for d| sp ay 45 Meanss: gﬁhehntg%b ' :-tgnwﬁéfwgfdo g framd
1 10 i getriipgits ameching fasgoet ofcthitvemen t he thet tiniag efeafglindicapyy cRaRatich stthebe
gener&?’bﬁhﬁes'ﬁbmmﬂ‘tal Lorandf receivdr of t he mHNtreprocassbrs(eha groutidiwaverphpsd aws .
antgng anter teatwﬂe@aama m cr ofifyslope «bmn*egstmbemenmmd

< gg BP e t‘t' Ut icroppfsessor
there' |’é ow%‘ea , "?_%ra eﬁt am@%réai \r/rg]rréé(’jg?ﬁf'"ﬁét%w U%Stf signals at.

m croprocessor for processing;- ing: (a):a keyboard:neans havi ng a
plurality 50 an autématic processing nmeans--for said micro- 11 15 of data
entry keys for enterl ng data |ncl—ud1—ﬁg -pfﬁt‘ESSﬁ‘l‘—‘lLete'l'Vt—ng the eut put——of

"atcéeseﬁn@'ewcwem-\s i nck; lﬁﬂcﬁ'@'ﬂgr‘ﬁprﬁehtf(ﬂtesmplmfgkmmeembnmran :

2

f ehar-t hose® ™



- (b) amc

.65 yai's;: a preanplifier connected to the antenna 130 for producing a ° @
plurality of strobe'signals at 3 - RNy

GB2008836B .- - 3 selected tine intervals; (f) a deI ayed phase
freguendy to the m croprocessor: (h) an channel sanple strobe65399§§§6$ -3
means for- RF energy receiver- means i1 ncluding a phase producing a

plurality @edéde?ﬂder@l@-'(ﬁa|d8lé§éédphas&hanne| béuht Frehueded tthe PRNEHRBPKsor; (h) an
channel | i channélsgmplesyrobegeherdorshginalorf or t he RFlefEgréteR8r medlindi®ing a phase
pr ocessi ngprodewng, @ glurilitysef ?mhs sigmdlginclugor ;  ( gkhannédhiter iafid ak bda¥ope th&irelirhi-
connect ed '"90‘ ‘BIF i av s'ﬂ @b migropspessof  t he mﬁfqzrrme@samuirewvemleF signals mto

m cropr befe§‘¥t'ge Adh progsg‘ur :51 intgrpip g{_@?’we;;;d env algngg%enmngﬁzqgf;miﬁémép ()
cycles; freque I} an
Ao e e e T&rﬁ%&e&essm o g

neans lnpbllbluﬂidbfal Q?(éﬂ’annélﬂi sel ect hy& d’toCt phés@Q: el- .
channel 10i envelope amahnalimiter for pheeésith fe0 t he PhapeckanasNiplitet bﬁh&ﬂlF ey y@é}}éﬁ,t
10 envel opeel\@ldd%ﬁmnals infotdigital mpresergatismsi Ng r e means; aoql)ﬁ) mbmbwhwmﬁaeé a

the RF enef eﬁé@@? %@Rﬁ nrtlasepignham mtoemegzpeaample trel!ﬁegﬂnatatqmsr sam-
‘méans, and:t 'e

% igitiz
of the RE micr ess in tmg? rat rgb.n
o o o s gzi@iﬁﬁé s °%° i = Lo i
M Cr Opr OCEesths RFepekgy idde eeﬂer andstalt reee It| |Q>€‘er
RF energy- OIOEHdvmvelpbasesaaHeoVelm ssmp@nnect ed teortnlaete@hﬂﬁwe latSHbs Q16 nﬂ&oﬁrb dsb&
sel ecte t$tmbelgnt'%#toaf°s sghplingethe Higitiaed - | | i t efor andtipdexing tbp euphrufi dhie lhiches tor
gr ound :%ﬁ) °EW9@ dgg P'°B¢ t h25 e reigwptpgessercior mepeameah@ anzauth-
nterv

to the pﬂﬁg ftdpe seé‘?%eds ai d ninetis EW@?@@F‘Q %ﬂﬁ '@ces'
groun wave

or,c
and envel ofiefRas B nel sample,_strob g) g d to thﬁ,jg

il iy
strobe gengi@da@l mtmbleﬁe&reaméa&d t ﬁhés' Ze s€inf alf? E.P'rgpfgi G, :Ezm &E&%’? 8!
of the R&tatdosictapratBssbefofr asdiplexingahs ot CREta fidhosearching Pﬂpéhtered arsé'€

m cr opr ocepws pf the latghes @ g®i migropfoeesspr fan aut 0- aphagske ndéntifubanoRIBf ﬂfeaergnélsc‘qmﬂndes
at the sel pesessingiriiltai Rfovﬁms‘sﬁm‘gOMS for seastenstaticomndsesondbiyrsmations, and
interval s 'E?f""iﬂ'i‘é’e%ﬁé’fg § grer.  sor tipgdifterqneel de@rm-n@lmbembem

sai d augg ta(h(’gﬁggi ﬁﬁé‘m g’g” gﬁfﬁgﬁ 18Fobe E’P?}(‘F Ioftation and syegepdi %
reans 137 oo i) it by o LR SRR it
| at ches pha&ér dnafseédmabiyGignbiRlof tRRSGMIanaNd d mcro o% |y

for multi piirex diffigrenbedaeriminatidns BétatéroheSear Chl ng\ Ddrart O@edeivbr £92bRAMRCo oﬁ@%ﬁﬁ@d
. puts of t heaﬁat%ih@e and stdveeding seopndanestsor  f or imenndf thy dhventiond@bdivesiLomihi G Aransé-
the sigAa f°f the ﬁHr e@}e@)sdl y 'U?a)ns dorpr oceE¥¥) missiensifes tHeoshaimanfdtationsidesined by a

station a Accor m S, and microp rocE@S'éﬁG@(yﬁ E'c’té@"t"ﬁielch'e(GRI) The
nul ti pI exe{on ro | r@fﬁ’%@ é’?"ﬁi‘ nat i ons:'r"lgé er Eé r:gj %Qj’i"ﬂ’g“
nmeans i'sn?ub @yb bﬂ'meangﬂ t1ong &g 'QL |sé ‘é u in

30 ti ZEGOD‘théBtyldﬂﬁ%lmfry Qeysfien erfednl ng%%?ar ﬂm micPopréde! to®orip any :
means for iadudingbiGralinty aooiarop@cessyedrape and Cmcéra:ubﬁhediftdniiblﬁﬁédl \ORAN sightfs with
di spl ayi ngﬂt"htitqf nemawffﬂmtlendsw indedieqen al | y  adlayed sigbsls aTtds Sdaronaten I also used
si gnal s of 34¢{Ratiergey é‘?f(fe'ect"}g tAmaticionedr val s. 'ﬁ@t'&{ ﬂrpéirmeeni@toerlmn@t (Gt

1] th
gg;mggggggsgf“comé’m'é‘m oiir mea%?”“o?gfcogﬂfd‘? "E"ﬁ%" e, Yhacidn
|
trans- 35 {hée,ngro ,nggg ,§p ay n@gga, ‘%rs a‘g "°£erat§r ’f't'"rz'"Pl?e
chain of snradlucowlmsméhe:fs: oa)edtnhihgandansrab@-yl ng th ?Jaﬁrreme?mensnc of the em-

uni que G ovagteRepehq it tme Wotcemearis of @il ) . The Almthhehtmgtﬁedmaeninau fiald bagiprRGindet
the invef m'CF‘{PFQ?BSSGTfOFeF@ﬁIOG tfqerm)crmqneen t Hesteatlmprefegence fto. thedplldwing detaifed
prDV| ded af 8 co % %gﬁeerm aifgﬁ énq;g%st er sgggg:;'ng%qnlwheﬂg@#dnapgggmnembnhe
of conpri sgf &mn id ?9{:; ing a "g tions
conput ed  UsHoR Gecdiph pg;dr,g Vtheti @émwetnt ry k v'j’e Shp! ‘qf m,of the L°I?JB
M Cr opr 55 afiéemk nrflfd'aﬂﬁ@mdatfoﬁ cﬁmfcﬁ) paany 12113 g yes pr éi%@l sehematically the
M Cr opr oCesswor; (a)rnjglaundwavltpﬂéﬁcz{nutbheelafe undel prggdplliRAnpu ipgsRebtisn Wirdut and the
plurality cyennel sareply skehecgenenatok egrmertedtaidi Ng law pasetileyed the greamplifieF)i s

i nf or mat i dhe Faunigrand m@erapraeqse?refpri Rroftesing or  sel digurasgPaxdushew scheoptivally the R

|dent|fgot‘hg“§lg§5 scﬁ’ﬁs?'ﬂ‘f‘ ’&P (Gal umit: on of the mcro [ 0CESSOr ;
ORLOC tor gznp P ‘?:"é |s2)(ﬂ

evpejo '
connect ed. .{yQ,ft %M@fn onc;Jrahlo ﬁel n&% 'ﬁa %if;f ed_

- aid. The rsuai iéi'ﬂ@ i%io@rdc@és@f ta'r@él tinfec| udi ngun ne . recel

oper at ed_ ojockinteqpapt aborectetith ithal m@ro@rdcbe m croprﬁym@sabraddrw éhdwltngaa uhhu)utput
time wob® Sokw}’lb\gan@nalfwmwmmme sélemet panel30 sigrmtiwevelgrnispans; (c) a timng
neans con- The .novel features characteristic of the em nected to

the bit tinme word nmeans of the bodi ment of the invention may best be

under- 50 mcroprocessor for or| ent1hg the mcroproces- 115 stood by



-s' for the mcroprocessor; (g) a real’ t| me unit; clock |nterrupt "
cqnngcted to the m croproces- Fi gures 5a and 5b show the RF unit output
654sor ti mi ng means . for prOV| di ng a sel ected ' 130 signal 3%98883% 44
" - T b—stow-schemartcal Iy the 38 o’
|s copnect e | ead I |
sk S GF?T?%"PEZI (Fig. g)m qﬁ’as?r}ﬁttep‘?aé iﬁ:gé%ed téyrlgﬁ%t ic
Ls 73—71 are scljmleat#a%mﬁ&spff ) ltersy gb At aégfdﬁasc 380 Badh ¥avB ROESSOr

asse@eigmcessenassembly .- cenlogiter fFeR@IBROYIE) éf[‘mGK]l-Dz #fd:4.00 KHz,
andsa. - SFjgurs. Wﬁre%ﬁh&ﬁamrtﬂamﬁbﬁﬁat i C 70 dandwjdthcgual 13@4Kuanmgjmmreuma| to

44 KHihe dﬁp@&@hird)ltaemﬂlv mt- the display ¢kmineeshingsigaajplazhose: havmg frequu t he
- i ncont. ridgus ﬂ%v?%d Gy areeebemplicsiofigher requenc'eFP F‘?%%s‘ 15{‘1 ﬁﬁ(? ?35 herrat ics
of t heewsﬂsegp rjected hreuan iret %B‘i‘ §*“P"

'é%{ Ig1ger st '[Ee Pgndpass fllr%.=
CO%EW J Sshinke-ang ) . “out put 7gM el %,,,Jpﬁﬁe,w,s@wegﬁgermtlcs
%glgures 11;—110 are P 'E-. -i@a\'ﬁfs %he%npr Ocesﬁgﬁgﬂﬁe&ﬂﬁt&ﬂﬁ& dPREing st

- .75 Thgasit put. anplifier..44 -i.s connected Etegud\ﬁstra&saar&némarﬂwemdmy@ms of .

| t he fr OFigure tTt2riosi gdp. ibed flow@hsitet -he . pri mar yramfmhemgﬁoi -CErg
‘st epdinspudtionsii theRORANS C ibroprocesserdar y. gﬁ‘mgm@ Srond 4 o} Eﬂ"@%‘é ‘in the
f | e hafigurafi 3.is a flow chart far thspeshimer 4550 ereagbliictisararsy: s_,-ﬁ% s gytached to

o is.ah onne

. -instr B'@Ef"&ﬁk Lor rf\ﬁ:w T, |:>ectw<vzrn CrLBpr oces#ﬂﬁsﬁre:ﬁmﬁ&hf Lﬂs' . F% ﬁtm urﬁgd bus

52 | og ---'--_.?atr IEE e, -its SkHpe S & ower 2 T QE 16d1aH; s lofEarki r{S‘a[ﬂd Bus$ 86
prean@hdobl@l S c assi s., BUS 521 S attach%ﬁ@s .egﬁbutttbnﬁmals for'the RF-unit

- thegr Mhhé ﬁd’thﬁm@éiﬁhg‘s d.ORANONNect 88 18, Bus 66 hpdalpdbiimoneatabioabe i vel y
a LO- :receiver 1 :{Fig. 1) of thelymesght-ingerdion 54 t 0 bupgsitiEGpdwey:s m&)fmam@dnmnosﬂwe
tr ansmmms-pmae%ﬁna 12 fosiregsivingrmagierwer ﬁ"“tgr‘?é° é‘?ﬁ preangifiet 3t ri er' s cabin

eted to-leads 50 run-

panel - f"iﬂ\‘E‘t";“‘V Ség"ab,:fmata .. provides
the, Sok 20 .;'.fsréd ta9) & BnrlkeRiaSgh t he
L L Ciplifies : g‘i o% Asigrilsl g ad 38 lé:dam@%%%mns %f{rr;%fwﬁfSig(Fl g.
1) of Ly _-nsg rawmmnwmnhom The RER@RI T i Ve Thewedondappkhe, transfopng i 2yis egn-a

POSi t i¥BeprocHETEs nsea&caﬂemmrimoiﬁgnf or recadievied ghrougitlead 64 sohn amelifien 66Her

pr earmlmdiuenatﬂdr GRirsgarchipgnatukeparsedi o f recﬁ!@*fﬁ“}aﬂgﬂgnal s ‘f rom-a chainof
Lmemqmrﬁ‘mﬂvf'éf@m".éﬂ’ i @ergéste o BE.& _| 25 12 i's connect ed
to a EPEAR? i desoroed fife pus WIPRAIED RBRES Ineskoh MauT
anpl i Pﬁg?acn rE ‘L ?:e‘&%{i Iifers! gnal@ﬁ &)Qi sw:to\r@tﬂg ;‘@0 fileér 70061t RRBIY  Of
transﬁ%ri%(m od W EHE RIGuniEMGlrsvidedT an RF uii14. The obfpat SthetBivitchaBle @otch

S €C3B) Gtbduakibn h@ désired AbQUaREY fo@&rdvﬁntc0noojfﬂtepvommesctédﬁmrougbdmdv&hom gnal s
i Nt o diggpessiblerisetiedndehiramigthet emder64 t 0 arsegomlswitchableotétpfilter i7Acdihe¢ ootelmt f or
_GRl  sdmnugricieg. Aarmeﬁeraass@“blv 20emrp1 i ficat |f61ﬁfs e _':gfe:hb:g?eﬂ Asigblene "g :center
i'dent rchma@ﬁ'wweﬁ"théo - -§ ithe ES""énd s| d{fauRncY, -e';négc'ém e§ R DA o -
desgf it '% atef B Te@m n b)) Lq_operj__ ' éi!,"-f"j witchi a,;{,lcgig,fq,;BeYnd of -
I';Ea ] t E—-'erg SHRGET €0 TRl ,"'.-"e%dmg r£91 208 7@sTREE for
.LmANfg r?ﬂgnﬁcaf J'lt)@ke bt t@ . SW tChamvﬁ‘tcH@ﬂ&hotfzh +|Itéi‘f74 i0.coinetiod bR 18 i s
conne%aﬁﬁ?@ tblaeiidBFaywahtrolm Poawifde unit a4 76 kea but P8iforah-optienal suich chabl e
not ch tB&receivéreriatpravided tfrom- mrrsenblfre uefﬂ’@ymfe!nafmfeie fibed. anddo pisingler 70 i s
conﬁ%c&’fb@mmmwﬂil@a@ﬂ@vt’@@m g Pﬁﬂd?ﬂs}"‘é “‘1‘9 &Wo’i é’la“éar rier
secon et bl epeg i AT e
assent A D iy for dis }"t v BYLP0 and g}gg ss@mé@agd légﬁ Boreent er
chronous V. saones Phe ou t.of the RF Uklite dthro gh lead 82 tawmﬁyje\ghinch is -,
_ tun@@lc@qum mgtﬁggmpg_mghater m ne t hel 15 @émer@6aFiga3t)@RAkhrGughlead 84kd@KHz.
The "not |BfefringtridwsSto 7. @adthébnteaya 42 si gnal deldyadichapnal. (Eige 8bX. il-eadsaZ addBike
envel -is, ‘fdﬂétamlplaoa vhiaaterriagdoustsd: of t he cdip thei ‘tmiefav‘?ﬁa%haﬁ wiss dhe wark | oop”
wnqg@b@%ﬁg@b'@ Eceanes -a., 991 ‘“V“r‘H f y

QO:B'.£=.-§%"ﬁ$ | $120 il ﬁ‘{ ?’ﬁﬁ?’"ﬁg‘? oya

0al rse IV

TEC S » Tl nit [P hand ﬁ)ga 78
PitibOdH loﬂ%ml P8 fcmpote! 10 | Smwwlﬁk@dweféaﬁmmu\maamalstgnal
pro@e .-%&@Bzﬁ@ﬁcﬁrbtbﬁdhe AB06ivér0 a Si Tig eridfle gaib elefvenpBBKEG.OBC) i i1 | zes
t he kem)ﬁﬁhdlghmlr@ﬂﬁ[ groundlrigsugidirehigandpas scdnnbeted theduolifeay. 881s) a tehipalnind -
at eB0 heltagesentesing theraysighn: FTheamplisr af cbilt $tw1-mlze aﬂ]@aéggfq 1ter 80. (Fig.
3b) hastheragtennasinpet efe'@n E“‘P@f*eéﬁf“é]"r‘i"'l nf orgatian dertinent  to the pasition
([efr W S‘E)f"'“?f Figuppiidis WP RS 44 oy e "'.""'-Ncﬁdﬁé‘{r{e L for.

a :sustable - working ||

di spl &y Mgl I'ter 89m“'§b|éi-"§n"- WbDRlier 00 Fig NS ed

t hrgyg T PR 30 b Q':ﬁgﬁ@f*éﬁ%‘:‘n S80S HHBIe Wbt 10 o

115 el enent 86( Fig. 3c) and through lead 84 to a Referring nowto Fig. 2a,
‘the antenna 12 del ayed channel (Fig.3b). Leads 82:and 84 is, for
exanpl e, a whi p ant enna-nount ed are the undel ayed :channel outputs. The

-var| - upon the carr| er Shl p or veh| cI e by*a connec- - abI e gai n eI ement

o o ——y o, Y M e



t hetant enna. i nput rratchi ng anplifier and low pass filter 34 anplifies the

filtered i nput S| g- DELAYED CHANNEL nal to a suitable working
level . 5 - The del ayed channel includes the first The
anbl_{ﬂg_r_a_nd " pass filter 34 is con- sw tchabl e bandpassGB20P8B86B - 5
(Fig. 3b) 65 nect ed by lead, 36, to a first bandpass TirTter 130 Swtctabte

bandpass f tdstasle thRugls lead 94eto aasdednd switch cted
GB2008886Bable ba"dpa§§ fd’@s 88 der S:hhploglyi‘e decad 94 t &%’?E%aeaet fEESMb1 slrgnnec;ov; 7(:? g:g a
connect ed la}Se %sb 9Pchayeag. abl e barlipasizuidbld i sp'i2§ RPHDY

the de- I regene é?" Fli | 6 cmmbtedle'scaacdda degaul 262 Thd B6t-
f| lters \gﬁsm%f BQ%: }i g 0‘#1 44‘2 ‘1‘:{ Q! filten £24 fsldonmcgdjthaaaglaladd 1
. cent @ivefop& qR HaMowB4H: je(sg and a tvtan rgghﬂen13@5@.09\\@!e :
by | ead 126sed T énmute thalslgaalianeids fkig. of about 185 AR QWS The var ’})54
filter J'%ZKSM) durinetbe searttharaligiarse @acbIG6H fortd@ﬁmgug |bg,gdp f., %’gﬁ
coar se og) 8T|EQ)S"&t°l?alP|¢ am:ew ifiterarg® i f i €75 Thedfunabslel baripREVRt PFPQS h varl |
nar r owban ﬁgé%q@ eaéﬁsdgtaput terﬂbleladlpaiutcﬁz38T\hech/araumaiag|ega| n
uged to i rqycg}\gqh CPRAIti 0 idanify ithe feqqueBy of sntertaning GloRE, The
t hrough | egidl 13 &arch and“‘EB%%i ?PefF'E 436 ig epngected
FQ 3

hrou

t unabl e1bantipeEas 3&;) |T'h6Ibu 10 ; '.‘t?i?a'BP"é’ fepypnt grive
filters 920 aﬁ&hfmhet:oma:lbbﬁtabad”lﬂpﬁﬁs fcltsl ter@g 4 ﬁ,Sa vam”:? cn the Poh tead
connect ed hﬂﬁﬂwu@hflllteeaEZ 98d 96 (Big. 3b), all ® capacpdnel: Ahdpe %,Q: nbh ﬁ}n e
to buffer L °°e3 fFOFh@elﬁlﬂGrBer 100 i s cobandpasddiibd 36 En’ﬂﬁreﬁé‘lm%\)’e of
int erfe ls c filteead 10@mplituderd thaintbriedbdinoise from the
t unabl e ' S%E g'nyﬁﬂ Ofae c &% meter {44 fertien e adjg® thefunbisie
processor the ﬁ wﬂ by u

VBT scal PHER ey 1d2iop P’P?thﬂFgﬂ g)th

3c). The [iaf oten é—Qﬂth(e fse otdhe dide ci rcui ne
t hrough_l @adnneble’anpﬂ 3|d;|i;l t’?1he de?@m@y oL@k T ages ite I%th&mumper 131}0/&@

144 | oc%® ébe ?'ﬁP'!fWé/'ﬂ\rednt1%nl¢lmfdlsrdefavéd,er59@2 and 96 (Fig. 3b), and to -
panel . An 16;%%?(%‘;’) atﬁecad Gg'%“eFﬁé throwgtbl e | SOPROGESSOR ASSEMBIYOr from t he
filters. o 3%;1 894 mgEGnd r ead tﬁee probessonassefitdy A01(Fig. 7af-74 he
swi t chabl ﬂggﬁg{ (F

Q@ﬂ tEUrBEaS ‘i‘glnna f the'! F'é?¢q1©°m19|tbecéml@hpmbnssd?0

96 ( Fi 30 Sninner oririg: Sube 104 ‘OME’ temarstern
adj ust thESOtswthhelrﬁértéiiTﬁblh%deutpdi%ﬁ& T:r%r 8% ﬁgmpegﬁg y er ({ab 7a Bq-l
filter 122ndelayeddutput boprovidén @haseapverdd® phasa,bg,f.smeysg ey g‘g Tt
sig- to Péfhﬁxféclﬁné"qhmcem et tha b6% WYhienort he naiscillatéral 48 Elcaﬁﬁéé%dttﬂroh leQ ‘336
of the 4n er |s used t he j gBertowﬁur(dﬁag: cl@k)genératohaBD gFig, 7b),.

out put SI n@j,om Sh sz there Qeand tQSt'!'Wm mqﬁtuobeelrduntmﬂﬁmy
106, whi clys lan s,m‘g . .5§ refofsnes-fos thet tampergture
Pmssmdaw n e@l@ p 4&%0 H;Q nal (i or 148 (Flg 7 con-
pr ocessor ressB-egbhlﬁe Bﬂer(sEhvgﬁng a-71) anplifi er(p &

of the#d ncludes in addition to the centrabsp&@%&&ﬂﬂoc@ tof 55

3d) of th@ﬂ%ﬁé%w P?é\ﬂPUHER??U. TRys. 7c an(iksidéseaqb Lt qﬁ,,%mcg‘%ml%u
Flg

amplifierd 'a | i fi efeads 1686, tﬁ)?rpleansab@ 6636 torteal Or
148 (Fig g&ﬂfﬁ zzﬁ IampT. , del §?‘éﬂ“ f'a'afrl’leiSIiFeQ 38and [28) o
nusKs haitsrer 12 ﬁth lﬁm?eeﬂlo Fo% e((},e' Y ‘fff‘ - -5\7 55 Mg -
reversaI rephisyntationa(Fig! satoalthec,gm,gg jﬁ' osC| ka é?exa ; 9% WP‘&H")
~occurs at cyclee. Bedigitzedtougut obteighbt OF 148 i proghiMiA , ,ﬁ'm‘ rf‘%é(f h's
the envel nel limiter. is connected to selected . ptodesod IQHH Obig Shng miroproces-

gener atsgr exeS%“@jFH: ‘;"?‘b‘i‘ata bches ped awiti ng t 0 FirgsingMO8 NN crEhgel smaorﬁéh@é(\& h
1 00 an %?nd st robe circuit 168 !Br dt reayites |t busﬂmecbék gérerator

yndel ayedEMLQﬁ,EldHA ,F|E§£OMIT§'¥ refer ﬁEeAfEHZt v?@r 468 (Rig.t 7ayis

domai n; Fi ghe ﬁlir@ .xr co ee Lol t°],ﬂl!8 M dalk
7a) is comactéddbtoayletéaand 8|ta§$‘£ @uhse. Fig ﬂﬁ?-lf;wgsso, ﬁ; QUdRade’ he p,ocesso, fﬁ,? il u

| ead 15§8nec' emphfeer/lnﬁtert1e0r(F-ga3d)rfeshHraI ng md wa Vé)rm
(PIN 1) m@nmti@eqqm@ﬂth feJexed swd upFelgy ed?C) © theni{CRU) 172 whlch"::sn lt:‘r:tc:z’g:g: 'di?\lli-n

105 four -?fs“ém e Idsesteirs-areizwbchg 7 bjndha serfBial\Bhcdskiddldkic (CPU) 174. Onl
AVPLI FI E %g b ? e?]f'eltf“mmed Stgs'a ases [ tert@rminalsoefghe BUr1j72c:mnlr)IEJm eda Y
througboTAmd elﬁ. ,ée?sq: aygp freis ?"F“ Thle 11%9nd CBU A 7418l
and 166 tlectédlatches | thydiigha of dltgdat b) apm CH?

t er m nal JatcRisNBdSVulfiplexsB 2a0qFig5)g)0f 110 (Fi g X‘%\n e e oo
anpl |f|er4 t he central _Ipr ocessor 171 (Fi gs. orﬁy;man.d,ﬂ M) Tb‘gifjds
hard- | PTdol“ﬁLHPJ\GHcFéLaERdu ital . 110 The ®enileah 4;xr>o¢e$&m ﬁ% a|§\|{$l£§are 7c
and 7d§ r e PPIEYIDA"gW, Bifig IﬁiagtheS‘ajc*‘dﬂtet he piifssored it el read putf aditheeRAMIDI 76 ardl

TMS 9900, solid state,;. cycles. The digitized output of the phase
programuabl €, digital ;rri croprocessor. This channel limter, is connected to
sel ect ed processor is a 16 bit; single-chip nmroproees- latches of an

e~ o,



in Fig. 5b. The di gitized output of the are shown The CRU 172 and 4
A Y74 are 60 envel ope channel limter is connected to se- 125 '
: 'ect ed through Ieads to a random access | ect ed IatcheﬁBIZQGSra&sgh VI 6 of .

th H D . AV - Gl e oM - A - e st-cfrees—are v
mul t:i pI exer 210 F| or Ie 6 RA and to a
read- * nay b g‘B |,' Gﬂg} ﬁ']‘i’f?“

n a e of e RO es envelg ann |grna at
_exanp m gr I es areb oO% and <§ 6a,
th ﬁaf're tér and rrﬁ‘ﬁﬁ'rePUt 0 and

Systems H dbiaek pnagﬁd&mh( 0ast r Ug0i OMBe owtpsts eﬂraﬁ:hamwr af fe ﬁFaIrﬁ?hes \
and Vlbesamﬁ putiliged & TgxasHestpivess of contdataietthes andaocessn thpot mubiplexéled
178. ll!dwmogxed - dgitsl SystemeRivisioppuginannel ?s1|09¢rar=gnrr99te¢mr ughsiepds %tﬁ 2784 he

-art . Meqsi’878d- nor e infor- 0 or 5 and 1022? %% %:.._:d:_ 'roE |
- arﬁblptﬁfo nngf[ Rlé Rﬁ Egl%m bﬁ.l’ of F}?gu iple: erth . ﬁ) ". 8%5 @80 s

obk circdi t&?‘?
1975, \ t SnteN$80), S Anmnassnﬁz lopput
mul ti mbawthrbtrymésmalm &flthe Buput i th&y st emah«Dcnusn T2 whidtiISbritid)s the b0tpat ¢ the
connediOMHz dscitiatgh 1 4R ¢Fie 72].8p pRivBle aTexas #BJBMexer 228. The strobe terminal S is
22015 BMHz signpl afa!FFdDUMB trv leée by teﬂﬁrconmey byrlead 229 ta proces msmu 228

. ter |m[) ST ( g 71): The outpy b?fexer |
228 d% o ""s %E:’g?e timi
ectAt 'aewa rb@aﬂﬁ 84, 1§

?a, e eé%f’g’éé‘?ﬁ j&‘if"tﬁef g.

; a mpu

’P 'f6l' id iy fﬁ@ ML
coum SRULBI2 (R Fe) for B6nti bf i@éiélﬂﬂdl ng Pigh! IMd phdsk, infodrdativh dmeet mdartchr ough

| ead Ih€ ntner tise sighidlg) hrooh thdata rdady CRU 17e2wdlhb€:i’lgrtdmhfodhs ptdeessout PuiThef t he
10VHz (Bs)dletmraaldl’lN14l)8tt(el-?mgr0prm9§smt 7 br ovi daultiplexen| I&Bp‘hﬁm&@r fczz@Bamﬂlh,e st r obe

- ter m r\rmen Yatags awpilghlpiand rq;ﬁator&r Ifss out 63

pUIN -
B . SRl

on

Sel ec érat.&rm\ hg! trequérfe qt] Gk e Y626t REMO1 76/ FF 7%)00““60'[ ed
F) comﬁtaeéeﬁal‘uwte@hmbleqﬂﬂsluﬁazt)hrough 188 through | ead 236 to the CRU
| nput tirBigh ledds) 190and 1 96.1edatt\193 down tRF JNGHhINTERFAGE LAECH ANM BRIRRERf or

- se3@ ananhe, rfeml nthr@/psat ?@d 20 CR8517%hg Pt@ se %emnalte ?r613 14 ts

SN7 a| ReRsIesiPd, fthe &
S ghafes ;’E@é%r @%jt’:fgﬁ ?uf me‘“vte: 8393 ’3“ e e,

The (G} eﬁsarn it rsteﬁawﬁbeﬁau# gy be.
f O 3B %AaRY e aasssavaa)oa ee antd)or I‘Eme lféh PADGRF Be; foP { i ng.
The daircﬁt:eﬁsaadytt(leg nignal 1s connected LSEEBMQse(Eatgm%o)unalesmrves t he .
sarn- 25 throgh | ead 190 to the |nterruptectedttbrhugtnl§ad 269 o the GRYput zed

phase RMPNITRA Po!aﬁ'g'é'tﬁsaANQ PRAGESRRR der 192rm'mh('éa 29 'sr‘éﬁiﬁef'\/'é;“rg?' Bi@ssor
t he Y é g‘g % thr (gh th, ‘?Ef yEg ‘dn Mﬂ;l?rgl eéctloes
of 172Kk t;wvl ‘%@ z cont

term: %& 5I7Y gg é gads 194;:\% 46%@“9!3&&“@3&%44 (PINF

UNIT I /},Q&; rfTB-y - bE4) i @nneeted el e odipul ol IyER select

flip- f1|7dpas he%naﬁ“éhdedcﬁbedhmehmert outer m nal isveNer 250 AThe3nvettbris Shifrkecte8 175,

hav#hgput s-gnalwpuhsnan beo fin exarenle, 6Tt hd 10Rbrougl lqapi2$2 19 ANDigate aﬁédFlaﬂhiched

to a deesde? gpecsy d _WSGPP‘ Ry be, Whase inoyisAe Ro '{'Eﬁ?ﬁ*’m B456 185
i ;

to thé‘s St ShygpRer 3‘148 THE P igs _
S anc f%‘tp*ﬁ’ L ﬁﬁgmecoaer? EEE@G%F e 7§h°°"te§eﬂo the.
RF 50 SAMBLESS Fﬁm ERATOR ohel 246 16 its dtsﬂédﬁhéd!é&byﬁ rasanzaetabmr

33, 34iectdd by Wads h98 206,(21)2 204, 206, | at ch 28Ul comgctbEto thepraessoPCRY cidck

pr ocesmar20B4h srbbegthe Tatghes (I-VI) of the RF termiGN/4idIROIBadiR68 ¢o oketpuat af inver- - o
t er mi nmit da@ letyhes Zt‘éthegg ?f@ao@r@h)@rrfbad 259 @o%%eoweémmwh epd 27Q)Nnhea *
LAT, URUFTESSORY be, Tor examp, mnaI P &
(Fi qu_ : F§4LS74) fr exzm:evc@ cé?b ; a§§
CTE of 1 as an- s ect INS 2 _
i nput_gf?” T\t = RS e z% S S Reing AL 801 des
(gai. n)d.@mé eﬂpé?o rraelofﬁ §+ 8lpé ON to Seéddétb tiYe érﬁibfeFPiNSHWnd @ommhe

proc esdﬁ@ﬁnelZﬂ:phﬂehﬁr itk AP0 2felcanhedtéy RF uni 18 {Aiy. Pef. e oLt terroinblg Q07 Q)1,
t hr 8Q gbspectasly288oughdbais &3 2tane 2lidmer = A5 OUf @R rand A offlateh Qﬂﬂdﬁe o) ateat ch
244 ( F‘hNd(tF "gPUT Figl'r inglstof iatches | t'hé"act i on o‘?uﬂefﬂé i r"!)'@é%’§(¥r73 249 é’@ﬁnect ed

R R

e agpl

rr], OP err err _ whose |nputs are connect ed through Iead
256 [err], and 10/ 15 [err] (generat ed as here- to processor ternmnal A5
(Figs. 7e-7f) and inafter described under headi ng GROUND t hrough | ead
258 (F| gs. 7c 7g) to out put of V\AVE PHASE-AND ENVELOPE CHANNEL

NS N o NN N P SAR BN ™ N r=r——~<r=r 7R Ir-< A T 7~\r-\ o



A3 and A4 di .gi ti zed* envel ope signal's-of the envel ope and to the enable

nely arrpllflerlllmter 112 (Fig. 3d) and the and' 276 to CRU address PINS_O
Pl NS 18f and ;19 of ROM channel anplifier/liniter 120 are connggéﬁg e
PEghe 517

( . 1e). The out put terminals QO Ql, 60 respectively, thr
214 to 125- 2, @B, and 4 of latch 244 (Fig. 7f) are the data input
termnals of latches I, 'Il, 1ll, buffered im, 110y 8¢ the héx ivétter 220, (Fig88hb) at84

and 1V, aKﬁYBOAM)(blﬁPUT WBJIRFPUBNEIB dat a | at chesonnegted i@ 8ad< 862384 B561 and BES,
vari abl e ?ﬁ'ﬂn clataeselelgatedhmals A12nd13.1A8ANpl e dlrgspetalvply toltbe gitadR) tefmingtdPiN BH
(Fig. 3ch{Migrish sétrrtfteemﬁnﬁape the b Aafelecr& eelsm?/'él?‘;ﬁ 20

and \gthraug eac§ 1 i ng t roug
respect i VSeI t;ﬁ;e(a;o ? yho rd in rd"fthLSO ¢ he g g%ﬁgif) df(t)? :; ister 340.
GB2008886 B2 294 & s nvertegN é’hgrhealﬂér mﬁ)@g&,

| NPUT VUL HebtobENR7) is connected through lead 2960NNECHE) of ﬂhe la@adssaBledatcta4 thrabgh vaml

358, THE dabdatpsictemdibalticr ofithaproceksor CRUN 3, 78|cornecteddryest 36Gtoythe Hb pbleer dat a
(D term |da¢0deP2$~B (LFlngf)( IIh selegut %ermfnabhe CRU gpercé (fig-HAY). Addrassable datch | (Fign 8a)

the C B, (PAN§ £ p B sP'é"BH’st Ba' 4hr° PtN$e
dhta o m éa gﬂ%ﬁ?? ,sl'teE%es I%?‘% gégﬁs % -
the keyppgahg J andﬁ 7e) d Sbb '
pl exer 294n dfé &rmmhl)e( aamkine eem; inveft ﬁc aﬁtat. ﬁéwsar b ffarrsrn

f or . exanpl298 (Figy7H &, coﬁﬁéct&ianpédﬁoattﬂH34L8251F|gh81dgeThe output terSN?ald_SQEEd 7

The cl ear o @R}ermealmfmmceﬁsar SRYtdecdpeer ( PI N 7) (P@%nﬁ@tb&ﬂeqshble I (Eigd 8a)Be

15) of théZ adaseZdaBr@qvhwﬁéympletxw t%mpum"n'f
the p 4§%r7*¢|!29f "97 E%‘Egm” <ﬁ 36§5t 's‘h ﬁﬁf”jgé g’@g

(F'g 7f) ts(Klérce(Flgfo gm;r R E

(Fig. 8a) 5 hvmh\z?e'S forlexa

ter m nal s 53¢ thméweé‘rd waaczsml( ea smmeo Ad8r3ssable Gitbh ﬂddgesé; of

5-10) CZﬁﬁﬂﬁl:tse:dnmdctedug Iouipeatésd 288 of 884, t eBOithataa ﬁébichthsFtsgmtpﬂts) Qe,nal1
to ROM mUltlm@T 23%af the AT ynit dateslaBhies t o t he con edlB"‘SReFBVdﬂd-‘rYés@sFaaﬂS3§3 to

and 1 (F| ssmh'epm migtiplexsr .%195\] e (PINS er na' (P'P:ﬂ]g 15)3 fhe dri agsf-e
term naI ‘I"“’E"Efg; X w? eyc | nver ovnd | :":H%EE r(ﬁ)’vo
buf f er - or | Faotcééo | @3 (¥e9| o n r‘g@s B d A b%f
out put ter1"ﬂ1 é OUt IO term nal of dn §GRQEAEh leads 416
(PINS 6, 7) of ad ressabl e latch | (Fig. 8a) aaae11272 (F| g. 7c). The :

keyboar.d ROWERBDNMRESEZZARCUITconnect ed by | eadsO8Et teBwidals @2, ASUPINSBNT)-0f20
(Fig. VQ hEhe nrptse8$qndat1 (Figr AdlrimFantrofedNsy 1, 2, daBa latchSB(FmaBg) ate cEnerted By 1ead$2)

of dri the pgwy ong fouig 16d‘ﬁ' yauc 199, ma G(PINS
ool oy CAREES git% G o215 'ﬁ% g
siffad di Fﬁr ¥rl £t rrent

(KCO, pr $S0O ctn

(Fig. 8e) théf#eee.outpew&r tu I¥ned on.ders 11 throughodicl ng&éﬁ’sto 4m m&ﬁ@a &he Porining

t he keydward i nput nultiplexer 294 (Fig. 18N/u480 tamindiidieasaiyhad? at dda bich
(Fig. 8a) DMSPLAY 7h) is connect ed to out put | dhof th8Bawefredister 3AD(FidiBaplaea

r egi st er -34Befpraing inpw to fiigp u$35' sPl'ﬁXI )@P"m Qﬁ'eiqﬁie"’qfil:“@ﬁ ffo‘ii 't' 4408
| at ches -~ %oRdg %2 pF%E I eads 2 1.7

50

. 32 ress I’Ilf’ r ankn

| nput nl’étéb l'l‘éwg ec h is, fo %Qg; 1'?0: ﬁ%eﬁm !7%

(Fig. key 4@81%%5@13 Pcke% fals A onne B’é jaz dé“lg
4) and t ergM) Ramnekteld Plebpadtivty tbvlaﬂwmz the C0|dbmér Hn(wm”@h) aadlwytéaa&ual (Pt 3pf
driver | [300yvB02, aiﬂ&@mape@sséqrt(}ﬁufaﬂ two 30 ibeameqted sca durfemt sourgng rdsistorhe
M cr opr oc aess PINBEJAZ p%%\wndé‘{HUTdbc n nts Pl I@emtmmofmdereeﬁabl}?h’w%qsllg IV7and,

di spl ay5‘i%ﬁ F@ sThegayitnii ge 3\% Y@adgugl\g(@m 8q %gmgp?;h gﬁ-’e ngpgt
ﬂc e e ‘e"“téve'

CRCUT are connected b t er
badi 1. the- CWﬂ contrbP 0

ut
The pr oce i%&n% ?ﬁﬁmlvely to 1 ee 1 ed by na

connect ed eE Vo ﬁneRﬁVéﬁr’égi@@r BE@Et Ci I o &us '
386, 38 t(Eigs I8altind t8b). Mhi aleSoder 320 (Hrblh 6, 1'2)) dlﬁ)ldycmtghﬁllekﬂdt db)brhih)e (h&rtlib cur-
swit ch 316ts(6leg.terdfinals (AoB, Chenathlesthé ag- dr i ver 'remt soficg restrs. Tha Bl teravinal (PN 5)
The power deﬁsa etches Ht'mqgha/m seeebtascqphe of disglay slaeoder Hiys graund tRBQPnNof

3) of disp ﬁ e é‘e af} tr uct i dhe gereder éc%)‘n t't'P't'ﬁ!‘ VIy (Rl §r5)af:‘ j s
. ConneCt@@ (£3§(L fi vegteg aﬁ’ ﬁ%}g? ag ecl(ilsﬁ%P Ermﬁ}gls ?l!"oréﬁ :Ietl:)(l)de':s Igll
nne %

o

sourcing higGhpuh VIl. The RBI terminal (PIN 5) of

105 out pUtthr*oG{;HﬂeB 1383}‘1 r18595h0(559)f data |ad| LdeebdenVIII is connected to the Hi

Il .of the rékbbalvéwgtosddﬂl‘esg%n(nﬁlsgﬂ48&)13are Ref et sgirceOifigt 0 0iYi AJbdis@ay Bading he
di spl ay__ Al@omdetatai thyninat afithe4BckesspP4, 406 amaths4fBblanked reatept fur thedssation 1D

pr ocess&F GRRUI 42 (Rigiefc). The outpugs (PRYSL2. 8.er nil3R) apd(igastsigmificant digjt kg teg RBI's. The 7)
320 (Fig. 8a) and an address buffer 342 (Fig. of decoder 11 (Fig. 8d). The
ri ppl e blanking 45 8b). The decoder 320 which is, for exanple a 110 input

" (RBI') term nal (PIN 5) of decoder 11 (Flg SN74L81 38, has |ts |nput

NSNS 2 o Y ~A



©osert

mned by the cur- its select terminals (A B, C enable the ad- Tent

@r gs. 8a and 8b) The decoder 320 through 120 dr splay bri ght ness as,
s ce resistors. The RBI ternminal (PIN 5) dressable |at (ﬁﬂa’é0¢8$8ﬁﬁ)ugh8v to

ore

_thed spl _ The ad-,. thed dersIVt h VI
are dr I“?E'QE%E?F'QS %B)a"g/r?d!:h consj gﬁg led%’gﬁ gﬂ%%. eﬁg&%%
the riPRhe @ﬂ@rﬂ%l@&i&l‘a SREP| fFig.an he% e

out (F&P)aretarnﬁbdiaiﬁnﬁt?h gkt welaoder s t bnlsmhremaué bih &y [Bolibis 490 (Figd

1 conmets dfdhe, for exhinpLgs d{échargl‘hl&- RBI - 1% nOaadd ((FH)NH&)ceﬁ)f\tet heomg:ludeeﬁds
183, IMays 4N@5Figan@d awbBc) as follows: outpwipl ay swcludegus\A-bit blsaltvcmwaertsédv t:wf&t-he HI

respe_ctetwea' P*Nt tﬁ)a eateq by jppd 412 19 4, pgcted mc 5;&?%%#1

V' h' ﬁﬁqe S in ter aﬁﬁfe ?_‘ no %L
: u rmm (P 2)is con- avi
ar e1§| % e(aQ# F & C%t& ﬁﬁ | D Gﬁi smnl lyf )autp f LF?S &
I NS § wh h is theln&@sngﬁq n€ aedimall fi stru
8&disghay; outpuBtefiiihalqPIf 10lris Yéringcted and Mthe cﬁ&t%ablgﬁtp%%rﬁdhtenﬁeéﬁf ri ng
how t ObyFeash 416 tcCRrinalcBR)bF dispBiy  whichr e di i@bThecklock terminals (PINS 2) of the

a nords d@t%mrebmw@mﬂpamcmc'mal poipter 182 ¢qupters 'FNeareawtﬂont-@qﬁ hydead 692 A
di sp? turttgrgr" %:9% ?"‘e et“i’m ngaandh%PF *gg Pﬂsﬂr ep de a 8d)

. rare CO t term-... -
count % r?gﬁnlrd in @ctecf or exa‘-ﬁ"‘ -ron Of e§9 '§§; g@%‘é?eé nalc rQ 1Ca

and 1 )readThlzoe@tém.aaré@ dl yur es fi pl au&teﬁl& |é&r 492 t&eme )s didek

f ol RowvshictoisttpelfourtB yishsigniticimt dedimél bi NaB5/tebrbinalt 3285 The Youders 1-\eclgarnaimi( Pl N
13) i spaingneretewputigrniing (PIN11R) fsconnect ed | meleisRINGPare Fhenestedithbough leay 56@ '
for teﬁﬁeﬁdw 'ﬁ‘?’ $32 19 tepingl BB efidispleyi s thetOrrhﬁas)cesserx%éFtéemmt

Synchr! as|‘§| H"’%ﬂt g'zélh% put t Belilged|pi re disablg ;rhet | on i s
- (% |
proﬁ? ssr é@?ﬁ&o % slarruarhp" h ar%so i a?:rggl :g %fj Fandth 2

it 1 S
he Wufo'i'reﬁiogﬂin is6gint d&murmé offiRé Sdven COI NC{PIE ns) o thb c&&ﬁ b%&fhr&fgh
.| nst r uepeenyas plisaarge displays dseshownid (Pl N &89 504 ta:ﬁ'rerieateadblebgmtutats afount
enabl. eFlﬂmrﬁdtas'damdAlﬂmueh igight digits algy | ead 4a®nten Htanditp the P Beabief tegipiopls af 11

whi 2R prpyided qﬂtvesepeem aterflisplaved.( p| NS 2%5 efunterplll-y (F k?&éﬂ ﬁ?? 'pp'e

si gni fhoank JRph point; counters |- s@ﬁ%ﬁ%ﬁg ;e492 15
0L Pt Rl Alowk 131 ils b g GBNACt €d. by ’ '5 ffer
494. Aor»%% TR S8 (Fi 0. Semutndliaaiay iro il
buf BEr +419346V Smﬁ*&’) MSC$HWn! BorinBEied\iy ah | 80a h(‘,‘cdd‘iﬂ)d’rdosfwﬁ (Figsg N0b asdn0d)i&reé nal
j unct iioputdittet 450 (M@ Baprithe mutput bf fiffer buf f er cqmapamdtor H14 poludéscivei comiparafdirh 15)
| S con‘h‘%‘btsefemww bvBaqft'é‘iZ tp%mries its in h-tV ‘t'*ethﬁ'ﬁaTOT GWP'% N7éér§ 89 to

t er i rglration raedulg °I“""’“*r d by % tethjck 20
vvhr QB g t°f9§mﬁ EZ% 8.4 o¥:1 & count ers

WitchiRG 'réHulat 6! §0 O"'::;‘TO 513 tat‘el PI NS)

ar e CCHH?!QGtirﬁﬂnt téaﬁ\wghs end- §0&t rb@mt,ed by e 43222 B3Pl BimiRls (INGigS P! ay
. to thetopamLetsarce 4624Fig 94)eThd auaput(chO) ; amtl. 14,11) wha dhbii ‘magiitmdé earaparator

© si gni_fthe ahBv degsiater| ang géfartence 46i2isrcohoad | Ws(FigPn d)of the. @0 ditsatwperdtor Bild: The
renfPnd ddrrvé "dtq ﬂrepslsuutamrbu Vi1 theé’HHb'F termalﬁ(ﬁ'at% grﬂ 11 - 4f¥) of

count eN° °' c ﬁe'f' out puf® M‘ﬁ
90 ar e‘,§°ét g%ﬁéﬁf@h sourcefhg :&ig

otassaﬂe 34167 K¢ of The2 Kbl J.ﬁnee inalsqB! DUl 14) ofthe4 e
cor sesmmdasﬁg; @mgmantne‘cearﬂyneddapf tot he1 Wi fhaghiftld®l cdmparafor 1h Fig A0dj; @ke | | S
connec4 NORtdata 46 ofsthg pBist dgationldealear ge  doutpltagsnioals (S 1i #2, 13,684 0504 to

t he P.cofiverten9ioé. The rhﬁmqﬂgd@fegﬁfmgs 458 andCCB?terM' {Fig Lidla)- ghb"m |hy§eaﬂ6e s

spo

count elfwitching) \};’H’eﬁ B%‘Hs

areseurmz g Mtosmhie, ba ey

out DUt ellive Y data mput termmals (PINS 9,
-casca tﬁga c@pm(_p&, eT egqfat&ount en $) &Qfaﬁtbédaﬂﬁ 1IAEHY Julput héifninaldd and
9b, t h4376 {Fig. ﬂa) dndvio PINB 108Hd2itrit (Fi g.  10b)140f1 3 M2, P10 dbicburperViRI(Fig.UDQL) Yire
congrrshrawn) bithe proaessbiel 21 (Fig. 7¢). Ty nchr onocmnecieth by fead9B3 i34 536c688d to a
014 wtsmm are, conmctesirte\ﬁr‘f‘ls Sofinect e’ esemtwehmql (% i B3 %@WSAPB\*S 5‘}_'41) :

(Fi gs. a8 i 71epder 450°

corrparté?t’o'(l’1 %0}‘ o d?j‘é‘g‘"f"‘ft t°ct8ﬁﬂ5?atorsN§#£ a‘

pul se iich are, for exanple ,éJ

dc- g5 fapiprerter 454 ~ connected as {30 k@Wsnne ’ﬂze dﬁb&nw ﬂblfthetﬁrBE arldFi 0.
9b) to generate 15 Vdc and + 180 nal s ‘-of counter |. of the 20 bit :
synchronous 40 Vdc, and to |ead 456 which provi des power 105 binary

counter (Fig.10a) are connected to a 5Vdc switching regul ator 458 (Fig. 9b)
through Ieads 506 508 510 512 to the aer to |nput term naI 460 of +5 -

.



(swtchr ng) provides through | ead 470 a + 5 524, 526, 528, and 530,
respectrvely, to the Vdc vol tage. Wile the pul se duration nodul a- B3 dat

i nput germpal::(PIN.1) of conparator 55 tion dc-dc converter Qﬁg&ggg& by 9
lgads 472 120 111 (Fig. 1 Qd) and to the A< B terninal (PI an .
~respectively, + 1 5 volt and - 15 2), and BO, Bl data input term nals
(PI NS 9, B®kdrminats{PINS 11,014, h¢ ol erapspdtony povetermibghiAB, 2 andi Y1 @INS aBpAB.a1 B)r
11; the~ Gu'tdm)/tleadaﬁm teathe dataGngEitermi®d B3and t of dekmiyBratordrfBig 21Qb)pdutputs Q0, 14,
13, 12, "1fjn Bfof@emmreror WFl Filed %mﬁouare shoWr‘r')'Séf 51 rarda diéd%gsdrOchc g

Zghnel—t fgtél\gdifﬁ% if g:?é\%%%ig\/el ysﬁq SatE;?"P:rBa % '3‘ 'g’ EEP% a) "°

1
and 5 (n RS Sflcesedl and m'"’iéﬁs
i nput  A<B11einid thet.h@ttaaa ucauwuégﬁsters connesére.dctwbp ha%d 591 5961%98( BbO! add
gnd BO dasa4 uﬁﬁgjthet(H?UTﬂélﬂ)Her(d?rldMumn’ 54700t Sho®02 to data input terminals A3, A2, A1, AO.

9y of d@npar at or I | 1 Ob); and the oul®and AeBniPHNS 35(13,12 19, 4102, and
11) of co ltl@(ECQ RFFER comparator |l (Frg 10d) ou_ﬂg{gtg:rr@nal Q7
connect ed ‘f‘ﬁc ’&”’&W’ﬁ’é‘fﬂf'g 899 and of ot "i('b@

(PIN 11 r°° Rl < KA PTG a.saa
:' and1by f&r%x’é ﬂ7|40§bﬂ§ The!" M $@thrétigh @j of EW#IQ“ c

10Db) ; outautbaer 6 r%-(slahrectltbmmﬁarmmao at or Vnédredby Qdis)sosTrwaceuo nd (sl?lzl\ds
4, 5) of (PaNgh, 2] 8) dohherted] Bespeaively,Ctorthe out putlatafinpuln eerdthalsi A2, SWIN AOramd ATs B
bi nary coﬁh12Arﬁemﬂe&9b9drle§aa'Sm5@$)(P"$S2 (Fi s(P"lS% 12, tApnd 4) ofeqomﬁitt(rFfI@g

ia d2 186,187 andy 188 and, ari 9d: o tepmpa
Lo 5028 e ) e £ ad 92 Mf "’S&r R
output te ‘i RIA e }ﬂ Skt or ed barmsrnﬁe w&ea%ormof wiia
Q@ (Fig. éﬂn th@ eéo%taé dgs aro%)

S oh-NL O éﬁ£ BEA 2BGhf COMbarator IV i is
regi-st-er ndwéme(hheﬁkebyptlrea ircaR 47,5259y, 598 |e'ar1dro‘a§|43¢$,n g résitorGRithe

decode25ah@i) bad focthe Tt data afid 2orttol thgisteri NP powerrsonat of Ag, 132 Thedbytpwt@erbiinal
75 and A>Bi4 Fﬁlgssms am130c)1az folmols Q3taof CRU DQ@@DE@MNEF@WER connected by lead

conpar at o?“tP‘Ilt ape) tieFef-nal Q7 6%Rdo E’P&J"B dfof e 200
cted g rr_ap reseft Cip i cgmpara-
JR: %jij e b IR Ry mara:?a e
of an’ SN7@HgS r@'ﬁgnn%cdau %Qfec(u&b\?;(ul% nverter ) bmary('(féﬂ’ﬁ’l@r‘r Bit 5‘{; bit. he 9 and A8 ;

out put tereaalsnmzs 502, 586,968 uhd 610 itsthefl Or exaraadne.arsarprﬂwahﬁ()m of Idoghparalidd | (Fig.
-t hr ough : (@nabfe teaiodls G\(14 FINS) of Bchit aideesson- ddObldee cotectad by ildads 626 @od 628 to
t er m nal_sakle lagheg!, Ihdigt¥da VIOétiGs!"l!}lDG 608 "mmteanloa'st\z 133( |INISNE$ 1t4) of.

~ connec éddat?é “i°€/Eﬁ te’tsﬁ"'t| d| nph? i *a’i‘?U“'A B |
Al AO ? \ III s 1,
conpar at or Ebu ﬂﬁﬁLé&ﬁ 187 gitlte a@'A >B and

out put t eréx iRddreer Qﬂ..ch eug p Dterrﬁ.aarsna e { eng Mabia bl CRHA nﬁbs o@@&ﬁ@eﬁs@ vio
85 Q7 @D (rPali<ch, 3\5,(dnidd.1) t6ihectad.respebnect etiOHynd betp@Relntihglk=BPIN 8)pbf compar-
t hr ough | twedy. 3@81eorfrocesépoeaeré46M3 ml:Banc618 andtOGE\OIStoothed‘tonrmm At=n8 (PIN 3) of
pr ocessorcgﬁfa?@t@tef P}% 1§ 20 eed i - penmr#arg R °UA@t'W= B (Bw ) of

conpar.at of 2?8 (Fig. ’Eﬁgataie ;ﬁﬂ‘u‘“e"t ara put
The A 3gEdl sna%%f’ o amo His &y ocak owﬂ %53 ate
(Fig. en b v I;WthtmahAaB FUJ lectfermfalsSt OF 1 058065 enabled Og

- data and @oms$ ok, BegHdsh dsta in &Ompewem sour ce @hichiaflowslthe. A-I.rmeblmputwmw 6) of
‘term nal BaYof(#ches.l, 1. I0ahaadd V dbahe mpuff ol | owsompastar V (K. 10d) kapohagétd &n gut- 1
&) is coﬁateet\edorbspl reea*ter@&ﬂpme ProeashoTzs| Y6 %glnmgﬂ ¢ gonal tagp) inperter 36 and

Nl Lt R S R S

&nd decodeér ru‘iﬁ tors -V (Fig % 20
30 Y5, Y4iNPGR oA‘r’z’A AND CONTROLNGEGIBTEAIM OUgh 14fhem rb:’o ptaﬂera?térﬁnﬁrme(rf@ao%@
‘bit symshr dheuka feirginali G hedstechesdnmeagied, 12@sppotdsv@l 1y7,1. by bi nary counter
bit by bi ¥ (Fighd OaeRd A0¢) ﬂﬁBISquﬂbvﬁﬁlBuDSM 566 568 and 570 to the

“t er mi nal s’e(s'F'IONSOBhQiH@NeFt)SUBﬂ'Y ebhipat Qit Bhe 1 QHRQNQU%C WTﬁBNS)

of 8 bi t gﬁqv@gggmala% ﬁ?se"(‘fg OécP"Sy Ie eg“ﬁf 3 %ﬁ

1, és'o' Lomﬂa{étol%i&:ol g% gﬁ %ﬂuHﬁqd rs C n ot.rFier 2 dls

of 35 @orﬁ@&e&fm&f ledd r 628 s&?@p ous
(Fig. 1Qdjnd ow)riblbntrﬁrumeaansr ofano)NDE tsathioagh . The &ﬂﬂ r Vmay
A>B and AS82 (fy.NOd);, ou?[)thOSCQGpQVQRINSS 11 nty beexafnpl‘e @>SNTWIIL8 162 and counters

- SN74LS25918. 11, 12) of latch.1i {Rid. 10ahare [cvh-ar e conndﬂet/euhv bee Sy @samplel SN74L8 168 s. The
buf f er 634peqted by, leadsc§84. $88n 58R(re1ingoy i h%@‘{"é?'m‘ﬁéﬁfs capnectsd’in gascadsoTheAd
A>B, -hex inverter which has its input term nals A< B data input term nals
of conparator V, 40 (PINs 1, 3, 5, and 11) connected, respec-. 105 and
output terminal A =B (PIN 6) of conpar- 'tiver to the processor S A14 Al

Y A~ 1 o o o

ut termmal puns




t of Q7 interuupt ciruitry 752 (Fig. 19). ter m nal (PIN12)

ct ed by' | eads 572, 574, and 576 to.the AND gate 624 I s enabl ed by the
- atch \Y (F| g. 10c) and propagat es the 0ut put of AND gammzﬁﬁesmal NPT

@ant all QR witer RURG fo8 &
-decade:@ymmmhm T:osemﬁﬂm aﬁ@&eﬂ@dw scl osmmmnmee@mﬁemnmem 580
(Figs. W*Ms(iﬁmw»ﬂﬂ@mnﬂéf@%g consi s¥Emi: (va/e; af m&ﬁ‘[‘dﬁ'ﬁ I@d) to-
sbied by 1yl B35 conpestios imds 24 ) { 5(3 gl denpmina of S flogy 1 of

B e B el Q?’ ok e SR
' na¥k B éubber | isbonrietted: :ln@._:@é&fh Lokt (e G2 Mg e D€,
for exaldier BhE4He 08} Sthe in@neoasgeCt ed wek@@.%am 5&6%5@& CQwrmRUL
130 cmmnmuhc&hmmwﬁwmdmm cascadenakTm& 4, ﬁ&:,OtZ)aeﬁimmt\eerg,l ;
t hr 8 FtG/isisscombasted to the diear términals 8¢ (310} ar¢ Fangy e@% ¥ tedit 688.0RIGgrek
. .phase @%WW@S'WM)V’ eﬂﬁﬁem ed by 5%@6@@"%(‘ . ffer& ”)“f
e TR e 1 532. Legt® 256 (ipoi@mAdle ternal PO o
Y 5 . 1,,, ; _. ) Of a ouo.._u ... _ 1 . ;.: 'I’OI’ .
MtedBNpuP NS 8 A8 IR 3, 12) & the
buffermﬁ@ﬁﬁﬁtﬁ»mm@mm BFe H’aﬁéﬁkp@t 70 swmzmr’mﬁp&nﬁ& The
QD termﬁ%ﬁ)gi’lmaﬁeﬁg st@ehaltdoemed ). ist er M nagroguiti MavdeOPhaten ahd: envelape pisdnnglPl N 11)
eatadcte they tﬁv@fmfﬂ)w@% cl ear iamﬁ'@#aﬂlbe(\b athl ﬁ&aa'ﬁle@amﬂm he
| oa wﬁmlﬂw'sqzﬁecm- --wa&"-. ot cofi g 6 %F Fian. 108 ineqnapaeq |
! E 1 ';_%he tert WPkt of o

el

H 4 .-.'. d\eo

eeném@ ,-;. G 10y , _-__.&Mm@aesesﬁumr 10&)

. . -bylte'é&&d&tbll p- 1 ogs i : @ed,d8 Borinacted

powd® wespsle cm g;tmtyfmwmm ofP) t K terminais. (PINS 13, &mm&wm N 1) of
“the cdm}&ﬁeat‘o?“ﬁh%gﬁ? -_-_mqiofof count effid I guale ._]ﬂ@cﬂneaﬁﬁ%aﬁﬁ@@ 46 of
1Y efe $°¢ erterby lead B "‘B’ . 339 he
e crrymt ut teremin [ {PUN kO _ el iter has
‘~ {i -L.Qﬂ Qéthel €20 100 The clock termi?@isﬁemgl Nﬁz}%f&%fﬂ@) of
count p\é( ugrahﬁm@@m ‘@’Im%pam@ai ed tondhaa aaherds the b 0 flip-flops 868  ( 10f)
are coenb tad ripyle catgleutp@Bem@RalPity (1 Pl Nblg. dDeran pbmeinsiel by tidadoigfhtothand t o
692 t of Herf mhurdird((FigNBIG jsseonmictest toNAND NAl\mgag@we&@uoam termngum &Bhi naI S

prres 850 nbone pues 'ﬁ_;_.,ggee 16 P Rl b
. e 1..e.ioiﬁ'- :

«m. Kt p&u& 3
20 istﬁ%ﬁﬂ%ﬁw ter%ds Q

: £ InpRDR-RACT 8f RAND NGR the
[ nvert@g mput 8 and to B, C D terninal Sgatéd W ade 136 TOh). orfhegwapga;-
58286 g The cppid harryicutputi tepinat (PIN 155 of 110 input peaitive MORga esooaydley 712( Fig

10h) m’ﬂﬁwtﬁa}mWW-- mbg 10e) of SHEMAE2Hs.| s} -

gr oundg ’ Sy :msmvé lro(t;gc&é%ggﬁf %%%85 '

v

I nvertar " oads :
WNO§g wi Lei‘ ﬂ &i; Wﬂhrz}za riipid HeunCtiﬂ’f-‘ tputtexmmdsﬂ 3.4, ¢ 2 er VvV
(Fi 9 lé¥nbrakdh cRaiE S, OB dutpt teingad 572 7 e d@d&dedmlﬁéﬁ "A(PIN

90 | eds oFlebuiwer BOB(Fige nofHRR c&hmempar at or egnnfdted). ré’épe&tuelsyomhmttémq;s 18e) -
The enthlugh (d8Yis 662 and 664 to PINS 3and P0e) and; e § bbtiplet inputgdsitive NQBogmeler = ¢
680 te‘#msﬂefﬁ% éaewwm h LV F?%@%_qdéomwwmmahsgand(ﬁ 10h)

and® . abs-of ah- ' gzcal NOR gate 726. While the: gtt B)Ut of

v T AT

feta SITNE .‘- Yol Ve
as pr &yl d@&% BiNg BL U RBngld: termindid ¢, 4! HPb éff é&t put
term rwmzﬁm@; Qbﬁ;m“ﬁ' 1 duighnal s éﬁi 'é&é’ﬁnxﬁé’kk%ﬁhlaﬁﬂd@h
coumemdéma:t&mzﬁabbm(ﬂmmm nal t#5 726. The autput terminals 12160 ahdt Schital J- K
f1i p- fleopsais SINGick. (th of cumbataA® dkigt er | | trip Ei@? F2arg gomrected do [nput ead
648 ’ﬁ%ﬁ Yh&ﬁﬂ ﬂBﬁceweuﬂeveﬂﬂaé%ae syn@ﬁﬂ@ﬁ}f& m&ammww Bdagut pp

f
carry. { ) 25 et v _ 'i“ ﬁf}‘lbﬁéébond _
i nt %gv é? The. ml% L2 ..;m'ueﬁupu .
10e) - 'J.' ! B |a)s'a'coﬁ$1€gcte %o’ the @726 ila o iﬁe cl ock
termnals (PINS 4, 12) of the flip- ripple carry ooutput termnal (PIN
flops | and I'l of the dual J-K flip-flop 658 is con- 15) of counter I(Fig-

100) |s connect ed to nett ed by | ead" ?20 to out put

ey ~res o1 o, T |

3 ’A . .
sy =




50 whi ch i s del ayed channel sanple strobe 120 | dent i cal NOR
gate 726. V\hl | e- t he -out put generator enabl e. The QA QB output termi-
termnals 2,4,8,0,6 (PINS 1,5,10,1,7) nals of counter III(Fi

ch_I/nec?l'ed of decorder 712 are connected g‘bé@%@%ﬁ@
through teads 662 and 664 to PINS 3 and 2 to I nput
term nal Sreﬂpe@tnﬂeﬁl{ Q&tWteﬁﬂtnﬁls?ﬂlﬂSCﬁ ah\ND gat gorfafrelyisted 544 9pig 216h) L HHeVSE -
and to i npRjtoftier pashixb D-tfpeapabitile edfed\OR gat e bltputitemsinal GBIR, ﬁ%ﬁ cbiap&QioBlll (Fig.

. termi nal wigered flipHlops with pres¢dnd cleap@30The out Qgitis temettad kasthe Jyrtiomdf iBvesfer
magni tud Sblg;%?ﬂdt@fmqnaq&,s %qn,qgnrl atpd tof the 740 and the D terminal (PN )gffnp}(o hte

724 ar ¢8R

e Mt
termnal s LinstH AN | nput %g %’%ﬁ%ﬂ ] 9) of
(PINS 12,, s 728 are connegﬂ}{: the Dt |s 7 b ) QJr)lt%} _

gount er | NE‘Q FRg2)l&Hdualbd-8/pe PO étfhet hr OUQ 744 whlch may be, for eX@kpld) aﬁ an
Sr74LS30 tr‘@berbe flipeflopp with pbeseland el 3870 aTRISH72LS16 3, hes iderBBlel tarrmjhal (T) (PIN
130 andT|89 @@thtﬁll ihals (RIS 7263)a¢feiuebfhnect ed 16 sleaterminat (RIS 1)/gnt)A arid B data
conpar at 0 °HSI clg E’? f ut tf@ tﬁerra-nsls 'ﬁNFil? fhcqrwegtz q tgf
¢dount er I ES% f a{9§°’&31 35’ &9 bﬁﬁi eads § UR; Fesis §2Y bled, clear is
. e roces or r inpu and Bare
juncti QQS but 3 éf-‘ ar a80 force he cl naZé_PIN 2)
respecti V prede? tdrifha Cﬁﬁ@(ﬁ psﬂ andis cofRette Iééatﬂ'?ﬁé ?d't %r%

Oa). The W andtcldar 3hd plesétheninusd 1 laﬁd?4|3ft ype PoISER ekRing gads 3, 11puf fligtlops | and

term naI ﬂl?tﬂhbzﬁyl apd llteWbdbylalleaqR@ tri g:éldeai O typp pbsityesedge-triggpred Jlig-
.and cl eartozs ' sfog, edpedeninglhe | u c ?R?n QﬁaﬂW@kttefF"'Q%WNL o flip-

oo dB @6ﬂ g'f"o" revgag arts e e e
flip-1l Opch nngm es toger and ' nver th ?sé Q bit
ect

Dtype 'po E "7l:)% N \}Qnd tte‘?ﬁ;mrrb@ ;ﬁle.(té?' NS
6, tﬂé)su: Btchestapd pr&egsasr na o l nserhtaaﬁ ﬂé. h.eteduahr obnHb . to

2- | nquSANDutCRulltuptéﬁarrtzm and the D4itpus teedispl €8 the ;tuhtm oadpnlebmwmhpt(tl?éﬁiu&) -of
gat es 728nals (PINS 50 Ok prodide thet ‘rtbOIDScharrm naI s (PlNaﬂSs m!:tipdn'@usmdl (BIN 1%)mirilirer
744. The &36nuses phase rzﬁanrz' tlrzlpgétgn Je'éief,j ip=flop 748. The|clegth

may be, .f lfmieg F\ s chy -fI T"é‘?’f’
ﬁ ngﬁbsggé'asfﬁ% ﬁk‘"ﬁ%m éltgegfﬁi erﬁm ’t:;l) @1" ﬁi%g‘ﬂﬁé@eg ﬁ§

732, and pEOOED @KRWRAVE PBAIGIFHAGE CHAN- | npmncﬁ&féﬂtﬁ@- .ssétRérN&aBrprﬂMO) -of the
connect edNED SAMPURBISTRDBP-GENERATGR ar e connec Deglpdffipiflepdl ot3e dual Puype flip-flop
resi st or: wiee ébgqutiiut termanal R INI7) 0¢ﬂ@eﬂoplls t hr oaga ahheo bt gp relg®r taosautme of

pr ocesS8r ofcthed "pd'pe &ﬁﬁéagah‘é? esgmé hig- 'h Té'eprese'om ue' of flip-

t er m-nal 3¢t :f:e ' ?f 80 fd om r&:; ptglf’p 'sc';"('.; ;
term nal % % ppéfﬁefﬁ\ﬁfﬁ o0, 134 Pt JK i flop °
connect ed l EPIN§'Q dnd B lof BsmOf IV 2 arQé} irfdl ﬁ 15} & dTb al's
1 and 4100f)arato€ aele.staerembpa gl (uip! rB6mster toel) 105 oﬁipuprefrtnaa&flth@mdﬂt;bnrmfﬂh@mﬁat 31
and 111 asereh aaio{med(thy 18i)lapdithe/8% A211 of du flipfibpy P8 are connected, respectively, to

positive-ad éOt'm etd'Sf(ll’lN -1%.d3a1 uIID) u re'm%toetput fémam (Bl]t mndtlemmnal S
fl ops 742a r?gn iPl§ Llp -flop 742.

t tput this flip-flo
Hestpes agrrg L 53%*% o LR T e i
trigger edcd r%l QIEI odJ. Tﬂle5 : dea put te lllé?'Z pr e&.ssor
The ot heraf eﬂnmr(mmsi ofoApBaRtor i I M n91l711| &ﬁﬁth&g t&@ﬁ.mlmst)%
(PIN 7) ofFig. h®e)st¢rcenlirreattdthsv I¢adbi1 38 16 =iBs pr oc @6 0bf dudl JKHligflop’ Z}8 ATt da@é ches

V and VI mpumneroaldﬂll\t 3) dftvemparatoui! (Figr ni nal _ ofady interTupeis generated aRer theilest dat .a

Iatche§°algrpﬂlg) s arzwznd A>B inp@ trainaly |t§11"§ &hevrlertmsqgg 1%&m¢ﬁ<blgm cowet Iee

i nput  mul X erm Pr

Ear ry OutEt’ °"§°3Miffﬁ§i ,g%‘ﬁét "p%’; prow géN 336'117 Eﬂf}% pres.ﬂhl

15). and ¢ kctb@Edhe 4 Ju’t - :

si gnal 5t frminals (PINSD, 1D, aft, dupdf Ikl B# i p- tt@mm of IlkEfr.sJﬂear oi.ﬁKm:pﬂﬂd;ﬁ7
and 7 of ' fhedoma slota ahdI:ilmtrcarneknster 544 (Figt m nal éindcted 39 awbutbheof@ntiypaupt reset

flip-flop1Pa). Ge Aatfé:hetputl teemidal|(PINoG) afhe RF um& gate 748 (Eig c Wik and the duaI

D type fi F‘WJM“H -all srf@nke °Jh‘30 proc s ut _oul t

o5 e i pgg% gz% ; 7%% | 1126 ﬁ;%géa%gt%" iR R -
are conne Qis : ’?@%ﬁ nter fo
FUNCLT 0N S b0 S £ B nd0) of tB (Mg ok inta RO OR
D type flI AD-nﬁﬂtﬁﬁbrﬂrﬂnan(P[NE1Biuﬁd 10) bpepe 1 i p- f7lsep7 meo@gautmhatsetsmmter&ﬂ N
7) of fli perinectpd ko thé4Rl, %] A30owpyuérmingls r ei SinbloPINS 4 &) cameoted Fesmktivehe td - K
flip-fI685p(RANS 5 Bi §) ofllaeh | pisthemput da80 powdB0 (eaidy 574 @nY 5601eé thermeacessar &RY nal
of flip- nected to the.A =B input ternmnal (PIN3) of flop 11 of the dual
J-K flip-flop 742 is con- conparator | of the del ayed phase channel

'nect ed aI so to the preset term naI term naI of sanpl e strobe generator 660.




1.Ce) is connected by lead 738 to A= B flop | of dual J-K flip- flop
8,/ The data input termnal (PIN 3) of comparator 11 (:Fig:- ready
i Meprupt is generated after the last 50 10Qy) whose A<B agglzéa@ggagut 12
term—naLs-——L—LS-sLLgbe—\Mm-c-h—r-s—the—L;_s—peangrﬂ count . The (PILNS 2,
4) are disabled by a pull up resistor preset termnal (PIN 5) and K i nput
t er m rgdeoday agd hufers §F2 Bweﬂqar:ﬂ@c)r 10|) | Apetraifing recosalild be(apied @;ﬁieﬁemm J-K

YWhile P gateq{, -hes. e meie}o, A m%weg%mg AYl digite

3 s ({10 Ml iﬁﬁisl ‘to resis?‘-‘efﬁ&&ﬁ’ofﬁ___ drpiay 15 iyt T9fee(

oY ggg : re T Wil d to anly o
lytbols 4»:5,. . oner 4l are tedtidSer 4
nﬁgk ' ¥ -l atch Lleé}f(CkR) klr? Ortesteh 4 1Bh. 9
flip- fﬁv&w tuﬁéddsﬂeéddﬁ?é bDl]DreWe&s&rthe | syt mohtticts @rgl mrtteaekeyr@ﬁester 544 -

(Fig. CRu dacedet aai hudfeemn54%1Thatoutplt an i nt ernfq:mbmreaebe disiday andless the kel
out tﬁe‘t"@r‘#ﬁﬂﬂﬂs Sand B) re@»ecwelmf o e fsbgﬁgne@ he: %mfafr Bew fungtion.Fj g

"%
.

" 9atesH1, P§ grey E“% --"‘B hPER” t FaBES\ _ 3P -ghanaes|
REAL‘ r@ R «,; iﬂ 60 WhF’;é I eéinv‘&%z
(PINS giggt nhis @S ad| ed Dyl PA.‘ﬂfan& Y ¥ instruets ¢ 3

DT GO T b=14
real - tr.mlmﬁmnwmz 3,004, pBP&RSSOr &am&&mfm@ﬁwener(uﬂr@ dala dkplay ishe
A2, 18\ to aggdl up redi&idr {ofd hurck dBjppwemnigude BQ mmﬁfmni,&ﬁﬁdnﬂagr ot likplay- '

_terni nEdis ThPONSHaE, term@nalslmN%W@ 6} 7581 6 Bnc@m. grwrumamharsaw i sisachput.
ternmi- premng g g ey, e %7 &1z lelgek tog out put oM imipeias ATD rﬁ‘dF'%m’(CPIfNSdQP‘ B)
conne '; 1‘) 750 3' BI NS 5, 6°" Qﬁt@p fi"" s afl"i’giﬂf’gdata
130 bep FHe R

- e o . per nu her is: entered tf eplus/-
Rt Tand then the ENYWey is
trail Iﬁtﬁceéﬁj’reﬁta\lkédw ;harraﬁideﬂﬂmﬂdme deci n‘p&e OR gate. 756 has its input
“t eni nadfsiuaiK fietiopt 748. 1 Te ompatteinti- necess drpr mﬁiehmths@ré flashing réhes@nnatict ed,
r esgec‘!ﬁil V@Nﬁ) of &K fipflap bipxonnectaditer ed af t the dﬁw@m%}a&raar nivasy ﬂfca!un fpr anyeof
jdagscrerstingf (RN daesepessry (A Bigdelt : (Fhe digc .f-; lusg | |

| gnéP v ¥ e

respon® téTonl'y one key at a 5 buffers 5421 JIes L1 aefen put
70 ti nEHoF PRREL are corrected after press U Sntefla1} ) 2h Sl g‘g,a;_Z)
connect gHe FbASRAEE (Fig. T643adudeSalt) Key. . Theutidh Bbé blealbmdrd 5rmrghm9rn for

ti vabyon/offawiinds2 Taltedrt tHelower righe pr&ﬁ:&@st&tow:@métmm he diffe@ncel he )

- cl ear ¢fahe eorarobpariebrA dirdedtstidif4dnd buf f er §DEAR tHTdrghch trpanitor (MON), efle (Mt | on

in thef°€ﬁ8@ rtattremr sute qong; e t er ni nal 9DF Prm@l‘"{&h Gﬂrrewae)r ﬁ)e 7'%/
Fame. figf ' ges

s§ Ly eﬁ’r’ ga newg (;r§ _
plalion dis he far 1'1 C o415 . ofri
el ik il 11 p- eomsaf. +t1$§9 D6, Shat | ons

ar e nNoatk ﬁ.haagﬁdd&yma%:ddwaﬁmg uﬁhiétl- J- K pasgbdery i rmredg@amdf pfewl ear

key. . thhe?ZEhwitrbediethe dinLmede. Fhbdisplayh f 1 i ;hefﬂmp@y ?xﬁﬁy piBesging amsafithe &memi nal s
(PI NS Fig. Tﬁmlma fisplays 7&h@ MON. ; tien keyskructs the 11) and-J: K

t er APnaings cig e, d'%vaﬁetav%c ol Gh Wy tﬂgtmrécaﬁeﬁwﬁ Qf‘ﬁ?"tbﬂéh%
di spl &% %“‘;mmg A9 aﬂ% 'Ifefi‘ﬁeﬁeﬁ'r t a si§ qf.% '.‘rﬁ i‘:‘_t Wa%’%‘:t o
S T e g A (PI NS

used f Ok e RLRLLAG 74 R %rlﬂ;)rl&s ety SPI ay- - It right' P EY

10, G)Reysmvldéﬂzﬁtb%rtﬁé*‘righ'éﬂéwem & DI US/ i At Finkelie with @VETE IEE BVinD®s is less

I s g8Cfuhstincatehbiy. Tie dita (amkyareéqs fnclude OMIQ/thah 4F @)SNRRA-sAKEN sibibal oh Bbise RS .

the di thpheydigitol) thaagh 9}, 2hskhiinusctienk 2, sdes thboneardthe statichonaylrmnbe t he

sign dﬁLBX"@'drﬂn\MéENE el hﬁ@%ﬂ%@ysor 17'_?"?'# NSOtbsfs)r 1 'Twlﬁm—gﬂmg@s in
' CYERE 1D o theMOBE is of

the da%aag*‘uf _"'FS '{uas: E\;’:‘{%e nurh?eﬂ @ke%t t"’?gg '
h : e aunbey: £ iﬁ,ﬁ‘ g e
Lo BB % ke msnume 394 &Jt@ﬁéﬁﬁfretﬁﬂ@ ?BE?EA_&&L NT

: .— es'ore
key i sefrz& &wamﬁa‘cr(ﬁeﬁm ké}&,&hé upt J- KpoiNT=Ttudibd on & #S5EMe Qls
flip-fdeadn aré e dbmitt IMONS BidTMode ET 1 or wiiméhgoia bitahed andicdtb@sniang, Aian@s on
al | nafm mwfﬁbtheﬁpehd(fm-q;lsfar@weF i s conheaet dapendent uhen whish kation ankiwbatr or

5 b ; t d gnd greccl -
may S8ckesk: (TR aaﬁ;ﬁ 1935 tipfech fi%rcte ?otnﬁez%g%rg%g}mwwm g?aygﬁ%eﬂﬁgga, 90

e clea e‘,{@%ﬁ PRnBioni@eS 10k ndl ';e%ssg?'t ly

%8 - to press the clear key between: func
ent we&esse@@m r@m&b& @Is@ﬁ@{ .uamﬂastaﬂ; | - TERany @Aé, P2 Ridlctidr hdd: bedd damplBed éH €S
an the ineati ke prd3seat, ifeein ae:ali&mubz( val i d siitis enbe sHorfed kithd thaéledrikep of drgh
762 | o-demérdatam tmﬂlabelsmmrd in iy Hisple®370he fobﬁbemftrrg:ﬂbmhusmhsrametthmm-

dr ffer@ﬂcé‘bx l’fg E&‘ﬂ%‘!“eﬂv 'Q!I'ier) swh¢r rﬂemw Bfessmq qf@fuﬂcttohr*@\ﬂ

0 lsg%gg Q%M? ff’gg“t €4 gréh ng dna ODE)
trac E’%si’tre)" F I8 'ﬁplﬁ‘f 3) conef t]”ef)’h é'f’t.m. \ ."hglr?"&?"ﬁ' ) HBa‘gtW“t ch
to the ex- invalvid data has been entered (valid data for trene right

brightens the. display. The. niddle the follow ng functions are GRI 4000

v through 35 posrtrn drms the drspl ay and t‘he far Ieft ' 100 9999 ND\I 1

o



th,e ten digits (0 through 9), pI us/mnus, clear 1is Iow(this means t he

station may not be-(CLR) and enter (ENT) keys. The function keys rel i"abl e.'-_'* '

as ot heés . TRACK-station has are again divided into three ggﬁggﬁ B
-nanel y,~ been | ocked out of CYCLE ID or the MODE is primary 8RB key3
secondary di splay keys egal to "5"; (4) BLINK this neans that the 50 and’
speci al fieeldréht disBl. ThENRitdMdtIFRE) RSandl € 115 secondafy stations are

bl i nki ng edebtiohgit Will ai@ayshdispliyatp lowepet | t i on EXAMPNEIV (TBRAUTOMATIC OPERATION)
di f f er encuetipat!l aad FDuminel predsbd; The SlpciBEC] MAL e Ryepr¢ssiDy ALTiRdkeythe fiee idiffefelicd O)
keys; thael’omt is "mtﬂrmd'cﬁlﬁate@cwetbfuneﬁqn by thfé’r d1°s‘p‘t"@§§' statien isclispiayad-i Foyr sace

th f‘w enkemap S N thainextistatien 4s sequenge '54 d -
e i t%' S et o

station ," 5&9 foﬁ(;],anghange EmMp[@VWbW@gce 120 data is
bei ng di- Sl&lyélﬁﬁ ré’d% .AER- t%%doﬁ Quheh&' I'] . The monitor is used to’ dusplay one of the
get her 1%i GRI hdsaoti béem ahitsed. APs ATHTRK he cI E&r mbhitw gedatasdollovss: t he keyboard
for maxi NM@DPE, MON-—svheneverthdy atsoessed.he Lor an Ggde éctspteas t hepsignal-tognoise (BNB);

“As to the':’r hetegg;vlmy@e upit is; sgill searching es sar y ‘;/% ¢ diplays, 4 g“feeﬁ“t' PPQatO'
f".unct ' O.n :itam rmcl efsrslctlioneo I?lau:l'Dk(:"y beg S lat E‘L e’tw Etﬁ C er an%'u
that regu .tde&u?oﬁ Eae%ﬁw E‘ Ll

been COmPLar Aol o e r ek Bng, 1) Poridhey iy e i
to be abOTHee@quG'&&l@erpbﬁudN Ia@Fvalj @ytefdd any i dﬂﬁtméstdwd-tt@tibn BGO andodie Bbcdaashy i N
| D di spl aigentifigs tlmeotdmechfamrheingome&e'gg Wil testmmaEQDthe func- (Fig 11by,

.When a_datarest @R, pngingrfeom #1000 to 9929, is on d?édi' ‘%’55‘?% QYENGY errwnwtctan

key is2Hi ngztf'ge%tt?ra gemn ch $ cal 18P : f’t ‘gﬁl Egauency | err%gtn
nunber enflyit ﬂﬁf;ﬂt@éﬁf%mg fg"f“étt?ee posi t ttettfanﬁ i N R

130 bet Weqd r?\ Beton JP\? e redldi mai nt essn e MON key the declmal pomt
GB2008886fanging 3¢3mt Y®000ks 80j00d! am&y The au Mndt&t@-gccﬁiftﬁ { N@it the t

will alzmmspmyea hayait he fduadmes tthe nduiANGH E 9o/d4srra; smmab&e@eﬁwmm press-
st ati on | éhaga.dThERuttmeEnic sequeseiof Thhdispiaci nral ing a dgit lsmeétmen AelTkeyKiefor station
tine diff&UI0displeysa TP§°VJQe’oFet=Q9dF Htﬁ"c anla E‘lﬁi‘fs lsd1*ﬁp'alye¢ togpther

| owest st t?'B?f“’F y ¢ha g gispley, th§ m

Hatl % |§ §tl"
pr esse m S _§ n | n C ene ong
e e L

I ndi cate bvadte tHearebeiernas’ been accept ed Thi aewvghtsptamhmefar é)JaﬁtpfeOisHGW ng
EXAMPLE V (MONI TOR) keys ‘are pressed. GRI - at fopaiveirequancyvdnen ofithat station] iéhen
nmoni t or__i EXAMBEE.t GOENTERAY GBHe of the 10 GRI tHlPe@Slteﬂt(B?v Isensessedhthefreduentperror is

err], 3PRK! a GRI has noy beemprevipirbsentere 19k oY othpy darnem-
REARY aTﬁS ﬁ ‘TWE si gn 1" f’ﬁ cr‘?g %:E
@ data

pr essed the first decim |spl d then

g
o wrenseipe e ol S iy

odlsp the appro-
Ak s cbdlem iV ?
envel ope- Gﬂl‘ 9 Robh és@&sto re- msert it. cyc

di scr eganthe 4;55;[&)9,, wheR pressaairstoragiing@rion Thas mai n or princi pal functions of .
GRI, TD aref stérisethe @hiatdoking fbrassaiobetTveen t he EXAMPEE VBMIODE and AUTO are
used to sdisriays turnLoff mamentaliy to ingiwatertoat] ope of thnéW@lPékmrﬁu %’@Spéﬁyltbemde
and to dl@ﬁleéi?'f‘%h??ﬁgﬁf"é’ﬂgﬁ't% di ff erences® ap@g a’:?tﬂ'Pgrfﬁﬁ% des are:

rel ativg ECR/BAS el RoFRNTRE 0up Repeti 1o iy RSV THICHERES fE
nast er -t o- ﬁiréE M\% ob. agé&é? q,qy i den E;to h&@wavekd QraﬁE‘aoC 8 :
used. Thethe displag! Aﬁé’t ' hdeWebebhtersttl it I angi Ry widebah Qﬁﬂ\etmng&%nslvﬁth conS|d-

Cade 4 di ol tmytﬁsmdyediuhe tlenG§! ley ior whi ch 20 eabibratonskgwéveo 31 forayiclg d Dito provide

Charts. Tbresseéc'éq cenge a GBY themivcGREis a conbi Mthleonswiﬁﬂdnrqfthem geﬂrfmtraCh

will nEO etered opertheprﬁv'ﬁgsmu GRl is entbﬁéums w'weh ttme'e fe'r gfa‘tﬁteﬁ “

veI oci ty '&'{ﬂm%E fy erence (T j)&g‘ Iov é%‘ﬁ cycIeI ck Qe
fransmitt ondar

fi gondary & ;.é % ey
pr essi ng s .%eymtt kIR rERivePQbdab- T ANTI BGind WATBoity 35 Bty ep&i'lf' f
be 55 tawtd. [TheW@Re®Reyt Didl prekised it taeé:ept BPC TherNB Istatibie ddired isSitbR¥E th—aa @
can be f odifference fohatatiayi gedispdayed. If 8@ desi r ed f sation 3—-the Swridedd didplyed. a 4

sel ect i vefifgh Mmﬁ-mmaslt@om?hen auo@cma C Sse(qmeapsit tﬁmTﬁAﬂKspl ay i ng a.

digit ke thefsb?m '“F%‘P“ Bati on T '
Second mlgn l i;gncl)q-nece sa ress Qg' i 1?%?%? %fré kﬁu{:gl EN:V
changes tgﬁ% piehiR Y e shd T e men, tvﬁnaﬁih rﬂc.&%ﬁ? g

is still 2Ehe&ﬁt%1&ﬂ5r%nce f3st ng exanpi®ans Hésdperatd? KRYWS the TDsare

i dent i fi cakployed. ¥eud statidnds de&utedc,nsmu& 30 t eatedt. TG fOPRIOAWID Bhadhe tHEORGde of
pri nci pal of SMR s lowshe agiogriate devihal psinsel ect ity statiop fess B g 53e Seriitumk wn the
whi ch &belighieomes 9n-f uncti ons necessary to130 TRAGK éndirfatadi By entrringsTRAGK eaegh
4. The selected operate the receiver. key is

di spl ayed which, for exanple, is four .for the frequency error of that :
stati on. V\hen‘EXAIVPLE f (TO ENTER A’ GRI) the enter key

- ~ - o P~ [ o a



t'".J search to acquire all possible stations 45 EXAMPLE Il (END OF.GRI
~ 1 10 in the chain. 1 for narrowband to find the Press
heal ear key for optlonal cI earing of groundvvave and beeahmdse’slt he14
- skywa e
flnetune stations W|th con5|d WI|| be dIS ayed V\/nenthe GRI ke |s

er at i ofpd ¥mehedBACK indiggtor willbetyrped: o py og 13@ F’@B@éﬁﬁ“%'e&ﬁaﬁ éa%’m@a'e t he
new G:%;%d"he '“°def il 98 dack: s‘b“ﬁ‘?“ﬁ'h of th VFWE“’E“ a'?‘""t'}’ (o Bt ifeer ed

e 0 eratton asana
over

oS, O 11 5 dgih
a )

S nCB! Clay b e@doaheeie.d.dl Pkl 0 576 S o108 %ﬁ.ym X0t Bt Syrichrog
I\/ANUALfofﬁ h mode of the station sglé@sd des abiFafyaLIneN 290 (fgs. ADa @l 16b) ti?\“By
pr essi lsg':dutaaed]'ﬂ)hk pde nust be & 8i 4derch.mal the\Alnesn coinpanae'® 1R digs. SiOprangised,

| the deThandbr gnséring tvacktonlacsmawn ke\oeu ndi cat éod)e&@teoéhe emetplft Etwentv Wil cone

Ll pragred athe dagima Wﬂ ‘I‘F hig °‘f"§er aches the ¢ ne p
120 gh?ﬁe? ccep kS’h 'ET ﬂte sed7%r ﬁP is -
ol ol s % istatt is pre se% and

ﬁﬁ?‘l d Ut an a m ster c mpara r S |
_ fon ng lthe tifh ck € MDOE 'y lqpﬂ!)ma‘
pOI nt tm&)nqg displaydad Dﬁﬁﬁ@ﬁns means bhd toSthb Hv doQHteI' S 2
~still time mecdyeleudﬁatmrfus Bﬁ_tNthﬂtheByoqy’ essi ng28[Figy dioe. ahbﬂOﬂeifltﬁmﬂlm@'mSE W |
corré5 Eov/lvidlardilt key( fSPHE] stdtiof BrCHAreGh TRA&SK}HQSCM for zgunting ong or SIQMSmc'Bss ary

pr eand thp enqsilee%tehana%to Erm,d thRKrak'e is f avcreeratee-e% tpowsthe ctﬂek tmsu

’ bet vvee't'?d!"g‘ﬁ Er t d eﬁ?fmte hey f '
deci s JRER K e .,tdteme tf cr enﬁze fzé ehsﬁs°zec;t.ni:;t§"he% the

opepat ﬂhj‘inﬁmon Rey! bdbstatioh ) 3 aye est .gss mefan@u dPto deder] €

I D, - CpreseBland Y Modd ie Gharyad'té 4l change t riaof thel RidtopRRes-

appr op(TRat:E) deci-mal’ point: the st ation fsmmrﬁs isrneﬁeésay5sahinjmtcwmemrt he

65 |ight comes on. ' cannof gEeratRACKest srifihe gtogk. ThB

M KAt S%E%AL FUN@TION CHANGE % microprocessor I171h(ths 7c and’ 7::150
: T ut signa i code
5 “in Je t/\f 'P O u?

i or Opéﬂgafggfke mow 'ﬁlﬁe 'Pi;%tg[fo overr RE rre% zredl Eroce \Mald ;ogd(ﬁ'r nd bk to |

4 (L0 Sl By oSt e 2y b trary irkebRipt ¥5Bi o opRb@sl On
t he Opﬁnioﬁdsbéb’hd&SA amaus@ﬁon O WAl £bsiilOint | Mer 1I7mﬂbl'tdetb'iﬁw&u €Qjﬁ§é’ The rexy tigleer
ti o8l ai Tﬁs:hamgemita)l the other stations. =~ 95 interrupfs/fgr thiei foptb&ssarmjl'omdl:) whi ch
i s conpdeedamine tmypy ?@sz? ﬂteh'éD kele key &iaw (2644 r"é alé‘ (1.28Kkg)cauntifor nput

fromt h‘f f°E) 'te F‘b aadst ati off'® PP °b?“dt?1 data £ errupt '
sel ectgg(t (ﬁ% t? g'ﬁ,?%? 1 Oa %&(M \pdicates ggpRRIplgn © émf‘I‘H% nodeé
Mus i3gbf, oae it key Oﬁp%@. ONheh'th f‘IE ld8Sade & rg:\rd?lggs g f or
enterifig ﬁ‘\ﬁé’& bhod& is, i0d@n@UoPH ce‘ilfestt &ﬂﬂ%ﬂt y
bit prfseeshplé, hae4 dentmﬂ.ffpmhc& cabmEes on t ator 50|4-(F|gs SPbcind Aod)sutputsgnal it
count echat9éd by prebsing thlaé\TDOAMt:maam"accept beblk%soalvp@ms Fhe Thian ig tmndet to key

r beampeeny to indigaty ap |at=eeptahee \Avtex _,he ve phast e%é eh(‘eehpea fmeh is .

pr eggeﬂ'gér'f é SE"F Rs Prg hich

i ndi ca§ d %t' #E'f'mzf?erenc %es ’?r" sw gﬁ‘g@ or 171

'(FI gS. 4 th Pthe & 'stigli o &Fﬁeﬁ% 72§3'f5r Bedd

" the fi Merélesnsini mym Blap ivicates @00 €T tl me tr’eeo e8] & 10neH tmpsa&s isgnatkf The' Next _
t he 4|50ﬁkbcs &2do pEsgaractbd@enathe TOOBr of  t hE0 toumeiis décBitodiBedoya untbacatali afithie key
for t hstatianat.i Then ahecengerdesy éxipresse@and Fi g: 7gylafe9lrpt@w¢hanng semele@rrolea gﬁtte

msecs. th?t?é‘“&hﬂ‘btfﬁ@°ﬁﬁﬂé°ﬂesa"ét%ﬁﬁ’&é to 5 a Wh“’h?ﬁ

knovvs bBER gk frequency indicator is sti c$ o e'a" e‘_ at gg ??&(‘,’a&dlﬁ) a'rl]'d a .,
. Eﬁfg grah *@ra@é?&&?‘i med00) 1’|§o £f Hrat lgﬁér@ta'cgantbns )
pressegn B\P&:v& g m CFODFOQﬁS(ﬁQHd} @rnth'iﬁﬁ Aérafdb 660SThe
di spl ayskol patel. tvhmenttnaféu ohﬂﬁlé ﬁt&irtﬂ:fro-l S nowgerdrator 660Tprodides 1O Blfebtky ptecs, 000 <
count sgessar A1E(Fige. T avad Td) ig hegetriode key andigagland . &Ewsasetsmmg&@nalsrmar at or
514 Fregeive thecisstamstrugtioand A areupikepetition pr ess d@.Gihwsee-tsiongbig epplied alsodnghed to 4
Owéery\aéé(ém) ]s éqre}iapgoqh Iml rH@r SCI‘OE)?Q) roprpges -.)71 f?r provndmgacycle v
! sor by gplect femq hedig the ni ? e@ e e Adhy g Ale 248
f ast a!R‘he .hérdoa ; dla& (SPEC e RF umtd7
i Cr opg; ﬁ§§§ﬂ5m boa d3b 3?@) al Solagﬁek Bhd %%MMW ipldker :
' 60 (Fig. 9d) ﬁ'&lﬂdﬁe aath r@g.@énaadosmghaa)h an g5 deDqEigd7gack Thicfor'shhpliny thal digvs t he
oper at ohild the @olmims déthetkeflicardarei n 't he pr otizsisatpudiRNS the phakerchammes! brpitéred 12D i n
obt ai nsqagnechley %ME@W@M)U%‘I"’F@GWT buf f er &Fig3d) (’g‘i' ge. %@?P‘t ehaanel dgiter | ne
cl ock ¢BAifie s%}’ﬁ%@eﬁg%(%;%cgzﬁggg’a 12£ (F%’ ?:ﬁ ’§ 5 Hé) _:3 % Fl_lng“mt
for ggh r ds. A 1
71 fstsrg'dm? "q n:{zﬁ% tinme | apse. The re?a?ala? ﬁat x’% ‘I?'B édanése of" al "f he
ot her statlons 95 interrupts for the m.cr opr ocessor prOV| de a To .
. examne the present status the TD key slow (76Hz) and a 'fast (1.22KHz)
< count for and d| glt key for the statlon are pressed and the m croprocessor

<




. by switchyg

pressea for exarrple a2 for a 20.0. If the |l ows: 0.5, 10/15, 10, and

12.6 [err].-Atinmeis to be subtracted then the + /- key . strobe :
sel ect g 728 is provided to select either is pressed and the
|Lca?gs 20,0 the O or 5. :or 10 or 15 [err]. signals. ?%2%%8”1 15

are to be subtracted fromthe TD for -1 10 count is also provided to a -
conpar at Oplegdr i behtuslied byothe nicrbp@Besssrel BNt er  kidijehi ifdipdtascRnhlediofl of tHiadaty eh-
phase cha(figs. 7 angb[7d) stmudthgexgthn @ugputs dfe act upling bk jpaaessonthes pawaedschiydreading
~di spl ayedthe lafghGSGGGV'(Wltge micr@pyycessnr da1 conpar dlek two date bits andi outputtingcd pgw went!
of the.in esgg_xgat crgxqgmr 1 (Figs. 7¢ -word which is mcremented premsely one milli-
~coht ol gﬁ{ deleyhile the pututsafdhe ) | 7415gcond from fhe ey fe ayela fp

a’f
hes ec o st h ne mill

C recel VeE ro \ﬁlﬁ 'lﬁroé%j the CO%E?!E Oe{l'?re edngyﬁ g heon

l%lg: it ﬁter%fg t g\ustlacw)nt kd? thé"&fference be-
gener at or. (F0rf) 16 pﬁxpnaté@ naeset the\WABN T Ur Nnedwéesh thB actlBICGRIHNG some iIBEGE AP r
660- pr oM} dble gaid. dlerhint BEdKiY. B rof thecRSsor 1 78 ple &fiope .milfisecandlinfalyals.s reset to
si gnal andigngl updelayedrahpnnel Feprosésginalot The recéﬂhe Lb[ﬂn@tgfnplsgre VWWMQM
A group r a 13&@:30"539 'w"{uemn Wity i s a f: P%?J“leb"?'m?' esmv

3f

€n, as ngeo
i roproc SS C d Si |n ut phase
(GR) is EE t9 Z g&fs ) 1201 psf
provi difig;a, rsyrs o8 46 oy ! GhiGTki6" eS8 f‘% Vg p| Bminus
si'gnal . T sigralin ale@(Pdénc@ ViR, thQ he keyaamS ltSe s phing podifiéh £W3he
of the levelJvalc rt (Figen 2)} wWhehriedesga® t| Mer Lb&A signalg is M@ knkwiy BID geChoasible

const ant | yecsiverobéutnésl/or dhetime refereagecandonnect ediaseccodest mhsibedeéstéche RF uni t

.data si %)rcmhese@mieﬁm opigationeof Kie,Fangmistedu ffer 31?‘1P methp@pgqqletg t%ﬁ&“ the presence of

M oroprO ol &%%ﬁ%ﬁ %ﬁﬁ”‘gﬁ;‘% Sarm }a@&é ﬁla'scm spap gye%@q’:ﬂ

~of the ke eftle amasterand at Iéa% £0nhdU

scanned b)ﬁedoh@a Pdighal Ritétectdd| fingl, QP‘@I' wi Fdn@ to 3@6 hﬁdéQIy tmle%%@ s%ﬁls
channel2d mmetneuervaeugédva(n&cga selétred sbgment cr 0POOYKR &ndIto tarkeld@lt EThis infi2@vel BINR
3d) .. mi neof thegimk igtervapprbthe dntemvalrsericked: ow andnd makes it pasiblariol ftndmndx@ck g
(Fi g. 7h) agding lfygesthe c[sloeg%s m?ﬁe | nf or mat d.ﬁran signals even if the noise is much larggy'

" data | at Cﬁ@gthg E‘i{@g Loran s:gnal The SLRT is performed
GB20088gH e'°”e ?E‘éﬁ eREP ¢ %pcfﬂf"'? of°l °8'c§‘ by tgg 1Jerdre the f" °‘;@gf§¥f§ °f, o
V
i ndi Cat €s OWHQA 8'sta@Bn Afs éoiﬂ'?pléi@é @oa%%rghvéljz 1 gS. af @foﬁ'ﬂﬂLogﬁ R patt é}ﬁgls it
out put s Ofope,Hhaglockl d8p BB &S BhtottheN Pr OCeedSsumyedrtRad mart .hg'hdl awlsva%a foundl.
. to the m cigegrobsiesamdithd Bignal-to-ndideaatiovo dat a blﬁtssthanataamtap&ttatlang ngillisezand inter-
contr ol K@tt*é)s%ﬂ(h tertmnaednﬁctee jond@24der 171 . &I—T«a lgsit lsmss-blmha! ﬂvm$a¢fm|¢ssm" be .
incre é’gl e F h 2@@ oo | dflfrd iR |tekepr!tse@§ rf;tcm,f:ddwlge
the 70 S% ds 14 erg r?\ﬂ’ ster anc'i%t 3;3 O%Q_d the the élﬁ% |£‘?§ Qfﬁg
any e”Ve' QQ&n tsf&h I'dPé' Bresent./ IF h ln% filed? h@ o ved 10’6‘
provi des Qadréh Q%é&céﬁﬂﬂtrﬁé Ghe e)ft tafibig i3 & d¢/) i irfkedr rsez@ ee an&h%e@ﬁe -
wher e t4e stlb@edRFIBNK thel SN [sfrde 6ol lalvcé and1ba prédes2rbPeated. Processor nust
account f decisibre 800 fif madmebethe-a gtéidged  7f) t o appusofheisasreh Howv tchire & asffoliows.
vari - tmé@np*ﬁme'“&bﬁm%ﬁe“mndaﬁdt Rasmet.j nt e er th |’the flf?ﬂoe'@hiﬂ'@,ﬂ pmeats.cspaead

86 (Fig. ?ﬁﬁ%ﬁnlﬂ?éﬂwoz ygn?ﬂi: o lfdh eg i :(}3 ,-g“ngs?é;g sfas:l;tazd
undel ay,ﬂgi 5 e bor % k
‘transm tt gﬁw@&a L résénrigﬁ%ﬁﬂh ) 1 ee‘&ﬁe 'thfhe%et 531 ﬁ?ass%&@g%rt\da .

code of elstshaﬁ phieeétto @rte d\dii/ﬁﬁﬁ&\d Sbd- OW GRApERd with. the samples in groups of four
nal s, the tinaie setides, iadbasigeouraissearch Isalge of Tbreeath of tyersempes.Ofhe faur restiltg are

7c and 70')"‘“‘e analdg citieraBO8 giagn whathehanyi nput d@pmmeéaﬁemryﬁhbt%dﬂ& {hgeshold tested.
pr ogr an?fegtatien E‘§§te@ HENP ﬁ'éB‘Pﬁs P&dl o 115dher s ‘Uéi at"t drpp opg sample

el ght pl eCt |0|’IS EE‘Q %%e m (%?q n acc?(?\gcz nun evt‘t?l roce ure venereet:tmed

Si gnal s, %?Pﬁ f?é‘n ar aﬁf& feﬁ ?d tl: ?es tO t%‘ﬂ sut Ig i;ﬂ\

When the é oran SI naI S is not \M},@,L oub ggd 95&35 16r I Sieth ,e,ésegs

t ur ned 58, mhemhg Wow e Fryl &Bﬂhe%@é}ch pbase qadeahm&hd)adraspreﬁbnt pihasshorpde

synchr oni &g 1) iohadd by fisnogputtingd 20-bitThe netrmaster daed; (2) theesimsf osstthe’ ‘No

- presence &pntd waR toi the dimsr.iAS temfimeindi-and ar biloragrRresemlithreshoid-gsoamasterdaund;
si gnal |s°?‘ﬁ%:a ;waor#«nggtiwqgenggﬁo sea{?obw Q'g't excee Uét%t Sc)yfa"f’%)

. entire %‘% ted !;ngé het’rﬁ a bits San32%§‘ E&% tes es or anget ?he

interva ted B tﬁes aﬁ) sare%‘“—"’r NGpp&sitd rﬁﬂ’% -

made whet fiephade MadEh g atae( Sahpi@ne | Test@l'ly?é?ﬁl%a r.n@wnw hatf

Loran si g Bthed A8 dbsaynplasl have bedil gkedl | S  detoedé ssehuehdes ROdontihded urmiéheﬁ@md

to add |i reddtghed iitp ltiee' staage flipifignatre 25 -ti ne test renult Accurs oty awesi@alira number of

sel ect #P diagnelse genergies avidata readidnterourssinc el 3QUER! sTix reachadp Méhea Sitlprhe thresheld is -

tinme interval and the interval searched and makes it possible to find and

track the agaln | f yes, the decision 784 is nade Loran signhals even
|f the n0| se |s rruch Iarger V\het her the statlon has corrpl et ed coarse en-




4%gect ed' 798. If the SNR is.not too | ow, a 105 process repeat ed. . ',;'
€

d i on 800 is nmade whether a standard - ‘Thus, the - search fl ow
chat® is as follows. sanple por nt has been found. If i t HeR2pe3s8en Cth%i'n

t he stan one. edaalp t, i nni ng at th a§:3k|

d

rnotc s are r et aqem the cleee Cti SS

- ound B R e loctuitk bogun ofid t‘sof’he R tor Elillor o Q‘% bt 45
| dent i kb& 3tepOtine ae;sie&e fdpahte Qﬂmltﬁe nmade ‘Whgi for R.

_(quadrzaéswresfesmrp €0 sfIpxK bt 100 hes t han frwenesé ataheaspatr emprreeeatn withirfn ot

t he 5 plsede code sequence, NMA, i's assund@® thndinmysmmtproadeedeng on Rhelosrext

st at | on'f WOfmﬁs@ésSfOUE‘é)ﬁvaﬂ"@tP F?/VP‘EeﬁS Ist he san@ltbgwmlﬂ?'r Bu f*mself our than ¥Hve

stat i 5‘"‘ 293w gf hi) the pppre B'EH’ -
Aot i’a@ﬁ %nﬁ??é Bﬁﬁﬁ %@%e §‘“’ @2 sy oo g oocnon
sepa@ aE 5053 'wﬂ%n%r#—@eﬁ'ﬁ’ék%#akfm%m .
statlonenara Sror stdtion HRDEers foufl@, M¥er onepinmec. drop one-sanple tected -’
t he S\ts¢ emovgOBR! tart bk plnak codd squenteand artid+aeldmaRn=¢\ﬁ JaEpl e .t o the seven:

r et ai riedsadgp eearch for fecondary svations: éhedet ect ed lF E!h"é? ﬁuﬁrﬁHEN and continue this o

proa:bede‘i‘?é’eb?mﬂ progeeds;in japeorgance with it YL RgRg "Bnd. the cycl e
GRI | 0

ard sanpl.e BOI nt was -
0

- W dipgram of Sida 1 G9884P GYES 'dﬁa%r 1fafe
- ‘front’ qa : %% Ié;;j tiflch nlrs%'d Q grog % (g%(i;) 1(? ‘hsg\‘/:vwl8wl:=| g. 13,
t he sqadrsi %‘tab‘ﬁg dpgtotflaee Loran Pres thr eshol ds- (Fig. 12) is

made Qyrdni guide. nutrrwﬂohbmgenaymlbhtase rrasterEu‘sa{und ‘(2) -the suns cross -the "No

conZ2® dbckviowd Pheset thek Ibo:rr@srepsﬂte ftdre ti me 88ndi - - Loran Present” threshol d-no

mast erphhsﬁ)mrnplean@cbeb VQ teenqgetiverasio wor d, Htl'elﬁ-rﬂtrle"r || geABiraRdTHENS @’%ﬁt ime
EhngiGuaes

i it "é‘?@é'@@d g 9'°P&rFG"‘ h’?“two qug \E fihi ch
are gy Pe dat a. Ested by 2.5 [err].. The

el
2@'330 mé)asses QYo f%’YbEE iCBeN@eet® the generated by
t ese ‘,aamp, |,,ng|.,{§s§@m Sqtaﬁ@p@’mt on'th@PPoSi t e phase code sequence and: repeat .
i N phasieelope) wherel tits @lkadd abdiuedeidypd Sanpl e ELSE  Testing and sanpling with

aI ter reigrials gerep ffegmmal/dfreditudetadtet scating Q sanpl es_have. been taken code
grfbesmre@peemssqwe@ Bnthiy ptantdé\%rem tive: a’hﬁ _Té?thh*edNFrfNP Rire! 5)gHENage

fI| *18f 65 tiner. also

hasejjgversaf é’é‘f’ t’l’ ehase rewersgt s or e r’rﬁgﬁ. - @@@
gener a5 esa‘g‘%ﬂ?%ﬁ%‘ ﬁf\};‘e\sjpg%g 130 Gl%l St RRREN erther t he
thre hﬁ 9'2 mples taken on the envelope | CYCLE ID COMPLETE . -
GB 2 &3 microbbtondd &M Mohallpot crossed all suns are reset and The

r at35)rtad>setwnsarhﬁlesyvﬂlimvsﬁmtnemigrpﬂfoce&m ELSEew GRI- sequence begun of f set by
a 100 howevdrpthephaseaevaysel oscurpbeteeerct a PLL por nt whose [err] step. The

st eps e eamré étt?mmplesmleha%tﬂpppng [err T<sTdi 10#5¢F the al | owable Timits:
for Rs't #r51{P sigp depetes s of errR} . If nore than one

PLL4 105 o L
ﬁ Er%%%%ﬁ ih%ewrnmhé%ﬁg an [Eerr 'close I-f - no master is found
the err-bmrea U AR GSeatls respattivienvaab Nal , [ er If—ioR MIDySEANDIESW) TAGNI N With
t.he oppoplesef pdrhd theodight pulses frdthes possi bl e IE Bl t# OrTHEANd t he correspond-

sequerﬂ!‘@"tﬁ%@n OWermnméﬂi'érTmsatstﬂuﬁ has beé’ﬁ-—ir%g&(l:b‘?@ *3Pksegi ven.in the
fol f ﬁim%w hth_rﬁbte ' is shifted 10 :

e

"‘at’? |s pr'@
‘al gori, oy b %earch %%gun ‘again. ~ 75 1 F-+-and
[err] d rraster sta |on has been.found, then PLETE -
- the ngﬁhd%aﬁ,t,atm & s,g,ngode sequerTQ.e_rrs. m;gg{,to search for R
secMchMtym&I ahdly@isand Eitulatmead pedvidelen 1IB0C@®e€B, i n accordance with the =
[err] desirdd eonfidéereglexah of Fig. 12 down to cycle identifi-"cation-802. The
pur poseTedre@reciour m%ehkrcpn@mnsmﬁthes to i-dentithqu ahm;\!vs@ sindla echbodiment ?fghBor nt- =,

of thé“\?@{%@ﬂ psitive qwrﬁ"ggrs ) ently. wrtfwo eeeeneeﬁ eh?ree uth
'-Phag aé ec f%‘é )|s E sffﬁt 5 %@fo?ie ﬁ séofc n-

negal i pegadve' threshold s &ce%ﬁ&’&%\id‘&neeg bﬁ CauSgac ybbhdds ON
an RF (RER-dediBRd fMefthEHRreShLAN RS ' frdrﬁt ﬁcHWoMns%' ayr ng
a' . passtd #pd rthé ﬁrﬁe—ﬂi‘mttﬂaebw;ﬁaseraluifse andve&umm ng i t 90 with the incom ng
si gnalneith¢r thieshqid hest been padsed end teope wher e "t he' del‘ayed and undel ayed .

Si gﬁglt@@ﬂeﬂtﬂ?‘f@ been Resged |th'im@°@fcta€9r S8 CgMBhe envel ope’ crosses zero. At

this poFd °te flAck condi phase re\} §a‘1°'a“aq:IEFcP'H?r§° Bgre rsal
Rkt T %&tﬁ b e e e e

two (B EWZtoQ envelgp &rénfgn | )

apags. eut\@rrral Iy SR two ‘sanpl es vid au.ta . aﬁa.rret.swasnt Iudr' ver,

" the phase reversal occurs between t he sarrpl es, - e two sanmpl es w || ~have
oppo- [err] : : :



Si gsﬁs gns. The change in sign denot anpl i ng por nt. 40 As
thé\;le? of the envel ope channel is ﬁmmmummmam ENV1 and ENV2 are .
actuably fornmed by addi ng each respective envel orSe sar npl esgg$ 06%5 SQf tﬂe
ei ght—pt-ses—+rema—g-venr—stati-oh—overy-nany Rl s——These SUNR

conpared with thresholds to deternmine 110 the actual sign of the si gnal.

These t‘ﬁ?*‘ég '(‘.F§ cegseed ﬂbsqmmme reset aneR| ' s wi t Mhenratipriatintthe cydie setdutibal provesst

be reac;n e 8{‘%? RESMD 9 f‘?‘\;’é det er rief f‘P’éﬂﬁ‘ -areseeqt a il msolhose
stati sty se %s s‘% to pr 0\{} o‘ie%’!"r‘g @Jhwaa %R/BJ .
Ther e5 ag our possr e con ons of the othe, ﬁ ‘ym aﬁa

enbodi rTerftnOO*hasIt&’rl |§fduhHQI®’éﬂtﬁé proéeﬁ%Q§| tive Q@'EH' rhzﬂnR closi&.;

‘i nvent i taguh agaibevith tbesppdshedhdsercede, it Wil |Tﬂb€‘pd§]su&l’eQﬂ°nﬂrfloﬁsmhdﬂﬁ6 cbrrésPond-

t hres hoﬁeGU?@e Iyae% éfoho mast foeritas tbeem per S@mg adtiohd e giventih eheafoliowihg idecifion

negal‘lb g coﬁé‘ §§£ | gesbifiedelP i h@lgomﬂwn :vari ous nodifications to
a

the detay éasbe%u rﬁagg G %gd_eé“dNO‘BOWEN &YCHR 1D COM-
struct |tggk RAL n(fgg Jrade | San%eﬁlé"he‘ill-rhtr nei t her
-t hr eshas dsdvas sbaemfor\&bédﬂ.abﬂls Basrqtvh@g fromt ® fheNI'S in- passed and

t he ti meediventheniaccebdcin gaacrdaite with theent i on. FLA@J_I-@GNt(hLE$|'w| d has been
passé¥ flamidiagremad Fig. rié’ldqwrttorWslenrtnntubeenSQasBed—mahen nore data 125 CLAIMB
i's col € ?'bﬁoz Eac condr ti on Ty ap to _ T«—4T + SIGN (BA@) 10 psec (MOYE 1
conpri s esj‘?e‘ha% £ 5 icgtio r ect cycl EYCHBntification a keyboard
means rL@yan(g,,s% RrHr‘i@édnE o ,?g%f: uI ts 0@ when positive correlation on
ar r apgasck 1Bog. PAEseDEk gg W ,'a(,,ac erizg 1 and negative correlation on
ENV2 Ohase) sbipldaha susithy 1K Ratatitrerent erl ng ®akrarj 89 mrdrgﬁ TAEKS-

' 01®Sma T causes theienvalgpef sanpldsan keys msJ—udrsmqunAG) 1 usec (MOVE 1
GB20 86ﬂeg§?a" RA peaky dhe envelope ghannet (pssed al ICY§L|Ens are reset and The

el

rati ek c,fP" edchveRalaving mrocess uence begun of fset by
a 10 Q&?{,ﬁ':ﬂ Oﬂthe §‘?}Mt e”t"gi':“%‘ 'Bet a ?@L ‘b’éﬁHﬁt'D\&m@% ETésec. step. The
steps @nhte |5,eeqe p Hng[errFL§§ vvrthrnthe allowable limts

for R sigask&re beequa i@rﬂd eSE@aﬂﬁg 00 [err |f nore than one PLL
poi Nt hbes eraveldpe icrokssasizetoi. At Thislpask, there IF + + OR (+ /NC AND R = 15? THEN /0O
t he Wr\#@ghas{ehmrs.ah@ndymbeh#E&ve\ragsahn [er9.$ clFFtAGI| # onpHEMSt er s Tound the

entireds 'Eﬁ? %‘“ﬂ‘sep Q“Héerﬁeh?nal [err] is BI‘rosTerSIGlbéﬂ-tAﬁ)a‘gmsecwth t he

1)and en
opposi t §sr bl e con Gind the correspond-
sequen ﬁar%\%eé:‘efﬁare tah%';sg:ea has bee %A Bare given in the
f ol | &y 6 5SS Bs qpme@f:tgg;n 1P OFGS Lé@e GRI |s shrfted 10

al gori tHoweVe‘tDthmphbseSreGé?ﬁmlsc@iﬂéﬂbé ,sear ch begun agai n. 75 1 F + -and
[err] THENNDIGL Ehel idoGalvpleendiehaverpppber st at iTsr—iTas 1bgre found, then PLETE
t he kn@WhS'@& T§?&h¥n%nd8phdseotesms sequence R—=Rerr] is used to search

for fda 8 lé? The | F.FLAG =, 0_ THEN recei ver then proceeds in
accord % eean Ch;?ig'SQIW’Hr a2kt Fig. 12 down to cycle
i dent | frrmed[berardir.n ALLDR 1] The

ve envelope

purposea.aﬁrewcéaehIoderbté.ésﬂt%tswﬂoﬂn CYCLIE)_F—L?«Fééﬁ% rre'?ﬂ‘?rg S%Haéﬁ

sanpl i miyepaiaton ofery heank GRS, Wsé@umkt runs caacyr+ s ;FLWG hmapbase ELSE 20

| ock4d @espconmaseskwittp thicesholdp tkdespsninéie | (10 FBE—pHIeG) sarrp e. on a positive

to negé’ﬂq i’f‘é“aié'rgb °éF %Qﬂﬁg Th?#ﬁ@@addes the envel ope sanples to [err] be

on an It%[idsﬂ;'g tge Jb‘% Qhﬂ'@l (or  EESECLE del ayed channel) is fornmed
fo L

by del @gf,mgveas{%lfdggrr ||1 el gran pul se ;and .su 90 CYCLE ID
COVRACE Eati¥ichiarlal8is 2@ QI ikics 19 wdepg thes pcgra iaTon P envel ope where the
del ayedesird confiizney Rdel. ELSE signals are of équal anplitude after

scal i ng Thees smVelrgpesilie ossditors@f the At t hi s [ihBligh bAIPBRINYRE drdbliMERDR this
rever séﬂteg" a’fﬁd A PFPSSNVp lsarelatianviet kislde- 95 [ Ewerjtioddiak been desoribeqUiterdio) it tvillote

t he I° ged It N %Sh 'ENR/H! ssegh enve}%{ﬁepnmt tEplvaisors skildop the arttheiten on
the Sy :gg SR L oS %rrm %ﬁr@*%gff o
ade
Nor mal (¢ ef |fthﬁ’he$ i?o?d ﬁ%ve t h depa ng from the scope of this in-
passed and the time-limit has been passed if ventron
neither threshold has been passed and the
60 timelimit has not been passed then more data 125 CLAIMS :
is collected. Each condition may apply to 1. A Loran C receiver comprising:
either integrator. Correct cycle identification a keyboard means having a plurality of keys
results only when positive correlation on arranged in rows and columns characterized
65 ENV1 and negative correlation on ENV2 oc- . by data entry keys for entering data including
urs

130 a GRI and primary function keys including an



however the phase reversal occurs be , the t wo sarrpl es
will have oppo- site signs. The changimm]xu"gnl Hl&“ﬂl t he standard : LA
sanpl iy poi.nt. 40 . As the SNR of the*envelopesc IS \&&YoosldHsaEL Sk

1 oy (—31dB)— ENVI

-envel ope sarrpl es of each of the ei ght puI ses froma given station overy
many. GRI 'agtomblie ey o1 peleclifg anemetepeared wi t h dpheed kydleldlentificaidneofthemastérlghd
t he act udonsi gn of the SI naI These threshcﬁe%‘dafmftqﬂhes Pfdhhé'tm and dpprmyning

wi thin whj&m ' °°ess°’f' |F‘ rds must EIYeR fi de'tfe%i ?‘Y(‘;ﬁ?'t thee
si gn d&t‘@j’r {,ogw%f; 5%%{]3%'@( Ltati gpi B e'aﬁj’éf’?g? s‘éfﬁ?le L (s (T 1S
‘provid ﬁal.rt ueﬂu.a th %r seéee wid Ther e ar'c, Rilay RRaRE BrRe&oNd thi MiSomb-
t he o gdssérHaying atirhgerdasrbiudinge nt ofcet;dar for laGioR@ficdIlp dispByiRg Shd fire

correl at maanﬁ fot pjodusing @-time wardné delay has beenliffieerces begemally bthregulbr intdrfaldhe
dar ed | f wond apdgoriraldits:hr eshol d is passed.. A 2appapeniC neceiver gesosding tkCleined
it the 0drta fiming mepng pmeicvé t%thertémawmn (7P t gh "a,?vbm that the, primary fgnction

vari ous on “F'i"@ e‘?a!?itgproge s'g:frf%':' %t l%’ of con Y:Eclt"i'ﬁ%gg?ﬁldger’é‘ce key f‘;'__
exceeded,, E'il’::'g °§i s shown arfinf i o1 %,’flﬁ@ i s
decl ar ed n‘l an@ﬁt‘cfu dn d@l’i‘gbé) 5: Ot W thod! A¢Bahid faleiddr @52 frg REFOB™ of -

t hi s i16 daasdcto réditerd, aiBanah mutntehas be@n pasrstbrizéd in thi@tlthe Réyboaginkdans -
thr eshol énthasompenatopasmizcatidesss dedvdebédnt | el | nfutthdrarscluties séveadary displey kéyisdnclud-
nmor e dat a\ectﬁQ@ e Appuc dpts apd ICP@cql eqdistefach coritd ﬁecehdamylse!p‘pkty/smpludmg a mpni- A
Loran C #® F’(Pé?'“%m?}ﬂm%'i"h ?’tﬁ@ andht egr attef kevcepid  Bopiter y gonnected | ‘° "he
| et 3 SRS %gmm Foli S IETITH I Bt
|n an
ENV1 and sgﬁgﬁhhéhﬂa oudlt I eI ation %on E'\RQ OC' for é)}:lesﬂlré& ?noﬂﬁ(t)rrdbdl(?df%el &lng for
ent eri ng dateal time klodk Mer@pt Edhnseted to the display one of the following codes: 130 a
GRI and puipwapfthe addressodeckdey snd nadrogtong an Cdde/1 for displaying the sngnal-to-nmse

082008%%@sssor t"w V\@ut Bﬂ?ﬁ'ﬁ'ql@ wegnst Eﬁtd 9@4 ect |9ﬁg’a%sut omati ¢ opera- e and
cvel e i d gv: ||ngta Code 2 for dlsplaymg the abso ute envel-

Secondar re§§ ‘aﬁﬁ §£ uﬁt%f%‘rm ni nd’céuﬁ&{ars i?a@ra l#é“&k% Q&

strobe for, counters di ffer&agg
rows ogo t&emsara@ndf éhldTHrlntnb @sersa.drmh@r st;stﬂomnaa eStHQ:%I@ isEHEpahe; ary
sta- or -seginningdo thunt trodes:rmse fbfthkeyﬁ)uf or det eCede ¥ @ortdisplaying ahelfrequenéygeridn.

sequence stdnel dtelyesc said -~ . a d| S I4ayArte'an§ recrives @t@ddiogta Glaim

m cr opr 0- ?rﬂ(%uég? %’Gﬁ‘ﬁ%ﬁraﬂﬁ'zﬁé‘tfﬂ Qasat"m'ﬁa Mﬁiwg 'gd%‘?’tgg%éﬂf&g:\y dgplay

aut omag : 9

e o e r‘v? e e
foB&sSorVanld tﬁ&@&fﬂ B&tchiR: Eb'sadﬁgﬂélﬁlﬁbgglbieo

the tl rre V\@adayed p?ésetcr@haéta%mlswsb géi. that sh ﬁn@rnltwawa. ;unction producing
nmeans of etdier having aproapassmcofircted to thekey's furt1he|for|nacrbwdmdaot fimdinglihkf er ence
key fotO goumtatdndgnetialats andoondeegiger fas 165t drogndwave andomatwad iofthetshewave;
m croproé’é@1 |'"9f Bg?‘; of Eh?t‘@“"‘?'é%’ bﬁse to the(zc)l ﬁ%"ﬂt"tb%fﬁt{ fing Apning stationg:

fop ti Ef’b’l?e
mat i c Op ou te ed 10 gomp@?gﬁsr out q maan%u %L uttg %g’thggfx g"§ Pt r
an input gng 4 p?uran"}yckpﬁ %‘Ccord' ng r i rlﬁe Eé?&ftéoo'
regi St4?5 nedted kddRfR%r SﬁHJf&ttﬂé coun&gf & b&fcactiaoi clerhnH &tphta Kayd At ngEANS
and a conmps pluedlity Sfainting Sigh4ls mcldamgder can- (5)f torithaek onmcértmlesmsgeaMaﬁIy
di spl ay k:eo;ts donﬂ:#lmw fon dhuet mutrdpoodemrl nput dateyemide of oyeleridentifiegtiost er . -i ng
secondar y M8 9V r@é?'senrmﬂnamc ing gypni - f or 5adﬂr‘-e§9|0n CQ'Y&E aggondingy o C'wm d

t her ei 2? eﬁﬂi “o'i’"'a Gqary 5’( ‘Eik%YbB?J'
=} I mifqr fo g recelv er- ing) ude
ectg“gtt I 0 I T
Count er -ay mlcrop alét 6%"

for desi resh Bt atér@,ndamlatérhe ahd. n%rwsétsan prta uedlm ﬁﬂ:y&b”idéH{lﬂcanon when the

sel ect i osoinputysaitpleiey, said latchestkpieativel 'y keycorbgnine diti€rand2ds Rhown.

for a %R spnredgteddn theophagpdmnhedingtet et | ng 120r & r6abran|%c@van@kcqrdmgator@pm

connect eG"YQB°ReIféa"'Eﬁ' miten fé'i*ﬂaRBP"Gtrﬁte foI I ovm5h ged l@ l}l"e S?GCPhE'“ ress
deCOder é enve O Hg.?@ﬁéo tl’ o gr § I S pl GO(SI'ne thnge OceSSO:- .
cessor tio ¢ (ﬁé gm d ad- ; "
provi dsgGrap ch‘é‘&% fo$' lextrig t Qutputs pde 3 Z%QB o e&'ﬁge @at eﬁtr?ng jhe

envel - |ﬁﬁ@l’afcﬂ@dto&ﬁ&lrrﬁéibﬁi’od:dﬁ&&%r%&ceﬁé’ oduci rtgrractqwnt ope-to- CyC e
di screpamay, frequency in response to the binar yA torantCerreteiver acéooding & Claim
di spl ayi ngan itometicarosessieg webnrfer said - a count erhacastarieert indhatghe microprggessoeis

and . ‘egleprocREardp ’Pﬂ: el?ét%ehthﬁhe ngibétrosremgv&(ala@rw ingthe CRbend 5 ¢
timng uplexen fog ing, cegsg pnyRl-env PGB B feaisiendvaep sanesier siatign
begi nni ng to count |n response to the output - Code 4 for displaying the
frequency error. signal of the conparator; 4. A

Loran C receiver according to Caima groundwave phase and envel ope sanpl e



| \obe gen to the counter for keys further include a nDde*
connecﬂ lml,m ﬂ ng a plurality of selected strobe signals 100
2 e

cting for display in response ggobgklgskhe

e 1% Ccroprocessor or sse i
control hits of the -one of the followi ng nondes. .mecroprocessor. and.. ?1 e/
counter; ’ (0) for searching to acquire al | possible a
del ayedncpbla!gst ohmmemdasa abisgletegied, gen- stags af therphasenchahes! dimétenandesratlor |
"havi ng-fawt aging the tm'n@@taéa S?'@Jt?‘he $eiyhahml limiter m/mamfedhe preﬁencng

t he 408 feﬁ‘d @her tgnﬁ'arataiﬂsct

be a ?he t SeS
(2) OCel;F ¢ arnd {% Pt E\?ﬁ?&%dﬂﬁ%%a 10?163)4 i %ﬁ?%@afﬁf?ﬁ%:sﬁ <

M Cr OPbRAGRRS SGnal Shain and deterridding OF -Cycl e | ratn uacamm Qo BétQNmﬁ'é fhg time
count ewhethamnbe sigdalttonbiberatio @b adwaTif Out pubifferencéstbichireih the&@kmi aranesok -t he

t uni_ngit-isdrdpeing ther idtion and imaking»-ddcbps ogeslavq statiop; ewh- for-traek for
det dOsiap ethnea %P@b?’@ﬂatéiﬁsh@'lﬁ%ﬂ' t ogelhere eang! meaﬂsh@"é@mﬂ é?vbpéﬂdf roduc- ‘

110 RF°'E iciplend fgrxe ég‘i"pge'ﬂ"' G toit; ?“ Adoen ﬁé'g
si gnal SR IET: Lo haiing a bback onl y hdlCPETRg §’§§'l done g
- signal suﬁﬁbvhhiﬁ@ré’?cf&f mSa%ﬁ%s been Ove” Bed! - CYCl € |'3ent |catlon _
energy madé,af N&mdkaRycleiddntifidation;af - -9 A A DYraiC CodeRBEANBILINYAE @Iéi'rhng t 0
Cl ai m phagfefoc hakingla decisiot erhethadiess enveI oﬁa:ha:laauenzed byl wwhatiaodtel fikad. i n
~that tthenifivg b'@m@ are areser8Of netiorpdendt er f ome nmssthgtorteeeumgdomﬁe piegmal s

11 furg ;rip theh rg Hatyeds) fpmehn@ﬁ key sP|' e foldlotarmininacth fregyencies of inter-
et

" epr s BRFkARUES soaih g ‘F?%.E s oo (SR S o RAVIUBPY VbFHBE: or ¢ o

the “n ol ql%pee Ford 10, A Lorar b GERRECSES Mg to TRl

track ) G ..wsméd b k- ann oegtsr gy dat @ dhale6taRsedan thalitiel RHAEBFESchannel

t he- deﬂbr&l ahla thé cyeyeCrlepedtetent i f i cati.on when nieifs inOludésyOpiilsediaping InRY consai d

| at ches & elfelxrany@lrgeeiveincangeisingi e di f f er eneded ® thersolid. stdi& migopredessl, 4aid t he
phads c Iparamignng iforirecejvingnrastar znd s@ve A Lo9@ﬁu'§}? shapitioyroeana RyRUNeTESAODSITE 19’ m

envel oBE s@ﬁ%!ﬁ 2gropip fiPeH °“d tef"t"’?b °°"e°"f°’55'€'l’?é% ofdt %F‘P'E’e? ? ﬂ“‘t’ﬁ%f? t he
spec Bbmbh ﬁa?s‘?ﬁ.éi‘ BAE o o hs ’aﬁh@“@%ﬁﬁ‘% :,'.Ze bl Shey
furthe in-tinme diffe Ises

gen@oat fo;lteﬁ%rﬂwected :&ﬂeq)rmnﬁmaect ed 99a§ﬁhﬁi~n’€ﬁt&f opr ocessor rml tipl-exer
connecpaddinga drbseldceeti cwer Betjliendy-andsai d chantfe -iAldrame reliefvbesceordinglte Claim
oper at bwmhmf@mcwgsisw for>mul tipl exi n§ wheeeinthetinnes rodans inclu@gs @ Yiming

overri dé’" t‘"ef' P&‘&? |d9|ﬁyqdn°"@b‘t ai nin “‘! pieoberircyingharasteriggs! lpyg micropro-
m cr p X (:d ftg I erdg % zqg communlrcattllon(s: regls;ir u::th(CRU) ﬁ:-

A Ea? éé'h% A7e? C' a' éZ\ @gmh il g giééhs for
sai d flltered Q BT rd Er le'cfbd b afPéss hermifafs’ SFRALMRPSH?
recei viimg; t he output of the.- pr Ogr amTEdesséra)ts ERubleSRARBA ddgndcha tai%ke and
65 mul t igdueneeer foroadd@igithe GMr&h Rﬁgggnalear se -€RUeadlock ternmilsBdl) ametiisrbgffer. idputitenmin
whetd9epf the mgquedg:hmnebw thoselqd the - 105 nals connected to a second set of preselected”
68200888'6 d chanrgl; ar]d at | east one seco ndai’sfe%s {naly of ‘Hégég%'ﬂcess‘;géﬁt"e
¢ h? pha put o B ‘Idt t‘g?elr:aﬁ nggd | nmlnm he tphtilh gerw g rf
sel ect %ﬁ ol (%%c; od P el thdg €1 © F ofi £y -
sear®h yigdalli ndg +e@ewé ihe dhi& o - Of Qﬁhmﬁoﬁateﬁ@ c%naé%tea 18! eeﬁkce&brar oup

repeti the( RdoriTihd kigGals): deCI sion whet her t he c&dsat CRUN dBcvBer andiBudier: fontwfiNgthe

bot h nasinemvelngk elaand limtat ecepeded oI et ed ticeawsal; er2debivgyachrofousdinanpar se
en- 76\etqmw§@f thegupanef forepovertinoethenyel opeoyiters end/e RO hit compaid If@tcenvga'l-

tru ??mme‘ﬂ RFoeRE %to d'gItE'de°T% nahd ?Y&m 'H'%\h'P'F %hedtm"d\f% it onto

the f:r)rr‘n arato E{SI § § a?‘a- < ¥

determaaﬁ,d'ﬂfaes P aé’é&sﬁﬁ ?ZZ“@& al -to- i evat e 3
dlffereé]ges- ween the naster and each -ife- hﬁrd&F&Q&bP&mﬁ\

maki ng a sbfGistate log.slnaeéﬁs sdrmbétedito Bd 10 sSicessomtr degodar msmmer ﬁaﬁdroﬂhcuh@ast
one Ybedmer and7digital autpatself tegtnse chanheldi MZ0 avk prebdentall doukingricmugncissdori e ar e
pr esenilmltﬁi’f aﬂﬂ)therﬁ&k@' channel limiter, saidi ng a MigsppACcaSSAERY damumnetlmpéangﬁea

di spl a %f"dg dori SFQ”t“BG'ée gaedtt i ng PSS 5(‘?3"3 ’eadV '“"?“Bﬁpt 2Ry
time d n a'f ‘aéw lepq thﬂ‘? i f n&rmﬂ? ﬁ@CI
. el Ilmlter c e |mes as eter cf €SSor r com—
ti My 5 HEie: dd ST avess tﬁa‘inscgan L ssesgam Fcomple-

dent IH Q ﬁ\ﬁ:r ssor connedibd ﬁ)es HBA B thie tuﬂ%?t:lo@@ niiling Yels6s, a five

ldent i iﬁeqaﬁérend sbifd st&t@ logiPmeansPsdidr an C ree@duevnoaﬁmewbmtérao o@hting pree
() f osolideddte ghicogreaissir progidmmbito | ess sele@ed braer msdce iriteredls ingluding amdb| e
not ch teneraie attimen word, 4o salegtiveinsoriirob. pr es emility offsyneltronaus dduiticountepsagegnected

conrfex thecsolié) satedogie msaps: &t recpiue B}eeam 139 in epseags. prekan BE ghasgighanne! sample (g
for making a plifier for determining the frequencies of inter- backgro
search and nmaki-ng: a: deci sion . fering signals and tuni ng them
the 20 Wnet her ~any stafl ons are det ect ed I fnot pro- ' 85“r‘ece1‘ved

Y o, 4 e r o o ~




ba W' dt h characterized by - it he tiner means /)
| n?ldudes a timng an undel ayed channel anHIH“HHI a(mﬂmﬂam and st rob@
circuitfgchatacterized by a nmicropro- nel cennectiedstosthe filgg®lgostded 19

umgg| ayed _ cessor. conmuni-cations register unit . (CRU) de- 35 charmel

- passing the filtered RF signals and 1 00 coder and buffer t he CRU decoder
havi ng it strekei gbnefiatanygonhectedimtile fiyasistatg' i nv énforbtioméor GRI searghihg soarse envel-

t er mi nal ssYﬁS‘hWé?E't‘%fa?P“f‘tfr ang i l"P tdﬁﬁf‘"‘b?mfl I ter ofe g ﬁ‘ﬂﬁfﬁ?@'ﬁaﬁ@é‘r“ahe master and
presel ect e'fl or ersiioR pry sigpals g éﬂnﬁﬁ' dim ‘f' '
Cessor LU rE tasﬁéftkéﬁaﬁ] o g U e
filter e\d: afor con PEer Thput term -

of the undeimé fiehroricls thaie f&fgetn e 1@5d.sp1helrﬁeaaemeﬁstpe§hntgahaume
second seferatihg prseezmﬂeettcﬁdmdeg sigeals fhasmel ;  differences.

addr ess_ t ér déteralining tydenidentificating: eaka dor | and al $hahs boreh &rracsliver comprising:
~connect ¥l laygd physe channel spm @e ttetbmgna?ratef t hé%nj @ 8 kpxboardapgans b?‘"ﬁl!bt’ @turahtv of

out put of Tﬁ: é“l %H“ coa s&tlgttézﬁ/ertl ng ?Rt? IG%Y%@P erHII ar(:l plura &{%&fi\!yt-

ti mer vvor(i rY mddet THannel f|| e.L lua, Qn auto
data and cgmrqulwregcst&rver EB?J\NQInBQ a 45 di gigkp orlsBIb& rn@%wnt.tep e&eéfvtne
the phase of)a kdyBosrd iicahs havif a bRikdliRest CconBoGhiedpioBesstte N cropro-' the

i ncom ng siagrewkrg keys for entering data including a C (b3 8 ovicrgptocaisar adanectaddo tieukdyer
- for stori&Rlthe an envel ope channel Ilmter cb@n'niefma@afttrdecelvmg data indormatierd

a 20 bit £ EﬁP‘BP@IB%f?ﬂrﬁa? t| theaavreerpees inghud-
'Count er%d’i incl ?ﬁthél(gﬂl%tﬁ <|)6r‘?|nc ar 85 a ﬁ:ﬁg rp% rfeﬁf)gl Iglf’il
i nf or ma t time W d cu é essor for
preserve t @) Qhﬁrﬁ% et an &&um tl'ﬁ;'kgtna S Joriéntih GlrOpIOsERsd? |aQQ6 ¥me in

counter f qimepiérd iidaigoftha nicroproce¥arise f or pr O&pahs‘egoaltﬁﬁd(blpwb&ﬂs
conpar at orientingsthg midroproeesser gagt e gonpar a- i nsh l@tpwgemnpéoeecstbrtbebemlr@t
pr esel e2f aepppprede a timeohit wpidrial | a real ti nﬁod‘l“i?ek fqrnperrtm ’Ea'Q:F?LtE‘Eﬁ'tbeﬂ'OF'"Q to

va d) a counter connectedto the timing count 6%33 gr om the timing
id t -
connect ed 'ﬁgé cfjj g“ﬂ‘gjaab - Pﬁ?ﬁje$ﬂ‘%f e | og| s:ﬁf—:éﬂﬁ’éc Ign L5 theyqaicropro
cessor CRY, elnuiﬂ £ (es h@%unamedmasé aHd QWLRES Shanl
t he phase cessannel t Wo pr esel ect ed cl oebmagsa‘rﬁ;eabtafbelgeﬁerter cdrih@ctbd €8 iher

and the envi) mpmunhmeeihaie anidtemvelogeaéttin- i cr aputeesRionictopratesser for peoduting a
| apse, a el sathpda sttobe getpratonemanectédito the or i ng Riurelity bhsteobefsignls et sxdertad tite a
ready int epwe}manﬁ'av'ngrqce%%fpeafpdweg phase cHa‘ﬁfYéls I | m ter and envel ope

chan- Plyality gbstrobg sigalt atselested fimeut put, o8 A phase ghannels '°b°

for d
presel ot &YeT aeaehgsetcﬂsmem fopi becessor t 'ﬁ'ﬁ " uaﬁg’ 5%@1 “{9 A
Com 60 bygeihiod AdBsHoBbOMAGST Pbutdiy ol BT for thge n?cro Mhe

M Cr opr oC amGRY sihdls HOINBPInG aa;yagldb.d; S§gle M crop(gpaceds Gn\emnaﬁérﬁdn'&:&mected to
tion of tHe the micrombaséar; sanpl i ng pul ses, a fthe enidro@odessor timingimsaisifor wod-e
| ogi ¢ nins(g) 8 adafitime clock inderciwt smmeﬁmUS 19§um erseltgsed caymhirequpnpy to-the olidre-

st at e nmi cﬁ??'&t“% rgrovid- rone meec . interval
i ncl udi ng "% 2 5% %% ogtgggg’ea%? $ MB¥d, to se?@@%’ "?gﬁéﬁ{k )il fﬁ
of synchr gy v§n ﬁptahtrgmeet,e.r.ﬁeaqenm 65 t H&l hlirdosiralss St AP Sign 9
recei ve4s hfaselchahhdl liitsCadean elblopdlcHZh- Phase isbasigial r@mtﬁlons ofithe RF phase
GB2008886 el limitd? fort prodessine reeéiaddORF sighddect ed tandteheelbpevghaskeofatie RFiehégly Rdléson
for CGRI séetrciinarepesanaonenltbk RFpheser onous colirdreRF eniigy deta latahas andimitreroer-

opg- and ¢ 9@“1’%?9%1"???%&‘ RF gpergyi6vaiRgst er arfgssor mput gal“sleé‘?f s 'ﬁ%ﬂ%ﬁ%&"rn

ai fir St (sg ri e@ Xer, S I«r seg?é q15 an l elop nn'?ﬁaprqer nel\fllmltery
g gnal & 59 s‘mﬂ" S IHASE claAhs ImiaP e gped ¥fn o0 §fm§t Eﬁaﬁm‘tzs fﬁg@
tine eran§ Aueidge dRbAKH lidiRerdd? h@ﬁF% pfe strobd gehdrAbr
succeedi NGedeREPMEaHSY avd Bl the GFouRBiwiJecphatd 0 e GRRPIR] e drgameeé;ﬁdseheut.tse,f the
out put of and efiligpeasathptelstrobé yenetirardide synchr dfoplsase andiemielope phaservf the RF (i )

- di spl aybFrsamslirfgothe digitizedyapnggenthtonsiofitheer atli2fgenaray ayderdatdbe seidctad tmnip tervals of
- signal s fdfF Riwee a'lﬂ ?’T"é\"é‘h&b@e of thedth er ni ni ng By g[nd tHW’?%“H‘t"l e'° agnel

de-  13. eﬁ"'@f&%‘(‘;ﬂ "gﬂ s 10 Isé jSI‘; d88° ?fné'i‘ ‘F@ pe"e’
oun wave ase env o hann ected ac nd mcrgprocessor
strobe ge'}grrn%fe%'trob rat HipleRe/TEANS QGIaMhHI lefin EE tblf 4 oP E%hes to
gener at 60 Gofndotbag 1 ﬂ%ee\tmn S 57 'eetoe 450710 1 28ANE D ede b Sl Dhscelih £
data i ncl ek mgitipleSihg Bl Gitguds ofube |atdhe§l&i erm ni ng) ﬂOﬁftﬁrﬁatﬁ:rbf&iessmg ns fat Sid
M cr opr oC 8bs ovicreproceasap farmeddessingof  ope. microprocessor connected to the multiplexer,
primary funthtd mntietede?s ;rrencshtspdsatg migropracestmat i ¢ rg@;u%%mﬁs"%ewerfor ut'llz%g
COTTprl S Of connecle R@‘yl f Xe%@ (PE'QCﬁ? a ? @I mlp m ont er a )
O bl T mars RO P PR Ry T 30 P ARED coarcint oL T £
for entering data |ncI uding a (b) a mcroprocessor connected to the key-
Rl ; board neans for receiving
'data |nfor ITB.tIOI’l (b) a m croprocessor connect ed to the key- I ncl udi ng the

P — o o r o,



tessor; 95 nel’ sanple strobe '
‘er at or ﬂmm'cmm“m(ulll"u“ e) a gr oundwave phase and envel ope’ chan-

_ . AT Gr opr ogessor* for produci ng a nel sanpl e stggbeogenesat o -
COﬂ.ECtEd tothe plurality of strobe signals at selected time count-er aQ'd/

m cr opr ocessor  for producrng a . intervals; plurality of strobe signals
at selen eshrdcl A cycle idehjifiaticebbthed phase channel sanpl e strobe 35
i nt er%ofthemmsterslammanésecondam . 100 generat or nmeans for

FIRERRR ayed phase channel sanple strobe _
jV?ﬁ@@done si gnal. generator means for, prqﬂ‘ i ng
ggessor; timng signals including a.-t¥ctle
,',fsck interrupt connected to for the

' . the m croprocessor timng neans for

provi dt%OAM@&mm&lwﬁsmw&ka&k interrupt connected to 105 ing a
selwc&edﬂmmen@mhméﬁfm'@%mro- the m croprocessor timng neans for
provi pamying greBgssor ;. i ng a sel ected count frequency to the micro- (h)

an RFEEMM*MJM*&&@&Mﬁ&mﬂEde rmcl udi ng a processor; 45'

phasew e A g et e mnavel ope chan- (h) an RF energy receiver neans
inclu MW@MQA“ﬁ&*m@%h®@%WWFGWWﬁTOceSSIng recei ved RF signals 45 phase

~channel limter and.an envelope chan- - 1 10 into digital representations
of the RF phase nel limter for processing received RF signals and
envel ope phase of the RF energy cycles; into drgrtal represent ations of the
RF phase (i) an RF energy data |l atches and. m cropro- and envel ope phase
of the RF energy cycles; cessor |nput mul ti pl exer, said |atches sel ec-
(i) an RF energy data | at ches and micropro- - tively connected to the phase
channel liniter 50 cessor input nultiplexer, said |atches selec- 115 and"
envel ope channel linmter of the RF energy tively connected to the phase
channel ‘limter receiver nmeans, and to the groundwave phase and envel ope
channel linmiter or the RF energy and envel ope sanple strobe generator for
receiver neans, and to the groundwave phase sanpling the digitized
representations of the and envel ope sanpl e strobe generator for - RF
phase and envel ope phase of the RF 55 sanpling-the digitized a
representations of the 120 energy cycles at the selected.tine |ntervals

- of RF phase and envel ope phase of the RF ' ~the groundwave phase and
envel ope channel energy cycles at the selected tinme intervals of ‘sanple

- strobe generator, and-said nultiplexer the groundwave phase and envel ope

-
ey

channel- . =~ connected to the | atches and m croprocessor sanple strobe
generator and said nultiplexer for mul ti pl exing the outputs of the
| atches to 60 connected to the |atches and m croprocessor 125 the

‘mcroprocessor for processing; for nultiplexing the outputs of the |atches
to (j) an automatic processing neans for said the m croprocessor for'
processing; ni-crooprocessor connected to the mul tiplexer, (j) a
processing neans for said microproces- said automatic processing means for
utilizing sor connected to the mul tiplexer, said process- the digital
phase information for master and 65 ing means for utilizing the digitjzed
phase 1 30 secondary station searching of the GRI en- tered , coarse and
cycle identification of the signals of the master statoion an dsecondary
stations and tine difference determ nations between the naster station and - ..
- succeeding 5 secondary stations and (c) display means for automatical by._.--7"%
display- ing the tinme difference sequentially at regular intervalg. 14. A ‘&
LORAN C receiver substanially as described here in with reference to the. 'J )
~accom panying drawings. Printed for Her NMpjesty's Stationery Ofice by
Burgess & Son (Abi nden) Ltd-1982 Published at the patent office 25
Southanpton Burldrngs London WCZA 1AY frontmhrch the copres may be obt ai ned
rerr: o

e e s B ctamn s it o s

e et it e e s o L



