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si mul t aneous OSEFERENIA 48 A s node the FYOURES 4t Bethsr desrrifsd P form i n
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of presentation is sel ected. mands the flow to and from
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fromnonitor 11, to and fromtran- 40 vanoneters during data transfer to
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1, 201, 272 6 The di scussi on
that follows is divided into output channel ACK is not received before the
three parts for ease of analysis: CLK signal returns to its zero

state, the — Part 1T - General Sequence Logic sequence
counter will nove to a "critical tine Part 2-List Storage Logic
exceeded": (CTEX) state and an interrupt wll 5 Part 3 - PI”Q\Iter Logi c
be sent to the output channel. 70 Part 1:

The next comput er clock pulse will advafg(ﬁaz The general seduence Logic
consists prindrily the state counter.f "’STRBD .ta a del ay af . the

general tini Ny TROkGuSOH hhRIGNSE ERtied it At Rtptidhidnel IOK 1hd€ rébigsa akfork @feUr NS 10 ¢
its zero Elugwaets Boriehst ubsdmlgdises an abbr @matsedal e ab 1ts| e [state) ﬂlea ,I~as't

channel " (LST @eﬂif@l S°§ ggckels 1 ow c,sFﬂélF il i ¢ &icd |
| evel has ng t é) Ffﬁl cating tHite, % out:@ “ftﬁ’ipt wi >
(I'nt egrat ed e | ast channe Therhein teRcK uﬁ@{ﬁllh&ﬁn&ot yet
operation. ﬁ The general sequence logic consists prlmanly the statbe:etIntet' rfems S'ERBIBd ,a tidiny

sequence countarthy gnngsl tlmmg logfeofor Stafq e its to
state 14 asllgd_sﬁl':@ avbreviar E& lﬁ dtj%l g%ge%

Ii
The next 5608 Mﬁ rtt beB ’ﬁ n‘a.e cttaaﬁemntttte dkth bb@'tNbot Gérat 5.
Wi | e the chanpehioncount er %rml tipl exerg ajadt tmndfesd), he sspepetager jBOps

remai ns inacti VE°ST qin@erhlotﬂem& fpugy dtmﬂqpm go @14(98]%15 estt‘é)zet’“he RDYD . st at e;
ana'the oo D DI reent Wl wihE s teringics e
state 8, t& {idgic is f b thd Qe TRR Ak lbope, the
i s maintained 'lslﬁﬁdbjl” ktﬁa"@ﬂl[mecmms tlfefdhmnell Nthrough STRBBadgtes |sete "14 (aRmDYDst ate
|s assuned, ar(gga ordpusmtus é bm:ges aﬁcgveata ‘lgittg mcg;?g;m @%f”ﬁte %@t&g@ -

“ready” (RD 5%%{1 At SE:I’%?’tt thh ) % e 85
recei ved. p channel icate taﬁalt'ls oot b ﬁi ({Xﬁeﬂ h?etﬁé) 'thf Qﬁ(eioesZQ i's
When LSTCH i s reddyl €oraldfirillic wadels theOcomputer! e@mythé @tuehds @ouinter Slvankds Sfomwaated. As
t he conputer azlemm‘edgtst(éCKEt#ereanwd isoudy, ghe  akitpatitecs wiiereoths chappelis incremented

acknow edges. ( t‘t’il °°“ - ‘.
acknoul edges, (SHELIN "5 A %rsi"és‘%‘tﬂ?fd B b 3l WG BB o0,
one count. 25 pldtivg Rids ) acﬁbxﬁtﬁe asadleﬁér@bm& t(t!Blfmfrset,tHelsethenmafomter mh® next
CLK pul se, a theapche; Back @CRMYL state pnt qyclesh eth¢ [RDHD |sta 1 08 ? g]ti traégtfs?fer

to

s rou
After com 30f conm%‘ cou 595

A 1 01' 1@&
action, the’’saguaneR anmn tf%ﬁ wﬁﬁ" SR Seh Cmtﬁlﬁﬁ%&ﬁ&tﬂ@k p@leUr NS t0
branches back dmedt he RDYL state and cycl eSretutnbtﬂm N&ice @idtérero tswtelvegfiere t he

transfer of [renfans netatvehtateu sthe tsmﬂtet i ncahpRgin pd o new
bl ock. 1 qa% ﬂtﬁﬁ‘?ﬁ&es ﬁ%ﬂﬂ%&? ?’;&t& AT, é’w gﬁ : %’%330 ntftéf’ﬂ“' 4o/D)
cycle

g
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signal seqte ﬁxé'a Jf

initializati omsmdedelaﬁmr betemrt’r eST) sighab @k " “décﬁ@x@)tt otradre (DAYRY pnbexls sﬁLtﬁ pul se
cei ved. received from the channel In modes involving the I/Q anpeh go tdhcgerrg: utgrou nt er
to state 9 we?%:fafgzﬂbezelu § lﬁ%ﬁ? gte% &Nlﬁt qufnn_‘ T g?ﬁ ge glptét &ge 1tse t 105
channel count e lotter nlﬁ]iij ﬁ wher® the

initiated. Datraodh ﬁsahesun byarphbdaen si@dBﬁlggmt b‘ra-ﬁeoumim Eeci‘emémedl ts zdi@obriby tl% fer

is started in lthlE%c Wﬂdg%edltctg! in mtwr - ng) e t h scrlbeaulhmlm }g%%ﬁ?é f‘l goes
to channel Al .« et TaEsc i W >§ﬁ,d
After each CyCARRYht iehosskipl, statao ge%@atm b the g,téu -S‘r’mcse ! Theithadt ar t "
(ST) signal i sdata"ttheder sigmf)i CLR tkids @fe set( ) sitpatios ACH xssdwﬁped and the ssepe ved
from the channi lahzgnn fih dedsar¢ ﬁ/éﬁlm } qopr%rl%et};mmethe S'EB%IeielfFerrerrttmda
Conput er E L%‘ﬁggr e r‘aﬁ%? E‘r 4 ne aﬁ}a & 2 b p).ck

0 . h 1 1
Coun-t er. Th% e tcpxﬂ Bﬁe §tat Q seq§én9:na lfe eir?me:aaﬂs‘;l%%‘ t he p
revolv- is demmﬂhtm&to e‘reg@mat‘aa uem:@engnat gl b ahtﬁma]riaﬁly denvedl Rgnet a e
drum shaft Trﬁﬁ% ra YtSiseﬂl fs] sertt ttee the optpytn therase) ertﬂEFRlD@ Re&nB) 1iowhen
the I t°“s°f’tna3;zt° L o %ﬁﬂm %
decr ement ed tOfr&ﬂ? the etan 18" transcrd &teﬁhlxésrme uldiBlekib té) THRE tHed.

transcri ber 13codd hqsltednt erectécﬁ tl&Sanhlb@tord@tﬁldl ‘fsarﬁhlﬁlate” zone U of Thuble se:q ulerread-
count er advan T))convetsion ISdmt!tlnﬁsd revol ve t otine sapple @ﬁe?falﬂb‘t pré mzbrtv@ a?rﬂﬂedan 45

"reset B' statgty “"ftﬂa TV L el gl
e s 3065, Sl P SRR o e e I BT,
sent to the chatsbeldata’ (smBl)‘twite STRBD &t uSedt I @ing Bries are Gorahlled féclilthe distesnear € set

by the si tuatmcphann%:@Fdwpbvona@ sferagply ride K.eaytiming dine will Hergeneratedjeachttinegn | i St
and are 32, 516‘"&} =8 “";{;‘ nlﬁﬂfé‘f‘ﬁ#‘é‘tu’r s painein St\ofgtefhamnel zero porp
signal resets the mu )rc?dai%'t Im ng Ine.drive (TLD) is al so
generated 50 preparation for the fi rst data wor d. in the general
sequence portion of the logic. 115 As CLK noves to its "one" state,
a sequence If caI I ed for |n the Ilst a 100-, 200- or 400- counter
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i n channel -to-display data transfer only and L, a timng line will be

generated each tine strobes a data word into the logic unit for a 1 is
contained in bit 0 of the channel zero 65 digital-to-analog (D A
conversion. If an word of a data bl ock. 130
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7 - From 1 to 28 consecutive data (multiplexer) or RECd%D | anp
in transcriber, 13 illum n- channels may be selected, zone C of Table I,
ates and the eI ectronics in transcmzbf;znlB for display or7
transcrl Mt ne T oll,(,L rvated Ly i r:gr 's_'ﬁ;re_d'lrﬁU‘nT‘C‘Onti nues
to’ 65 - nnel &}gc ﬂg{%g%ﬁ“.};’ﬁ) pfr B 8 {trapsgrpes, |3 LYol ve

appr 0 mat%‘f

tes
thb Ui :ctlv s m ags i s
gerier at ed pla:ebequehdasetotar ﬁnﬁeﬁmﬂw ktorRd $ afebol@f Epérai@a&w 6 InflliscEAS iﬂnpn
used i nSgerns §i a LSTOHpigng)je patrated td be i thhitdanstriber’ sestame&cdktedaxafadprtsimen TPTWO from

1 tlr. hi
a rel uct an‘(’:"‘éd ‘t‘r‘ariefne:“t‘hmﬁ?ﬁ dp%e stf’e% i 1‘hrt§ Elllesﬂsggm T W@E&EC‘S) pi ckup
gal %}gﬂ

U

Is sent t om ﬁﬁ ] e tmns e odz I N
addi tion ametgaieﬂam” flipt 3P IDFGIHGE ke @ 1It1{l en@f § def ans- 70
met er d¥¥ | seugd dnogff-scl¢ dqﬂectlbroqbc FolEgeGDpny scrsaactd tb Gero foeTKedY tsndrbgped b behannel

bl ock coun‘t"é‘igfl cmeltefs m eond an o Cgfa‘?‘ﬁﬂ e ;t;remqutd ﬁzst\e/ldftage to
1,
any cCreasg oﬁeOC ﬁg Rm dg 1s J:i m ted and ‘gcéeratmﬁ

gal vanonet fupted to send data channel 1 to galvano- gnal @rﬁ%t curs
first. 15 meter 12 All othtrngatidammeersem aie— scttanmt framr tlii:f codtfrdlle)’ S St or ed TXCCY IS
dr opped frﬁl d by BV deﬁf?ﬁsn)gone 'RBANS%IEF&R TOpl exer
decodi ng |§1e fsequ ‘51 T‘%@ gg % le° 530

rupt ed to. tentherdBEi séchichl € kthe oﬁtﬁbllga O/am d %ﬂﬂl % &tedb(u b%ll gnal i's sent

to the 20 aslwell amheelogxdﬂmtsAll ot her gal vakAN®hedtion. a Depreksin fromthe

control ler., Camera stamng ( PLAYBACK button will mmate a cycle By

COrres

depr essi ngre p o nlfmﬂf: ﬁgg llﬂia“%e’f;iﬁﬁsﬁip Pdgd into

modes in Izrsti stry anscr in for @p'lﬁd)tl@ e will be terminh gener al

sequenc® I@gr:ct frbmrthuslanmeh A tﬁxalndecu'oxﬁrs whdneTXQSY ediops SoflTaNbe gdltdfioeted ' t he

channel 8odelay of 250 W%@%% terting  déflotion Uﬂl qche. cont roI ler 20 and dat a
e

paths sel e, mf(frgagat odes aIl °P%‘§‘°’E iPlexetinggt

n prior t nsfi th
caprer a Op@ﬁ@&l ANjs ¢ g“tra cnﬂékib‘ ynalog lt))utput;) The :Eﬁ{fg xsr A r?' (CANRUN)
I s gat e8b tUCle’PEWEIZWchbthﬁnopMatek ab-nl Htirhh @nagnetie/beSto-monitor 11 and @rf espond to
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sweep th eF&E'a onpli ca'rrrlera Sgsulto E&:@ asme, ve1 mototk m)mtor
11, and33 he Thy obstoni1 is ukt& it ehjuhaied Bith durmgﬁata ﬁﬁisfdt&ﬁpefnﬂs(liﬂibﬁ Gm&i&&ﬂne' A
fixed el ec 11r @ﬁr"é‘ﬂ dippday @EYS well epwittof fransfio _gal vanomnet er - delay of
250 nsec g ono ??t%‘rft%vm Emjeﬁ%\&l %SWML s ma I 108 | Me
bef or e dat e i Wohshle 20 WHEE Ghilof A iidacIE §toraze 4528 co ro% ion, the
mul ti pl @(elbcked switches isiustd @d sleqt gitleAsBdiar 1 ﬁ&d tO’oﬁiﬁt&ﬁ'Iohﬁﬁd’tedl:’mmih oniS run
prior t o fdirect oppratiom (ipdependent héata @@taken from the uamch ofithe L0 st art ed
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cycl e” (TXC@,Y)opéﬁteﬁ.otrﬁwnsrmhr Qpek &1 aAback t ﬂlE'I &é’f Csded- MO tOf
11 and: 4furQER) by ST in gangeed maxtee by TXRW YIS msmbxef(mrrﬁndjaif am‘txﬂﬂa‘tﬁﬁ Qi’ata rel Ng TEST.
TEST i s |mnttraatce 6??13& ‘H’ett%fshuﬁer quired ta@ stoyed inrthe 1/© dambelk control of

the 1ogic gy dggme ﬁ?‘??‘%y&& fa§?< i @“ﬁﬁ;‘fg‘is gfﬁl iy s and
acconpl i shru!swms txhetearata egmrmf t9ran 1 Sthdd Gnd ¥ k' Dsmtted to
that 9550 fer. %ure 1. bltnumber(07 throtigh 23). o?evr ce for
test purpo é%‘e e@x’er htgfﬁ altowmrn 5€ate smab fmrthtt dist M}-ﬂodes, used in
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t ape unba sthantratnlsmberyk’temsedThe infofiation’ . gdnersltseoﬁite@é hge. Logi c . operation
of the nonP% "J!‘.l"ll g nsqtrahy eom ?ﬁe31 Pbttershoera e Iogr c |s nade up of
st b S BRI L AR ity bt

registers tlJ"ﬂreﬁg Gporo! er loglc berP Eﬁ &1 es ' used to
sel ect” & tin@te Ao the dain ml’tﬁ fcrite 135 revobaP U EAE -plittter) behithd@ Clogid Hbw ligbtowat i on
11 operati ¥ eneraies aeransashe ‘altﬂpd'n?( ﬁmE Sqaitl ther legendsk emplévedm t he
active si dBEpithhg Feyesponding PLA CFhe %‘Wafﬁrf’é‘f)“wlf‘hl one of the magnetic
tape channel 10 and stored word by word in storage : I nput units
not shown. ' regi sters. Various |load signals are also
sent 105 In operation, the nonitor 11 is erased back to the I/0O
10 channel to indicate word 45 (QER) by ST in camera nodes, by TXCCY
position (intime) of initialization data re- in transcri ber nodes

and by pI otter shutter qur red by and stored |n the /0O channel
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55 the transcriber 13. Based on information general sequence |ogic.
printed out on a printer under programcon- Part 3: Plotter Logic

trol. the transcriber 13 is |oaded with tape. A Due to the conplexity of
control, the READY PLAYBACK or READY RECORD plotter |ogic section
I's separated from the 120 button is then depressed as may be
appro- other logic and broken into subdivisions. 60 prylate. As the
drumin transcriber 13 revol ves The plotter sequence logic flowis shown
and operates g transcr| ber cycl e (TXCCi\ﬂmzn in FI GURE 5 W|th the | eggnds

enpl oyed w-t-ch—the—correspond o out in
Table 11. - 8  TaptE H - . the output channel has beco: t

P2
'ACT : plotter initialization is ﬁ% m%‘ il e
Eﬁas becone actnm and—zglfm RﬁéET ACTIy and action are de:P ? h&?ff :lﬂlhanr*rér
T o positionin required—the list does
plotter ini%i &UMat i eARUN KERIDI ete. The possnobtl:’dntamag‘ﬁ;sscha’ ‘code (zone ORL GO TER
RESET -STOPR . —STOR REGHENd acti on ar elf de Severrypd OVRNY dignplggipresent  RUNR

STOPL - — STOP LEFT
- RN RIGHT  yoppy, L STEP LBFT 1~ p‘qgimnmt’h@pﬁm Babir e, lfshe i st

CI]CC unter
does 5  RUNL 1sTpPR RUNL %ﬂL STEP RIGHT advances dlrectl ﬁﬂc:
"first recaod"INROSe GJ.DMQ.‘O@}TIO?]O ~ STOPR (INBOISHRtakel

If no " overrurfPS('I@\/RN)FblP P iRLOTY SIBIE- 2. Posifieiag to ﬂwS‘E@l@Eﬁfﬁhe drum
i ndi cating t hgig,bhe ¢ g@’%ﬁ hinits is reguipef (first blﬂﬂ?&m% rKE‘—"“‘LEFT

posi tion Tim LA R SRAMERRE COUNt gl fouie (VAR s troc) MIEL pioterSTEP
Rl GHT READYIVances direct| Yy tsequedte logic Bavakaesi th i YinitihDstepl NPOS
-1 N PCSI TI Q\| PLOTD —PLOT DATA o (I NP@}” SISAPR) state, and the stepping

75 ©  FPSHA FOPGEM P= B R@Bﬁ‘ fﬁiﬁlg%ﬁtm% e dsesmeteft | mit

soon as
of the drum pCHGFM — FLIP-FLOP ﬁ&éﬁ:ﬁﬂﬁTE lumt is passed (VLSMN becomes fa
required (fdorst bit of(zemer).is 0), and thrsequence foll is Sdvahted to 85

the canera i s Brd8ent+ Y-SCAMADEGODER rﬁTAr}_f- theINPO'S PSRDY " -PLOTTER_  SHUTTER

ri ght Limt ( A 135 Posmonmg to the nght equlred

sedhence ool NI SERBN RS g b i B

left" (1 STRES) rrsune, 2P0 BttrlesmlsrmT- FéokzipNadvancks. E

motor is step to ndHR &(ﬁlg‘é%i"iggrﬁpéﬁ%t (PUNR) state and the faSG@IPLEﬁED '

in 1/240-in eps- W GF‘P@% F“’LfgpﬂEPPMNGE FI LM
ng it

limt is paSSQ‘i’EbVLSWQ@ﬁ’ﬁE@%Iﬁﬁt% 0f0 the plotter sequence counter T}mjﬁsces to

t he pl otter3dsequence cpLdTer i s advanced to th op right’™{S )sta‘téa‘iﬁiﬁulbhdaE@@ER

STAN- | NPCS PONLN —PLOTTER Obmm MUM terminates. A'fter a ﬁxed 100-18sec stop-

Posi tioning t Y g d P‘ng g gl?ﬁ_

DARD MAXI Ivusl - left of th@m ini mzno-mTh&pplwhéneﬂoo

sequence 25 ——OP‘EKRTTER PULSE  SHUT- VLSMN becomes false, - the o ipivtterr

advances to Muﬁ‘Ak e et RuppsTio\JAFOS and

(PUNR) state the Th ?R"? n.drive Fﬁmng P FERuR U SfuitlaM NG

notor is en@agml’eo -umpc;mmr STERPING! he (first bit of zone N is 1), ¥dRkE Chmera 105

right limt. Vhen VLSMY 58€30es true, PHE @Rsently [oLaBHTIEIR o the 38t EMD OF

the plotter S%CG—C %}l‘% to 30 The plotter sequence cou nces to

the "stop right" (STOP O@ﬁ ' tion- Qf'%,fm“gfbm;ﬁﬁor EREON LI NE

t er mi nat es. B5Afors4- a i oEE-SHIOR mpr}srstop- movK@R¥mera ridht 4 L, ZerBEA\DY

ping tinme del a the pPERUENCEdquence Kmﬁﬂb the Ieﬁhmi(lxi_@b{da‘rz I RED

count er I S ad d t_O‘F % IS a vanced to INP thetgg t € Ste col.I:IR%

st eppi ng not OrFL1§2 eng@g, - terminated, Ppine

canera | ef%0 iFLstd 240- MFTSE(ERB:-HNE!IDE 100s. Positibd¥igNo the 1efMRRRUNquired, 115
VLSMN  becones The séeace con'd'ob for mkmt:i & func- ~AL£GAlvhe camerAlid ﬁ&eﬁl&l\lﬁ%d right

Hons to: of the left limi; er’ sequence

zteggglnﬁg fg:ﬁlnmt }Q?ﬁgﬂ d er camera if I\Eb:%v%) gt(;l;nter 1umpshtoh%1e ;un eft” (RUNL)
S e‘gﬁ'e 1g -spee ve ~

POSI 1 ONi NG5 (b} Reebdtd kel STt dafs dr@SUiigeRd A0t sﬁm&?&%&fﬁPﬂdﬂG -
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The pl ot ter seq é%, %ﬁs E‘gj e@ﬁ%ed 100 SNEE | B—ETI‘S‘ L OTTER
the "initiato stegadr! g the plotter sequence coudteris aﬁe to 125
where the steppl hgmwnbmveen-scmga@w stegpingS ~ OFSBER and the %nShiﬁiBr BLeGEIeER

nmove the canera tmwwm "th st eps. 11201110ve the camera right in 1/2495 ENCE 4
Y

When the left it rbod ot as‘ e s ‘ﬁ‘bﬁg\“
becones fal @)dxﬁ ec@}satafearm&eaysaaaeqéve te?znmms
CODE I s advanced to INPCS and the stepping is 122 -

" LAST RECORD CODE _ ' t er m nat ed.




50 FL809 -'LEFT TO RI GAT' CODE 5. Positioning to the left limt is
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trol of the frequency character of signals passed digitized form said
system conprising: a through the input anplifier to said converter.
plurality of output display units each adapted 9. A systemas set forth in
any preceding to present said signals inits own unique form claim
further including a digital conputer 115 an anal og-di gi tal -anal og
converter-nultiplexer having an input-output unit to which said 55 wunit
connected between the input-output unit anal og-digital-anal og

converter-nul tipl exer of the conmputer and said display units to pro-
unit and said controller unit are connected. vi de signal flow
channels, and a cantroller unit 10. A display control system for
seismc connected to the input-output unit of the signals
substantially as described herein, with 120 conmputer and operable in
response to com reference to and as illustrated by the accom 60 mands
fromthe conputer to apply the signals panying draw ngs. 11
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