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TlIF RIGIIT 1101 F. TO I lSI II 

1111 n·ST 11'10\ 

I\I'OIlII\TIO\ "STnl' 

O\·I.IW TO ",WI1 360 

COIU'lTFRS 

The C~onlrol D.Jw 210 IS an Information 
£>nlf\.' and tetriE'lIwt Sl!'olem th .. t enables 

knyone 10 commUnlCllle, at computet 

5pt"edA , easily and visu;llIr wilh a digilal 

computel 

" dt. ... ·rj\ l //("5.'I 'wd t'1.'Of1flmlO: (t'lsibili,,. 
,s based pumanl\" upon opt'rdllng many 
dlspl_~' S\c,llOn. (both locwl and remale) 
through U single centfiJI controllN . which 
U!Oe'S onl)' one compute-r dill_ channel , so 
thiJ( man" ~plc mw\' lih .. w the $.IImt.' 

computer for "n pwctical purpose~ 
I'unultuneou s I \0 

The 10<-8\ dil'iplllY t>ldtions mil" be up to 
1000 l!'et from the cPnlrul controller tlnd 
the remote 51 allons millo' be man,' miles 
from the central controller through (hl'" 
use of • DATAphone ser"'lcc. 

11M .:ompt'IItrn I.-·dt~ IS based upon su
perior speed, repc-rtom.' and ease of 
ClpCn.llng II cion k~p up With an)' of 
todli)"S high- peed. powNful computers. 
Its ch<tUtcter and symbol repertoire hets 
~n dt-'t>igned to accommoddte all of 
lod .. y '~ Hmed business information de
mands und can be .. djusted optionally to 
hundle some englneefln~ and mathem<ttic ... 1 
assignments. It _ keybo<lrd lind clf'3r 
le~ible TV-type di~plu~' can be used b)' 
.. II perM)nnel requinn~ access to corn
puler·g(.-nerated dala And .. specially 
designed printer is aVllilable feu those 
InstiJihuions requlflng h.ndcopy record~ 
of dlsplco}' d .. ta. 

'DATApItowlJ /I r~jSI"rd TM 0/ AT&T 

From any .lngle, the Control Dma 110 
desel\~ do~ S('fUlln~'. h IS one of the 
fe", de\'lces that can make a total infor' 
mallon manllKement r;,'stem possible . from 
a cost und time st .. ndpoant. 

REPERTOIRE: The Control D,,/;. 110 
S~'stem uses .. Control D,,, I 111 Entry 
Display Sti:ttlon This sti:ttlon displ<tys a 
6" x 8" pitRe of ddta on a 14" cathode 
fa.,' tube. The paRe can contain 1,000 
chamclers (20 hnes of 50 characters). 
Thes(' chur<tctf'rs include the illphabcl. 
i:trablc numerals (0-9) . punctuatIOn marks 
and commonl., used f;'t'mbol~. A spccialh' 
deslgnl"Ci punter (Cem/tol D.Ull 218) IS 

available for InstallutlOns where hardcopy 
records ... re required. 

SPEED: The Control D<I/;J 210' ;J ability 
to handle- dala 81 computet spe~s is 
extremely Import ... nt to the achie\'ing of 
maximum eHiciency in overall system 
o~ratlon through ,...vin~ in computer 
tlrat' trdnSmlS!iIOn time <tnd operator 
lime. 

This device IS one of thlt' few peripherals 
that can keep up with a computer's 
abiJil)· 10 culculate at microsecond and 
niblQucond spee-d.~ It can transfer dala 
.,t the rate of up to SO,OOO symbols or 
ChatilClerS per second, It Clln also trdo!ifer 
an entlte pagt-· of datil ~. single-ke., op
erallon Moreover that page of data will 
be fulh' edtlcd prior to transmi:oslon to 
the computt'r. frC!'e'lng Ihe computer to 
perform calculations onl~'. E\'en the 
pnnter operates independently of the com· 
puter system. nus entire process pro· 
vldes more compute, time fo, more people 

EASE OF OPERATION: The keyboard 
looks like and op~rales as easily as a 
Mandard electnc keyboard and all oper
ation is noise-fre!'e. Characters and 
1>}mbols are large (.25" high) and thell 
sl.ce dnd light IOlensit)' are 4JdJusulble 
10 ambic'nt conditions so that they kre 
legible in 1*11 normal office environmt'nt~ 
\\lute (P··H phusphor is UM .. '<I In the 
cllthode ru, tube to uid le!'gibility and 
dttta IS refreshed approximately 50 limes 
per f;econd. insuring a flicker-free display. 

Information rna\' bol- t) pe-d. IOto the "'ystem, 
or siored in the system via punched 
cards, rnilgnelic tupe, l'tc, After Ihut, 
the operator t,'pes special code!' numbers 
to instantaneously call up entire pUKes 
of display dal .... He cun edit, eruse or 
change data without tetrping tht' entue 
page , llnd an entry marker (underline 
:oymbol) enables him to keep track of 
anput 'output aCtivit)'. 

CO~F IGURATION: One central controller 
With an anlerface to either a selector or 
a multiplexer channel of an IB"1 syStem 
360 computer can control up 10 ele\'et1 
local stations which may be clther diS
plays or printers 8S long as there ate at 
least as man)' displ"ys as there are 
pnnters, dnd an optional buffered poller 
unit which will communicate with up to 
el&ht remole sites. Each remote site ma), 
h." I' .·illwr .. n.uhiplt' ... 1.lli,," nllliroll"r 

nr ,I .. ina\.' "'ldti"l1 • ""trqll"r_ h". ""liN ... 
nl<l\ " •• inc lud.·.1 in th.· ("I'l1tml l'lIItr,.IIt'r 
III Iimitil1,R tlu m."illllllll lIumlwr or I'>lal 
.. Idllnr,'" , .. Irn 

FOf lunher ,niofl,un ion, conlOCI your local 
CO"lrol 0010 Soles Office. 
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S·C 4020 
FAST 
EFFICIENT 
COMPUTER 
RECORDER 

... 

Designed and manufachUl.>d by Getleral 
Ornamics Electronics, SoC 4020 s)'s
tems operntr as peripheral equipfTlffit 
for the output of large scale digit ... 1 com
put(~I'$. Output is Oil 35mm 6Jm or paper 
copy in the fonn of plotted cun'es. tabu
Jar data. alphanumeric printing or a 
combinabOn of t}l~ operatiOns. 

Adaptable to both commercial and 
scit.'11ti6c applicaboos. w' S·C 4020 is 
compatible WIth most high-speoed com
putus and data processing systems 
operating f'lther diJ'l'Ct from tht- com
puter or from magnl'u<: tape. 
C,,-PABILmu 0"'111& S·C 4020 "CLl'Dr:' 

l. Recording data on microfilm at 
17,500 characters per .second; 

2: Plolling graphs 011 microFilm at 
1.:!.500 points pt'T St.'C.'Of'K!; 

3. Rccording complex multi-.. 'ic .... 
engiu('t-'ring dra\\>1l1gs. schHnatics 
or numerical tool p:lths in less than 
I 2 K'COIKi; and 

4 Recording data on photorecording 
paper. t'sing the F-SO option, 
SoC uno output can be c .. ·a1u.lled 
immediatdy. or th~ paper can ~ 
used as a master to produ~ mul· 
bple COPI{'S, Tht" F-80 p;aper COP)" 
pr()(.'('U can 1)(' operated simulta· 
nfflusJy with 35mm microfilm Of" 

t"llhf'r rf'cording process call bf.' 
ust"d alont, 

In the F.b() systt'm, informatinn dis
played 00 tht' fllC't" of the S·C ..aO:!O's 
CllAllAC'TRO:-' hapt'd-IK-lim Tube is 
pro}e(:too through an optical system to 
lhf' F-80 cllmtr;,l which records thf' 
Irn:lgc on 9!t'lIIch wide photorecording 
paper. Daylight IHading magazines are 
used. The paper, after bt:oi:llg exposed. 
can bt" proc't':SSt'd OI'l-5lle using an oscil· 
lognm pl'OC(":5S0r_ 

'Thr fint three of tllC.'St' functions a~ 
perf(N"J1'l("(! b)' II 35mm reoordillg cam
em. and dlt" fourth b\ thf' F·SO camcrIl_ 
The Cllmt'r1lS view the screen of a 
CIiAIUCTROX Shaped. Beam Tube. tht' 
charactt'T·gt"0M'3.ting heart of al1 com-

putt'r rK"Ordcrs in tht' S-ClOOO S('ri('s, 
Cameras rna)' be operated indh'idunllv 
or simllltnnoousl)' 

APPLICATIONS 0,. TH E S-C ,",020 

GRAI'H PL()'n'l'C; Plotting l"III"\·(.'5, drllw
int:- .u:cs, projechng grid bJ.ckgrounds 
and pnnting \'cdon art' unique C;lpabil
Itlt'S of the -CI020. 11ll' t'('mhillabou 
of tht ... L-apab.lltiM aU<l\\s 1m. rl'COrd
ing III a fraction of a It'wud of hiJehh'
;lccuratt' eunes or olllt'r graph forms 
complete with llt'el'ISIlr)' axis lines, 
ht-admgs and otber perlint'nt dahl_ 

TABU.Aft Itt:COI\DI'C: Wht'rt-' printing of 
llibulBr data on standard forlns is 
dl...-in'tl. tlK" t-~onn Proll'Ctor ("lhninBI6 
die nt."t.'(i for preprintro fomls, BlIowinR 
Ix.th dau. and fonn to I'll.' phOh)j.tTllphl'(i 
imult.ulC,·Ou~ly, resultillf( III w~tantial 

sump in bme. p;ipt'r, fonn~ il1\·(·lltory. 
Itura(l:t' !ip.1tt and shippill(l: costs. A small 
roll of micro£ilm is «Iui\'alcflt tn the 
cu.ltents of .. four-druwM" flit, cabin("t of 
!XlIX'r oopy_ 

Al'TOM"TIC DRAfI'TI'C: Mllthematil'al 
(onnula(' u$t'(1 (or dcsiWI of lIIN:hani<.-aJ 
COlllpnll('nt$ And stmch.r{'S Inll)' !)(' n.'ad 
in 1114.' form of multi-\;t,W or cro~,l('ctlon 
drawings with signlfkant dimt'n5lOns 
SllperimpDQ'd in tht- dcsiftil , 

'l"'Il.RIC"L CO ... TJtOL: Tool path dnm. 
mJt5 can also I:x! prochlCtod 011 tht· S·C 
·1020. Alter the dtSign CIlKIllt.'t'r has 
cht"ked tlw druwing Bglimst tilt· com
putt.'T program, the $lUJ\l' pmgrum rna)' 
Ix- used to opt'rutl' trn: numcneal ("on
tml tool IUld produce the p,1rt. 

COMl'l'Tl.H OUTPl'" !il·U·ROl'T .... " 1',\(11:_ 

A(;l.: Tht' SoC 1020 output p;lckRgf' 
consists of II sct of programming sub
routin{'S for prinbllEt lind plottmg datil 
011 the S·C 4010. Pilc:kag{'S are pn:scnth 
a\'ail.:ihle for 111\1 ,04 and 7090 com
putNS. Sub-rOtllllleS will be ;\\"8ilablt" 
fOT other large scale cumput~" ill tbe
nf'"ar fuhm', 
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S·C 4020 HIGH·SPEED RECORDER 

" 

IBM 7330 
IBM 71911 

IBM 729 ~VI 
TAPE TRANSPORT 

• \ 

~ ~(;.~ 
..t LL. 
c . = r ~ 

o CllARACTROS' SUAP£D-DEAM TUIIK •• • •• • •• , Unique beam forming mcrllod of 
cl.oroctcr generation relult4 in extreme1v/llgll rewiution (md IIlgh ',H!cd. Call dlsplolJ 
mMC tll(m 10,000 dloracfcrl on tube lact!. 

e FOKMJ PROJECTOR . • • . • • • • • • • • •• , • • Sllperim~8 Oflll ,,'Olldord format or. 
tube lace. 8U1ineu lonnl, mal» Of' otlaer ill/ormation may then be combined with 
dido fotetlc ratcd by tube. 

., 35 ~u.t OR 16 ).0.1 ),UCROFIUoI CAMEftA •• ••• • Recordt combined information from 
lac. 0/ OtARACT'IlOS' Shaped.Beam Tube GIld /Otml pro/edor at high ,peeth 011 as 
mm or 16 mm (Jm lor archive storage, group lliewing or reproduction. 

o PIiOTOUECORDI!o.'C PAPER CAM£RA ••••••••• •• Record. combined in/ormation on 
tau oj CllARACTRO~' 5/.oped.Bcom Tube. and lomu pro;ector 01'1 page4ize photo
rccordlng paper for Immedlote viewing, office dLrtribution or reproduction. 

" PIIOTOR£CORDINC PAPER CARTJ\lDCl& •• •• •• ••• Data photogrtl,)h~d by ctlmt.' rtl j. 
recorded diredly on 9S.incli u;id~ photorecording poper. Ctlrtrldgc CtJn be tCmOtJed 
for paper proce.ulng. 

FEATURES OF 
S·C 4020 RECORDER 

r--. 

+ 
Draws horizontal and "erti
cal ,",ph axa starting at 
any spedBc point in the dJs. 
play a",a and proceeding 
either to the right or 
upward on the film format. 

'"ECrOft CL'I1DIA'TOR 

The Vector Generator Is 
especially lUd'ul (or scien
tific appllcatknu:. It draws 
strai,ht llneI bdween two 
gh·en points. ~pcdleu 01 
angie. Extremely accurate. 

TAPe ISI'UT usrr 

For ust' when off·llne OIX"ra
tlun Is <kslred. Makes ~ 
efficient liSt' of computer 
time. Compa tibility with 
200 bits P("f Inch or 5.56 hits 
Pf'r inch IJ 1\-.l1ab!(o. 

FOftM J'N)JICC"TOII 

Superlmpolelsclected (onn 
on recorded data, cllminat
In, nccc5Sity (or p~printcd 
forms IllId making IlSC of all 
computer time fOf prooess
ing YUlable infonnatlon. 

TY"I'ttWIlI1'U IIM\IL\ TOft 

PravidCl typewriter-like 
spacing r:I printed tabular 
data and JOlid 03PY. ChangC 
from plotter to printer, or 
vice versa, can be made 
within 67 micrOleconds. 

./U'"ItR OOPY CAPABILJTT 

ProdUCft paPt'r copy on 9~ 
inch wide photorccordlnJC 
paper with the r -80 papef 
copy option. S~cm alkr.\.-s 
S-C 40"20 r«Orued data to 
be cya illued Immedia tely. 



S·C 4020 COMPUTER RECORDER 

OPERATING CHARACTERISTICS 
SPEED; Records dAb on microfilm or paP" COP}' 8t speMs up 
to 17.500 characten and 12.500 Piottillll; points pet second 
on·lin~. 

Ql""l.rn 11te unique charactt"r·£onning trchniq~, hl/,~h inh-n
sit)' and resolution of the CllAItACTftO' Shaptd.J.\nm Tube 
1lSlI\U't" quali!)' I1!prodOCiiof'l of both tabular and graphic data 
on microfilm. 

U.'O'OMY; Pro\ides subswntial saVings in bmt', p3pc'r. f,.nn.' 

inventory. stora~(' spa<.'l' and shipping costs; ~ ~mall roll uf 
microfilm is equi\'ak'nl to t1~ cont(.'I\ts or a four·drawtor fi.1(' 
cabinet of paper. 

"P"O~ lj.ASL'Q,: 11u- hiJOth "(JIllrot' of output pt-,. squatt' foot ()f 
flour JPace required by thl: SOC ·1020 high-spt't"d recomt·,. pro. 
\"Klc.o. additional economy 

EAS}; OF '1"1-,1'£.',1.:"10., Ot.~lgn configuration and t"lh>f'SI\'(' 

use of printed cimulS In phl~.ill racks SimpliRes ll'stlll~ and 
maintenance of die S-C 40:20 high-speed rt'Cl'lrd('t. 

\ 'l':,",,"UTY: O(X'mte5 on-hnt' or off-line •• record! alph;t
betic. nunwric lind 5\'lnboHc characters . • plOl! and I'a'Oftls 
b"T1lphs . . is compatiblt, with most high.speed compuk'rs and 
data prottSSin~ systems in uS(' today. 

SPECIFICATIONS 

0I1oIE'510' ... : 
l...eI:ljlth • • • • • • •• ••• • • • • • -66 III 
Width, . . • ••• • • 37 in . 
JI~lght . •.. , .. . • ' 7·' in. 
-Basic unit ophons have the rollowing Icugtlu:: r...50, l, 22 

in,; F.s3-1. 22. in.; r..so. 22 ill. 

POWER ftt;Ql' lftOIE.'"T'i' 
Basic urnt, or 208 J20V,3 1.4 wire at 3:200 w.IU 

"PL, "so O\.,...\., "iIC'AL.S: 

Inputs . "l~ or "Up" +511) "50\' 
"O"or~TI"Oto -50\' 

Wnte line n5(' b~: ku than I mlCTOk'c:Olld 
Input ImpM;&nces 10,0000 in panUe! \\ilh 500 l',Jd 
Outpuu Rcad)' une: "Up~ + 10 10 ~o.'j\' 

"~TI" 0 to =-OS\, 
Resllme Pulse , , . , • ,. , . Same as ready IlIIe 

I'olllfit)': Posihvc or ncgative, as desired 
R~ and F.n Times ( 10.()(I(){l, in parall£'i With 

500 I4l4fd load): less than 1 micro~lnd 

I I 

J.C 0 men wrooru.w UCOII 
In UN! .1 Ibr \:Dltt"d Statts ~a"Y ~ln, 
Crouod lo.h1!Vft1. Va. ) fA tCIO)unriloa "lib 
:-';a.&I ~ ~h CakWatot. 

K tntD I C COli. JI 

'loa \erMltle recorder in w S.c 4000 ... ~ 
the S,C 4020 II bC'in, '.lied In mUll a f). 
commerda1 and IOl"ntdic 'Pl,hahom. 

GENERAL. DYNAMICS I EL.ECTRONICS G 11 1110 SAN DI.GO 

POST OFFICE BOX 2449, SAN DIEGO 12, CALIFORNIA 

,.. "-f[D ''I US#I 
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GENERAL OYNAMICS I ELECTRONICS 

S-C 4020 BACKGROUND INFORMATION 

One of the most interesting snd versatile digital output devices 

available today is General Dynamics/Electronics' s-c 4020 High Speed Computer 

Recorder. The s-c 4020 takes infDrmation on-linear off-line from digital 

computers and records it at very high rates of speed on microfilm and/or 

photorecording paper. The recorded information may be in the form of 

alphanumeric datB, plotted curves, vector lines, tabular data or any 

combination of these operations. 

Business forms, maps, company symbols or other fixed information 

may be superimposed on the fiLm or paper by using the automatic slide 

projection which is part of the basic unit. 

The s-c 4020 is compatible with existing automatic microfilm and 

storage systems. 

CAPABILITIES: 

The S-C 4020 will accept data from magnetic tape at input rates up 

to 90,000 six-bit characters per second. The S-C 4020 will print this data 

at speeds in excess of 17,000 alphanumeric or symbolic characters per second. 

Frames combining characters, vectors and curves vary with the complexity of 

the drawing, but an average annoted graph can be recorded in fractions of 

a second. Produces hard copy simultaneously with microfilm recording. Con

structs tabular reports, scheduling network charts such as PERT, PEP and SCANS, 

bar charts and budgets. 

SAN OIEGO P aBo .. 127 s." °'.510 12. California CVpr ••• 8.4641. e: .. t 1377 
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ADVANTAGES: 

Substantial savings in time, paper forms inventory, storage space, 

and shipping costs are effected by utilizing the S-C 4020. 

FEATURES INCLUDED IN BASIC UNIT: 

Axis and Vector Generator -- draws horizontal and vertical graph 

axes starting at any specific point in the display area and proceeding either 

to the right or upward on the film format. The vector generator draws straight 

lines between two given points. regardLess of angle. 

Form Projector - - superimposes selected form on recorded datB, 

eLiminating necessity for pre-printed forms and making use of alL computer 

time for processing variable information. 

Typewriter Simulator -- provides typewriter-like spacing of 

printed tabular data and solid copy. Change from plotter to printer, or 

vice versa, can be made within 67 microseconds. 

OPTIONAL EQU~PMENT: 

F-40 Automatic Processing Camera-Projector -- records data dis

R played on the screen of the CHARACTRON Shaped Beam Tube. automatically 

processes the film and projects it on a viewing screen, incorporated in 

the cabinet, in tess than to seconds after fiLm exposure. 

F-50-1 Tape Input Unit -- accepts 6-bit tape irput and converts 

it to 36-bit parallel output . 

'-80 Hard Copy Camera Option -- information displayed on the face 

of the CHARACTRON shaped beam tube within the S-C 4020 is prOjected through 

an optical system to the F-80 camera which records the image on 9-~ incb 

wide photorecording paper. Daylight loading magazi~es are utilized to 

enable paper handling without the usual darkroom requirement. except for 
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initial loading. The paper, after being eXpOsed may be processed on-site 

using an F-85 Oscillogram Processor. Data may be evaluated immediately or 

the paper can be used 8S a master to produce multiple copies by a suitable 

diazo process or other conventional copying techniques. 

INSTALLATION & APPLICATIONS: 

David Taylor Model Basin, Carderock , MaryLand 

At the Applied Mathematics Laboratory, the S-C 4020 is utilized 

in the plotting of ship lines, the display of potential flow patterns, 

structural vibration studies, the generation of contour maps for flux 

and power distribution in a nuclear reactor, the display of data collected 

in ship maneuver ing studies and war games. The film out-put produced by 

lhe S-C 4020 includes tables of data and computed results, graphs and contour 

maps in tWO and three dimensions. 

Wright-Palterson Air Force Base. Dayton. Ohio 

The S-C 4020 is used in the high temperature testing laboratory 

where supersonic aircraft are tested for stress and strain versus temp

erature. 

Los Alamos Scientific Laboratory. Los Alamos. New Mexico 

Used in conjunction with research sponsored by the Atomic Energy 

Commission. 

North American Aviation. Los Angeles, California 

Four units located at Autonetics . Rocketdyne, Space & Information 

Systems, and Los Angeles division, are used for plotting (uet flow tra

jectories of various fuel systems; visual analysis of aircraft and missile 

wing-fuselage influence coefficientai plots involving fuel tank design 

studies; aircraft, missile and spacecraft contour plotting of pressure 
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patternSj construction of cost analysis studies; program management and 

control programs. parta programming and numerical control programs. 

General Dynamics/Astronautics, San Diego, Caltfornia 

Used to print flight test reports and to draw graphs and curves 

from computer plottings. 

Jet Propulsion Laboratory, Pasadena , California 

Plotting missile trajectories and for recording tel~etry data 

from lunar and interplanetary apace flights. 

National Aeronautics and Space Adminis tration, Huntsville. Ala. 

At the Data Reduction Sranch of NASA's Computation Center, the 

s-c 4020 will work wi th cwo IBM 7090 computers. Data from space vehic les 

is telemetered to ground stations and fed into an analog-to-digital con

verter system and then into the computer. Information is also presented to 

the computer from doppler tracking equipment used to track space vehic les. 

From the computer, the S-C 4020 takes the data and recotds the information 

on 35mm microfilm. 

S-C 4020's have also been leased by NASA, Rouston, rexas 

Hartin-Marietta Corp., Denver. Colorado; Computer Applicatio~s. Inc ., 

New York, N. Y. ; Atomic Weapons Research Establis~ent, United Kingdom 

Atomic Energy Authority, England; and Naval Ordnance Test Station, China 

Lake, Calif. Othera have been installed io c lassified military systems. 

IU 

4/19/63 



Gill III 10 
NEWS RELEASE GENERAL.. OVNAMICS I ELECTRONICS 

FOR lMMEDIATE RELEASE 

CREAT BRITAIN LEASES HI GH SPEED COMPUTEIt l\ECORDBIt FOR ATOMIC ENE!lGY AUTHOllITY 

FROM GENERAL DYNAMICS/ELECTRONICS 

SAN DIECO , CALIF. - - Creat Britain ' s United Kingdom Atomic Energy 

Authority haa leased an s-c 4020 High Speed Computer Recorder from 

General Dynamics/Electronics-Sao Diego. it was announced here today. 

Results of calculations on an IBH 7020 computer installed at the 

Atomic Weapons !lesearch Establishment at Alderms8ton, England, will be recorded 

by the S-C 4020 onto 35mm microfilm or 9 t/2-inch wide photorecording paper. 

The recorder utilizes elec tron beams to translate computer output 

into usable sraphic form for management, engineers, and scientists. At electronic 

speeds, it converts dig i tal language into curves, maps. drawi n8s, complex charts, 

or alphanumerics . 

Unique cspabilities of the S- C 4020 which will be most utili~ed at 

the Aldermaston facility are its speed and ability to present in an easy-to-read 

graphical form the results of large mesh calculations, such as occur in partial 

differential equations . 

Other S-C 4020 units have been leased to the Applied Mathematics 

Laboratory, David Taylor Model Basin, Carderock, Md. ; Los Alamos Scientific 

Laboratory. Los Alamos, N. H.j North American Aviation, Los Angeles. Calif. ; 

General DynamiCS/Astronautic s. San Diego; Jet Propulsion Laboratory, Pasadena , 

Calif . ; and the National Ae r onautic s and Space Administration, Huntsville. Ala. 

- more-
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The leasing agreement with the United Kingdom Atomic Energy 

Authority calts for complete service and maintenance by General Dynamics! 

Electronics spec ialistS who wi ll also train the operators of this unit . 

Delivery ia scheduled for May . 
Under the agreement. the United Kingdom agency has options to 

continue the lease on a year - to- year basia or to purchase the unit outright. 

IU 
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F-80 
RECORDING 

PAPER 
OPTION 

S-C 4020 
BASIC ON·LlNE UNIT 

F·50-1 
F·53-1 
TAPE 

ADAPTER 

S·C 4020 HIGH-SPEED RECORDER 

IBM 7330 
IBM 72911 

IBM 729IY·YI 
TAPE TRANSPORT 

= . = 

o CHAI\ACTROS SHAPED-BEA..."I TUBE . ...... ... Uniqu e bea m forming method of 
character generation results in extremely high resolution and high speed. Can displa!J 
morc than 10,000 characters on tube lace. 

8 FORMS PROJECTOR . .... .. ... . .. . ...... . .. Superimposes any standard format on 
tube face . Business forms, maps or other in fo rmation may then be combined with 
data gell erated by tube. 

a 35 MM OR 16 MM :utCROFlLM CAMERA . .... . Records combined in/ormation from 
face of CHARACTRON Shaped-Beam Tube alld forms " roieetor at high s"eeds Oil 35 
mm or 16 mm film for archive storage. group viewing or reproduction. 

o PHOTORECORDL"C PAPER CAM ERA . .... . .... . Records co mbined in/ormation on 
face of C HARACTROX Shaped-Beam Tu be and forms proiector Oil page-size "hoto
recording paper lor immediate viewing, office d istribu tion or reproduction. 

e PHOTORECORDlNC PAPER CARTRlDCE ...... . . . Data pl1otograpit ed bV cam era is 
recorded directly on 9J>- inch wide pllO/orecording paper. Cartridge can be removed 
for paper processing. 
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MODEL 835 

ELECTRONIC DIGITAL PLOTTING SYSTEM 

CALIFORNIA COMPUTER PRODUCTS. INC. 
305 orth Muller Slreet Anaheim. California 92803 

Phone (714) 774-9141 



INTRODUCTION 

The calComp Mode l 835 Electronic Plotter has 

been developed to provide computer users with a high 

performance digital graphics system at a moderate 

price. Outstanding output quality is achieved and 

economically feasible for as few as 400 to more than 

lOOrOOO microfilm frames per month. 
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The CalComp Model 835 Electronic Plotter is an ultra 

high speed digital incremental plotter, with the capability 

of electronically recording a display on the face of a 

cathode ray tube (CRT) . The CRT display is transmitted 

through the camera lens system and automatically recorded 

onto 16mm or 3Smm microfilm. The plotting area on the CRT 

is optically reduced and appears as a standard 0.733" x 

1 133" frame on the 3Smm microfilm. The aspect ratio of the 

3Smm frame is such that a 15 times magnification provides an 

II" x 17" har d copy page size with a plotting matrix of 2200 

x 3400 . The light spot on the CRT can be program controlled 

to 32 levels of intensity and positioned anywhere within the 

plotting matr ix. 

The camer a used in the Model 835 for 35mm microfilm is 

high quality. sprocket drive . and fully automatic. It has a 

magazine for up to 400' of film which can produce up to 3200 

plot frames. At the end of each plot. the microfilm is 

adv anced unde r program control in 200 milliseconds . 

SYSTEM OPERATION 

The Model 835 is a true digital incremental plotter 

utilizing the basic design principles and circuitry developed. 

perfected . and patented by CalComp for all of its digital 

incremental plotters. Input commands from a digital computer 

are used to produce discrete incremental steps relative to 

the X-Y axes . In the CalComp Electromechanical plotters. bi

directional step motors respond to these input commands to 

produce movement of a pen relative to the plotting paper. 

However. in the Model 835 Electronic Digital Plotting System. 

the incremental plot commands produce deflection of the CRT 

electron beam in discrete steps. The CRT display is transmitted 

through the camera lens system and automatically recorded on 

35mm or l6mm micro film The exposed film may then be processed 

to produce e ither positive or negative transparencies for 

di r ec t viewi ng o r p r i nti ng i n a var iety of p r ocesses. 
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There are several types of mic rofilm available com

mercially which are s uitable for use in the Model 835 . One of 

these types is Kodak 5461 RAR , available in 400 ' rolls for 

about $25 per roll . Additionally, there are several types of 

microfilm processors which are suitable . An excellent unit 

is the Recordak Pro Star which sells for approximately $3,000 

and leases for about $125 per month . It is simple to operate 

and can process film at a rate of 5' per minute (40 plots per 

minute). Within five minutes from the time plots are recorded 

onto microfilm , over 100 plots can be developed by the Pro 

Star and made available for printing or viewing . CalComp has 

also developed a partial reversal chemistry which can be used 

with the Recordak Pro Star to develop a positive type 

e~posure without the more complicated procedure and equipment 

required for a full reversal. 

For film viewing and printing of hard copies . a wide 

range of equipment is available . The Recordak or Itek Model 

18-24 Microfilm Reader-Printers can be used for excellent 

results at an economical price. These units provide a good 

quality viewing screen for the film and a hard copy of any 

selected frame can be obtained in less than one minute . A 

Model 835 graphics system has many other output capabilities 

some of which are shown in the following sy~tem block diagram 
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An auxiliary plotter feature of the 835 permits the 

connection of a CalComp 500 or 700 series plotter to the 835 

so that input data may be fed to either the CRT or the me

chanical plotter. 

It is interesting to note that the 835. because of its 

speed, output, quality , and available software. is a highly 

versatile printer as well as a plotter. The 835 can print a 

high quality, 132 column print line in excess of 1 . 000 lines 

per minute on - line , or at a rate of about 350 lines per minute 

with the 780 Tape unit off-line. If the average number of 

characters per line is reduced, the printing speed per line 

increases accordingly. 

COST 

The basic price of the CalComp Model 835 Electronic 

Plotter is $49.500 . With the appropriate additional equip

ment. the Model 835 can be operated either on-line or off-line 

with most computers available today . 

Cost - On-line 

The cost of a CalComp Plotter Controller to operate the 

Model 835 on - line to most computers is $ 6 . 500 . The CalComp 

835 system price would then be ~56 . 000. including the basic 

835 plotter. The CalComp on-line 835 system is capable of 

accepting input commands at rates up to 100.000 characters per 

second. The same plotter controller may also be used to drive 

a CalComp electromechanical plotter. 

Cost - Off-line 

The Model 835 may be used off-line with CalComp Magnetic 

Tape Unit Models 760, 770, or 780. An off-line installation 

would cost $49,500 for the 835 plus $28,500 for a Model 760 

Tape Unit, $29 , 500 for a Model 770 Tape Unit, or $34 , 500 for 

a Model 780 Tape Unit . Therefore, depending upon the choice 

of tape unit , the cost of an off- line operation would be 

$78 , 000 , $79 , 000 , o r $84 , 000. Tape speed on all models is 60 

inches per second. Howe v e r , the Model 780 provides the highest 
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system performance since it can read up to twice the number 

of plot characters per inch of tape as compared to the 760 

or 770 Tape units . 

ON-LINE VS OFF - LINE 

As noted previously . the Model 835 can be operated either 

on - line or off- line to a digital computer . There are advantages 

to each of these plotting options depending on a user's 

particular system, operation , and plotting requirements. 

The off-line mode provides for several advantages which 

result when separating the computing and plotting functions. 

First of all. in larger facilities, each of several different 

computers can be used to prepare plot tapes which can then be 

plotted on the off-line CalComp system. Also. since a computer 

is not required when the plots are actually made . the computer 

can be used for other purposes during the plotting operation . 

Finally . peak load processing of other work on the computer need 

not interfere with off-line plotting. 

On-line plotting with the 835 offers the most economical. 

high performance . microfilm plotting system available to com

puter users . It is especially suitable where the plotter is 

the principal output device or where the computer can be 

scheduled to perform plotting functions when required. On-line 

plotting is also effective with a computer which can operate 

in a multi - programming mode. 

RESOLUTION 

A simple but meaningful definition of resolution is hard 

to develop for all cases. CalComp's experience indicates that 

resolution must usually be evaluated in terms of the user's 

application. the type of plot actually being produced. and the 

intensity levels of the CRT light spot . However. the following 

description is one way to describe the resolution capability of 

the Model 835 . If we were t o draw. under FORTRAN program 

c ontr ol, a series of par allel (to the x-axis) hor izontal lines 
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and process the microfilm to a 15 X magnification as described 

above , we could uniquely identify and clearly resolve 50 of 

these horizontal lines per inch along the II" Y-axis. ---- - . 

SPEED 

Maximum 835 performance can be achieved in the on-line 

mode where a speed of up to 100,000 increments per second may 

be realized. Since most computers cannot exceed the 835 

plotting rate an unbuffered plotter controller is all that is 

usually required for 835 on-line operation. In the off-line 

mode a maximum plotting rate of 33,000 increments per second is 

available with the Model 780 Tape Unit or 16.500 increments per 

second when driven by the 760 or 770 Tape Units . 

With a given incremental plotting rate for a Model 835, 

the plot time is directly proportional to the information 

content of the display. Typical graphs. simple engineering 

drawings. and other relatively uncomplicated presentations can 

usually be plotted in a few seconds. Plot time will be longer 

for displays with a higher information content. such as seismic 

sections or certain contour maps with many contour levels . 

After the film is plotted (exposed) by the 835. the Recordak 

Pro Star and 18-24 Reader-Printer can be used to develop . view 

and print any plot in a few minutes. 

SIZE 

With the use of microfilm for the plotting medium, printee 

copies can be obtained in a number of different ways. The size 

of print that may be made from 835 microfilm is limited only 

by the enlarging capabilities of the particular process used. 

A 35mrn frame can be magnified to 9 times for use on a standard 

8 1/2" x 11" page size. For optimum resolution, as described 

above , CalComp recommends the 15 X magnification which results 

in an 11" x 17" double page size. This is also the size of a 

"B" size engineering drawing. The degree of magnification can 

vary , however . and the acceptance of the resolution of larger 
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plots is dependent entirely upon the user and his application. 

SOFTWARE 

Standard CalComp software is available for the 835 to 

operate in the on-line or off-line mode with nearly any computer. 

As explained above. the 835 operates on the same digital incre

mental principle as all CalComp plotters . Therefore, plots are 

created by making the appropriate FORTRAN calls using standard 

CalComp developed software. These calling sequences consist 

of the X-Y coordinates of the points that describe the various 

graphs and geometries that are to be plotted as well as indi

cating the location of alphanumeric information that is to be 

plotted. Therefore, the 835 is capable of accepting random 

instructions to move the light spot over the entire area of the 

CRT that is used for plotting. 

CalComp plotter programs written in FORTRAN to produce 

plots for any of the CalComp electromechanical equipment can 

produce plots for the 835 without any changes to the user's 

FORTRAN program. 

APPLICATIONS 

The 835 is uniquely suited for a wide range of applications. 

particularly where a high volume output with outstanding 

quality is an important factor. In particular. the system is 

extremely well suited for the preparation of engineering 

drawings. wiring lists. circuit diagrams. contour maps. and 

graphic presentations with annotation of the results of 

scientific problems. The 835 can also readily produce business 

graphs. charts. or other types of graphic outputs required by 

business information systems for management. 

The attached 835 samples demonstrate the versatility. high 

quality. and overall performance of the 835 in several different 

application areas. The samples were printed on an offset press 

using printing plates which were prepared at 7 1/2 times magni

fication f r om 35mm film initially exposed by the Model 835. 

Following is a b r ief description of each of the samples : 
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General Graphs 

Number 1 - Exponential Flare-out. This is a typical 

engineering graph which used two intensity 

levels in the plot. 

Engineering Drawings 

Number 2 - Kearney & Trecker . This drawing was completed 

in six seconds using an 835 and 780 tape 

handler operating at 33KC. This drawing can 

be completed in two seconds with an 835 

on-line . 

printing 

Number 3 - Alphanumeric Printing . This sample demonstrates 

the printing quality and resolution capabilities 

of the 835 The smallest character size is 

clearly discernible at a height of about 0.035" 

the print lines are successively increased in 

size by 0 . 005" over the preceeding line. 

Number 4 - Moistrite Offset . Several intensities of the 

CRT light spot were used to demonstrate 835 

quality and flexibility for printing a catalog 

page . 

Special Drawings 

Number 5 - Piping Isometric. This plot was prepared in 

two seconds off-line using a 780 tape handler 

at 33KC. 

Number 6 - Testing Wiggle Trace. This plot is a wiggle 

trace seismic section with variable area which 

is used by the oil industry to obtain a 

representation of the earth's sub- strata for 

oil exploration. 

software package 

CalComp developed a special 

for this application. 
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Movies 

Number 7 - CalComp Cartoon. The 835 can be-used to 

generate 16mm movies for entertainment. 

training. or scientific analysis. This frame 

is from a CalComp cartoon of an old car. with 

animation showi.ng wheels rotating. tires 

going flat, and the radiator cap flying off. 

In summary, the CalComp Model 835 is a highly versatile. 

efficient . and reliable digital graphics system capable of 

producing any kind of visual presentation that can be generated 

by a computer program . The performance and reliability standards 

that have made CalComp the leader in the fast-growing dig ital 

graphics industry have been engineered into the 835, plus the 

additional capabilities of ultra-high-speed plotting. incremental 

intensity control . and choice of 35mm or l6mm film output . 

We welcome the chance to discuss how the 835 system can 

solve your particular digital graphics problems. Contact your 

local CalComp sales representative. or CalComp Marketing. 
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The CatComp Modd 835 adds a new dimension 10 the concept of dlgi. 
tal plotting. Full y compatible with exisllng CalComp systems. this ne" 
CRT/microfilm system is precision engineered tO~Cllllr:l high· 
speed plaiting and recording of any computo:r output data th:u can be 
convertcd to graphic form. Unhl.e whole'''alue CRT s)'\tems. the Model 
83.5 15 a true digital incremental plotter-ullllzlng the b;U1c design prin-
ciple!! and circuitry developed. perfected and patented by CalComp. 
Meeting the hiGh-volume needs of large·:sca!c computer users. the Modd 
835 complen"l<'nls CalConlp's line of elcctromechanical pen-on·pa~r 
Jigllal plouct'S thll t are the qualit)" \tandard of the Industry. 
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These charts. prosr:ull-gcncJ"atcd on production models and shown here at twice microfilm size, 
indicate the high resolution of the Model 835'5 optical system. 
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A complex machine drawing. ploued on-line in 
less Ihan onc second, iIIuSlrales the ratio of infor
mation-Io-space that can be realized with Model 
835. 

This tapered line scale, a combination of intensity 
and line spacing, shows the Model 835'$ capability 
to handle tapered lines by modulating intensity. 
This chart can also serve as a guide to program
mers in shading areas or filling in solid blocks. 

APPLICATIONS 

The Model 835 Electronic Digital Plotting System 
has a wide range of applications. and can be used 
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in any on-linc or off-line installation where the vol
ume of digital plaiting required makes it desirable . j 

to supplement an existing cltttromechanical ink
on-paper plotting capability. The compatibility fca
ture of the Model 835 makes it possible to expand 
the graphic output capability of a computer by 
several orders of magnitude. without eXlensh'e 
reprogramming. When desired, a microfilm "ie.wer 
can be used to screen the system output. and 
selected material may be replotted o n a CalComp 
electromechanical plouer. The microfilm output of 
the Model 835 is also suitable for photo repr~ 
duction and enlargement. 

Manloading chart for a major dewlopml:nl pro
gram - one of hundreds of applicat ions for 
CalComp digital incrcmental plolters. A graph of 
this relative complexity cOIn be ploued and r.:corded 
on microfilm with the Model 835 in less Ihan I 
second. 

CALIFORNIA COMPUTER PRODUCTS. INC. 
305 North Muller Strut Anaheim. California 92803 
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SYSTEM OPERATION 

The Model 835 operates on the same basic principle as 
all CalComp digital incremental plouers, in that input 
commands from the computer are used to produce dis· 
crete incremental steps relative to the X and Y axes. 
In the CalComp electromechanical plotters. bidircc· 
tional step motors are used to produce movement of a 
pen relative to the plotting paper. In the Model 835 
Electronic Digital Plotting System. the incremental plot 
commands produce deflection of the CRT electron beam 
in discrete steps. The Z·axis signals arc used to mise and 
lower the pcn in the electromechanical plouers. and to 
blank and unblank the electron beam in the Model 835. 
The CRT di~play is Inmsmiltcd through the camera lens 
system lind automatically recorded on 35-millimeter 
microfilm. At the end of each plot, the film is advanced 

() 

automatically. The exposed film may be processed to 
produce either positive or negative transpareneies ror 
direct viewing or photographic printing. 

CONTROLS AND INDICATORS 

The Model 835, like all CalComp systems. is designed 
ror case or operation and minimum setup lime. Cali
bration is accomplished by adjusting a single knob. Front 
panel pushbultons control power on/off, CRT and aux
iliary plot enable, and film advance; lights indicate oper
atingstatus (plol. ready. not ready). Exposed film frame 
counters are also located on the front panel. Calibration 
meter and adjuslment conlrols are located beneath a 
small panel in the camera compnrtment. 
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Ultra high speed, fully incremental digital 
plotting, on-line or off-l ine 

Up to 100,000 plot increments per second 
(equivalent to 500 lineal inches/second) 

Capable of plotting a complete 2400-ft. reel 
of tape in 8 minutes 

Fully automatic 35mm film recording of 
cathode ray tube display 

Compatible with current CalComp digital 
plotting systems 

Equivalent plot size 11 x 17 inches 

Standard 35mm film. double-frame format. 
400-ft. capacity 

All solid-state design. siUicon semi· 
conductors (except CRT) 
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O""·LINE SYSTEM _MODEL 835 
WITH 700 SE R IES MAGNETIC TAPE U NIT 

The Moocl 835 is designed for off-line operation with 
CalComp magnetic tapc unit Models 760. 770 and 780. 
Plaiting is accomplished with the tape: unit oper:lIing at 
a tape speed of 60 inches per second. The same tape 
unit may be used to dri\'c either the Model 835 Of a 
CaIComp electromechanical plouer. 500, 600 or 700 
series. The plouer programs and tape formal fo r the 
Model 835 are compatible with the CalComp electro
mechanical plotters. 

SPECIFICATIONS 

-

-

ON·LlNE SYSTEM _MODEL 835 
W ITH MODEL 1 10 PLOTTER CONTROLL.ER 

The Model 835 is designed for on-line operation with 
CalComp Plouer Controllers. The plauing system may 
be used in a time-shared configuration with other on
line equipment, and is capable of accepting input com
mands al rates up to 100,000 characters per second. 
The same PIQuer Controller may also be used 10 drive 
any CaIComp electromec:hanical plouer. 

PLOT AREA (35mm FILM) ......................... .. ........................... .0.733 x 1.133 incnes 

PLOT AREA @ 15x magnification ....................................................... 11 x 17 inches 
EQUIVALENT INCREMENTAL STEP SiZE ............................. .. .005 · at 15X magnification 

PLOTTING MODE ...................................................... , .... , ...... Fully Incremental 

CODE FORMAT ....................................................... C'alComp standard 04 ·blt. full-step. 
smale character per plot command 

MAXIMUM INCREMENTAL STEP RATE ............ .. On-Line: 100,000 per second 
(500 lineal in.JHc. at 15X magn.flcation) 

Off·Llne: 33,000 per second (Model 780), 
16.500 per second (760.770), at tape speed of 60 ips 

RESOLUTION ON 11"' X 17" V i EW ................................ 22oo(y) x. 3400(X} plotting matnx. 

STABILITY .......................................... ........ ..... , .. Less than :!;0.596 drIft m 8 hours 

ACCURACY ................................................ .. 
CATHODE RAY TUBE ......................... . 

•. Bener than 1.096 of full scale 

. 17· rectangular. Pl1 pnosphor. 

magnetIc deflection 

CAMERA .......................... _ ........................... ,. fully automatic; 35 mm sprocket drive; 
(16 mm sprocket drive optIonal) 

POWER REQUiREMENTS .................... , .............. 115 VAC, 60 cps. single pnase. (standard): 
(Other vc»tages and frequencies availeble). 

OVERALL DIMENSiONS . . ....• . •..•.••.••.•••••••••••••••..•..••.•••••••••••••..•..••........ Width: 46* 

H eight: 68-
D epth: 26" 

(plus 12· snelf) 





WHO SHOULD ATTEND Data Processing Managers and Senior Systems Analysts interested in the 
practical application of Optical Character Recognition equipment. 

• Introduction and History of OCR 

Early need for equipment and companies which 
responded 

Credit card systems 
Small companies and development laboratories 

Merger and growth pattern 
A look to the future 

Qowww! •• 'Ii'" 

COURSE 

The real world (with slides) 
Different machine techniques used to detect and 
identify characters, and major manufactures 

Line scanning machines 
"Map" or "mask" techniques 
Matrix machines 
Curve tracing devices 

Special character (onts 



COURSE OBJECTIVES To present in simple, understandable terms the factors related to the choice 
of equipment for a given application, and the need for, and the history of, 
Optical Character Recognition, with a limited technological forecast of 
present trends in the industry. 

OUTLINE ---------------------------------. 

Reject ratio 
Mutilated documents 
Unreadable characters 

Disposition of readable and unreadable " rejects" 
Financial control conditions with proof and 
transit problems 
Information processing 
Text processing 

History 
Test scoring 
Punched card applications 

Special schemes for mark and other types of 
sensing 

Fluorescent 
Bull and other bar codes 
Data trans terminals using mark sensing 



WHO SHOULD ATIEND Data Processing Managers and Senior Systems Analysts interested in the 
practical application of Optical Character Recognition equipment. 

• Introduction and History of OCR 

Early need (or equipment and companies which 
responded 

Credit card systems 
Small companies and development laboratories 

Merger and growth pattern 
A look to the future 

Increasing labor costa 
Decreasing cost curve of electronic devices 

Potential (or increasing use 
Return documents 
"Outside" originated documents 
Text input 
Handwritten characters 

• How the Machines Work 

Signal·to-Noise ratio and what this means to the 
user 

"Grey on grey" 
Ideal conditions 

REGISTRATION 

The $150 registration fee includes 
luncheons and the course library. 
To register write or call : 

The ReJistrar 
University Computing Company 
1930 Hi-Line Drive 
Dall .. , Texas 75207 
(214 ) 741·1946 

COURSI 

The real world (with slides) 
Different machine techniques used to detect and 
identify characters, and major manufactures 

Line scanning machines 
"Map" or "mask" techniques 
Matrix machines 
Curve tracing devices 

Special character fonts 

• Document Feeding Devices 
Punched card document feeds 

Traditional 
Return document 

Journal tape readers 
Retail applications 

Coupon readers 
Page readers 
Special readers 

• Guidelines in Machine Selection -

Cost and Economics 

LOCATION 

The Airport Marina Hotel will h08t 
the Los Angeles offering of Optical 
Character Recognition. In San Fran. 
cisco, the Thunderbolt Hotel will 
host this same seminar. Limousine 
or courtesy car service is available 
to both hotels from their respective 
airports. 



COURSE OBJECTIVES To present in simple, understandable terms the factors related to the choice 
of equipment for a given application, and the need for, and the history of, 
Optical Character Recognition, with a limited technological forecast of 
present trends in the industry. 

E OUTLINE 

Reject ratio 
Mutilated documents 
Unreadable characters 

Dis position of readable and unreadable "rejects" 
Financial control conditions with proof and 
transit problems 
Information processing 
T ext processing 

Original document preparation 
Wha t machines can be used for document prep
aration 
Verification, if any 

• Magnetic Ink Character Recognition 
History - ABA 
Special problems unique to M1CR 
SpeciaJ applications of MICR 

Bank checks 
Coupons 
Potential 

• Mark Sensing & Other Special Systems 

HOTEL ACCOMMODATIONS 

Hotel accommodations are not made 
by University Computing, however 
room reservation cards will be sent 
to you with confirmation of your 
enrollment. The Airport Marina 
Hotel is holding a block of rooms for 
student registrations. Room rates 
are S15 for singles and $19 for 
doubles. The Hotel is located at 
8601 Lincoln Street, Los Angeles, 
California, (213) 670-8111. In San 
Francisco the Thunderbolt Hotel is 
holding rooms at $16 for singles and 
$22 for doubles. The Thunderbolt is 
located at 101 Bayshore, Millbrae, 
California, (416) 697-7700. 

History 
Test scoring 
Punched card appl ications 

Specia l schemes fo r mark and other types of 
sensing 

Fluorescent 
Bull and other bar codes 
Data trans terminals using mark sensing 

• Applications J 

Economics-OCR VB. olher types of input devices 
Remote data terminals 
Low cost off·line input machines 

Present and potential applications 
Installation considerations 

• Applications II 

Detail study of a typical credit card applie&.tion 
Detail study of information processing application 
Study of a page reader application, text process
ing 

PARKING 

Free parking is available at both 
botels. 

HOURS 

Classes are Crom 9:30 8.m. to 5:30 p.m . 





Supplement to 1Electronic New1t April 29, 1968-Advertisement 

The NCR 
peripheral 
people 
announce 
the 
peripherals 
of the 
century 



8·3 High Speed Tape Punch 
Fast (200 cps), reliable. easy to maintain. accurate. 
and Inexpensive, Few moving parts (none II not 
punching) Insure long. mainlenance--free 
life. The asynchronous B-3 is available in three 
sections' pertorator, media handler and 
electronics wIth validity check (inhibits tape 
advancement when error is detected.) 

--- ~ 

C-3 Low Coet PrInter 
NCR bUtlt everything except blinding speed into 
this uOil. II's reliable, offers flexibility. operator 
access never before poSSible Prints 450 Ipm 
using 48 of the &4 character set or 900 Ipm using 
double numeric typedrum. 



H~ CRAM (Clrd Random Ace" • ........., 
Super CRAMI The billion bit (125 million byte) 4th 
Generation Peripheral reads and wriles falter .. 
random than many sequenliaJ units A .... rage 
accest Ilme.1 115 ms One controller can handle 
8 CRAM-8 on one Input line, Automatic 
lead after wrlle. 

" .. 
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Fastest accest time of any comparabte disc drive-48 ms avg. 
With 12 read/write heads per disc surface you can accest up to hall a million 
bytes wllhout head positloning_ Each unit contains two disc packs (Six surfaces, 
72 ,ead/wrlte heads each) and offel$ up to 11.6 million eight bit by1es. 
Hers', "big system" hardware at an amazingly low price. 
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Maff In this coupon for more Information

NCR INDUSTRIAL PRODUCTS 

3100 Valleywood Drive ' Dayton, Ohio 45429 
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NAME ___________________________________________________ __ 
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Massachusettalnslltute 0' Technology 
August 4-15 
Summer Sellion 1969 

Display Technology 



Display Technology 
Monday. August 4, through 
Friday, August 1S 

The type and quantity 01 Inlormatlon t 
be displayed has changed dramatl· 
cally in recent years. This Program wi 
emphasize the analysis and design 
aspects of systems for the display of 
computer-generated and other types 
of Information. 

The Program will present Important 
hardware and software techniques 
employed in modern display tech
nology and is Intended for engineers 
and others who specffy or design 
information display systems. 

Several display systems which have 
been developed by the slaff members 
who are conducting the Program will 
be described In detail as Illustrative 
examples. 



to 

ill 

Outline 01 the Program 

TOpiCS to be covered In the Program 
Include: 

Organization 01 alphanumeric and 
graphic computer displays for Inter· 
active and non·interactive sUuatlons 

Circuit design techniques for cathode. 
ray tube displays; character and vector 
generators. deflection amplifiers. light 
pens and beam pens, power supplies 

The use of low·cost magnetically 
deflected cathode·ray tubes in hlgh
capacity alphanumeric displays 

Organizatlon 01 displays which use 
storage tubes 

Software for computer·generated and 
controlled displays 

Use of a complex scaler representation 
of the electromagnetic lield to obtain a 
linear theory of wave propagation in 
optical systems. Properties 01 optical 
transfer and modulalion transfer lunc· 
lions. Applications to electro--optical 
system design and to reliellmage 
recording and display 

The Program will consist 01 lectures 
and discussions. Sessions will be held 
from 9:30 a.m. to noon. and from 
1:30 p.m. to 4:30 p.m. each weekday. 
Notes covering and supplementing the 
lectures will be distributed to the 
participants. 

Staff 

The Program is under the direction 01 
Professor James K. Roberge of the 
M.I.T. Department of Electrical Engi· 
neering. He will be assisted by Proles
sor J. Francis Reintjes, of the same 
Department. and staff members olthe 
Electronic Systems Laboratory at 
M.I.T. 

Tuition for the Program Is $450. due 
and payable upon noUlication of 
admission. Academic credit Is not 
offered. 
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Generallnlormatlon 
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Till. j)\I.ch," ordtr ,hould ... Ch Ih. Summ.r 
Slulon orrlC41.1 leUI on ..... k blIO" l1li P'o-
o .. m big,,,. It ahovld Includ. tlMIluilnam. ollh. 
protpecll .... '1(I1.llInl(.). II .. ell .. !hi "."" 01 
IIMI P.ogllm "It I. nol ..... 1 •• nd IIlh. Progllm II 

• I1m.11d Of'IIlor wtllch 01 ...... h .... 'pplled, !hi 
11lI1,IUI. ,_/Vel 11141 .10h! 10 ctnc •• tdml .. lon 

S,nc. hOU,lng chllges (il .... y) ... not COVI,1d by 
pernmenl conl.tell, Ih_ Ply...,.nll mu.1 bI ' ... 
CItYld IOOepend ... II)' I.om ptptplCl,v. ''111 .... "1. 
.1111.1 _ w .. k bllo" the beglnnl"O 01, Ptog .. m 

Pi .... no •• Ih.at I con •• tell,om IOOu'lry o. I 
gov.rnmenl tgenc:y doe. not .. " ...... plte. In 1 
Specl.1 Summer P'og .. m. It mu.1 be P'lCedld 0' 
ICcomp .... lte! by. compllted 10pllc.I'on 10' 
.dml"lon 

R.lund.: RI(II.I .. ntl"ho notify Ih. Summ •• St." 
'Ion Offlc. 01 c.nc.lll1lon Ollh.l. pl.n. b.lo" 
Ihey ,,,Iv. In C.mb.ldlJl .. ill b ... Iundld Ih.lr 
perm'""· How ...... no IIlund. 01 .lther luilion 
o •• enl .. ,11 bI mild. 10 IhoMwhO I ..... blIO" 
complll,no • prog .. m In .. lIlch I,...,. h • .,. bHn 
regl,".ed. II'ld •• Iundl 01 .oom 'lnl.l. ClnnOI 
bI made to, Stluld.y.. SUndlY.. 0. holld.y. dUllng 
• P'09'am 

R-e!''''Uon: E8Ch pe.lIO" admntad 10 1 Prog,,," 
""ould IIpO" 10 Ihlmlln lobby 01 IIIIln.IHUI •• 1 
n UlltlCl'Ju...rllAvlnUl, CtrnOlld", .• 18!Xl. m 
on the d.,. 11'1.1 hi. prog.am beg'''' AI Ihit I' ...... 
hi comple ... 10,m.1 '1II,,, •• lIon. ,te.,,· .. I.ee •• pl 
lor Plymenta .• nd 110_ CI,dl 01 adm.uionlO 
IIMI P'Dgllm 0eI1J11d InIOl'm'I,OO lboiol tplCl.1 
1.1 1 T. 18ClhtllSltId " .... Ieet .... 111 "110 be .... 111111. 

M.1l ... d M"II9II; Reg'II.ltIta 10' Spec"'l 
Sum...,.. P.og .. _ 1'1.,. hIVe 1'1.11 tnd mnugn 
.dd,1IMd to I"'"' .'lh. &1m...,., SIt.IOft orr.c. 
P, .... ""'. 11141 ntmt 01 till p.og .. m lneluded 
In th.1dd.1II 

DDlmllOry Acc:ommod.Uo ... : no. 1.1 I T dormllOl'I .. 
.. HI be .... Il.bl. 10 111'1111,1,,,,11 In Specl.1 Sum
mer Progllml Room. 10 •• ,nol. m ..... II ... 11 II 
.c:commocl.llon. 10' m.,,11d coupl"'nd .Ingl. 
.. omen ... III be rltlfVld UlPIClllcllly reqlliliad 
,n Ihe .ppllcliion lor .dml.llon "ppllc.nll .. ho 
.. I,h other .cc:ommod.lIOf11 lhould CO"HpOnd 
.. l1h 80110n or Ctmbrido' hol.11 

The IIle In.n MIT do.mlto,y lor .lnOle m.n.nd 
..omen I, f7 DO Ind 10' m,,,ltd couol .. SlO 00 10. 
IIch 2~-hou. unit, beglnnlng.1 e p 1'1 Chlld"n 
bet .. U" the '0" 01 e and U mey belCcommo-
d •• e<t II Ihi 1111 01 $3.00 pe, nlOhi Ttl'" I. nO 
,lducll0n In 111.11 III ... chlldr ... occupy Ihltlm. 
• oom II Ih.lr pe .. nt. Child .. " 15 yet,. o. ov •• 
••• chl.""'.1 th. ,,1.0117 OIl pe, nlOhl In 0_11 

' ....... IIlont will bI ... " •• bl. lrom 2 p m 01 l1li 
Sund.,. pfloC4l(l'''IiI lhe op",,"IiI 01. 1"1001l1li UnUI 
• p 1'1 ot IIMI !klllll'", follow,ng '" coneluliOn 
Dorm.lory .ccomlf'lO(lll,_ .. ,11 not bot ", •• lIbl' 
u"'" noon on TUIId.)', June 17, lor PIOIJ .. mt 
com .... r>elnglh.1 week Dorm.lory '_ ..... 11ont .. III 
bI conU.1!'JId In Ihi 1111 .. 01 fIOIII,ce"OI'I of Idfft ... 
.Ion. Ihll 'IIle. lhould bI p._11d IIIt11 oorml
lOry upon .mv.1 PI_ lneludl Plymen" 10' 
do.mltory .cc:omt'flOd.u_ w.th lUll/on P'Y ...... ", 
bolll ••• dill II I .. " __ k In IIh,ne. RlgI._ 
11Inll III Specl.1 Summ .. Prot.,m, .hOuld m.A. 
no ..... , Plym ... II., .ny dormllDtY oIIl~' 

N B Bed n""n .nd 10-.1 ..... IUppl*, Do,mllo,lI. 
dO nol hi ..... 1.-condJllonl"'il or puv.l. b.lht 
Room. 10' men .nd .. omen mly bI on t~ at".,. 
,~. 

£4ICh do.mltory 'I 0PIfI 2-4 hou ...... ry ClI)' 
Chlldrln Uf'Jdl. II. y .... 01,,,, mer not be ttouHd 
In ltIy dOlm!lO!}, dUring l1li Sum...,., Stat'on, nor 
... pets .1I0W1C1 No do.mltory .mplO)'H It 
IIIrho"Hd 10 modify 1",",- '~ul'llont 

COI'IOI dining leeiht .. on IIMI c.mput .. ,11 bI 
1V1l11bl. 10 Specl., SumlTilf Progltm tIII"I,an" 
.nd lhel. ouutt Reogllt ..... tt Will ... Joy (IVIII 
01 .... 1119" 'II~ .'I-condltloned 1.1 IT Fecutty 
Club In Iddlllon. I~'" II .... lIu, ... 1I .. ,thin 
.... It'ng d"t.r>e. oIlh1lntlttul., tnd fIIIny IIlI'lOOn 
,,\1"'11 pllC ... nd hotel. II. 1I1u.111d ""II ICIOII 
IIMI ChI,I .. R,.,., In rrIIIlOpolll.n &o.ton 

RIC, .. U_I F..:IIIII .. : SUmm .. gUIIII'" "'1_ 
_ 10 u .. IIMI In.hIUII·. lob •• " .. lind recr.
",onal IICIIIII ... lncludll'llJ IIIV"'1 courtt, IIOllball 
litldt. IQU ..... court., ,".mm'ng pooI.'nd tIJMt 01 
.mlli at,'boIlI 

Wilh'n .. ..,. ICCIIt 01 tlMll".tllull CIIIIj)\I' I" 
110"'" ollht .. o'ld'.II .... 1 muHU ..... , I'blt" .... nd 
1f10.1I.,," Thlilmou. H.ICh Mlmoll.' Shell . 
OUldoo. 1U1NI'JI' CGnCl" tltllIO' l1li Bot1on PDP' 
O'Chealf •• I. 111.1 1C,0n IIMI Cha,I .. R" ... a"ln 
1.4'10' lllO~ b ... btIlO ....... ,. tehldlliid 
Ihrouohout !hilUm...,., II F." .... y P •• Io:, only I 
11'10.1 .Idto from Ih. c.mpU,. s.v.ltllUm"", • 
Ih .. Ilf1In11 11'1. hl.loIIClI.,e .. 01 StJIfTl, Con
cord. le.lno'on, 'nd P1ymoulh .... ",llIln liS)' 
duv,ng dlll.ne., Ind Ctpe Cod. 11141 Whlll UOU"-
1.1".01 N ... H.mPlhI,.. Ihi G ..... Mounlll". 01 
V .. mont. .nd m.ny Plitt olll'll MIIII'lI MICOUI 
1'1.,. bI vltlild on .... klf'ld • 
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Computer Graphics I 

... will be the lopic of discussion in Ihese full day 
survey tutorials which provide a general introduc
tion to inlcractive graphical data processing. This 
is a basic seminar for those who have no knowl
edge or experience with computer graphics. Some 
knowledge of the functions of translators and oper
ating syslems is assumed. 

It is malerially the same seminar as the half-day 
sessions on Computer Graphics given during the 
fall of 1967 (Palo Alto, October 27) . 

INSTRUCTORS 

Andriu \'On Dam, Associate Professor of Applied 
Mathematics, Brown University, is engaged in re
search on graphics and pictorial information re
trieval. He received his Ph.D. in Computer and 
Information Sciences from the University of Peno
sylvania and is the author of "Computer Driven 
Displays and their Use in Man/ Machine Inter
nction" in Ad"aflct!s in Computus, vol. 7, 1966, 
Academic Press. 

SamJl~1 M . Mmsa, Manager of IBM's New york 
Scientific Cenler, is responsible for applied re
search and development of advanced computer 
techniques and applications in graphics, manage
ment science and urban systems. He received his 
M.S. Degree in Electrical Engineering from M.I.T. 
where he Slarted his career in informatics by doing 
pioneering work in numerical control languages. 
He is Chairman or the ACM Special Interest Com
mince on Graphics. 

St!minaTf .. iII bt! hdd from 9 a.m. -5 p.m. al lhe fol-

101 ·.n~ lOt:alionf.· 

Thursday, February 13 Airpon Marina Hotel 
Los Angeles, California 

Friday, February 14 Mark Hopkins Hotel 
San Francisco, California 



COURSE OUTLINE 

8:30 R EOI$TUTION AND CoVfli6 

9:00 1. I NTilOOUCTION-CoNCEPTS AND 
Tf.RM INOLOOY 

Background and motiv.tion for 
gr.phical data processing 

9 :45 II . DISPLAY H AJlDWAIlB 

A. Role of CPU. channel. buffer (or 
shared memory) and CRT logic 

B. CRT physics and parameters such as 
resolution, write. and refresh rate 

C. Extended capabili ties such as cbar
acter generation. conics, subroutin
ing. and mll trix transformations 

10 :45 CofPlI1! BIlEAK 

11:00 III . DISI' LAY SoFTWARE 

A. Three coding level! 
B. A!SCmbly vs. compiler programming 
C. Image generation 
D. Allentioo handling 

12 : 15 L UNCH 

I :45 IV. DATA SnUCTURf.S 

A. Gcomelry, topology. and subpicture 
siructure of drawings 

B. Graphical lis t processing and a1ler
natives : tables, trees, lisLS. plexes. 
rings, associative memories 

C. Subpicture ident ifi cation and selec
tive erasure and transformat ion 

D. Mathemalic! of constraint satisfac
tion, three-dimensional transforma
tions and projections and the hid
den line problem 

3:00 Cof fEl! BREAK 

3: 15 V . Ap PLICATIONS 

A. Application oriented langua~ 
O. On-line textile design 
C. True (stereoscopic) three dimen

sion. 1 displaY' 

4:30 VI. PANEL DISCUSSION 

ACM WtI! founded In 1947 tI! lilt: prof~ssiontd soclel), 
of lhe compUling communit),. Its membership of more 
than 25,000 is dedicaled to the advancement oflhe 
science and art 0/ information processing. Through 
its educational activities and publications, ACM pro
motes the free exchange 0/ in/ormation among com
puler SfH!Cialists ,md the public alike. 

Thb program is sponsored by the A CM Pro/asional 
Devtfopment Committu , Richard O. Canning, Cha;r
mall. For additional in/ormmion on this and othtr 
seminar programs, contact; 

Jamcs M Adams, Jr .. Direclor o f Education, 
ASMlCiulion for CompOlinl MAchinery 
2 11 Easl 43 Slrtet. New York, N.Y. 100 17 

RIGlSl'RAl'lON 

Enrollment for the seminar IS limited. Registrntion~ 
will be ncknowledged by mail. Pfease send the 
alWc/lefl rf'1:/ltrarioll form I\'ith t"~ fu to AC:<'1 PrO
fes,ionai Dcvelormenl at least one wed, before the 
seminar. 

II F S(IIEDtJLI:. 

1hr fU. 1>O\'aMr in adl·(lIIU, includes luncheon. re
fre\hmenb, and all eour'iC materials. RcJund dead
line i<; three days before the seminar The fee sched
ule is: 
ACM Members 
Non-member employees of 

ACM Corporate members 

S40.00 

SSS.OO 

In order 10 qualify for this rale, registrants must be: 
emplo)"cd by a company (not government or educa
lional institUlion) which is a Corporate Member of 
ACM A list of Corporale Members is available on 
request. 
Olher non-members S70.00 
Non-members may apply S 1 0 of the surcharge toward 
the annual S2S ACM membership dues either hefore 
or nt the \Cminar. 
ACM Student members SIS.OO 
Acceptance of registrations at student rates depends 
upon availability of space. 

TIME 

Seminars will be held from 9 a.m. to S p.m. 

1I0TEL ACCOMMODATIONS 

Accommodations arc not included in the registration 
fee. Room reservations should be made by writing 
directly to the seminar hOlel. In )'our reservation 
request pleaose mention that )'ou are anending the 
ACM seminar. 
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ASSOCIATION FOR COMPUTING MACHINERY 211 Eost 43 Street, New York, N.Y. 10017 

Please enroll me ;n 'he u minar on COMPVTU, GRAPIIIC!! I J fully understand Ihal Ihis 
seminar is a basic introduclion to Computer Graphics designed for people with no pre
vious experience in Ihis field . The seminar is malenally the same as the half-day Computer 
Graphics seminar held in Palo Alto on October 27, J 967 . 

SIONATVU: 

POSlnON 

COMPANY 

COMPANY AOOIU!SS 

CrrY STAn lOP 

OFFICE PHONE HOMI! PHONB 

SEMINAR. LOCATIONS 
(Clfrck OIIe) 

r..o. Anac-lea. February 13 

San FrancLsco, Februlll}' 14 

SEMINAR FEB 
(MUJt Accompany Form) 

$40 ACM Members 
Member No ....... , .. . •...... 

S$, Noa-ACM members wbo arc 
~mpk))'UI of ;.CM Corpora" 

M="" 
$70 Other __ AeM men:lben 

SU ACM ~udenl members 
Member No .......• ••.•..•..• 



ASSOCIATION FOR COMPUTING MACHINERY 
211 EAST 43 STREET , NEW YORK , N . Y . 10017 

043260 420200 

KOLSKY 
18950 LYN8ROOK 
SARA TOGA CAll F 

.CMll 1068 
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95010 
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