














































































































5000 POINTS PER SECOND 

Information International, Inc., Cambridge, Mass., has devel­
oped a fully automatic Programmable Film Reader to read 
scientific or engineering data recorded on photographic film, 
paper, or similar media. Readout can be had on IBM­
compatible magnetic tape, or in the form of numerical print­
outs, graphs or plots, or visual CRT displays. This article 
describes the system and its applications. 

THE FILM READING SYSTEM Using 16 or 35 mm. film 
as a medium for recording scientific data has many advantages. 
Because of the small input power and limited storage space that 
are required, it is particularly suitable for recording data pro­
duced by recording devices in space vehicles or aircraft; by 
wind and current measuring de'vices; and by other devices of 
similar nature. 
However, reading or transcribing the data from film once it has 
been recorded has presented many problems in the past. It has 
generally been necessary for an analyst or researcher to read the 
data visually from the film and transcribe it by hand. This has 
been found to be a time-consuming, laborious and relatively 
expensive operation. In some cases, semi-automatic film reading 
devices are available. However, these can read only about 5000 
points per day and require a human operator. 
Information International, Inc., of Cambridge, Mass., has now 
developed a completely automatic computer film reading system 
which can read film at the rate of approximately 5000 points 
per second. Scientific data recorded on 16 or 35 mm film can 
be read completely automatically and printed out in the form 
of numerical listings or recorded on magnetic tape for further 
processing and analysis. The film reading system is based on 
three major elements: A general purpose digital computer, 
together with a visual display scope; a film reading device; and 
computer programs for using the computer and film reader. 

THE FILM READING PROCESS The film reading process 
involves the scanning of film by a rapidly moving light point on 
the visual display scope. The output of this scanning operation 
is detected by a photo-sensitive device in the film reader and 
relayed to the digital computer for further processing and 
analysis. In addition to translating the data itself into a more 
desirable format, the film reading system can also furnish addi­
tional summaries and analyses of the data as may be required. 

EXTREMELY FLEXIBLE SYSTEM The flexibility of the 
film reading system in two respects should be emphasized. First, 
almost any format of data on film can be read, with appropriate 
modifications to the basic computer program. This includes 
data represented in the form of lines, graphs (e.g., radar pulses), 
points, and other similar forms of data. Second, almost any 
type of desired output may be obtained once the basic data is 
obtained from the film. Forms of output which are available 
include the. following: 

(i) A print-out or listing of data on paper. 

(ii) A record of the data on magnetic tape. 

(iii) Visual representations of data. These may take the 
form of a continuous graph (using a digital x-y plotting 
device). Or they may take the form of photographs -

--

In addition to data recorded on film, data recorded on paper 
can also be read by means of the film reading system. 

SYSTEM APPLICATIONS 

r 

(i) Analysis of data produced by oscillographs or other 
types of graphic recorders 

(ii) Tracking and analysis of obj ects for which motion pic­
tures are available (e.g" missile tracking studies) 

(iii) Reading of astronomical or astrophysical data recorded 
on film (e.g., analysis of stellar configurations) 

(iv) Reading photographs of cloud chambers, bubble cham­
bers, and spark chambers 

(v) Counting of particles (such as blood cells or bacteria) 
in photographs 

(vi) Character recognition 

To the best of our knowledge, Information International 
is the only commercial firm supplying fully automatic 
computer film reading systems. We do essentially two 
things. We develop and manufacture film reading systems 
for clients to use at their own facilities (as, for example, 
in the case of radar film reading systems we have devel­
oped for Lincoln Laboratory and the U. S. Air Force). 
And we furnish services for reading films which are sent 
to us for processing (as in the case of oceanographic 
current meter film). 
III is able to supply equipment to satisfy a variety of 
customer needs. Customer options include transmittive 
or reflective input media, binary density decision, mul­
tiple level density measurement, local contrast measure­
ment, and various degrees of system resolution. 
We can supply a completely set-up, ready-to-run 
"turnkey" film reading system (including a medium price, 
general purpose computer). Or we can provide the basic 
film reading device, appropriate computer programs, or 
technical consulting to those planning to develop their 
own film reading systems. The film reading device itself 
may be used with specialized film reading computer pro­
grams, such as those we have developed, which make use 
of highly sophisticated filtering techniques to minimize 
the effect of "noise" (dirt, scratches, general illegibility) 
on the film. As a result, the film reading system is capable 
of reading film in relatively poor condition. Or,where the 
quantity of data on film is not great enough to justify 
investment in a film reading system, I. I. I. can furnish 
servfces for reading film and transcribing data on a pro­
duction basis. A brochure describing the film reader and 
film reading systems we have developed is available on 
request. 
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TWO NEW COMPUTERS 

WITH FLIP CHlp™ INTEGRATED CIRCUITS 

• 1;6 ".sec cycle time 

• 3J2' II,sec add time 
• 12 bit word length 

• 4096 word memory 
(expandable to 32,768 words) 

• Fortran 
• Field tested software 

• 570,000 words/sec maximum 
transfer rate 

• Reader punch and typewriter 
included 

$1S,DDD 

OPTIONAL EGUIPMENT AVAILABLE 

IBM compatible tape 

DEC tape 

CRT displays with light pen 

Card equipment 

Analog I/O 

Data communication equipment 

Bulk storage drums 

Printers and plotters 

FLIP CHIP IS A TRADE MARK OF DIGITAL EQUIPMENT CORPORATION 

• 1;75 f1.sec cycle time 

• 3.50 f1.sec add time 
• 18 bit word length 

• 4096 word memory 
(8,192 words directly addressable, 
expandable to 32,768 words) 

• Field tested software 
including Fortran II 

• 570,000 words/sec 
maximum transfer rate 

• 300 cps paper tape reader 
• 63.3 cps paper tape punch 

$45,DDD 

EQUIPMENT 
CORPORATION 
MAYNARD, MASSACHUSETTS 

Washington, D.C .• Parsippany, N.J .• Los 
Angeles· Palo Alto' Chicago· Ann Arbor 
Pittsburgh • Huntsville· Orlando· Carle· 
ton Place, Onto • Reading, England 
Munich, W. Germany· Sydney, Australia 
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Switch Form C 
with 1/2" rnd. cap 

Request Catalogue No. 
L-169A. Complete 
specifications and 
technical data, includ· 
ing catalog number 
charts are included 
therein. 

Subminiature 

ILLUMINATED 
PUSH BUTTON 

SWITCHES 
and matching 

Indicator Lights 

DIALCD Switches and Indicator Lights provide al­
most limitless applications-are flexible in ar­
rangement- economical in price-and feature 
high reliability. 
Switches are the silent, momentary type-requir­
ing 24 oz. (approx.) operating force. Contact 
arrangements are: S.P.S.T., normally open or 
normally closed; S.P.D.T. two circuit (one normally 
open, one normally closed). Ratings: 3 amps, 125V 
A.C.; 3 amps, 30V D.C. (non-inductive). The switch 
is competely enclosed and independent of the 
lamp circuit. The light source is the T-13"" incan­
descent lamp, available in voltages from 1.35 to 
28V. Units are made for single hole (keyed) mount­
ing in panels up to 3116" thick and mount from 
back of panel in 1/2" clearance hole. Switch 
forms for dry circuits are also available. 
Other features include: 1/2" or 3/4" interchange­
able caps, round or square, rotatable or non· 
rotatable, in a choice of 7 color combinations. 
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American Telephone & Telegraph Co., 195 
Broadway, New York 7, N.Y. / Page 3/ 
N. W. Ayer & Son 

Benson-Lehner Corporation, 14761 Califa 
St., Van Nuys, Calif. / Page 59 / 
Leonard Daniels Advertising 

Burroughs Corp., Detroit, Mich. / Page 7 
/ Campbell-Ewald Co. 

Computer Control Co., Inc., Old Connecti­
cut Path, Framingham, Mass. / Page 
19/ de Garmo-Boston 

Computer Design Publishing Corp., Baker 
Ave., W. Concord, Mass. 01781 / Page 
8/-

Computron Inc., 122 Calvary St., Waltham, 
Mass. / Page 4 / Tech/Reps 

Data Processing Management Association, 
524 Busse Highway, Park Ridge, m. / 
Page 10 /-

Dialight Corp., 60 Stewart Ave., Brooklyn 
37, N. Y. / Page 58 / H. J. Gold Co. 

Digital Equipment Corp., Maynard, Mass. 
/ Page 57 / Loudon Advertising. Inc. 

DuPont, Wilmington, Del. / Page 12 / 
Batten, Barton, Durstine & Osborn, Inc. 

E-A Industrial Corp., 2326 So. Cotner Ave. , 
W. Los Angeles, Calif. / Page 18 / -

Forms, Inc., Willow Grove, Pa. / Pages 
54, 55 / Elkman Advertising Co., Inc. 

Information International Inc., 200 Sixth 
St., Cambridge, Mass. 02142 / Page 
56/-

International Business Machines Corp., 
Data Processing Div., 112 E. Post Rd. , 
White Plains, N. Y. 10601 / Pages 28, 
29/ Marsteller, Inc. 

Memorex Corporation, 1180 Shulman Ave. , 
Santa Clara, Calif. / Page 2/ Hal 
Lawrence, Inc. 

National Cash Register Co., Main & K Sts., 
Dayton 9, Ohio / Pages 24, 52 / McCann­
Erickson, Inc. 

National Cash Register Co., Electronics 
Div., 2815 W. EI Segundo Blvd., Haw­
thorne, Calif. / Page 60 / Allen, Dorsey 
& Hatfield 

Photon, Inc., 355 Middlesex Ave., Wilming­
ton, Mass. / Page 25 / Darrell Prutzman 
Associates 

RCA, Princeton, N. J. / Page 49 / Al Paul 
Lefton Co., Inc. 

Tel-A-Dex Corp., 600 E. Bonita Ave. , 
Pomona, Calif. / Page 13 / John B. 
Shaw Co., Inc. 

URS Corp., Box 1025, Sierra Vista, Ariz. 
/ Page 25 / Hal Lawrence, Inc. 

UNIVAC Div. of Sperry Rand Corp., Univac 
Park, St. Paul, Minn. 55116 / Page 58 
/ Deutsch & Shea, Inc. 

Wang Laboratories, Inc., North st., Tewks­
bury, Mass. / Page 53 / Robert Hartwell 
GabinEl 

Wyle Laboratories, . EI Segundo, Calif. / 
Page 11/ Norman Rose & Associates 

WE 
NEED 
MORE 

PROGRAMMERS 
AT 

.............................. 

UNIVAC 
TWIN CITIES 

........................•... 
But the people UNIVAC adds must 
match the exacting standards of 
our current programming teams. 
These are people who keep abreast 
of the most advanced techniques 
in the field ... and are dedicated to 
creating frontiers in the technol­
ogy. Men and women with uncom­
monly high intelligence and fine 
academic records ... who want to 
work at the leading edge of the 
programming profession. 
There is challenge here. Our rec· 
ord of stability for professional 
people coupled with the large num· 
ber of long range programs now 
in the house encourages the free· 
dom to experiment. These are just 
a few of the reasons why UNIVAC 
programmers may look forward to 
their own long· range professional 
growth ... to careers highlighted by 
individual advancement- in knOWl­
edge, in status, and in financial 
rewards. 

Our location offers added attrac­
tions. We are in the heart of a 
large, progressive metropolitan 
area boasting such cultural advan· 
tages as a renowned symphony 
orchestra and the nationally known 
Tyrone Guthrie repertory theatre. 
And within minutes of pleasant 
residential areas are year-round 
outdoor activities - sailing, golfing, 
swimming, hunting, skating and 
skiing. 
You are invited to inquire about 
our expansion-created openings. 
Here is a sampling of the types 
of programming problems you can 
encounter at UNIVAC-Twin Cities: 
programming conceptual com­
puters; multi·processor systems; 
compiler and machine language 
development; scaling problems; en· 
gineering design problems; trajec­
tories; system integration; radar 
systems and performance analysis; 
trajectory analysis, guidance equa­
tions, simUlation. Opportunities 
are at several levels. 
Write to Mr. R. K. Patterson, Em­
ployment Manager, Dept. L·10, 
UNIVAC Division of Sperry Rand 
Corporation, Univac Park, St. Paul, 
Minn. 55116. An Equal Opportu­
nity Employer. 

UNIVAC 
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Move ahead in digital systems 
with NCR. Developments such 
as the newly announced NCR 
31.5 RMC Rod Memory 
Computer with the first com­
mercially available all-thin-film 
main memory tell you that EDP 
technology is moving fast at 
NCR Electronics Division. 
Opportunity is in the present 
tense. If you can make original 
contributions in any of the areas 
listed here ... if you would like to 
combine a good living with the 
good Southern California life ... 
investigate NCR now. 

SYSTEMS ANALYST 
ENGINEERS 

Central and Advanced 
Systems-All Levels 

Experience in analyzing 
requirements to prepare func­
tional specifications for 
processors, controllers, buffers, 
peripheral equipment. random 
access memori es, etc. K now­
ledge of logical design and 
programming helpful, essential 
at higher levels, where candi­
dates should also have heavy 
experience in advanced system 
design-multiprogramming, list 
processing machines, complex 
on-line systems, or other 
specialties. 

On-Line-I ntermediate 
and Senior 
Experience in analyzing require­
ments and preparing functional 
specifications for on-line sys­
tems and selected devices. 
Should have gDod knowledge of 
data transmission techniques, 
and be able to carry out studies 
of traffic loacjs, scanning and 
polling schemes, etc. Know­
ledge of programming and ele­
mentary logical design essential. 

Evaluation-All Levels 

Experience in preparing com­
parative analyses of data 
processing system, using 
analytic techniques including 
queuing theory and simulation. 
Knowledge of programming 
essential. 

PROGRAMMERS 

Software-All Levels 

Requires experience in design­
ing and writing compilt'Ors, oper­
ating system, generators, etc. 

Research-Senior Level 

Must have extensive experience 
in advanced programming tech­
niques and applications such as 
list processing systems, syntax­
directed compilin.g, information 
retrieval system, <'lnd natural 
language processing. 

Design Automation 
Programmer 

This position requires a man who 
has had previous experience in 
programming, for design auto­
mation. Requires an understand­
ing of engineering and hardware 
problems. Bachelor's degree in 
math, engineering, or related 
fields required. 

Advanced Mechanisms 
Specialist 

Position will entail analysis and 
advanced design of complex 
mechanisms and applied 
mechanics problems. Experi­
ence highly desirable in design 
of com puter peri ph eral equi p­
ment, such as disc files, drums 
and drum memories; floating­
head background helpful. 
Should be equally skilled in 
mathematical analysis and labo­
ratory measurements. PhD 
preferred. 

Systems/Com munications 
Desig'ner 

This senior position will involve 
analysis and advanced design of 
on-line, real-time systems. 
Requires BSEE, MSEE desired, 
with good knowledge of digital 
computer tech nology. 

Advanced Magnetic 
Recording Specialist 

Intermediate to senior engineer 
with BS degree, MS desired, 
with 3-4 years' experience in 
advanced magnetic recording 
techniques. Requires detailed 
knowledge of media, circuitry 
and magnetic head design. 

Senior Display Engineer 

We are seeking an engineer with 
1 to 3 years' experience in dis­
play technology, with emphasis 
on the electronic design of com­
mercial and military display 
devices. Requires BSEE or 
related degree. 

Senior Research Engineer 
Research in advanced computer 
techniques, stressing state-of­
the-art- hardware and experi­
mental system work. Requires 
BS in engineering or physics 

and 5 years' experience in thin 
films or magnetics. 

Intermediate and 
Jr. Computer Engineers 

Experienced graduate EE's with 
3 to 5 years in logic design and 
transistorized circuit design of 
digital equipment. Assignments 

will entail logic and circuit 
design of buffer storage units 
and digital peripheral equipment. 

INTERVIEWS AT THE FALL 
JOINT COMPUTER CONFERENCE, 
SAN FRANCISCO, OCT. 27-29 

To arrange an appointment, call 
Ed Free during FJCC at the con­
ference hotel, 362-3021. If you are 
not attending FJCC, please send 
resume immediately, including 
training, experience and salary 
history, to Bill Holloway, 
Personnel Department, or 
telephone collect. 

The National 
Cash Register Company 

INICIR\ 
ELECTRONICS DIVISION 
2815 W. EI Segundo Blvd. 
Hawthorne, Calif. 
Telephone: Area Code 213-757-5111 

an equal-opportunity employer 
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