






























































Instructor. The Case Study problem is then normally 
followed by Course N 0055, a 6Y2 day continuation of 
this course given hy a human instructor in non-pro­
grammed form in a classroom environment.. Lesson 
plans for this portion are included in the Instructor 
Guide. The Final Examination is administered on the 
last day of the human instruction portion of the course. 

14. Title: �"�P�R�O�G�R�.�-�\�~�'�I�M�I�~�'�G� THE �I�B�~�1� 7090: A Self-In-
structional Programmed Manual" 

Author: James .-\. Saxon 
Publisher: Prentice-Hall, Inc. 
Date Published: 1963 
Price: $9.2:,) 
Physical Form: Text, hard-covered, stitch-bound, 6" x 9", 

210 + xiv pages 
Type or �~�f�o�d�e�:� Text-workbook in which a series of fifteen 

lessons is presented. Each lesson con tains from 112 to 12 
pages of continuous textual material with examples, 
followed by a set of one or more problems. The problem 
sets are essentially "self-tests," not responses to pro­
grammed steps. Correct answers and reinforcing ex­
planatory information are provided after each page of 
problems. Most lessons contain several such sequences 
of text material, examples, problems and answers. 

Expendability: Written responses are made directly into 
the text; it is expendable. 

Criterion Test: There is a self-test midway in the course 
and a post-test at the end. 

Criteria Rating: Does not satisfy the criteria for programmed 
instruction, particularly the criterion that instruction 
he presented in small incremental steps requiring fre­
quent responses by the learner. 

Content/Behavioral Objectives: The author states that this 
text is designed to teach the reader with no previous 
training in data processing or computer programming 
"to program for the IBM 7090 computer." 

Evidence Rating: �~�o� evidence is given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

13. Title: �"�I�~�T�R�O�D�U�C�T�I�O�~� TO THE �H�O�~�E�Y�W�E�L�L� 200: 
A Programmed Text" 

.-\uthor: Kenneth L. Inman and John E. Harrah 
Publisher: Honeywell, Inc., Electronic Data Processing 

Division 
Date Published: 1964 
Price: S4.50 
Physical Form: Text, soft-covered, bound, 8Y2" xlI", 282 

+ vi pages, about 540 frames 
Type or �~�l�o�d�e�:� Written-completion using constructed 

single- and multiple-word and graphic flow chart re­
sponses. Linear. The text is divided into seven lessons; 
most begin with a page of non-programmed narrative 
and graphic information befor·e the teaching frames. 

Expendability: Written responses are made directly into the 
text; it is expendable. 

Criterion Test: Each of the seven lessons is followed by a 
quiz which is a self-test. There is no post-test at the 
end of the course. 

Criteria Rating: Satisfies criteria for a written-completion 
program. 

Content/Behavioral Objectives: Theauthors state that this 
"is a basic in troduction to the Honeywell 200 System 
intended for the reader with little or no previous ex­
perience in electronic data processing. The preliminary 
focus is on general concepts and data processing princi­
ples. 

Evidence Rating: �~�o� evidence was given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

16. Title: �"�X�R�A�~�S�I�T�I�O�~� TO EASYCODER: A Programmed 
Text" 

31/\ 

Author: John E. Harrah and Harris J. Hulburt 
Publisher: Honeywell, Inc., Electronic Data Processing 

Division 
Date Published: 1964 
Price: $4.50 
Physical Form: Text, soft-covered, bound, 8Y2" xlI", 304 

+ vi pages 
Type or Mode: The text is divided into eight lessons. Most 

employ the written-completion mode using constructed 
single- and multiple-word responses and problem solu­
tion. Occasionally there are from one to three pages of 
text material and figures between the programmed por­
tions. Lesson II, however, is in the form of a text­
workbook. It contains ten pages of high density text 

material containing complex charts and diagrams 
crowded with information. Interspersed are three pages 
of statements requiring written-completion for which 
the reader is instructed to refer to the charts and dia­
grams to obtain the information called for. There is 
no feedback to inform the trainee of the correctness of 
his response. The text is essentially linear; some branch­
ing is permitted to skip over options not included in 
the programmer's installation, . 

Expendability: 'Vritten responses are made directly into 
the text; it is expendable. 

Criterion Test; There is no post-test nor any self-tests. 
Criteria Rating: In general, satisfies the criteria for a 

written-completion program, but a number of aberra­
tions exist. Lesson II does not satisfy the criteria for 
programmed instruction. Also, in the other lessons 
most steps contain too many teaching points. Diagrams 
often are unnecessarily complex. In many instances, 
instruction is given in the feedback area which should 
be presented in the stimulus area of the next step. 

Content/Behavioral Objectives: In the Foreword, the authors 
state: '·the intent of this manual is to introduce Easy­
coder language, provide familiarization with Honeywell 
200 computer capabilities, describe programming pro­
cedures, and define Honeywell terminology." 1401 
system programming is a prerequisite. 

Evidence Rating: No evidence was given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

17. Title: "PROGRAMMING AND WIRING THE UNIVAC 
1004 CARD PROCESSOR: A Self-Instructional Pro­
grammed Manual" 

Author: James A. Saxon and Richard W. Senseman 
Publisher: Prentice-Hall, Inc. 
Date Published: 1964 
Price: $7.00 
Physical Form: Text, soft-covered, bound, 8Y2" xlI", 255 

+ xvi pages 
Type or Mode: Text-workbook in which a series of short 

lessons is presen ted. Most lessons con tain less than a 
page of text material and examples, followed by a set 
of problems. Some lessons contain slightly more infor­
mation or longer examples. The problem sets are 
essentially "self-tests," not responses to programmed 
steps. The correct answers, together with reinforcing 
explanatory information, are provided after each com­
plete problem set. There are 75 lessons, grouped into 
17 units. 

Expendability: Written responses are made directly into 
the text; it is expendable. 

Criterion Test: Each unit ends with a short quiz which is 
a unit self-test. In addition, there is a course self-test 
at the midpoint. A final problem to be programmed 
constitutes the post-test. 

Criteria Rating: Does not satisfy the criteria for pro­
grammed instruction, particularly the criterion that 
instruction be presented in small incremental steps re­
quiring frequent responses by the learner. It is, how­
ever, an excellent example of a text-workbook. 

Content/Behavioral Objectives: The authors state that 
this text is designed to teach "the basics of programming 
and wiring the UNIVAC 1004 Card Processor. No 
computer, data processing or mathematical background 
is necessary." 

Evidence Rating: No evidence is given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

18. Title: "1004 CARD PROCESSOR, 80-Column: Pro-
grammed Instruction" 

Author: Basic Systems Incorporated, Programming Staff 
Publisher: UNIVAC Education Department, UNIVAC Di-

vision of Sperry Rand Corporation 
Date Published: 1963 
Price: $18.00 
Physical Form: Text, five volumes, soft-covered, bound,. 

8Y2" xlI", 1621 frames; plus two Panel Books and a 
vinyl binder-portfolio with a sliding mask to conceal 
and reveal feedback and reinforcement frames. 

Type or Mode: Written-completion using single- and multi­
ple-word constructed responses and problem solution. 
There is some branching to permit skipping over op­
tional material. However, the program is essentially 
linear. 

Expendabtiity: Written responses are made on scratch 
paper and separate forms such as instruction charts, 
storage charts and connection panel diagrams. The 
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five volumes and two panel hooks are reusable. 
Criterion Test: There is no post-test included nor any self­

tests. 
Criteria Rating: Satisfies criteria for written-completion 

program. 
Content/Behavioral Objectives: The introduction states 

that this is a text "on how to program the UNIVAC 
1004 Card Processor." 

Evidence Rating: No evidence is given in the five volumes 
or two panel books to describe how it was tried out and 
debugged and the conditions of validation. 

GENERAL PROGRAMMING 

19. Title: "CO~IPUTERS: A Four-Part Course in Pro­
gramming" (TutorFilm) 

Author: Theodore G. Scott 
Producer: U. S. Industries, Inc., Educational Science Di­

vision 
Date Produced: 1962, Rev. 1963 
Price: Program (4 reels) $375.00; may be rented. Machine 

(AutoTutor Mark II) $1250.00; may be rented. 
Physical Form: 35 mm single frame filmstrip, black and 

white, for use in AutoTutor Mark II teaching machine. 
4 reels: 

Reel I: Part I - A First Course in Programming 
Reel 2: Part II - Techniques in Programming 
Reel 3: Part III - Advanced Techniques in Pro-

gramming 
Reel 4: Part IV - Business and Scientific Appli­

cations 
Administrative Materials: Instructor's Guide (4 pages), 
Table of Contents and Course Outline (24 pages) 

Type or Mode: Multiple-choice branching, using push but­
ton to select one of several alternatives, causing cor­
responding next step to be projected on optical screen. 
Each of the four parts is divided into five lessons. 

Expendability: Since scratch paper is used for taking notes 
and working problems, and the trainee's response con­
sists of pushing buttons, the program is reusable. 

Criterion Test: Each lesson concludes with a self-test, and 
incorrect responses result in branching to repeat or 
remedial instruction. Each part has a final examination 
which is a post-test. Part IV has two post-tests, one fO t 
business applications and one for scien tific applications. 

Criteria Rating: A multiple-choice branching program, 
satisfying the criteria for programmed instruction. 

Content/Behavioral Objectives: An introductory frame states 
that by "programming an imaginary machine that is 
a simplified version of a typical digital computer . . . 
You will learn how to write instructions, how to get 
numbers and instructions into the memory, and how to 
get answers ou t. You will also learn several im portan t 
programming techniques." The Instructor's Guide states 
that the course "assumes no prior knowledge of com­
puters by the student. All he needs is basic arithmetic." 

Evidence Rating: The Instructor's Guide states that "The 
preliminary version of this TutoFilm program was 
tested with business school student . . . Corporation 
employees ... College sophomores and ... high school 
seniors." Tryout data and conditions of validation not 
given. Study times of ;) to 12 hours each for Parts I and 
II, and 6 to 14 hours each for Parts III and IV, are 
reported. 

Remarks: For further comments, see previous review (Ref­
erence 1). 

20. Title: "BASIC COMPUTER PROGRAM~IING" (Tutor-
Text) 

Author: Theodore G. Scott 
Publisher: Doubleday & Company, Inc. 
Date Published: 1962 
Price: $5.95 
Physical Form: Text, hard-covered, stitch-hound, 492 + x 

pages. A ribbon book-mark is attached to the binding 
of this TutorText. 

Type or :\lode: Multiple-choice branching, using the 
scrambled text technique. Each step begins with a 
restatement of the trainee's answer to the previous step 
and whether it is correct or incorrect. If incorrect, 
remedial instruction is given and then the trainee is 
directed to return to the previous step and try again. 
If correct, reinforcing explanatory information is given, 
followed by new material and then by a set multiple­
choice alternatives. The multiple-choice steps contain 
two, three or four alternatives, with most containing 
three. 

Expendability: Since scratch paper is used for taking notes 
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and working problems, and the trainee's response con­
sists of turning to the page indicated next to his selec­
tion, the text is reusable. 

Criterion Test: Ten chapters each conclud~ with a self­
test. These are the only criterion tests; there is no 
post- test. 

Criteria Rating: A multiple-choice branching program, 
satisfying the criteria for programmed instruction. 

Content/Behavioral Objectives: The introduction states 
that "This book is devoted to the programming of a 
hypothetical machine ... You will learn how to write 
instructions, how to get numbers and instructions into 
the memory, and how to get answers out. You will also 
learn techniques ... useful ... with computers." 

Evidence Rating: No evidence is given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

Remarks: The titles of Chapters I through X of this text 
are the same as the titles of Lessons I through X of the 
first two reels of the TutorFilm "COMPUTERS: A 
Four-Part Course in Programming." 

2i. Title: "COMPUTER PROGRAMMING TECHNIQUES" 
(TutorText) 

Author: Theodore G. Scott 
Publisher: Doubleday & Company, Inc. 
Date Published: 1964 
Price: $7.95 
Physical Form: Text, hard-covered, stitch-bound, 664 + viii 

pages. A ribbon book-mark is attached to the binding of 
this TutorText. 

Type or Mode: Chapter I is a review of "BASIC COM­
PUTER PROGRAM~nNG" and is in non-programmed 
text form. Chapters II through XIII are programmed, 
in multiple-choice branching mode, using the scrambled 
text technique, same as that previously described for 
"BASIC CO~IPUTER PROGRA~IMING." 

Expendability: Since the trainee's response consists of 
turning to the page indicated next to his selection, the 
text is reusable. 

Criterion Test: Chapter II through XIII each conclude 
with a self-test. These are the only criterion tests; 
there is no post-test. 

Criteria Rating: Except for Chapter I, it is a multiple­
choice branching program, satisfying the criteria for 
programmed instruction. 

Con tcn t/ llel1avioral Objcctives: The in troduction sta Les 
that "This book tells you how these programs are pre­
pared and how they are used by computers to perform 
calculations. This book describes many important 
programming techniques and some devices . . . will 
learn how problems are approached for programming 
and what types of problems are most suitable for com­
puter solution." 

Evidence Rating: No evidence is given in the introductory 
section nor in an appendix to describe how it was 
tried out and debugged and the conditions of validation. 

Remarks: The introduction states that "BASIC COM­
PUTER PROGRAMMING, which preceded this vol· 
ume ... is, in a sense, a companion book." 

22. Title: "FUNDAMENTALS OF ELECTRONIC DA TA 
PROCESSING: A Programmed Text" 

Author: Kenneth L. Inman 
Publisher: Minneapolis-Honeywell Regulator Company, 

Electronic Data Processing Division 
Date Published: 1963 
Price: $4.50 
Physical Form: Text; soft-covered, bound, 8V2" x 11", 282 

+ vi pages, about 575 frames 
Type or Mode: Written-completion using constructed single­

and multiple-word and graphic flow chart responses. 
Linear. 

Expendability: Written responses are made directly into 
the text; it is expendable. 

Criterion Test: Only the first two of the seven lessons are 
followed by quizzes which are self-tests. There are no 
other tests and no post-test. 

Criteria Rating: Satisfies criteria for a written-completion 
program. 

Content/ Behavioral Objectives: The Foreword states that 
"this manual is a basic introduction to electronic data 
processing intended for the reader with little or no 
previous training in the field. The focus throughout is 
on general concepts . . , the purpose is to illustrate 
general principles. . .. " 

Evidence Rating: No evidence is given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 
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Two entirely new. long-wear. heavy-duty Ampex computer tapes are now available. The tWo (Ampex 
838 for 800 bpi applications and 832 for 556 bpi applications) -are· the result of an intensive 2 year de-

. velopment program. Using an advanced oxide formulation. these -new tapes feature a.mirror-smooth 
surface that consistently gives the cleanest. most reliable performance ever possible. The proof of 
the new formulation is in the using: no other tape on the market does as much to reduce 'temporary 
errors' and static build-up. Even the reel is new: IBM compatible configurations are available on solid 
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Announcing: 
the most important' advance 

in computer tape in four years. 

flanged plastic reels with new aluminum hubs. Who benefits from this remarkable new tape? Anyone 
who uses IBM (including full width tested), IBM compatible, RCA 301, and most Univac computer 
systems. Try it. Test it. Use it. We think that you'll agree that the time spent in developing this remark­
able new tape was time well spent. For a demonstration, call your Ampex representative, or write the 
only comp.any. providing recorders, tape and core memory devi~es f.or ;":'~':AMdpEX1 
every application: Ampex Corp., 401 Broadway, Redwood City, California. ', .. ,"_".""_".,,,,_=.:.,,~: 
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23. Title: "FU:"JDAMENTALS OF ELECTRO:"JIC DATA 
PROCESSI:'I:G: A Programmed Text" 

Author: Kenneth L. Inman 
Publisher: Prentice-Hall, Inc. 
Date Published: 1964 
Price: S6.50 
Physical Form: Text, soft-covered, bound, Sy:!" xlI", 2S2 

+ vi pages, about 570 frames 
Type or Mode: 'Vritten-complction using constructed 

single- and multiple-word and graphic flow chart 
responses. Linear. 

Expendahility: Written responses are made directly into 
the text, it is expendable. 

Criterion Test: Only the first two of the seven lessons are 
followed by quizzes which are self-tests. There are no 
other tests and no post-test. 

Criteria Rating: Satisfies criteria for a written-completion 
program. 

Content/ Behavioral Objectives: The Foreword states that 
"this book is a basic introduction to electronic data 
processing in tended for the reader with little or no 
previous training in the field . . . the purpose is to 
explain general principles. . .. " 

Evidence Rating: :\'0 evidence is given in the introductory 
section nor in an appendix to describe how it was tried 
out and debugged and the conditions of validation. 

Remarks: Except for Chapter V, this text is essentially the 
same as "FUNDAMENT.-\.LS OF ELECTRONIC DATA 
PRC?CESSI:"JG" published hy Honeywell, with some 
speCIfic Honeywell references deleted. Lesson V, Flow 
Charts, has been revised considerably using the new 
proposed .-\.s..-\. standards. Chapter VII, however, has 
not been revised to reflect the newer flow chart con­
ventions. 

24. Title: "ELECTRONIC DATA PROCESSI:\'G SYSTE~lS: .\ 
Self-Instructional Programmed ~Ianual" 

Author: Leeland R. O'Neal 
Publisher: Prentice-Hall, Inc. 
Date Published: 1964 
Price: SIO.OO 
Physical Form: Text, hard-covered, stitch-bound, 6y:!" x 9", 

409 + xi pages. 
Type or ~Iode: Mostly written-completion using constructed 

single- and multiple-word and graphic flow chart re­
sponses and program writing. Near the end of each 
section, immediately before the self-test, there is a 
series of diagnostic-type multiple-choice branching 
steps. 

Expendability: TNritten responses are made directly into 
the text; it is expendable. 

Criterion Test: Each of the six sections concludes with a 
section self-test. Each section is further subdivided 
into a. series of lessons. Having completed the first 
lesson 111 the first section, the. trainee begins the sec­
ond lesson by taking a short lesson pre-test. This les­
son pre-self-test is identical with the lesson post-self­
test. If the pre-self-test is answered correctly, the 
trainee is allowed to branch forward to the next les­
son pre-self- test. Otherwise, he takes the instruction in 
the lesson. This skip ahead technique is used for the 
first four sections, each of which contains two of these 
lessons. .-\. comprehensive examination at the rear of 
the text constitutes the post-test. 

Criteria Rating: Satisfies criteria for programmed instruc­
tion. 

Content/Behavioral Objectives: The 31 specific objectives 
are stated on the introductory pages of each section. 
These .deal with drawing sys.tem diagrams, drawing and 
~nalyz1l1g fl?,:" charts, defin1l1g specified terms, analyz-
1l1g and wnt1l1g programs, I/O and others. 

Evidence Rating: In the Preface, the author states that "the 
average score on a similar examination (to the post­
test) was 92 percent with a range of 77 percent to 100 
per~e~t and a standard deviation of 5.6 percent. These 
statIstICS were secured from a group of 49 studen ts with 
high school and technical school backgrounds." He 
also states that "Some students have completed this 
course in six hours by taking advantage of the skip 
feature. Other studen ts have taken thirty hours to 
complete this. course. The average completion time has 
been. apprOXImately 19 hours-not counting the time 
reqUIred for the comprehensive examination." (ap­
proximately two hours) 

2:;. Title: "BASIC CO~IPUTER SYSTEMS PRINCIPLES: 
Programmed Instruction Course" 

.\uthor: IB~1 Staff 

32 

Publisher: International Business Machines Corporation, 
Data Processing Division 

Date Published: 1964 
Physical Form: Text, loose-leaf form, SY2" x II". Trainee 

materials: Volume 1 (195 pages, 792 frames), Volume 2 
(305 pages, 1,057 frames), Volume 3 (272 pages, 1,039 

frames), Illustrations (20S pages), and Notebook (71 
pages + supplies including template, worksheets and 
coding sheets). Administration materials: Advisor 
Guide (32 pages) and Examinations (29 pages). 

Type or NIode: Combination of mental- and written-com­
pletion using single- and multiple-word and graphic 
flow charting responses and problem solution. Some 
permissive skipping ahead is allowed depending on the 
trainee's previous knowledge. 

Expendability: Notebook is the only expendable material 
and becomes the property of the trainee at the end of 
the course. Since, where written responses are required, 
the trainee is directed by the text to use the Notebook 
or scratch paper, all other materials are reusable. 

Criterion Test: Each volume is divided into two sections, 
and after each section the trainee is directed to con­
tact his Advisor for the section examination which is 
the section post-test. These tests are scored by the Ad­
visor. There is no course post-test at the end. 

Criteria Rating: Satisfies the criteria for programmed in­
struction except tha t much of the in teraction is covert 
rather than overt. 

Content/ Behavioral Objectives: The Course Description 
states that the student will be able to: 
"I. Employ standard problem solving techniques and 

tools: 
a. Problem statement 
b. Decision table 
c. System and program flowcharts 
d. Standard documentation techniques 

2. Demonstrate a knowledge of electronic computers 
as problem-solving tools: 
a. Computer input-output media and their coding 
h. Computer input-output devices 
c. Storage characteristics (fixed- and variable-word 

length) and in ternal coding systems 
d. CPU operations (adders, registers, serial and 

parallel transmission) 
e. Programming techniques and devices (loops, 

switches, initialization, instruction modification, 
indexing, table lookup) 

f. Programming systems (symbolic languages, proc­
essors, RPG, IOCS, utility programs) 

g. Operating systems" 
The trainee prerequisites are: "None for installation 
managers, operators and programmers with card com­
puter experience. All others should attain a grade of 
C on the Programmer's Aptitude Test." 

Evidence Rating: No evidence is given in any of the mate­
terials to describe how it was tried out and debugged 
and the conditions of validation. However, the follow­
ing average time requirements are furnished: 5 hours 
for Section A, 41/2 hours for Section B, 5Y2 hours for 
Section C, 7Y2 hours for Section D, Sy:! hours for Sec­
tion E and 4 hours for Section F, for a total of 35 
hours. 

Remarks: There is a trainee-Advisor relationship through­
out the course. The trainee receives Volume I, Illus­
trations and Notebook from his Advisor and must com­
plete . the volume and the section post-tests before 
receiving the next volume. The Advisor provides sup­
plemental assistance, personal follow-up, supervision 
and evaluation. This BCS course is pre-requisite to 
certain other courses. 

The reader is invited to submit to the author the names and 
sources of any programmed materials which are currently avail­
able and not included in this survey. 

The author wishes to express her gratitude to Dr. Leonard C. 
Silvern, Principal Scientist of Education and Training Con­
sultants, for reading the manuscript and offering helpful sug­
gestions. 
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Powerful new computer. 
Only $695 a month. 

Only from IBM. 

Our new 1130 Computing Sys­
tem has approximately 20 times 
more power than our best previous 
desk-size digital computer. 

But it rents for less than half. 
And is backed by IBM program­
ming and services. 

We tailored the 1130 to the needs 
of the small-budget engineering or 
scientific worker. It also helps 
printers and newspapers cut the 
cost of computer-directed typeset­
ting ... and serves the accounting 
needs of many smaller businesses. 

The 1130 is fast. It comes with a 
big, new direct-access file. It util­
izes the improved micro-circuitry 
developed for IBM SYSTEM/360. 
And it rents for as little as $695. 

Look what that buys you: Paper 
tape in and out. A high-speed CPU 
with 4K 16-bit words of core stor­
age. FORTRAN and a new 1130 Sym­
bolic Assembler Language to speed 
programming. 

For an extra $200 a month, you 
can double core storage to 8K. 

For $880 a month, you get a basic 
card system that gives you 300 
cards/min. in and 80 columns/sec. 
punched out (400and160for$995/ 
month). A new printer (80 lines/ 
min. alphanumeric; 110 lines, nu­
meric) goes for $275/month. 

The new direct-access disk stor­
age lets you put over half a million 

'words of data on a single inter­
changeable disk cartridge. A basic 
disk model rents for $895/month. 
You can transfer up to 35,000 
words per minute on or off the file. 
Since the disks are interchange­
able, a disk system is the ideal solu­
tion for an open-shop operation. 

With the disk feature, you can 
use a monitor programming sys­
tem that takes over much of the 
routine housework involved in 
operating a computer. The monitor 
lets you stack jobs-in any sequence 
-and lets the computer process 
them automatically. 

It lets you run a shop more effi-
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ciently by reducing turnaround 
time from the origin of a problem 
to its solution. You put the monitor 
on the disk - it occupies less than 
20% of the disk's capacity, leaves 
over 400,000 words or 800,000 char­
acters for your programs. 

Over 40 separate programs for 
the new 1130 come in seven tested 
application packages. Included 
among these are mathematical and 
statistical programs, COGO, petro­
leum engineering exploration, geo­
physical programs and automatic 
typesetting programs. 

Other features: a console prin ter 
(15.5 cps) and keyboard ... utilities 
and subroutines programs ... dou­
ble precision and floating point 
arithmetic. 

You can get a 1627 Plotter for 
generating graphs, maps, flow 
charts, engineering drawings di­
rect from digital information in 
the system. 

And check these standard fea­
tures-yours at no extra cost-with 
every model of the 1130: Parallel 
data transfer ... Parallel arithmetic 
... Automatic program interrupt ... 
Three index registers ... Overlap­
ped processing ... Indirect address­
ing ... Multiply and divide ... Parity 
checking ... Double-precision in-
structions ... Boolean logic. 

But it won't make coffee. Sorry. 

Circle No. 27 on Readers Service Card 
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we're moving~move with us. 
The opening of our new Engineering and Research Center in suburban Boston 

has accelerated Honeywell's pace .. setting expansion program, creating a record 
number of professional opportunities for experienced computer engineers. 

Located near Route lZ8, the Massa_chusetts Turnpike and other main roads, this 
award winning facility is adjacent to Lexington, Concord and other picturesque 
communities, and yej:_ witliin easy commuting distance from Boston, Cambridge and 
more than thirty major universities and colleges. 

Immediate opportunities for experienced graduate engineers span the entire 
spectrum of advanced computer technology, with emphasis in the following areas:, 

,0 EirEuit design ologiE design 0 svstems design 
o memorv deuelopment D miEraelettraniE 
paEkaging 0 meEhaniEal engineering 0 eleEtra­
meEhaniEal engineering 0 applied researEh 
o-aduanEed deuelopment 
Qualified candidates should forward their resumes to Mr. D. C. Turner, 
Employment Supervisor. 

Honeywell 
ELECTRDNIC DATA PRDCESSING 

151 Needham Street Dept. 6 Newton Highlands, Massachusetts, 02161 

New York City interviews during the IEEE Convention 
may be arranged by writing to the above address or calling us in N.Y.C., 
between March 22 and 25, at 582-1175. 
Opportunities exist at other Honeywell Divisions. Send resume to F. E. Laing, tIoneywell, Minneapolis 8, Minnesota. 

An equal opportunity employer. 
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The Battle Lines 

Never have so many been offered so much by so few. 
There can be no question that the 1965 offerings of the 

"big eight" computer manufacturers r.epresent the most 
impressive line-up of competitive equipment yet. There 
is also no question that this will be the most competitive 
year for IBM so far-with a possible reduction in market 
share from a current high of 79% of all installations. 

In 1964 a total of 45 new computer systems were an­
nounced, only eight of which were IBM sys_tems. Evalua­
tion of the line-up facing the potential user certainly indi­
cates the tremendous competition in the industry, with com­
plete lines being offered by almost all suppliers. 

Ranking the lines offered by the eight majQr manufac­
turers is difficult, and requires a definition of the param­
eters. A cost/performance ranking would not be the same 
in each class of system; it would also not correlate to the 
market share ranking. Even the market share would have 
to be defined either as installations made during 1965 or as 
new orders received, or both. 

Considering market share only as "value of new orders 
received during the year 1965" regardless of replacements, 
a possible projection could result in the following table: 

1. IBM~System 360/20; 360/30; 360/40 72% 
360/50; 360/60; 360/62 
360/70;360/92 

2. RCA-Spectra 70/15; 70/25.· 7% 
70/45; 70/55 

(to be announced 70/35;-70/65 ?) 
3. General Electric-Series 400 6% 

Series 600 
(to be announced-new "gamma" line ?) 

1. Univac-1004; 1050; 1040 4% 
490 Series; 418; 1108 

5. Control Data Corp.-3000 Series 3% 
6000 Series 

G. Honeywell-H200, H2200, H300 3% 
(to be announced H2300; H3300 ?) 

7. NCR-315 Series 2% 
500 Series 

8. Burroughs-BIOO; B200; B300 Series 1.5% 
B5000 Series 

with the remaining 1.5% randomly distrib~ted. 
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Are Drawn .... 

To look at cost/periormance, a more complex series of 
calculations is necessary. Thus, if one held cost constant, 
classes of systems would evolve. In each class, performance 
would have to be measured based strictly on the applica­
tion or problem mix. 

$2000 per month rental: Class A-((Teeny" Systems 
IBM 360/20 
RCA 70/15 
Univac 1004 
NCR 500 

$6000 per month rental: Class B-Small Systems 
IBM 360/30; GE 415, 425; CDC 3100; RCA 70/25; 
Honeywell H200, 300; Univac 1050, 1040; Burroughs 
BIOO, B200, B300; NCR 315 

$15)000 per month rental: Class C-Medium Systems 
IBM 360/40, 360/50; GE 435, 455; CDC 3200, 3300, 3400; 
RCA 70/45, 70/55; Univac 418; Honeywell H2200 

$30)000 per month rental: Class D-Large Systems 
IBM 360/60, 360/62, 360/70; Univac 490, 1108; 
CDC 3600, 3800; RCA 70/55; GE 625; Burroughs 
B5000, 5500 

$75)000 per month rental: Class E-Family or Economy 
Size Systems 

IBM 360/92; CDC 6400/6600/6800; GE 635 
It is evident that the user can find competition in each 

class, a system to fit every pocketbook. Each manufacturer 
has consolidated his position during 1964, ready for the 
competition of 1965 and 1966. IBM, RCA and NCR 
with new lines; CDC, GE and Honeywell by filling out 
their existing lines; and Univac and Burroughs with an­
nouncements still to come. With this, it is truly a buyers' 
market-for the ultimate benefit of the 5000 organizations 
who will place their first computer order in 1965. 

CONTRIBUTING EDITOR 
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BETTER SERVICE 

Yes, you're looking at the on-line system 
with the hot line-instantaneous access to 
electronic account records for each teller 
through the teller console. 

Customers are happier because service is 
much faster, more accurate, and they can 
transact any and all business at any window 

. in any office. 

Tellers like the Burroughs On-Line System 
because it protects them from posting to the 
wrong line of the passbook, simplifies cash­
balancing, and posts dividends and no-book 
transactions to the passbook automatically 
(even identifies them with the original entry 
date). 

Hot 
Line! 

Burroughs 

On­
Line! 

BETTER CONTROL 

You'll like the Burroughs On-Line System 
because your records and your customers' 
records are right up to the second; because 
the system automatically controls teller cash, 
unposted items, uncollected funds, holds and 
dormant accounts; because it keeps work 
load peaks and operating costs down; because 
it permits you to grow faster and more 
economically; and because of the maximum 
accuracy which improves customer relations. 

Because the Burroughs On-Line System 
controls work load peaks and operating costs, 
keeping them low, you can handle increased 
customer traffic, improve customer service 
and add more offices at minimum cost. 
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Burroughs Corporation 

EFFECTIVE HARDWARE 
AND SOFTWARE 
(1) Burroughs On-Line Teller Consoles­
proved teller-oriented design, easier to oper­
ate and audit, provide complete computer-to­
teller communication. (2) Burroughs B 300 
Data Processing System-most productive in 
its price class, capable of processing other 
jobs while simultaneously on-line. (3) 
Burroughs Random Access Disk File-five 
times faster than any other with expandable 
storage capacity. (4) The most economical 
communications network, combining tele­
phone lines and Burroughs communication 
control units. (5) An operating program pro­
viding maximum efficiency and fast trans­
action response times. 
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CUSTOMER ACCEPTANCE 
The Provident Institution for Savings 

in the Town of Boston, and 
Bankers Data Processing, Inc., Boston 
Chase Federal Savings & Loan Assn. 

(Miami Beach) 
Public Bank (Detroit) 
Bank of St. Louis 

Burroughs-TM 

Lincoln First Federal Savings & Loan Assn. 
(Spokane) and 

Pacific First Federal Savings & Loan Assn. 
(Tacoma) 

Commercial banks, savings banks, saving~ 
and loan associations, cooperatives and serv­
ice centers from coast to coast are turning 
to Burroughs On-Line Systems. Join them. 
Contact us at Detroit, Michigan 48232. 
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CALENDAR OF 
Mar. 22-25, 1965: IEEE International Convention, Coliseum 

and New York Hilton Hotel. New York, N. Y.; contact 
IEEE Headquarters, E. K. Gannett, 345 E. 47th St., New 
York, N. Y. 

Mar. 24-26, 1965: Spring Meeting of the H-800 Users As­
sociation, Mayflower Hotel, Washington, D. C.; contact 
K. H. Pearce, Northern Ill. Gas Co., P. O. Box 190, 
A urora, Ill. 60507 

Apr. 6-8, 1965: 3rd .-\nnua1 Symposium on Biomathematics 
and Computer Science in the Life Sciences, Warwick 
Hotel, Houston, Tex.; contact Office of the Dean, Div. of 
Continuing Education, Univ. of Tex. Graduate School 
of Biomedical Sciences at Houston, 102 'Jesse Jones 
Library Bldg., Tex. Medical Center; Houston, Tex. 77025 

Apr. 13-15, 1965: National Telemetering Conference, 15th 
Annual Meeting, Shamrock-Hilton Hotel, Houston, Tex.; 
contact Lewis Winner, 152 W. 42 St., New York, N. Y. 
10036 

Apr. 15·16, 1965: First International Conference 011 Pro­
gramming and Control, U. S. Air Force Academy, Colo­
rado Springs, Colo.; contact Prof. G. B. Dantzig, Opera­
tions Research Center, Univ. of Calif., Berkeley, Calif. 

Apr. 21-23, 1965: 16th Semi-Annual Meeting of Philco 
2000 Users Group (TUG), El Tropicana Motor Hotel, 
San A.Btonio, Tex.; contact Omar Phipps, Philco Western 
Development Laboratories, Palo Alto, Calif. 

Apr. 21-23, 1965: 2nd Annual Meeting and Technical Con­
ference of the Numerical Control Society, La Salle Hotel, 
Chicago, Ill.; contact Jerry Singleton, Numerical Control 
Society, 122 E. 49 St., New York, N. Y. 10017 

~ray 3-8, 1965: Symposium on the Numerical Solution of 
Partial Differential Equations, Inst. for Fluid Dynamics 
and Applied Mathematics and the Computer Science 
Center, Univ. of Mel., College Park, Md.; contact Inst. 
for Fluid Dynamics and Applied Mathematics, Univ. of 
Md., College Park, Md. 20742 

May 5-7, 1965: 1965 Electronic Components Conference, 
Marriott Twin Bridges Motor Hotel, Washington 1, 
D. C.; contact John E. Hickey, Jr., Chilton Co., Chestnut 
& 56th Sts., Philadelphia, Pa. 19134 

May 10-12, 1965: National Aerospace Electronics Confer­
ence (NAECON), Dayton, Ohio; contact IEEE Dayton 
Office, 1414 E. 3rd St., Dayton 2, Ohio. 

May 13-14, 1965: Symposium on Signal Transmission and 
Processing, Columbia Univ., New York, N. Y.; contac~ 

Dr. L. E. Franks, Bell Tel. Labs., No. Andover, Mass. 

May 18-21, 1965: GUIDE International User Organization 
Meeting (JJsers of Large Scale IBM EDP Machines,) 
Statler-Hilton Hotel, Detroit, Mich.; contact Lois E. 
Mecham, Secretary, GUIDE International, c/o United 
Services Automobile Association, 4119 Broadway, San 
Antonio, Tex. 78215 

May 18, 1965: SWAP Conference, Marriott Motor Hotel, 
Twin Bridges, Washington, D. C.; contact Gordon V. 
Wise, Control Data Corp., 8100 34th Ave. So., Minne­
apolis, Minn. 55420. 

May 19-21, 1965: 15th CO-OP Conference, Marriott Mo­
tor Hotel, Twin Bridges, Washington, D. C.; contact 
Gordon V. Wise; Control Data Corp., 8100 34th Ave. 
So., Minneapolis, Minn. 55420. 
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COMING EVENTS 
May 19-21, 1965: Power Industry Computer App. Confer­

ence (PICA), Jack Tar Hotel, Clearwater, Fla.; contact 
G. W. Stagg, American Elee. Power Servo Corp., 2 Broad­
way, New York, N. Y. 10008. 

May 20-21, 196:'): Spring Technical Meeting of the Digital 
Equipment Computer Users Society (DECUS), William 
James Hall, Harvard University, Cambridge, Mass.; con­
tact DECUS, Maynard, Mass. 01754 

May 24-29, 1965: IFIP Congress '65, New York Hilton Ho­
tel, New York, N. Y.; contact Evan Herbert, Conover 
M·ast Publ., 205 E. 4,2 St., New York 17, N. Y. 

June, "1965: Automatic Control in the Peaceful Uses of 
Space, Oslo, Norway; contact Dr. John A. Aseltine, Aero­
space Corp., P. O. Box 95085, Los Angeles 45, Calif. 

June 1-3, 1965: Reprogramming Conference, a Special In­
terest Symposium of the Association for Computing 
Machinery, Nassau Inn, Princeton, N. J.; contact Mrs. 
L. R. Becker, Applied Data Research, Inc., Route 206 
Center, Princeton, N. J. 08540 

June 10-12, 1965: Annual Southeastern Regional Confer­
ence of Association of Computing Machinery, Palm Beach 
Towers, Palm Beach, Fla.; contact Donald J. Beutten­
muller, Gen. Chairman, 243 Russ1yn Dr., W. Palm 
Beach, Fla. 

June 17-18, 1965: 3rd Annual Conference of The Com­
puter Personnel Research Group, Washington University, 
St. Louis, Mo.; contact Prof. Malcolm H. Gotterer, Pro­
gram Chairman, 120 Boucke Bldg., Pennsylvania State 
University, University Park, Pa. 16802 

June 21-25, 1965: Information Sciences Institute, Seminar 
I: -Image Processing, Univ. of Maryland, Computer 
Science Center and University College, College Park, 
Md.; contact Div. of Institutes, Center of Adult Educa­
tion, Univ. of Md., College Park, Md. 20742 

June 21-25, 1965: San Diego Symp. for Biomedical Engi­
neering, ,San Diego, Calif.; contact Dean L. Franklin, 
Scripps Clinic & Res Found., La Jona, Calif. 

June 22-25, 1965: 2nd Annual SHARE Design Automation 
Committee Workshop, Chalfonte Haddon Hall, Atlantic 
City, N. J.; contact J. Behar, IBM Corp., Mathematics 
and Applications Dept., 590 Madison Ave., New York, 
N. Y. 10022 

June 22-25, 1965: Sixth Joint Automatic Control Confer­
ence GACC), Rensselaer Polytechnic Institute, Troy 
N. Y.; contaci-Prof.-james W. Moore, Dept. of Mechan­
ical Engineering, Univ. of Va., Charlotteville, Va. 

June 28-July 1,1965: Information Sciences Institute, 
Seminar II: Pattern Recognition, Univ. oJ Maryland, 
Computer Science Center and University College, College 
Park, Md.; contaCt Diy. of Institutes, Center of -Adult 
Education, Univ. of Md., College Park, Md. 20742 

June 29-July 2, 1965:- Data Processing Management Asso­
ciation 1965 InternationaL D.ata Processing Conferen~e 
and Business Exposition, Benjamin Franklin Hotel and 
Convention Hall, Philadelphia, Pa.; contact Data Process­
ing Management Association, 524 Busse Highway, Park 
Ridge, Ill. 

Aug. 14-Sept. 6, 1965: National Science Foundation Con­
ference on Digital Computers for College Teachcn; of 
Science, Mathematics and Engineering, Univ. of South­
western Louisiana, Lafayette, La.; contact Dr. James R. 
Oliver, Director, USL Computing Center, Box 133, -USL 
Station, Lafayette, La. 70506 
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"ACROSS THE EDITOR'S DESK" 

Computing and Data Processing Newsletter 

Applications 
New Contracts 
New Ins tallations 
Organization News 
Computing Centers 
Education News. 

ECG'S ANALYZED BY COMPUTER 

A "hybrid" computer has been 
programmed to read and interpret 
electrocardiagrams (ECG's), one of 
a doctor's most valuable tools in 
the diagnosis of heart disease. 
The computer analysis frees the 
doctor of much of the time-consum­
ing visual examination and reduces 
the cost to the patient. Using 
this system at a central laborator~ 
will allow the family doctor to 
analyze electrocardiagrams as rou­
tinely and inexpensively as blood 
samples. 

The computer developed for 
this purpose is· a Beckman 2220/ 
SDS 920 integrated system compris­
ing analog and digital sections~ 
The analog section processes and 
analyzes the input data; the digit­
al section diagnoses the results. 
The "real-time" language for the 
computer was designed by Computer 
Usage Company. Other CUC pro­
grams facilitate manual control of 
the computer and the integration 
of the analog and digital sections. 
(For more information, designate 
~41 on the Readers Service Card.) 

COMPUTER PROGRAMMING 
USED TO SPEED 
REGISTRATION AT UNH 

The University of New Hamp­
sid re turned to the use of computer 
prouramming to speed up the complex 
task of registering its students. 
Reuistrar Owen B. Durgin said that 
reuistration of the University's 
4,966 students, was performed this 
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semester, for the first time, 
through use of an IBM 1620 com­
puter. (A trial run of the auto­
mated system was made this past 
fall when 1400 freshmen were as­
signed to classes through computer 
programmi ng.) 

The extent of the institu­
tion's class-scheduling problem is 
underscored by the fact that there 
are approximately 540 courses, 
offered in 1500 sections, from 
which students establish their 
study programs. Required courses 
for freshmen and sophmores, in 
particular, necessitate a great 
many sections so that all students 
may be accommodated. Freshman Eng­
lish, for instance, has 49 sec­
tions meeting at various times 
throughout the University's five­
day class week. The problem is 
to place each student in a course 
section that does not meet at the 
same time as another course in 
which he wishes to enroll. 

Under the University's former 
system, students stood in long 
lines on "Registration Day" and 
individually enrolled in courses 
according to whether space was 
still available, and the class 
did not meet at the same hour as 
any of their other courses. Under 
this "first-come, first-serve" 
system, courses taught by "popula~' 
professors were quickly over-sub­
scribed, while others were only 
partially filled. Often, students 
specializing in a particular study 
field found that a course required 
for graduatlon was filled before 
they were able to get to the head 
of the registration line. 

.46 

. 51 

.52 

. 53 

.54 

Last January students filled 
out IBM cards indicating mandatory 
and elective courses they wished 
to take, along with alternate 
courses to be substituted for el­
ectives that would not fit into a 
particular schedule. The IBM 
machine made a number of attempts 
to fashion a workable schedule for 
each student, based on his desig­
nated choices and alternates. The 
few which could not be satisfac­
torily resolved by the machine 
were then reviewed in consulta­
tion with the students. 

Because of the heavy demands 
for use of the computer throughout 
the University, the Registrar's 
Office processed the student sched­
ules from 8 p.m. to 7 a.m. three 
nights beginning.January 22 -- the 
only "free time" available on the 
machine. 

IIBATCHED PERIPHERALSII CONCEPT 
USED BY MARTIN COMPANY 

A "batched peripherals" con­
cept for greater efficiency and 
flexibility has produced impressive 
savings in the Martin Company (Den­
ver, Colo.) inventory control pro­
gram. First-year savings under 
the new system have been estimated 
at $38,000. Annual savings there­
after are expected to average 
about $40,000. 

With the new system, Martin 
Co. has used microfilm to replace 
paper as its basic control and 
audit record. It also has placed 
its routine decision-making re-
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quirements for common usage, low 
value, standard items within the 
computer and has produced numer­
ous internal operating efficien­
cies in the area of material 
control. 

As Integrating Contractor on 
the TITAN II inter-continental 
ballistic missile, Martin is re­
sponsible for coordinating the 
activities of half a dozen major 
contractors and several thousand 
smaller contractors. Some 500,000 
parts are used in each TITAN mis­
sile and the inventory needed for 
Martin's plants alone averages 
10,000 commodity type items, and 
9000 requirements type items. 

Previously, Martin's periph­
erals opera~ed on-line with two 
IBM 7094 computers. This slowed 
up the entire configuration. It 
also allowed more opportunity for 
error, created problems whenever 
it became necessary to back up, 
and made it necessary to stop the 
main frame every time paper had 
to be changed in the printers or 
microfilm had to be changed in 
the General Dynamics S-C 4020 
computer recorder. 

The "batched peripherals" 
concept is designed to get maximum 
use of each piece of data process­
ing equipment. This involves the 
use of the two 7094's, a GE-225 
computer, the 4020 comp~ter record­
er, three printers and a card 
punch. The 225 is equipped with 
a GE Disc Storage Unit (DSU) and 
a Datanet-60 controller, and serves 
as the "nerve center" of the 
system. 

All inventory control data is 
processed on the two 709,1' s. Mag­
netic tape output is fed into the 
225 and the data is then stored 
in the Disc Storage Unit. The DSU 
schedules and operates the 4020, 
the three printers and the card 
punch. All peripherals operate 
simultaneously, rather than 
sequentially. 

In the inventory control ap­
plication, the 225 specifies the 
desired output medium (hard copy, 
cards or microfilm). When micro­
film is desired, the data passes 
from the DSU through the Datanet-
60 controller to the 4020, where 
16 mm microfilm records are pro­
duced -- in the desired format -­
at a rate of 7000 lines per minute. 

Meanwhil~ other peripheral 
equipment, under the control of 
the 225, is free to process addi­
tional work. This includes an 
average daily output of 41,000 

tlO 

updated nomenclature records, 
21,000 updated master balance 
records and 2000 cards. 

Martin's new inventory con­
trol system not only has reduced 
processing costs, provided faster 
updating of records, improved 
forecasting techniques, and pro­
vided faster access to vital in­
ventory data, but it also has 
permitted the application of 
additional management controls 
to the inventory handling process. 
The concept of "batched periph­
erals" actually halps Martin's 
computers to do more computing, 
its printers to do more printing 
and its entire data processing 
system to do more work faster 
than ever before. 

COMPUTER CONTROLLED 
PAPER MAKING 

A computer controlled paper 
making process has resulted in 
increased production, more effi­
cient use of manpower and im­
proved quality control for Harding­
Jones Paper Co., Middletown, Ohio. 
According to C. M. Jones, Presi­
dent, the process control system 
is the first to be applied by a 
rag paper mill. 

An IBM 1710 process control 
system was installed a year ago 
on the company's paper machine. 
The paper machine under computer 
control has a maximum speed of 
600 feet per minute and trims to 
a width of 72 inches. Dailyout­
put averages 19 tons. 

Harding-Jones' process con­
trol system regulates the opera­
tion of the mill by collecting 
and analyzing data from 38 sens­
ing devices along the length of 
the paper machine. These highly 
sensitive instruments measure 
variables such as raw stock con­
sistency, flow rates, temperatures 
and machine speeds. 

The most effective combina­
tion of historical operating 
standards for each grade of paper 
is stored in the computer and 
is automatically applied during 
subsequent runs. Any deviations 
from these levels that occur dur­
ing the manufacturing process are 
automatically detected by the 
sensing instruments and fed into 
the computer. Instruments con­
trolling the machine are then ad­
justed to bring quality back to 
its highest level, automatically, 
or on a closed-loop basis. 

The paper machine operator 
can increase the production rate 
merely by dialing a new speed into 
the computer. 

NEW CONTRACTS 

AUTOVON SWITCHING CENTERS 
BEING MANUFACTURED 
BY GT&E SUBSIDIARY 

High-speed electronic switch­
ing cent~rs for the U. S. govern­
ment's world-wide Automatic Voice 
Network (AUTOVON) will complete 
many global telephone calls in 
less than 10 seconds when the over­
seas portion of the network becomes 
operational in 1967, according to 
General Telephone & Electronics 
Corporation. The overseas AUTO VON 
switching centers are being manu­
factured by Automatic Electric 
Company of Northlake, Ill., a sub­
sidiary of GT&E, under a $21 million 
contract from the U. S. Air Force's 
Electronic Systems Division at L. 
G. Hanscom Field, Bedford, Mass. 
The Air Force is administering the 
program for the Defense Communica­
tions Agency (DCA). 

DCA is responsible for the 
nation's Defense Communications 
System -- an integrated system 
which will meet the voice and dig­
ital data requirements of the armed 
services during any type of global 
conditions. The system is com­
prised of AUTO VON and an Automatic 
Digital Network (AUTODIN). 

AUTO VON , considered the most 
versatile telephonr system yet de­
signed, provides for multi-conti­
nent conference calls involving 
up to 30 telephones, automatic 
pre-emption of inter-office tele­
phone lines for high-priority 
calls, and "hot lines" which ring 
a pre-determined telephone as soon 
as the caller picks up his own 
telephone instrument. Twenty-two 
AUTOVON switching centers are 
planned in 14 countries through­
out the world -- 14 centers in the 
European-Mediterranean network 
area, seven in the Pacific, and 
one in the Caribbean. In addition 
to the switching centers, the over­
all AUTOVON system will include 
transmission media ~d terminal 
facilities for voice and graphic 
communications. 

COMPUTERS and AUTOMATION for March, 1965 

, 



STATE OF CALIFORNIA 
SIGNS CONTRACT WITH 
LOCKHEED 

Governor Edmond G. Brown of 
California has announced that the 
state has signed a contract with 
the Lockheed Missiles & Space Co. 
of Sunnyvale to make a study for 
the state information system using 
the advanced technology of the 
space age. The contract for 
$100,000 is One of a series of 
four studies to be made by the 
aerospace industry on govern~ental 
problems (an approach proposed by 
Governor Brown last November 14). 
It is to be completed within a 
six month period. 

Lockheed's executive vice 
president, Herschel J. Brown, said 
that Lockheed proposes to develop 
the information study along three 
lines: (1) perform a system analy­
sis of 18 functional areas, includ­
ing all state agencies, special 
state units, local governments, 
and various private enterprises; 
(2) develop the conceptual design 
of the state-wide information 
handling system based upon inform­
ation gathered in the system anal­
ysis phase; and (3) develop an im­
plementation plan, determining 
system design, financing and op­
eration and including a proposal 
for joint participation by federal 
and local governments and private 
industry. 

The principal part of the 
study will be done in Lockheed's 
Research and Development Division. 

RADIATION INC. TO DEVELOP 
WORLD-WIDE WEATHER 
MEASURING SYSTEM 

Radiation Incorporated, Mel­
bourne, Fla., will develop a new 
weather data collection system 
which will given an around-the­
world weather report every 90 min­
utes. The satellite-borne instru­
ment package will be tested aboard 
the Nimbus B meteorological satel­
lite. The contract from Goddard 
Space Flight Center of the National 
Aeronautics and Space Administra­
tion, is expected to amount to 
about $1.7 million when negotia­
tions are completed. 

The new equipment, called the 
Interrogation Recording and Loca­
tion System (IRLS) , will tie to­
gether readings made On the ground 
and in space. Radiation Incorpor­
ated will develop receiving and 
data storing equipment for the 
satellite as well as the necessary 
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electronic devices for unmanned 
low-maintenance ground stations. 

Under the contract negotia­
tion terms, Radiation will develop 
three IRLS fl ight units to be flown 
in the satellite and six platforms 
for the ground stations. Project 
officials have not yet determined 
the locations for these stations. 

In addition, the Florida­
based firm will provide engineer­
ing and prototype models -- for 
both the satellite and ground 
stations -- for laboratory test­
ing of the entire system before 
IRLS is flown on Nimbus for the 
first time, approximately 18 
months after the contract has 
been awarded. The contract also 
will call for field services of 
the ground stations for three 
years. 

JOB CORPS CONTRACT 
AWARDED SDC 

System Development Corpora­
tion (SDC) , Santa Monica, Calif., 
has been awarded an $85,000 con­
tract by the Job Corps' Office of 
Program Development and Analysis, 
Washington, D.C., for the develop­
ment of a computer-based informa­
tion processing and retrieval 
system. 

SDC scientists and informa­
tion processing technicians will 
adapt existing computer programs 
-- originally designed for and 
currently in use by military 
organizations -- to allow Job 
Corps personnel to accumulate, 
organize, retrieve and analyze in­
formation relative to the Job 
Corps program. 

GT&E BEGINS PRODUCTION ON 
$7.4 MILLION AIR FORCE 
CONTRACT 

General Telephone & Electron­
ics Corporation has begun produc­
tion On a $7~4 million contract 
for advanced ai rborne compu ters 
which will be incorporated into 
larger electronic systems by the 
Air Force. The special purpose, 
compact computers include plug-in 
circuit modules which can be re­
moved easily for maintenance. 
Each computer, comprised of a power 
supply, logic circuitry and memory 
unit, is approximately two feet 
square and six inches deep and 
weighs less than 250 pounds. 
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Work is being performed by 
Sylvania Electric Products Inc., 
a GT&E subsidiary, under a contract 
from the Aeronautical Systems Di­
vision, Air Force Systems Command. 
The equipment is bein~ produced at 
Needham, Mass. and at Santa Cruz, 
Calif. Delivery is scheduled to 
begin in December and extend into 
the spring of 1966. 

GE RECEIVES CONTRACT FOR 
$2.9 MILLION FROM NASA 

The National Aeronautics and 
Space Administration's Wallops 
Station, Wallops Island, Va., will 
place a Real-Time Impact Prediction 
and Data Processing System, sup­
plied by the General Electric 
Company, into operation this year. 

Under a $2.9 million NASA con­
tract, GE's Radio Guidance Opera­
tion will provide a system that 
wi 11 improve significantly the 
test range capabilities of Wallops 
Station. The primary mission of 
the system will be to predict the 
instantaneous impact points for 
current and future NASA launch 
vehicles. 

GE's Radio Guidance Operation 
(Syracuse, N.Y.) will provide 
problem analysis, system design, 
hardware implementation, program­
ming, installation, and maintenance. 

NEW INSTALLATIONS 

FAWCETT PUBLICATIONS 
INSTALLS COMPUTER 

Fawcett Publications, Inc., 
Greenwich, Conn., has installed an 
IBM 1460 computer which will cut 
the time required to process book 
orders by some 75 percent 
response time on reorders will be 
reduced from four days to one. 

The computer also will be used 
to produce a sales history of each 
book by title and type for each 
wholesaler. These statistics will 
then be used to determine the ini­
tial "order" of new book titles to 
wholesalers, resulting in a more 
efficient distribuiion and higher 
sales percentage for books shipped. 

Fawcett publishes Crest, 
Premier and Gold Medal books and 
distributes to some 800 wholesalers 
throughout the world. 

til 
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HONEYWELL COMPUTER TO DIRECT 
60-LOOP UNIT FOR DUTCH SHELL 

A new lubricating oils dis­
tillation plant under construction 
at the Shell Nederland refinery in 
Pernis, Holland will operate under 
direct control of a digital com­
puter. The computer, a Honeywell 
620 system, will control. 60 valves 
by direct 4-20 rna signals, monitor 
150 variables and 30 alarm points, 
and log operating data. 

The installation is part of 
experimental work being carried 
out by Shell and will be one of 
the first of its kind. 

Honeywell electronic instru­
mentation will be installed to 
provide standby control. Through 
external circuitry, it will be 
possible, by means of a single 
switch, to simultaneously transfer 
control of all valves from the 
computer to panel-mounted instru­
ments. Similar transfer also can 
be effected for selected loops 
individually in both directions. 

The computer control system 
is being supplied through Honey­
well's Dutch subsidiary, which will 
assume installation responsibility. 

INTERNAL REVENUE SERVICE 
ORDERS IBM SYSTEM/360 FOR 
NATIONAL COMPUTER CENTER 

The Internal Revenue Service 
will install an IBM System/360 
Model 62 at the Internal Revenue 
National Computer Center at Mar­
tinsburg, W. Va. The center will 
continue to use its two IBM 7074 
computer systems. The new equip­
ment will be able to exchange data 
with the 7074 systems. 

The new. system's central pro­
cessor will have directly access­
ible memory of 262,000 characters, 
and will be able to retrieve in­
formation at an effective rate of 
125 nanoseconds per character. 
IBM 7340 Model 3 Hypertape units 
make the system one of the most 
powerful ever ordered from.IBM for 
a non-scientific application. This 
unit permits double-density storage 
of data, packing several times as 
much information on each tape as 
is possible with a conventional 
unit. An IBM 2311 disk storage 
device also will be used in the 
system. 

The center now processes in­
come tax information from busi­
nesses, banks and brokers through­
out the nation. Individual returns 
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are being gradually phased into 
the automatic data processing sys­
tem this year. The new equipment 
(scheduled for installation by 
October) will handle anticipated 
growth in the volume of work at 
the center at least through 1970. 

HOSPITAL WILL USE PDP-7 
FOR LAB, CLINICAL STUDIES 

The Psychiatry Department of 
Massachusetts General Hospital 
(Boston) has ordered a PDP-7 com­
puter from' Digi tal Equipment Cor­
poration, Maynard"Mass., for 
clinical and labor~tory analyses 
in applications ranging from brain 
surgery to protein crystal studies. 

It will function primarily 
in on-line experiments, recording 
and analyzing data, performing 
preliminary evaluations of data 
to determine its validity for 
further processing, and, in some 
cases, controlling experimental 
procedures. 

The hospital had earlier used 
Digital's PDP-4 computer. Since 
the PDP-7 is program-compatible 
with the PDP-4, the specialized 
programs developed by the hospital, 
as well as the general purpose 
software, can be used on the new 
machine. 

U. S. NAVY TO USE 
IBM SYSTEM/360s IN 
MANPOWER MANAGEMENT SYSTEM 

A highly-advanced manpower 
information system, usihg five 
IBM System/360s, will provide vir­
tually instant access to an in­
ventory of the skills and talents 
of each of the more than one mil­
lion men and women in the United 
States Navy. The five data pro­
ce~sing systems will be installed 
for the Navy's Bureau of Naval 
Personnel. 

The new system is designed 
to permit the Navy to: (1) obtain 
on demand, personnel management 
information which will heighten 
its effectiveness in emergency 
situations; and (2) forecast 
personnel requirements of both ex­
isting and future weapons systems 
using operations research tech­
niques, mathematical models and 
simulations. 

Two IBM System/360s -- a 
Model 40 and a Model 30 -- will 
be located at BuPers Headquarters 
in Washington, D.C. Three other 

System/360 Model 30s will be lo­
cated at Personnel Accounting Ma­
chine Installations (PAMls) at 
remote locations -- Norfolk, Va., 
San Diego, Calif., and Bainbridge, 
Md. The Norfolk PAMI processes 
Atlantic Fleet data, San Diego 
processes information for the 
Pacific Fleet, and Bainbridge 
handles manpower information for 
the continental United States. 

A central "data bank" -­
containing active master files 
holding the Navy's complete roster 
of officers, enlisted men, Naval 
activities and requirements --
will be maintained at BuPers. 
Stored information will be instant­
ly available to the BuPers computer 
as well as the remote PAMI computers. 

IEEE INSTALLS GE-225 

The Institute of Electrical 
and Electronic Engineers, Inc. has 
installed a General Electric 225 
computer to take care of its ex­
panding accounting and adminis­
trative needs. The system includes 
a disc storage unit and four mag­
netic tape handlers. 

The IEEE, with 150,000 members 
and a predicted growth to more 
than 200,000 members within the 
next decade, will use the GE-225 
system for: (1) Accounting and 
billing, in connection with mem­
bership records; (2) Printing of 
various mailing lists, including 
those for billing, administrative 
communications and distribution of 
37 publications; (3) Maintenance 
of a membership history for each 
person in the world-wide society; 
and (4) Payroll and other admin­
istrative work within the head­
quarters organization located in 
New York. 

The new GE-225 system will 
replace a ledger processing sys­
tem, a mechanical addressing sys­
tem and a number of separate manual 
operations now carried on at the 
headquarters. 

MANNED SPACECRAFT CENTER 
TO INSTALL UNIVAC 1108 

The Computation and Analysis 
Division of the Manned Spacecraft 
Center, Houston,Texas, will install 
a UNIVAC 1108 Computer to comple­
ment its computation capability 
required to support the manned 
spaceflight effort. The UNIVAC 
1108 will be used by NASA to handle 
the many intricate computational 
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tasks involved in the Gemini and 
Apollo projects. These include 
heat transfer, structural problems, 
stress analysis, nose cone shapes, 
trajectory and re-entry problems, 
as well as preflight simulation, 
and other advanced engineering 
studies. The system will cost 
$2.6 mi Ilion. 

The UNIVAC 110S configuration 
includes a 65,000, 36-bit word core 
memory with an effective cycle time 
of 375 nanoseconds. The flying 
head FH-432 magnetic drum, with an 
average access time of 4.25 milli­
seconds and a 1.4 million charac­
ter per second transfer rate, 
stores the system's operating soft­
ware and source language processors, 
including FORTRAN IV, the language 
in which SO% of the system's total 
work load will be written. The 
system will be manufactured in 
UNIVAC's St. Paul, Minn., facility. 

CHASE MANHATTAN BANK ORDERS 
FIVE RCA SPECTRA 70's 

The Chase Manhattan Bank, New 
York, N.Y., will install five of 
RCA's new Spectra 70 computer sys­
tems to handle the paperwork asso­
ciated with the bank's vast cor­
porate trast operations. The new 
order will bring to 25 the number 
of RCA computer systems employed 
by Chase Manhattan. 

The Bank has ordered three 
Spectra 70/15 and two Spectra 70/25 
computers for its agency trust 
function, and will maintain stock­
holder records in two complete 
masterfiles containing complete 
stockholder and stock certificate 
data. 

The five Spectra 70 computers 
will join 27 other computers in 
the Chase Manhattan Data Processing 
Centers. Among 'their many tasks 
the computer centers in Chase's 
New York headquarters process a 
record 1.S million checks valued 
at close to $1.5 billion per day. 

RETAIL SHOE CHAIN 
TO INSTALL H-200 

William Hahn Co., a leading 
retail show chain in the Washington/ 
Baltimore area, has ordered a Hon­
eywell 200 business computer to 
handle its inventory control, sales 
auditing, accounts payable, payroll 
and other future applications. 
Hahn, with 16 stores in the Wash­
ington/Baltimore area, one in 
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Harrisburg, Pa., and three in 
Houston, Texas, will begin using 
the computer this summer. 

Inventory control, the major 
application, will require the com­
puter to keep an up-to-date count 
of the 600,000 pairs of shoes 
stocked by Hahn's. It will do so 
according to style by numbers of 
pai rs on-hand and on-order as well 
as sales by store, style and price. 

In its secondary applications, 
the Honeywell 200 will audit all 
sales checks, verify cash register 
and sales information and accumu­
late payroll information. The 
system also will compute the pay­
roll for more than 700 employees. 

VA ORDERS SYSTEM/360 

The Veterans Administration 
has placed an order with IBM Cor­
poration for a System/360 Model 30 
digital computer. The computer, 
scheduled for installtion at the 
VA Hospital, Washington, D.C., 
during the fall of 1965, will be 
used for experimentation with a 
patient care oriented hospital 
information system. 

The equipment, which includes 
on-line storage of approximately 
30 million characters, will be 
used as a real-time processor with 
remote terminals located in the 
patient care areas of the hospital. 
The VA hopes such a system will 
improve the utilization of the 
hospital's medical care facilities 
and also free physicians and nurses 
of many record-keeping chores. 

ORGANIZATION NEWS 

BRANDON APPLIED SYSTEMS 
OPENS OFFICE IN ISRAEL 

Brandon Applied Systems., Inc., 
New York, N.Y., a technical con­
sUlting firm specializing in data 
processing, has established a 
permanent office in Tel Aviv, 
Israel. Thus, the company becomes 
the first American data processing 
consul ting firm to have an office 
in this country. 

Although the firm has affili­
ates in England, Holland and Scan­
dinavia for many of its services, 
this represents th~ first major 
expansion mo~e for this firm in 
the international market. 
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According to Dick H. Brandon, 
President of Brandon Applied Sys­
tems, Inc., a careful study was 
made of various countries with ex­
panding requirements for technical 
capability. Israel was selected on 
the basis of its explosive growth, 
its high level of technical person­
nel, and its history of favorable 
relationships with American 
technology. 

CSC ACQUIRES 
TWO ITT SUBSIDIARIES 

Computer Sciences Corporation, 
Los Angeles, Calif., has acquired 
two subsidiaries of International 
Telephone and Telegraph Corpora­
tion -- ITT Communication Systems, 
Inc., and ITT Intelcom, Inc. 

ITT Communication Systems, Inc. 
will be known as Communication 
Systems Incorporated (CSI). CSI is 
headquartered in Paramus, N.J., and 
employs more than 300 scientists, 
management specialists and systems 
engineers in the design and develop­
ment of a global communications 
network for the U. S. Air Force 

ITT Intelcom, Inc. will become 
System Sciences Corporation (SSC). 
SSC is located at Falls Church, 
Va., and has more than 150 staff 
members engaged in engineering and 
systems management services in the 
field of communication satellites. 

CSC President Fletcher Jones 
said that the acquisitions were 
concluded by the payment of an un.­
disclosed amount of cash for all 
the outstanding stock of the two 
ITT companies. Both companies 
will. be operated as wholly-owned 
subsidiaries of CSC with no changes 
in personnel or operations. 

HONEYWELL AND SAAB 
SIGN AGREEMENT 

The electronic data process­
ing (EDP) divisions of Honeywell 
and Svenska Aeroplan Aktiebolaget 
(SAAB) have announced the signing 
of a two-way marketing agreement 
covering distribution and sale of 
business and scientific computing 
systems. 

The agreement covers the 
general-purpose business and sci­
entific computer systems produced 
by both firms. SAAB will represent 
Honeywell in Sweden, Norway, Denmark 
and Finland; and Honeywell will re­
ciprocate for SAAB in the United 
States. 
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FORMS, INC., ACQUIRED BY 
AMERICAN BANK STATIONERY 

George W. Shay, President of 
ForiTIs, Inc., Willow Grove, Pa., 
has announced the signing of an 
agreement in principle for the ac­
quisition of the assets of this 
company by American Bank Station­
ery C1mpany, Baltimore, Md. 

Forms, Inc., is a continuous 
forms manufacturing firm. American 
Bank Stationery is the world's 
second largest independent producer 
of bank checks and stationery. 

Thomas M. Sheridan, President 
of American Bank Stationery Com­
pany, said, " ... Jointly we will be 
able to better serve automated 
banks, other types of financial 
firiTIs and commercial businesses 
in general". Mr. Sheridan empha­
sized that Forms, Inc., will be 
operated as a subsidiary and that 
all officers and employees will 
continue to serve in their present 
capacities. 

SCHAEVITZ ENGINEERING 
ACQUIRES 
CONTROL LOGIC, INC. 

Herman Schaevitz, president 
of Schaevitz Engineering, Penn­
sauken, N.J., has announced the 
acquisition of Control Logic, Inc., 
Natick, Mass., in an exchange of 
shares. 

Schaevitz Engineering is a 
leading specialist in sensing de­
vices to measure and control ac­
celeration, weight, displacement, 
pressure and other physical quali­
ties. Control Logic has developed­
and produces welded digital cir­
cuit modules and special-purpose 
systems for automatic control, 
high-speed computation information 
storage and retrieval, data hand­
ling and related applications, 
with emphasis on miniaturization. 

Mr Schaevitz said, "The dig­
ital and analogue data-logging 
capabilities of Control Logic com­
plement those of our-other com­
panies to give us total system 
capabilities in aerospace and 
industrial automation". 

COMPUTER APPLICATIONS 
ACQUIRES 
EMAC DATA PROCESSING 

The respective boards of 
Computer Applications Inc., New 
York, N.Y., and EMAC Data Process­
ing Corp., Woodside, N.Y., have 

approved in principle the acquIsI­
tion by Computer Applications, 
through its wholly-owned subsidi­
ary Eleotronic Business Services 
(EBS) of all of the assets of EMAC. 
Such agreement is subject to ap­
proval of a final agreement by 
the boards of directors, as well 
as approval of the stockholders 
of EMAC. 

The acquisition involves pay­
ment of 10,000 shares of Computer 
Applications common stock to EMAC 
stockholders. 

EMAC Data Processing Corpor­
ation provides data processing 
services similar to those supplied 
by EBS. Alan A. Fink, president 
of EMAC, said the joining of EMAC 
with EBS will make available to 
EMAC customers a greater range of 
service capabilities. He added 
that participation in Computer 
Applications broad operations 
promise also to benefit EMAC 
stockholders. Key personnel of 
EMAC will continue with Electronic 
Business Services Corporation. 

COMPUTING CENTERS 

NCR TO OFFER "ON·LlNE" 
COMPUTER SERVICE FOR BANKS 

The National Cash Register 
Company, Dayton, Ohio, is planning 
a major program to- provide "on­
line"-data processing services in 
several metropolitan areas for 
savings and loan associations and 
for savings banks. 

The companys' fi rst "on-li ne" 
computer center is scheduled to 
open in New York City this spring. 
NCR said it has contracted with 
eight savings banks and one sav­
ings and loan association in the 
New York area for the service, 
representing over a million ac­
counts. A similar Pittsburgh 
center, which is scheduled to open 
in mid-year, has entered into serv­
ice contracts with 18 savings and 
loan associations. 

In financial institutions 
using the service, customers will 
be able to go to any teller's 
window at any branch of the sav­
ings and loan association or sav­
ings bank for service. Each tel­
ler's machine will be linked by 
telephone lines to the central 
computer which c·an communicate 
with the teller through his input 
machine. Special safeguards are 

provided to insure that each in­
stitution's records are accessible 
only to its own personnel. The 
computer at the data center will 
automatically verify the account 
number and other transaction de­
tailS, insuring that the teller 
makes no mistakes. Each transac­
tion will be handled in a matter 
of seconds. 

The data center computer will 
post the accounts on CRAM (Card 
Random Access Memory) units, pro­
cess the transaction, and control 
the updating of the customer's 
passbook at the teller's window. 
Anyone account out of a million 
can be selected in a fraction of 
a second, NCR said. It has been 
estimated that the maximum delay 
which could occur -- if every 
teller sent in a transaction at 
the same instant would be only 
20 seconds. 

The "on-line" equipment to be 
used at the centers is identical 
to that already installed by NCR 
in several savings banks, except 
for code identification numbers 
(machine, bank, branch) and the 
special programming required to 
serve a number of institutions at 
one time confidentially. The sys­
tems all use NCR "Class 42" tel­
ler's machines specially wired 
for data transmission. 

The 315 systems used for the 
service will have as many as eight 
CRAM units for a capacity of up to 
l~ million accounts. Each center 
will have another 315 system 
available for back-up. 

NCR's schedule for the next 
18 months calls for similar centers 
to be established in Chicago, Los 
Angeles, San Francisco and Boston. 
The company said it would offer a 
comparable service wherever suf­
ficient demand develops. Each 
center is capable of providing ef­
fective service to subscribers as 
far away as 300 miles. The New 
York City center, for instance, 
will cover New Jersey, Connecticut, 
and Long Island, and the Boston 
center will serve the remainder 
of New England. 
(For more information, designate 
#42 on the Readers Service Card.) 

IBM'S TIME·SHARING SERVICE 
EXTENDED TO LA DATACENTER 

A remote computing extension 
of IB~'s Datacenter service will 
be available from Los Angeles be­
ginning in the third quarter of 
1965. Time-sharing service was 
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first announced last December for 
IBM's midtown New York Datacenter 
in the Time-Life Building. 

The extension will enable sci­
entists and engineers in the west­
ern United States -- working in 
their own offices -- to time-share 
the capabilities of an IBM 7040 
computer at a d~stant IBM Data­
center. The number of users that 
can participate in this type of 
remote computing network will be 
doubled. The computers in Los 
Angeles and New York City each can 
accommodate up to 40 subscribers 
simultaneously. 

Each user will work at a type­
writer-like terminal in his own 
office to "converse"- wi th the 7040, 
thus time-sharing the capabilities 
of the computer at a fraction of 
the cost of using it alone. The 
subscriber needs at his location 
only an IBM 1050 data communica­
tions system and a communications 
device linking his 1050 terminal 
to the Datacenter. 

The new service will be avail­
able in a four-hour session each 
IBM working day of the month. 
(For more information, designate 
#43 on the Readers Service Card.) 

IDO-IT -YOURSELFI 

COMPUTER CENTER 

A 'do-it-yourself' computer 
service was inaugurated recently 
in Chicago, Ill. The unusual 
service, which is called Data-Mat, 
permits a customer to bring un­
processed data to a mid-town cen­
ter, obtain free parking and the 
use of a private office to sort 
and prepare information, and per­
form all necessary computations on 
any of four computer systems. 

The center is open around­
the-clock, seven days a week. 
Attendants are available at all 
times to assist customers. Cost 
of the service is based upon the 
number of hours the computer equip­
ment is used. Scheduled time is 
sold on a guaranteed basis, and 
customers may contract for as 
little as three hours a month. 

Data-Mat was originated by 
Statistical Tabulating Corp., one 
of the world's largest independent 
service bureau organizations. 
Michael 'R. Notaro, chairman and 
president of Statistical Tabulat­
ing Corp., said the service is 
"intended to fill a void that now 
exists within the computer-using 
community". He estimated that 
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more than 2000 local firms -­
mostly small retail, finance, 
banking, service and manufactur­
ing businesses-- are potential 
users of the Data-Mat service. 

Another potential market for 
Data-Mat is among present users 
of computers, who can purchase 
Data-Mat time to handle overflow 
work from installed systems on an 
as-needed basis, Dean Gardner, 
vice president and general mana­
ger of the Data-Mat center, added. 
Mr. Gardner noted that several of 
Chicago's largest computer users 
-- including Illinois Bell Tele­
phone, Morton Salt Company, and 
Standard Brands, Inc. -- have 
already contracted for the 
service. 

A typical user of Data-Mat 
might prepare company payroll in­
formation, for example, on punched 
cards at his own office. The 
cards, representing the amount of 
time employees worked during the 
pay period, are then brought to 
Data-Mat, together with reels of 
magnetic tape containing payroll 
deduction data, and blank checks 
to be printed by the computer. 

Upon arrival, the customer 
prepares his materials for com­
puter processing in one of a row 
of private Data-Mat offices. When 
his scheduled turn on the computer 
comes up -- at a guaranteed time 
-- he takes his cards, blank 
checks and magnetic tapes to the 
center. 

There he loads the magnetic 
tape reels onto a tape drive, 
reads the punched cards through 
a reader unit onto magnetic tape" 
and loads the blank check forms 
into a high-speed printer. He 
is then ready to process the data, 
and activates the central process­
ing unit. (The computer systems 
include a Honeywell 200 system 
and three IBM 1401 systems.) 

In convnetional service 
bureaus, bureau personnel do most 
of the data preparation and pro­
cessing, but with Data-Mat, the 
customer performs these functions. 
"Such a service provides on-the­
job training, knowledge and ex­
perience for a customer's staff 
with virtually no risk and no 
capital equipment outlays," Mr. 
Notaro said. 
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EDUCATION NEWS 

AEDS TO ESTABLISH 
A NATIONAL CENTER 

The Association forEducational 
Data Systems (AEDS) has been awarded 
a two-year grant totalling $50,000 
to aid the development and manage­
ment of a national center rendering 
certain educational data processing 
services to the nation's schools. 
The AEDS Association; a profession­
al association of data processing 
and information management special­
ists working in the field of edu­
cation, are undertaking the estab­
lishment of the national center' 
within the Washington D.C. area. 
Terms of the grant from the Fund 
for the Advancement of Education, 
stipulate that the funds are to 
assist the newly established na­
tional center in rendering free 
services to all non-profit educa­
tional institutions. These serv­
ices include: 

1. A central library of docu­
mented computer programs available 
to school districts or institutions 
of higher learning who want to ap­
ply automatic data processing pro­
cedures to administrative functions 
and instructional programs. A 
nationwide search will be under­
taken for the best and most gener­
alizeable computer programs for 
incorporation in the central de­
pository. 

2. Establishment and mainten­
ance of a professional placement 
service for persons already in, or 
interested in entering, the field 
of education. 

3. A "Visiting Consultants" 
program for the purpose of identi­
fying and listing qualified persons 
available (on the basis of compe­
tence and proximity) to a school' 
district or institution of higher 
learning for advising in the plan­
ning of a new or expande'd informa­
tion processing system. 

4. Maintenance of a clearing 
house or information exchange for 
answering requests for information, 
listing special or noteworthy ap­
plications by district and/or 
equipment configurations, and gen­
erally encouraging exchanges of" 
information among persons in the 
educational community with ~imilar 
interests and needs. 

5. Stimulation and conduct 
of seminars and workshops on 
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critical problems in educational 
data processing. Three seminars 
will be called this fiscal year. 

6. The publication and dis­
semination of special educational 
materials. In addition to the 
AEDS Bulletin, Educational Data 
Processing Newsletter, and EDP 
Journal, which the Association is 
now distributing to its members, 
the new center will undertake the 
printing and mailing of course 
outlines, materials, syllabi, and 
bibliographies for the teaching of 
subjects identified with the com­
puter sciences on the elementary 
and secondary levels throughout 
the country. A handbook on com­
puter installation and personnel 
is also to be prepared at the 
national center. 

Mr. Simeon Taylor, Chief of 
Statistics Division, National Edu­
cation Association, 1201 Sixteenth 
Street N.W., Washington, D.C., is 
membership chairman of the Asso­
ciation and he or the AEDS Presi­
dent may be contacted for informa­
tion regarding the center and its 
services. 

NEW PRODUCTS 

-
Digital -
DIGITAL COMPUTER 
TRAINING SYSTEM 

Fabri-Tek Inc., Minneapolis, 
Minn., has entered the technical 
educational field with the devel­
opment of a new Digital Computer 
Training System. The BI-TRAN SIX 
Digital Trainer is the heart of 
this system. 

The system has the general 
capabilities of an internally­
stored programmed computer but has 

been design-limited for education­
al purposes. The BI-TRAN SIX has 
a coincident-current (15 micro­
second cycle time) ferrite core 
memory with a capaci ty of 128 words 
of 6 bits each. A set of instruc­
tions are included which permit a 
wide latitude of problem solution 
at the basic level of program~ing. 

Special training features in­
clude over-size, extendable cir­
cuit cards with group component 
layouts and silk-screened circuit 
designators. The cards can be 
extended while the trainer is in 
operation for circuit and logic 
instruction without a requirement 
for use of extender cards. This 
permits flexibility in demonstrat­
ing or analyzing waveforms through 
the use of an oscilloscope. Logic 
prints have been matched in exact 
correspondence to the circuit 
cards for easy comprehension of 
circuit and logic concepts. All 
computer registers and controls 
of the trainer are brought out on 
an easy-read panel for student 
"hands-on" computer operation. 

The Fabri-Tek System is de­
signed to cover a wide variety of 
technical subjects from the soft­
ware topics to the hardware topics. 
The training concept of the system 
affords student self-motivation 
through "hands-on" use of the 
equipment. 

Appropriate course material, 
such as a Teacher's Guide, a Stu­
dent Workbook and a Technical Op­
erations Manual, is being pre­
pared by McGraw-Hill. -Low-cost 
peripheral equipment, especially 
designed for training purposes, 
include an off-line paper tape 
punch, a paper tape reader, a 
paper tape strip printer and an 
octal-to-binary manual input 
keyboard. 

By selecting appropriate 
course material, the BI-TRAN SIX 
can be used not only at the uni­
versity and vocational school 
levels but also in the elementary 
grades. 
(For more information, designate 
#45 on the Readers Service Card.) 

DMI 610 SERIES 

Data Machines, Inc., Newport 
Beach, Cali f ., has developed a new 
low-cost line of digital computers 
called the DMI 610 series. Three 
machines in the series are now 
available -- the D~I 610, 611 
and 612. 

Word size is 12 bits including 
sign. Memory is magneto-strictive 
delay line, packaged in modules of 
256 words per module. Up to 16 
memory modules (4096 words) may be 
used. The DMI 610, 611 and 612 
computers have 28, 38 and 50 com­
mands respectively plus special 
micro-instruction features. Input/ 
output includes teletypewriter, 
paper tape reader and punch. 

The DMI Series are well-sui ted 
for educational and training pro­
grams, problem solving, system 
control functions and a wide range 
of scientific applications. 
(For more information, designate 
#48 on the Readers Service Card.) 

THE HONEYWELL 20 
DIGITAL CONTROL SYSTEM 

Honeywell Inc. has developed 
a low-cost general-purpose digital 
computer control system for indus­
trial application. The new sys­
tem, the Honeywell 20, incorporates 
microcircuit and advanced logic 
techniques. It uses a new and 
simplified control language said 
to cut programming costs appreciably. 

The Honeywell 20 system uses 
either of two central processors 
which are functionally identical 
except for operating speeds. One, 
the Honeywell 21, has a 6-micro­
second memory cycle and an average 
execution rate of 80,000 instruc­
tions per second. The other, 
Honeywell 22, has a 1.75 micro­
second memory cycle and an average 
execution rate of 220,000 instruc­
tions per second. 

The system's central processor 
(which can operate in a temperature 
range from 320 to 1200 F. without 
air conditioning) has an l8-bit 
word length plus parity and memory 
guard bi ts. Its randonr access 
magnetic core memory is expandable 
from 2048 to 16,384 words, of which 
8192 words are directly addressable. 
Programming features include index­
ing, indirect addressing, multi­
level priority interrupts, and 
direct memory access channels. 
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The new control language, 
called CONTRAN, for Control Trans­
lator, is specifically designed 
for on-line computer control. It 
consists of English and mathemat­
ical statements and eliminates the 
need, Honeywell said, for assembly 
language that requiras an intimate 
knowledge of machine characterist­
ics. CONTRAN allows the process 
engineer, after only minimum 
training, to write compiler-level 
control programs. 

-- H21 central processor, 
console-mounted. 

The Honeywell 20 system soft­
ware package, Controlware, includes 
in additi on to CONTRA,N, an augment­
ed FORTRAN II compiler with pro­
cess control statements, a Control 
Assembly Program (CAP), Executive 
Control Program, and an extensive 
library of process control, mathe­
matical, diagnostic and utility 
routines, and control algorithms. 
(For more informatiqn, designate 
~46 on the Readers Service Card.) 

LOCI-2 

Wang Laboratories, Inc. of 
Tewksbury, Mass., has announced 
the introduction of a Companion 
Instrument to the LOCI-I, LOga­
rithmic Computing Instrument. 

The LOCI-2 is an advanced 
model in the LOCI family of desk­
top computers. In addition to 
having all of the features of the 
LOCI-l (see Computers and Automa­
tion, January 1965, p. 45), it has 
a card-reader for programm'3d op­
eration and extra storage regis­
ters. The LOCI-2, operated as an 
extended calculator in the manual 
mode, is capable of performing 
addition, subtraction, multipli­
cation, division and exponentia-
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tion, as well as taking logarithms 
and extracting roots. All these 
basic functions are computed in 
approximately 40 milliseconds, 
faster than many general purpose 
computers. 

For programmed operation in 
the automatic mode, the LOCI-2 
has a flexible repertoire of com­
mands with which iterative pro­
cedures are easily and compactly 
coded. In particular, there are 
commands for making decisions and 
for constructing loops in a 
program. 

Many problems are too tedious 
to attempt on a desk-calculator, 
but too small to justify the ex­
pense and effort of a general pur­
pose computer. By switching back 
and forth between the manual and 
automatic modes, the LOCI-2 com­
bines the versatility of the 
calculator with the powers of 
the computer. 
(For more information, designate 
~50 on the Readers Service Card.) 

UNIVAC 1824 MICROELECTRONIC 
AEROSPACE COMPUTER 

A production model of the 
UNIVAC 1824 microelectronic aero­
space computer is shown below. 

It measures just 15 1/2 x 9 3/8 
inches x 8 3/8 inches high, weighs 
under 46 pounds and consumes only 
140 watts of power maximum. The 
1824 has been successful in meet­
ing the stringent high reliabil­
ity, weight, power consumption, 
acceleration, vibration and tem­
perature requirements imposed on 
present day aerospace computers. 
The completely thin-film memory 
consists of 4096 48-bit words of 
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non-destructive readout (NDRO) and 
512 24-bit words of destructive 
readout (DRO). 

The 1824 now is a deliverable 
production line item of the Sperry 
Rand Corporation's UNIVAC Defense 
Systems Division, St. Paul, Minn. 
UNIVAC says it is the only aero­
space computer in production any­
where in the U.S. The 1824 repre­
sents the first successful asso­
ciation of thin-film memory with 
100 per cent integrated circuitry 
in an operational aerospace 
computer. 
(For more information, designate 
~49 on the Readers Service Card.) 

30% INCREASE IN THE 
OVERALL PROCESSING SPEED 
OF SYSTEM/360 MODEL 30 

IBM Corporation, White Plains, 
N.Y., has announced developments 
which provide increases of up to 
30 per cent in the overall process­
ing speed of System/360 Model 30. 
Improved processing capability is 
the result of two factors. Model 
30's memory cycle time, formerly 
2.0 microseconds, has been reduced 
to 1.5 microseconds. This increase 
in memory speed is coupled with a 
33 per cent increase in System/360 
magnetic tape speeds. Both speed 
increases will be available at no 
additional cost. 

Other System/360 developments 
announced are: compatibility fea­
tures which enable programs wri tten 
for the IBM 1620 to be executed by 
System/360; and ability to select 
any printer characters for special 
graphic effects and arrange them 
in any sequence for maximum print­
ing speed. 
(For more information, designate 
~47 on the Readers Service Card.) 

NCR SERIES SOO 

A low-cost series of highly 
flexible, modular computers has 
been developed by the National 
Cash Register Company, Dayton, 
Ohio. The new systems, called the 
NCR Series 500, are designed es­
pecially to bring electronic data 
processing to small and medium­
size businesses which have been 
restricted in use of EDP because 
equipment on the market was not 
suited to their needs or pocket­
books. 

The new Series 500 lies be­
tween the 395 electronic account­
ing system and the medium-scale 
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315 computer series. Its modular­
ity permits growth fro~ a\modest 
first system to a sophIstIcated 
complex of equipment as the user's 
needs grow or change. Control 
center of any Series 500 system is 
an internally-stored magnetic-core 
alphanumeric processor. Basic 
memory size starts at 2400 and 
goes up to 4800 characters. Sev­
eral different models of control 
consoles are available, providing 
a variety of capabilities. 

i~:r 
~ 

-- The magnetic-ledger­
card system, shown above, 
is the smallest NCR Series 
500 System. It includes a 
processor, control console 
with both alpha and numer­
ic keyboards, and a multi­
form carriage printer. 
Input is available through 
magnetic ledger cards and 
keyboard entry. Output is 
through magnetic ledger 
cards and carriage printer. 

NCR offers more than 20 dif­
ferent types of peripheral equip­
ment specifically for the Series 
500 including a b~ffered line 
pri~ter with a speed of 125 lines 
a mi nu te and a buffered card punch. 
Input and output equipment is 
available in both low-speed and 
medium-speed configurations. In­
put media for the Series 500 can 
be anyone or a combination of 
punched paper tape, punched cards, 
optical type font, magnetic ledger 
cards or console entries. Pro­
cessed data can be turned out in 
the form of magnetic ledgers, 
punched cards, punched tape or 
hard-copy records and reports. 

O. B. Gardner, NCR's data pro­
cessing vice president, reports 
that over 100 orders already have 
been taken for the new computer 
systems. First deliveries of the 
Series 500 systems are scheduled 
for this coming fall. 
(For more information, designate 
U44 on the Readers Service Card.) 
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Software 

ADVANCED VERSION OF ATOLL 
BEING DEVELOPED BY MESA 

Mesa Scientific Corporation, 
Inglewood, Calif., has started 
work on a contract to develop and 
implement a formal languag~ for 
the multi-computer, real-tIme 
checkout system of the Saturn V 
Apollo. An advanced version of 
the Acceptance, lest, Qr ~aunch 
Language (ATOLL) will be formu­
lated for the Saturn V launch 
complex at the Kennedy Space 
Center, Fla. 

The advanced ATOLL will en­
able launch system engineers to 
write vehicle system and subsys­
tem test procedures in the form 
of readable test-oriented lan­
guage statements. The languag~ 
will be oriented toward real-tIme 
operations and parallel process­
ing as required by the Saturn V 
launch system. 

When the language has been 
defined and accepted, it will be 
implemented for execution within 
the three-computer launch c'heckout 
system. Modes of executing the 
language statements will be de­
termined in detail, in coordina­
tion with other syitem design 
efforts now underway at Hunts­
ville. Mesa also is participat­
ing in the ~ystem design. Addi­
tionally, Mesa will define the 
support procedures required to 
maintain and operate the advanced 
ATOLL system. 

The Saturn V vehicle, now be­
ing developed by the NASA Marshall 
Space Flight Center, Huntsville, 
Ala., and associated contractors, 
will be 360 feet tall and weigh 
6,000,000 pounds at take-off. 

RENO 

A new program, called RE~O. 
for renumbering the more popular 
computer languages into a new 
source with statement numbers ar­
ranged in ascending numerical 
order, has been developed by Com­
puter Lanugage Research, Dallas, 
Texas. The principal uses of 
RENO are to reorganize an exist­
Ing program into a logical order 
or to break the chain in linked 
programs. Number overlapping 
where chained programs are used 
or where a new program is con-

structed using parts from many ex­
isting programs is circumvented by 
RENO. 

The new RENO program, utiliz­
ing sources written in such lan­
guages as FORTRAN, ALGOL, GECOM, 
COBOL, or WINNTRAN, punches a com­
plete new source, providing a side­
by-side listing of the new and old 
programs and a list of new and old 
statement numbers or labels. Pro­
visions are made wereby the RENO 
control cards may be inserted to 
start or stop renumbering, change 
the increment between numbers, and 
start or by-pass punching sequence 
number. 

RENO is the first of several 
computer software programs under 
development by Computer Language 
Research to become commercially 
available. 
(For more information, designate 
u53 on the Readers Service Card.) 

IBM DEMONSTRATES 
COMPATIBILITY 
BETWEEN COMPUTERS 

Without being altered in any 
way, programs writ ten for the IBM 
1401 were run on a new IBM System/ 
360 Model 30 at increased speeds 
-- and in a few cases as much as 
three times faster than on the 
1401. Typical programs from more 
than 80 United States, Canadian 
and Swedish computer installations 
were processed at a recent demon­
stration at IBM's Endicott devel­
opment laboratory. 

More than 100 programs written 
for 1401 computers were run on a 
System/360 at the laboratory., They 
included a mutual fund capital 
gains analysis from the First Na­
tional Bank of Jersey City; a 
payroll from the City of Los An­
geles; and a tax debiting routine 
from the Swedish census bureau. 

System/360 uses microprogram­
ming techniques to execute programs 
written for the 1401 and other com­
puters. Microprogramming enables 
a computer to interpret or amplify 
instructions in a variety of ways, 
triggering the computer's logic 
circuits to perform the proper 
operations. 

As embodied in System/360's 
read-only storage, microprogram­
ming provides two levels of com­
puter compatibility. On one level 
it makes possible a single set of 
instructions for various models of 
System/360. On the second level 
it can provide compatiblity between 
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System/360 and fifteen currently 
installed IBM computers. 

-- One element of an IBM 
System/360 read-only 
storage is examined by 
Eugene R. Lee, senior 
data processing analyst 
for the City of Los An­
geles (left), and C. B. 
Rogers, director of 
product programs for" 
IBM's Data Processing 
Division. Dozens of 
perforated cards such as 
the one shown are com­
bined in a read-only 
storage unit to inter­
pret 1401 instructions 
so they can by under­
stood by System/360. 

This second l~vel of compat­
ibility, demonstrated at Endicott, 
is called emulation. Each instruc­
tion in the 1401 programs was in­
terpreted by System/360's read­
only storage, enabling the System/ 
360 to carry out the desired oper­
ations. The System/360 Model 30 
used an emulator called the 1401 
compatibility feature. This en­
ables the Model 30 to execute pro­
grams written for the IBM 1401, 
1440 and 1460 computers. 
(For more information, designate 
~54 on the Readers Service Card.) 

'NETWORK EQUIVALENT ANALYSIS' 

C-E-I-R, Inc., Arlington, Va., 
has developed a new proprietary 
computer program for the electric 
utility industry which permits 
representation of large electrical 
networks by smaller "equivalent" 
networks for more effective 
analysis and study. 

The "network equivalent anal­
ysis" program may be used independ­
ently or in conjunction with three 
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earlier analytical programs -­
"load flow", "short circuit", and 
"transient stability" -- developed 
for electric utilities by C-E-I-R. 
Users of these programs will be 
able to employ the network equiv­
alent analysis program with little 
additional input preparation. 
(For more information, designate 
~55 on the Readers Service Card.) 

Data Transmitters 
and AID Converters 

CARD TO TAPE CONVERTER 

A hopper fed card to tape 
converter, designated the TPU-64, 
has been developed by Digital 
Electronics, Inc., Kansas City, 
Mo. Operating speed of the TPU-
64 is 800 characters per minute. 
Tab cards and edge punched cards, 
either machine or hand punched, 
can be read with the same high 
degree of reliability. 

The completely self-contained 
device is small in size and light 
weight for portability. It is de­
signed for use in factory, numer­
ically controlled machine tools, 
or office, standard card to tape 
conversion use. Optional features 
include: external keyboard, non­
standard tape coding, alpha num­
eric printer (which prints all 
card data), and automatic control 

"of data processing equipment -­
typewriters, printers, calculat­
ors, etc. 
(For more information, designate 
~51 on the Readers Service Card.) 

ADAGE OFFERS 
TWO NEW CONVERTERS 

Adage, Inc., Cambridge, Mass., 
has added two new converters to 
its VOLDICON line of analog-to­
digital converters -- the VTI3-AB 
and the VT7-AB. Based on a design 
combining teChniques of successive 
approximation and parallel thresh­
old decoding, the VTI3-AB accom­
plishes a 14-bit analog-to-digital 
conversion in less than 4 micro­
seconds, The 8-bit VT7-AB per­
forms a complete conversion in 
under 800 nanoseconds. Maximum 
conversion rate is 200 kilocycles 
for the VTI3-AB and 1 megacycle 
for the VT7-AB. Input ranges for 
both converters are ±5, ±IO, ±20, 
or ±100 vol ts full scale wi th other 
values available on special order. 
(For more information, designate 
~52 on the Readers Service Card.) 
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EAI INTRODUCES 
NEW DATAPLOTTER 

A new compact, solid-state 
X-Y plotter has been introduced by 
Electronic Associates, Inc., West 
Long Beach, N.J, This instrument, 
called the 3500 DATAPLOTTERID, pro­
vides graphic display of computer 
generated information on a 30" x 
20" or 45" x 60" plot ti ng surface. 
In the off-line plotting mode, in­
formation can be fed to the plotter 
from magnetic tape, punched paper 
tape or cards, as well as entered 
manually from a keyboard. In the 
on-line mode, information can be 
fed directly from a computer. 

-- 3500 DATAPLOTTERID 

Speed and accuracy at low cost 
are the key features of this device. 
The 3500 DATAPLOTTER can draw lines 
to within 0.015 of an inch between 
two points and can position points 
to within an accuracy of ±D.05 per 
cent. Lines can be drawn by the 
plotter at speeds in excess of 2000 
per minute -- plotting points at 
the rate of 350 per minute -- and 
labeling and annotating are made 
at the rate of 180 per minute us­
ing an alpha-numeric symbol 
printer. 

A wide range of application 
includes data reduction, engineer­
ing plans and surveys, business 
graphs, and meteorological and 
aerospace data. 
(For more infonnation, designate 
~61 on the Readers Service Card.) 

IBM 1260 
ELECTRONIC INSCRIBER 

IBM Corporation, White Plains, 
N.Y., has developed a new elec­
tronic inscriber which enables 
banks to increase the speed and 
efficiency of proof and transit 
operations. The device, called 
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the IBM 1260 electronic inscriber, 
can be used to prove a deposit and 
simultaneously record information 
in magnetic ink on the check or 
deposit slip. Documents inscribed 
by the 1260 can be processed by 
any computer system with MICR 
capability, including IBM System/ 
360. Solid Logic Technology cir­
cuits with an operating speed of 
700 nanoseconds have been applied 
to the inscribing function. 

The 1260's speed and versa­
tility results from its ability 
to perform several functions sim­
ultaneously, thus reducing mul­
tiple handling of documents. In 
a single operation, it can auto­
matically: magnetically inscribe 
a document with dollar amount, de­
posit analysis data and control 
information; list the document on 
an adding-machine tape for future 
verification; prove, endorse and 
serially number the document; and 
distribute it into one of up to 
eight pockets. 

Three different programs, or 
methods of handling documents, can 
be set up at one time in the 1260 
through the use of pluggable Solid 
Logic Technology circuit cards. 
The program required for a parti­
cular application, such as assign­
ing distribution entries or cred­
iting totals, is selected by 
turning a dial. 

The device will be manufac­
tured at IBM facilities in Roches­
ter, Minn., with deliveries 
scheduled to begin in the first 
quarter of 1966. 
(For more information, designate 
#59 on the Readers Service Card.) 

DIGITAL STRIP PRINTER 

A high-speed digital strip 
printer that prints data at the 
rate of 23 lines per second has 
been developed by the DATA/LOG 
division of Litton Industries, 
San Francisco, Calif. 

The drum-type printer, called 
the Monroe DATA/LOG MC 13-80, ac­
cepts any four-line code using 
solid state electronics. Models 
are available with 4, 8, 12 or 16 
printing positions. Each posi­
tion prints characters 0 through 9. 

The MC 13-80 (meaning 1380 
lines per minute) is of modular 
construction with self-contained 
power supply, timing circuitry 
and conversion matrix. It is 
shock-mounted and silenced. Regis­
ters for 250 microsecond trans-
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fer time and high-order zero 
suppression are available. 

The MC 13-80 was designed 
for data logging applications. 
(For more information, designate 
#59 on the Readers Service Card.) 

NAVCOR SERIES 1050 KEYBOARDS 

Navigation Computer Corp. 
(NAVCOR), Norristown, Pa., have 
announced its Series 1050 all­
purpose Keyboards as part of a 
new line of tape punches and 
readers. 

Series 1050 Keyboards are 
available in both numeric and al­
phanumeric forms. Codes are se­
lected simply by plugging in a 
printed circuit card. Timing and 
control functions are entirely 
electronic. Each key magnetically 
operates a sealed glass reed 
switch, insuring high reliability 
even under severe environmental 
conditions. The keys themselves 
are interlocked to p~event double­
strike errors. They are offered 
in several different configura­
tions. 

Options include a choice of 
direct electrical outputs from 
the reed switches through a diode 
matrix, or buffered parallel or 
serial outputs at any specified 
logic levels. Timing pulses are 
also available as outputs. 
(For more information, designate 
#56 on the Readers Service Card.) 

TPU-28, KEYBOARD 
TAPE-CARD PUNCH 

The .TPU-28 is a 28 bank key­
board to tape or card punch device 
developed by the Digital Electron­
ics, Inc., Kansas City, Mo. It 
can be used for data preparation 
whenever further processing of 
that dat~ is required. 

In the standard device, one 
or two entry columns can be used 

to set up supervlslon circuits so 
that programmed fields must be 
filled with data before punching 
will occur. Lights are lit over 

the columns where data must be en­
tered and go out when data is 
entered. Automatic characters can 
be preprogrammed and punched at 
the beginning and end of each 
block of tape. 
(For more information, designate 
#57 on the Readers Service Card.) 

Components 

AUTOMATIC DRAWING MACHINE 
MAPS MICROSCOPIC 
ELECTRONIC CIRCUITS 

An automatic line-drawing ma­
chine that simplifies the produc­
tion of tiny electronic circuits 
has been developed by the National 
Cash Register Company for the Air 
Force Avionics Laboratory. NCR's 
Advanced Development Division has 
delivered the experimental device 
under a contract to provide a new 
approach in making "masks" for 
mic roci rcui try. 

Conventional maskmaking is 
done with a complicated graphic 
and photo-reduction process to 
produce a photo master the exact 
size of the finished circuit. The 
masters are then contact printed 
on silicon wafers to form electri­
cal paths for the ultra-miniature 
circuits. 

With the new device, NCR re­
searchers said, the entire photo­
reduction maskmaking process can 
be side-stepped. A lens system in 
the machine focuses a tiny dot of 
light directly on the final master 
photoplate, which is placed on a 
movable stage. The stage is then 
moved in extremely small incre­
ments through coded instructions 
from punched paper tape. The re­
sult is that the dot of light on 
the moving plate traces the desired 
image, or "map" of the circuit. 
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The machine is progammed by the 
punched paper tape to "draw".the 
circuit lines in the exact Slze 
required, eliminating complicated 
and exacting reductions. 

Quality of the finished prod­
uct is said to be excellent, of­
fering a selection of line widths 
from five one-thousandths of an 
inch to one ten-thousandth of an 
inch. The finished image is ac­
curate to less than one fifty­
thousandth-inch line. 

In addition to eliminating 
many processing steps in the con­
ventional method by drawing cir­
cuits in final size, the method 
permits any mask ~o be remade at 
a later date with assurance that 
it will register with other masks 
of the set. Thus, design modifi­
cations are easily made in the 
circuits by localized changes in 
the mask programs. 

An NCR spokesman said circuit 
development cost and time could be 
considerably reduced with the 
machine. He said the concept 
represents a major new develop­
ment in the production of inte­
grated circuits. 

DENSIMAG@ 
MAGNETIC TAPE 

A new magnetic tape, called 
DENSIMAGD, can withstand tempera­
tures up to 6000 F for prolonged 
periods of time and has improved 
magnetic and handling character­
istics. It has been developed by 
the Whittaker Corporation, Los 
Angeles, Calif. 

The new Whittaker tape has a 
metallic magnetic coating over a 
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non-magnetic stainless steel sub­
strate. In addition to its high 
temperature capability, its phys­
ical properties overcome the 
problems of brittleness or fragil­
ity, common among homogen~ous 
metal tapes currently avallable. 
Because of its packing density 
capability, twice as much inform­
ation can be stored in a given 
area as on current tapes. 

Residual magnetic induction 
or magnetic intensity is approx­
imately 7500 Gauss which is a fac­
tor of 10 higher than oxide tapes. 
The equivalent recording signal 
level of oxide tapes can be ob­
tained by DENSIMAG with only one­
tenth the thickness of the coat­
ing. Whittaker engineers say 
that the smooth and homogeneous 
coating will wear indefinitely. 
The coating will have nominal 
wearing effect on recording heads 
and will resist particle attach­
ment and scoring. 

Obvious uses for the new tape 
are those with temperature, ster­
ilization or elasticity problems. 
It is presently being produced by 
a continuous process in widths 
varying from 1/4 to 2 inches. 
Limited amounts are available 
now with volume production of 
DENSIMAG planned to begin during 
the first half of this year. 
(For more information, designate 
u63 on the Readers Service Card.) 

NEW LITERATURE 

IIINPUT -OUTPUTII BOOKLET 
AVAILABLE FROM C-E-I-R 

A new 24-page booklet, de­
scribing how business and gover­
ment agencies can make practical 
use of new economic "input-output" 
tables published by the U. S. De­
partment of Commerce, is now 
available. Copies of the publi­
cation, enti tled "What if?", may 
be obtained free of charge from 
C-E-I-R, Inc. 

The recent release by the 
Commerce Department of "input­
output" tables showing the com­
plex inter-relationships between 
86 industrial groups -- the first 
such release in 17 years -- "puts 
at our disposal a powerful tool to 
remove much of the guesswork from 
vital areas of forecasting, plan­
ning, expansion and investment", 
the booklet points out. Use of 
the tables not only will make 
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business and government predictions 
more accurate, but also will enable 
a businessman to determine how 
changes in consumer demand, taxes, 
defense expenditures and the like 
affect his own enterprise. 
(For more information, designate 
u65 on the Readers Service Card.) 

DPMA PUBLISHES BOOKLET 
ON BASICS OF 
AUTOMATIC DATA PROCESSING 

The ABC's of ADP, a twenty­
five page booklet describing the 
basic principles of automatic 
data processing is available from 
Data Processing Management Asso­
ciation. 

The booklet, authored by 
James A. Campise of Computer Sci­
ences Corporation and Max L. Wag­
oner of the Bendix Corporation, was 
written to introduce ADP to high 
school and college students, as 
well as managers who must familiar­
ize themselves with fundamental 
data processing concepts. It treats 
such subjects as unit record and 
computer principles, business and 
scientific data processing, hard­
ware and software, data processing 
personnel requirements, and the 
problems facing ADP management. 

Single copies of ABC's of ADP 
are available on request. Addi­
tional copies are fifteen cents 
each, postpaid, with minimum orders 
of ten copies. 
(For more information, designate 
u66 on the Readers Service Card.) 

GUIDE TO INFORMATION SOURCES 
FOR SCIENTISTS AND ENGINEERS 

The National Referral Center 
for Science and Technology at the 
Library of Congress recently has 
published a new directory to help 
meet the information needs of sci­
entists and engineers. The 356-
page book is entitled A Directory 
of Information Resources in the 
United States: Physical Sciences, 
Biological Sciences. Engineering. 

The volume contains narrative 
descriptions of the subject special­
ization, information services, and 
publications of some 1100 organiz­
ations and institutions throughout 
the United States. Professional 
soci eti es, academic research groups, 
industrial firms, Government offices. 
and technical libraries are 
included. 

Copies may be purchased at 
$2.25 each from the Superintendent 
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of Documents, Government Printing 
Office, Washington, D.C. 20402. 

COMPUTER EQUIPMENT BULLETIN 

Free copies are available of 
Information Processing Systems' 
latest Equipment Bulletin describ­
ing used electronic data process­
ing equipment for sale. Used 
equipment wanted by buyers is 
also listed. 
(For more information, designate 
~64 on the Readers Service Card.) 

DIGITAL LOGIC 
HANDBOOK AVAILABLE 

Computer Logic Corporation 
has announced the availability of 
its new 80-page Digital Logic 
Handbook. The handbook contains 
design and circuit application in­
formation relative to the CLC com­
patible family of digital logic 
plug-in circuits. 

Subjects covered include an 
explanation of CLC Digital Logic, 
Boolean Algebra, waveform tech­
niques, level-shifting at no cost, 
zero-cost gating, logic counters, 
thin film memories, analog-digital 
conversion, least-cost high-speed 
memories, and various system 
techn.lques. 

The Handbook may be obtained 
for $1.00, plus 25¢ to cover ship­
ping. 
(For more information, designate 
~67 on the Readers Service Card.) 

MEETING NEWS 

THIRD NATIONAL AUTOMATION 
CONFERENCE OF THE A.B.A. 

"Man-Machine Relationships" 
will be the theme of the Third 
National Automation Conference of 
the American Bankers Association 
to be held in San Francisco (Calif) 
March 8-10. The general sessions 
will be held in the Masonic 
Auditorium~ 

An advance program featuring 
"subjects that concern management­
level officers in banks of all 
sizes" has been announced by Con­
ference Chairman A. R. Zipf, sen­
ior vice president, Bank of Amer-
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ica N.T. & S.A., San Francisco. 
The keynote speaker on Monday 
morning (March 8) will be Thomas 
J. Watson Jr., chairman of the 
board, IBM Corporation, New York. 
Other major addresses will be 
delivered by: Reno Odlin, A.B.A. 
president and chairman, The Puget 
Sound National Bank, Tacoma, Wash.; 
Dr. Louis Rader, vice president 
and general manager of industrial 
electronics division, General El­
ectric Co., New York; Fletcher 
Jones, president, Computer Sci­
ences Corp., El Segundo, Calif.; 
and Chairman Zipf. 

Concurrent sessio~s are being 
held in several hotels starting 
Monday afternoon, with special 
tutorial sessions scheduled Tues­
day morning. This is being done 
in order to cover vital subjects 
in the allotted time and to per­
mit in-depth treatment of spec­
ialized areas. 

Among topics at Monday after­
noon sessions will be "management 
Orientation for Automatio n", "Auto­
mation's Impact on Personnel and 
the Organization", "Computer Ac­
counting Techniques", "Marketing's 
Newest Tool: the Computer", and 
"A Realistic Look at Programming 
Techniques and Software". 

Tuesday's agenda includes a 
"Status Report on Banking Auto­
mation" and concurrent workshops 
on "Approaches to Small Bank Auto­
mation" "Tr:lst Automation" 
"Saving; Automation", "New Cus­
tomer Services", and "Aids to 
Management Decision Making". Case 
history studies of small bank 
automation and automation tips on 
several matters of interest to 
larger banks will be offered at 
Wednesday morning's sessions. The 
Conference will close Wednesday 
afternoon with six more concur~ 
rent sessions. 

IEEE CONFERENCE 
BATCH FABRICATION 
AND FUTURE COMPUTERS 

Computer industry representa­
tives from throughout the nation 
will meet, in Los Angeles (Calif.) 
A~ril 6-8, to explore the effects 
of fast-developing batch fabrica­
tion techniques on future com­
puters. The conference, according 
to General Chairman L. C. Hobbs, 
will discuss expected transitions 
in the computer industry. 

The conference pace will be 
set by Dr. Simon Ramo, president 
of Bunker-Ramo Corp., with the 

keynote address, "The Needed Ec­
ono'Ilic Breakthrou'Jh in Electronics". 
If electronic advances are to be of 
wide benefit to society, they must 
be financially feasible, a0cording 
to Dr. Ramo, who will discuss the 
prospects. 

Batch fabrication is a term 
used to define identical components 
which have been created simultane­
ously in quantity through a highly 
standardized production process. 
Units which can be batch fabri­
cated include microelectronic com­
ponents, memories, displays, inter­
connections, input-output and bulk 
storage devices. Aspects of batch 
fabrication technologies and their 
effect on logic and memory, machine 
organization, system design, pro­
gramming, professional education 
and broad social implications wi'! 1 
be discussed at seven technical 
sessions. 

Technical papers, written by 
men working in the field, have 
been distributed to advance regis­
trants for study. Papers will not 
be formally presented, and open 
discussions will permit attendees 
to inject new materials and oppos­
ing views. Informal evening dis­
cussions and a Thursday luncheon 
address by Col. Arthur C. Lowell, 
Santa Clara, Calif., will complete 
the program. 

Registration may be made at 
the conference to be held at the 
Thunderbird Hotel (Los Angeles, 
Calif.), or by writing Donald 
Meier, 1401 El Segundo Blvd., 
Hawthorne, Calif., befora 
April 1. 

IFIP CONGRESS 65 

The triennial meeting of the 
23-nation-federation of profession­
al and scientific organizations in 
the computer and information pro­
cessing field. is to be held in the 
USA for the first time; previous 
conferences were held in Paris and 
Munich. IFIP CONGRESS 65 will be 
held in New York City from May 24 
to 29, 1965. 

About 5000 people from all 
over the world are expected to 
attend its scientific program; 
many more will be attracted to 
Interdata 65 -- the IFIP Congress 
Exhibition. The American Federa­
tion of Information Processing 
Societies (AFIPS) has omitted its 
own national meeting (the Spring 
Joint Computer Conference), nor­
mally sched~led for that time, so 
that its members may act as U. S. 
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hosts and participate fully in 
IFIP CONGRESS 65. 

BUSINESS NEWS 

IBM REPORTS 
INCREASED PROFITS 

IBM's consolidated gross in­
come for the year ended December 
~l, 1964, was $3,239,359,581, an 
Increase of $376,626,854, or 13.2% 
over 1963. Gross income from do­
mestic operations increased 11.1%, 
with regular products increasing 
13.9% and space and defense prod­
ucts gross income showing a 25.6% 
decrease compared with 1963. 
Gross income from foreign opera­
tions showed an increase of 18.5%. 

Worldwide consolidated net 
earni ngs after taxes amounted to 
$431,159,766, an increase- of 
$66,904,788 over the previous 
year. 

Consolidated gross income 
included $933,400,319 from foreign 
operations, an increase of 
$145,391,008 over 1963. Net 
earnings from foreign operations 
~ere $123,998,898 in 1964, an 
Increase of $19,394,846 over the 
year before. 

IBM's total assets at the 
end of the year amounted to 
$3,309,152,915. During 1964, the 
company's increased volume of 
business and replacement of ob­
solete equipment required an 
investment of $723,906,108 in 
factories, offices, rental ma­
chines and parts. 

HONEYWELL SALES, EARNINGS 
SET RECORDS 

Sales and earnings of Honey­
well Inc. reached record highs in 
1964, the company reports. 

Indicated earnings for the 
year ended December 31 were 
$41,389,166, up approximately 19 
per cent over the previous year. 
Earnings in 1963 were $34,669,623. 

Sales for the year increased 
3 per cent to $667,193,406, as 
against $648,481,914 in 1963. 
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Indicated fourth quarter earn­
ings were $14,871,531 compared to 
$10,993,934 in the comparable 
period last year. Fourth quarter 
earnings include 11 cents per 
share arising out of investment 
credits and other tax adjustments. 
Fourth quarter sales increased 
to $188,041,692, as against 
$178,450,195 in the same quarter 
in 1963. 

Honeywell's Chairman Wishart 
said the company's electronic data 
processing activities made major 
gains -- "in some respects greater 
than we estimated at the beginning 
of the year. 

"Bookings, shipments and 
revenues were at all-time highs," 
he disclosed. "The volume of 
computer systems shipped during 
the year exceeded $100 million by 
a healthy margin. 

SCIENTIFIC DATA SYSTEMS 
REPORTS 1964 RESULTS 

A record year of sales and 
earnings is reported for Scientific 
Data Systems by SDS President Max 
Palevsky. 

In preliminary results for 
the year ended December 31, 1964, 
total revenues at SDS increased 
to an estimated $20,442,500 from 
$7,721,500 for 1963. Net income 
~as $2,173,400 for 1964 as com­
pared to $1,310,700 last year. 

The total number of employees 
also rose last year to 1,400 from 
450 in 1963. 

Mr. Palevsky estimated that 
on the basis of current increased 
digital computer shipments, SDS 
now ranks seventh in the industry. 

Commenting on current negoti­
ations to acquire Consolidated 
Systems Corporation, Mr. Palevsky 
stated that discussions are pro­
ceeding satisfactorily with Allis­
Chalmers Manufacturing Company and 
Bell and Howell Company, joint 
owners of CSC, a producer of elec­
tronic data systems for the indus­
trial and aerospace fields with 
sales of approximately $lO-million 
in 1964. 

Newsletter 

DATA PRODUCTS 
REPORTS EARNINGS 

Data Products Corp. reported 
a profit of $10,554 from sales of 
$1,856,811.00 for the 3rd Quarter 
ended December 26, 1964. During 
the same period in 1963 the company 
reported a profit of $216,394 from 
sales of $1,781,938. The company 
has sustained a loss of $150,342.00 
from sales of $5,831,337.00 for the 
nine months ended December 26, 1964 
as compared with a profit of 
$470,767.00, or 22¢ per share, 
from sales of $4,932,660.00 for 
the like period one year ago. 

Backlog of firm orders at the 
end of the 3rd Quarter was 
$2,913,071.00. 

CALCOMP LISTED ON AM EX 

Common stock of Ca lifornia 
Computer Products, Inc., Anaheim­
based manufacturer of digital 
plotting equipment, was listed last 
month on the American Stock Ex­
change and on the Pacific Coast 
Stock Exchange. 

Listed on the Exchanges were 
659,527 shares of California Com­
puter common stock which was 
formerly traded over-the-counter. 
The company currently has more 
than 1300 shareholders. 

California Computer Products, 
Inc., develops, manufactures and 
sells digital plotting equipment 
for business and industrial uses. 
The company's business is about 
25 percent government and 75 per­
cent commercial. 

In the fiscal year ended June 
30, 1964, California Computer Pro­
ducts, Inc. t reported net earnings 
of $459,000 or 73¢ per share 
(based upon the average number of 
shares outstanding, adjusted for 
stock splits and stock dividends), 
on sales of $5,157,000. 

The c ompa ny reported net i n-­
come of $107,307 for the first 
quarter of fiscal 1965, compared 
with earnings of $12,585 for the 
like period last year. Profit for 
the first quarter was 16~ cents 
per share on 651,227 shares out­
standing, compared with 2 cents 
per share on 614,250 shares out­
standing the prior year. 
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MONTHLY COMPUTER CENSUS 
The number of electronic computers installed or in produc­

tion at anyone time has been increasing at a bewildering pace 
in the past several years. New vendors have come into the com­
puter market, and familiar machines have gone out of production. 
Some new machines have been received with open arms by users -­
others have been given the cold shoulder. 

To aid our readers in keeping up with this mushrooming ac­
tivity, the editors of COMPUTERS AND AUTOMATION present this 
monthly report on the number of general purpose electronic com­
puters of American-based companies which are installed or on 
order as of the preceding month. These figures included instal­
lations and orders outside the United States. We update this 
computer census monthly, so that it will serve as a "box-score" 

of progress for readers tnterested in following the growth of 
the American computer industry, and of the computing power it 
builds. 

Most of the installation figures, and some of the unfilled 
order figures, are verified by the respective manufacturers. 
In cases where this is not so, estimates are based on informa­
tion in the market research reference files of COMPUTERS AND 
AUTOMATION. The figures are then reviewed by a group of com­
puter industry cognoscenti. 

Any additions, or corrections, from informed readers will 
be welcomed. 

AS OF FEBRUARY 10, 1965 

NAME OF 
MANUFACTURER 

Addressograph-Multigraph Corporation 
Advanced Scientific Instruments 

Autonetics 

Bunker-Ramo Corp. 

Burroughs 

NAME OF 
COMPUTER 

EDP 900 system 
ASI 210 
ASI 2100 
ASI 6020 
ASI 6040 
RECOMP II 
RECOMP III 
BR-230 
BR-300 
BR-330 
BR-340 
BR-530 
205 
220 
EI0l-103 
B100 
B250 
B260 
B270 
B280 
B370 
B5000/B5500 

SOLID AVERAGE MONTHLY 
STATE? RENTAL 

Y $7500 
Y $2850 
Y $3000 
Y $2200 
Y $2800 
Y $2495 
Y $1495 
Y $2680 
Y $5000 
Y $5000 
Y $7000 
Y $6000 
N $4600 
N $14,000 
N $875 
Y $2800 
Y $4200 
Y $3750 
Y $7000 
Y $6500 
Y $8400 
Y $20.000 

DATE OF FIRST NUMBER OF NUMBER OF 
INSTALLATION INSTALLATIONS UNFILLED ORDERS 

2/61 11 1 
4/62 22 0 

12/63 6 0 
4/65 0 3 
7/65 0 3 

11/58 60 X 
6/61 15 X 
8/63 7 2 
3/59 40 X 

12/60 30 X 
12/63 13 7 
8/61 12 X 
1/54 61 X 

10/58 40 X 
1/56 100 X 
8/64 23 27 

11/61 96 5 
11/62 125 115 

7/62 122 24 
7/62 60 30 
7/65 0 22 
3/63 35 3 

DE-60/DE-60M Y $525 2/60 281 3 
DDP-19 y $2800 6/61 3 X 

Clary 
Comp~u~t~e~r~C~o~n~t~r~o~l~C~o-.---------------~~~~~~----~~--------~~~----------~~----------~~----------~~----

DDP-24 y $2500 5/63 51 12 
DDP-1l6 y $900 2/65 0 24 
DDP-224 Y 3300 2 65 0 14 

Control Data Corporation G-15 N $1000 7 55 325 X 
G-20 Y $15,500 4/61 28 X 
160*/160A/160G Y $1750/$3400/$12,000 5/60;7/61;3/64 416 8 
924/924A Y $11 ,000 8/61 28 1 
1604/1604A Y $38,000 1/60 60 X 
3100 Y $7350 12/64 2 14 
3200 y $12,000 5/64 33 35 
3300 Y $15,000 7/65 0 25 
3400 Y $25,000 11/64 3 15 
3600 y $58,000 6/63 34 17 
3800 y $60,000 5/65 0 16 
6400 y $40,000 12/65 0 1 
6600 y $110,000 8/64 2 6 
6800 y 140 000 4 67 0 0 

Digital Equipment Corp. PDP-l Y $3400 11 60 57 2 
PDP-4 Y $1700 8/62 54 6 
PDP-5 Y $900 9/63 98 12 
PDP-6 Y $10,000 10/64 3 8 
PDP-7 Y $1300 11/64 5 14 
PDP-8 Y $525 4/65 0 45 
ALWAC IIIE N $1820 2/54 24 X E1-tronics. Inc. 

Friden 6010 y $600 6/63 180 165 
General Electric 205 Y $2900 10/64 11 16 

210 Y $16,000 7/59 57 X 
215 Y $5500 11/63 38 6 
225 y $7000 1/61 135 5 
235 y $10,900 12/63 32 12 
415 Y $5500 5/64 30 75 
425 Y $7500 7/64 13 40 
435 Y $12,000 10/64 4 20 
455 Y $18,000 6/65 0 2 
465 Y $24,000 6/65 0 1 
625 y $50,000 12/64 1 11 
635 y $65.000 12/64 1 16 

General Precision LGP-21 Y $725 12/62 143 X 
LGP-30 semi $1300 9/56 430 X 
RPC-4000 Y $1875 1/61 98 X 

Honeywell Electronic Data Processing H-200 Y $6000 3/64 260 545 
H-300 Y $3900 7/65 0 10 
H-400 Y $8500 12/61 108 5 
H-800 Y $22,000 12/60 70 15 
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF 
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIO~S UNFILLED ORDERS 

Honeywell <cont'd.) H-1400 y $14,000 1/64 9 2 
H-1800 y $30,000 1/64 5 8 
H-2200 y $12,000 10/65 0 26 
DUAmatic 1000 N ~40,OOO 12L57 4 X 

H-W Electronics, Inc. HW-15K y ~490 6L63 3 X 
IBM 305 N $3600 12/57 200 X 

360/20 Y $1800 12/65 0 1300 
360/30 y $4800 5/65 0 2220 
360/40 y $9600 5/65 0 555 
360/50 y $18,000 7/65 0 280 
360/60 y $35,000 8/65 0 45 
360/62 y $50,000 9/65 0 20 
360/70 y $80,000 10/65 0 60 
650-card N $4000 11/54 280 X 
650-RAMAC N $9000 11/54 55 X 
1401 Y $4500 9/60 8050 675 

!f~ 1401-G Y $1900 5/64 625 150 
1410 Y $12,000 11/61 760 110 
1440 Y $3500 4/63 1400 780 
1460 Y $9800 10/63 1000 200 
1620 I, II y $2500 9/60 1700 30 
701 N $5000 4/53 1 X 
7010 Y $19,175 10/63 64 25 
702 N $6900 2/55 8 X 
7030 Y $160,000 5/61 6 X 
704 N $32,000 12/55 48 X 
7040 Y $14,000 6/63 88 50 
7044 Y $26.000 6/63 40 12 
705 N $30,000 11/55 65 X 
7070, 2, 4 Y $24,000 3/60 360 20 
7080 Y $55,000 8/61 71 2 
709 N $40,000 8/58 11 X 
7090 Y $64,000 11/59 80 8 
7094 Y $70,000 9/62 150 20 
7094 II Y F6,OOO 4L64 40 30 

ITT 7300 ADX Y ~18,OOO 7L62 9 6 
Monroe Calculating Machine Co. Monrobot IX N Sold only - $5800 3/58 155 X 

Monrobot XI Y FOO 12L60 510 155 
National Cash Register Co. NCR - 304 y $14,000 1/60 26 X 

NCR - 310 y $2000 5/61 46 1 
NCR - 315 y $8500 5/62 270 115 
NCR - 390 y $1850 5/61 785 120 
NCR - 500 y ~1500 9L65 0 130 

. Philco 1000 y $7010 6/63 15 0 
2000-210, 211 Y $40,000 10/58 19 3 
2000-212 Y $52,000 1/63 5 2 
2000-213 Y ~68,000 6L65 0 1 

Radio Corp. of America Bizmac N $100,000 -/56 3 X 
RCA 301 y $6000 2/61 556 40 
RCA 3301 y $11,500 7/64 15 33 
RCA 501 y $14,000 6/59 97 2 
RCA 601 y $35,000 11/62 4 1 
Spectra 70/15 y $2600 11/65 0 45 
Spectra 70/25 y $5000 11/65 0 25 
Spectra 70/45 y $9000 3/66 0 30 
S~ectra 7OL55 y ~14,OOO 5L66 0 12 

Raytheon 250 y $1200 12/60 160 15 
440 Y ~3500 3L64 9 11 

Scientific Data Systems Inc. S05-92 y $900 2/65 0 22 
S05-910 Y $2000 8/62 110 30 
S05-920 y $2700 9/62 70 8 
SDS-925 y $2500 12/64 1 10 
SDS-930 y $4000 6/64 13 20 
S05-9300 y FOOO llL64 1 6 

UNIVAC I & II N $25,000 3/51 & 11/57 30 X 
III Y $20,000 8/62 85 10 
File Computers N $15,000 8/56 22 X 
Solid-State 80, 

90, & Step y $8000 8/58 320 X 
Solid-State II y $8500 9/62 40 2 
418 y $11 ,000 6/63 10 7 
490 y $26,000 12/61 39 16 
1004 Y $1900 2/63 2100 350 
1050 Y $8000 9/63 130 210 
1100 Series (ex-

cept 1107) N $35,000 12/50 13 X 
1107 Y $45,000 10/62 24 5 
1108 Y $50,000 7/65 0 14 
LARC Y ~135,000 5L60 2 X 

TOTALS 24,813 9549 

X = no longer in production. 

• To avoid double counting, note that the Control Data 160 serves as the central processor of the NCR 310. 
Also, many of the orders for the IBM 7044, 7074, and 7094 I and II's are not for new machines but for 
conversions from existing 7040, 7070 and 7090 computers respectively. 
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What tells the machine, "I am a 5"? 
Designing recognition logic is a key to 
developing systems for recognizing 
handwriting, multifont printing, or 
magnetic-ink characters. Engineers face 
the questions: What minimum information 
must the scanner sense from a character, 
and what measurements are necessary to 
ensure accurate recognition? 
There are a number of aspects of character 
recognition you might work on: computer 
simulation of new recognition logic, 
investigation of the probability of accurate 
recognition for different styles of writing or 
printing, or development of new methods 
of scanning the characters. 
The field of character recognition and 
associated areas such as document handling 
'could be of great potential for you at IBM. 
Write to Manager of Employment, 
Dept. 539C, IBM Corporate Headquarters, 
Armonk, New York 10504. 

An Equal oppo,tunity Employe, I B M<Iil 
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No problem 

Bell System data communications services 
can move your business data at a wide range 
of speeds; speeds that are compatible with 
your data processing equipment. 

Transmission can be over regular or pri­
vate-line telephone circuits, across town or 
nation, by day or by night. 

Data communications services can add 
new scope and usefulness to your present 
EDP system, or to one you may be planning. 

Discuss it with one of our Communications 
Consultants. He's,a trained specialist in data 
communications. Just call your Bell Tele­
phone Business Office and ask for his services. 

Circle No. 20 on Readers Service Card 



Circle No. 18 on Readers Service Card 

58 

NEW EMPLOYMENT' 
OPPORTUNITIES 

NEW EMPLOYMENT' 
OPPORTUNITIES 

NEW EMPLOYMENT 
OPPORTUNITIES 

• programmers, business or sci­
entific • numerical analysts • 
data reduction specialists. logic 
designers • systems analysts • 
data communications • memory 
systems specialists • operation 
researchers • systems and pro­
cedures specialists • circuit 
designers • mathematicians • 
information science specialists 
• simulation specialists NA­
TIONAL COVERAGE/FEE 
PAID/EXCLUSIVELY FOR 
THE PROFESSIONAL 

SEND RESUME TODAY 
f'"" .r" TO 
'RidS'S COUNTRY, 

r;~C,ONSUL T ANTS 
::/ \,;:'~ 

16 W. 25th St. Balto., Md./Phone 889-2994 

Circle No. 26 on Readers Service Card 

NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

Ford Inst. Co., Div. of Sperry Rand 
Corp., Long Island City I, New York 

The following is a compilation 
of patents pertaining to computer 
and associated eyuipment from the 
"Official Gazette of the U. S. Pat­
ent Office," dates of issue as inc1i­
cated. Each entry consists of patent 
number / inventor(s) / assignee / 
invention. Printed copies of pat­
ents may be obtained from the U. S. 
Commissioner of Patents, Washing 
ton 25, D. C., at a_ cost of 25 cents 
each. 

December 1, 1964 
3,159,810 I Phillip Fire, Sunnyvale, Calif. 

I Sylvania Electric Products, Inc. I Data 
Transmission Systems with Error Detec­
tion and Correction Capabilities. 

3,159,818 I John R. Scantlin, Los An­
geles, Calif. I Scantlin Electronics, Inc. 
I Data Storage System with Selective 
Readout. 

3,Ei9,820 I Hoeckley Oden, Korntal, Wurt­
ten berg, Germany I International 
Standard Electric Corp. I Information 
Storage Device. 

3,159,821 I Thomas D. Rossing, North­
field, Minn. I Sperry Rand Corp. I 
Magnetic Core Matrix. 

3,159,823 I Frederick J. T. Dow, North 
Billerica, Richard E. Morley, Bedford 

OPPORTUNITIES 

in data processing 

Brandon Applied Systems, Inc., is a 
technical consulting firm performing 
project work in data processing for 
leading users and equipment manu­
facturers. We also assist our clients 
in filling challenging positions in 
data processing management. Peri­
odically we will publish requirements 
for our clients and for our own Com­
pany. There is no fee for this service. 
Weare presently screening resumes 
for the following openings: 

1. Computer Systems Specialist 

dep;r~~!~~~l },{~::ohl~e Sh~~!y n:.~~~~~ 
istrative experience in computer sys­
tems areas - IBM oriented. Potential 

~~~~~;!tion~ ap~?ti~n inult~e~rpyr;rY~ 
City_ 

2. Associate - 6 years of data proces­
sing systems experience, including 
minimum of 2 years of pro~ramming. 
Applications variety, multiple com-

~~i~[ngk~bill~dg;ighf;f~::i~~blI.echnical 
3. Programming Manager - Able 

to direct small systems and program­
ming staff. Minimum 4 years pro­
gramming and management experience, 
preferably with IBM systems. Mul­
tiple application •. software. develop­
ment and consulting experience de­
sirable. 

4. Pro~ramming Specialist - Staff 
functlon reporting to Programming 

~~nt~1~t:msst:r;d~r1s~r. s;:~:.~lr~ps a~d~ 
and utility systems for multi-location 
installations. Studies equipment and 
makes recommendations to manage-

~~:::~s 5ex;~:[:nc~f r~~~~::d~~~ ~~ 
g?e~isYo~k c1~;nf::t?~~. responsibility. 

5. Senior Programmer - Direct a 

~~':'ci~t lD~ri:S~ll~ti~~. N3~Cy~a~~~f 
experience in data processing systems 
including programming on 705-7080 
and supervIsory responsibility. 

6. Programmers - 3 years of pro­
gramming experience_ Commercial ap­
plications and multiple computer ex­
perience desirable. Software design. 
Growth potential. 

Pleale lubmit separate relume lor 
each pOlition, including salary re­
quirements and position lor which 
'You are appr,ing 10: 

V ice-President Operations. 

BRANDON 
APPLIED SYSTEMS. INC. 
30 East 42nd Street. New York. New York 10017 YUkon 6-1518 

Circle No. 19 on Readers Service Card 
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and William J. Gorman, Billerica, Mass. 
I Laboratory for Electronics, Inc. I 
~[agnetic Disc Storage Device. 

:U!J!),S28 I William W. Davis, Minne­
apolis, Minn., Arthur V. Pohm, Ames, 
Iowa I Sperry Rand Corp. I Binary to 
Decimal Matrix Converter. 

December 8, 1964 
3,HiO,819 I Cyrus J. Creveling, Oxion Hill, 

~r d. I USA as represented by the Secre­
tary of the Navy I "Exclusive Or" Logi­
cal Circuit. 

3,lGO,S5G I Byron E. Phelps and Joseph J. 
Sochor, Poughkeepsie and Arthur A. 
KlISnick, Peekskill, New York I Inter­
national Business Machines Corp. I 
Data Processing Machine. 

3,lGO,857 I Donald 1. Frush, Endwell, 
New York I IBM I Data Transfer Con­
trol and Check Apparatus. 

C&A MARKET REPORT 
(Continued from Page 9) 

Answers ranged from a few min­
utes to several hours, depending on 
the size and complexity of the program. 

Q4: What was the running time of 
the liberated program on the H-200 
compared with the 1400 series machine? 

Users found translated programs 
ran "just a little faster" to "twice as 
fast" on the H-200. An exception were 
sorts which in some cases ran five to 
six times faster on the H-200. 

Q5: What areas of improvement 
are needed? 

Generally people were well pleased 
with the success of the Liberator app­
roach, saying that it was more success­
ful than they had anticipated. Several 
people mentioned that better documenta­
tion was needed so that the user could 
translate programs without elbow-level 
guidance from the manufacturer's rep­
resentative ... many of which were des­
cribed as being still too inexperienced 
in the industry to be of substantial help. 

In sum, the Liberator approach, 
which was discounted by many when 
first announced, seems to have been 
quite successful for the user as a 
working tool in overcoming the normal­
ly costly chore of program conversion. 

Considerable user experience with 
various program conversion approaches 
will no doubt be logged this year, and 
wo would appreciate receiving from 
readers brief accounts of their experi­
eneel-> in this important area. From 
timo to time we will try to summarize 
thiH experience for the benefit of other 
usol's. 

¥~~ 
Associate Publisher 
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IBM 
EXPERIENCED PROGRAMMERS 

Programming Documentation 
Recent developments at IBM have created outstanding op­
portunities for experienced programmers to make signifi­
cant contributions to the art of programming. Listed below 
are some of the many areas with immediate requirements. 

Programming Systems Testing: In control program sys­
tems, multiprocessing systems, multiprogramming 
systems, and real-time systems with assignments in the 
following areas: Development and use of tools and tech­
niques for systems testing; evaluation of systems function 
and performance; systems generation and systems edit­
ing; coordination and control of systems development and 
test activity. 

Programming Evaluation: Program coding experience as 
a user or implementor on medium- to large-scale com­
puters. Prefer experience in COBOL, FORTRAN, assem­
bler sort or control systems. 

Supervisory Programs: Development of control program 
functions such as: Systems Supervisor, Symbolic I/O In­
terrupt Control, Machine Control, Stack Job Scheduling 
IOCS, Data Management Functions, Time-Sharing, Periph­
eral I/O Multiprocessing. 

Programming Documentation-Technical· Writers: Secure 
information from technical personnel about programs and 
their application; analyze the information; organize, write 
and present" it in clear and concise form for publication 
and presentation to our customers. Computer program­
ming training will be given to all successful applicants. 
Requires a college degree with a m'inimum of four years' 
writing experience, two clearly in a technical or scientific 
writing field. A writing background in computer documen­
tation, particularly programming documentation, would be 
highly desirable. 

Programming Languages: Development of compilers for 
assembly language, FORTRAN, COBOL, and new program­
ming language. 

Business-Oriented Programming: Advanced development 
of sorting and merging techniques, report generators, and 
file-maintenance programs. 

Qualifications: A B.S. or advanced degree in the sciences 
or arts with a minimum of two years' programming expe­
rience. 

Location: These openings are mainly in Poughkeepsie, 
New York, a suburban environment 70 miles north of New 
York City. Other programming facilities are located in 
White Plains, New York; New York City; and Boston, Mas­
sachusetts. A wide range of company-paid personal and 
family benefits are provided, and relocation expenses are 
paid. IBM is an Equal Opportunity Employer. 

Please write, outlining,your experience and qualifications, 
to: D. B. Cal.kins, Dept. 539C, IBM Corporation, Box 390, 
PoughkeepSie, New York. 

IBM 
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Electronic computer systems for the small businessman? Why not? 

Do you think electronic data proc· 
essing isfor big business only? Well, 
think again. Nowsmall businessmen 
(Iikehardware dealers, variety store 
owners, stationers) ... even doctors 
and dentists ..• are using computers 
to handle tedious paper work. And 
they're saving money doing it. 

The developmentthat makes it all 
possible is NCR Optical Type Font. 

A cash register, accounting machine, 
or adding machine with this feature 
records every entry in figures that 
both you and computer systems can 
read. All you do is send the record 
tape over to your local NCR Data 
Processing Center. And that's it. The 
EDP Center takes care of the rest. 

Electronic Data Processing for 
the professional man and small 

BE SURE TO VISIT THE NCR PAVILION AT THE NEW YORK WORLD'S FAIR. 

businessman. That's the sort of 
thing you can expect from NCR. 
Because no one knows total busi­
ness systems like NCR.. WOUldn't it 
be smart to call G qO & G 5.5081 
your 10c~1 NCR "1 9 q q q &.00\\ I 
man orwnte NCR, a & 5 6 6 6.000 I 
Dayton, Ohio, be· q!i 110 s.an 81 
fore your compe· 6 000 
tit ion does? 

THE NATIONAL CASH REGISTER CO. 
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Before you kick your UNIBIM in its HONEYVAC, read this. 

It's a fact that 99% of the errors you are attributing to your 
computer or data processing system can be traced to errors in 
the input media. 

It's a fact that Addo-X has a unique system of data capture 
and control featuring lO-:-key tabulating carriage machines which 
prepare input media in the form of punched paper tape or 
punched cards. 
It's a fact that the speed of data capture is increased as much 
as 30% and that controls are simultaneously generated when 
you use Addo-X. 

aololo-x 
COMPUTERS and AUTOMATION far March, 1965 

It's a fact that if you do 1 job or 10, or even change from 
a UNIBIM to a HONEYVAC, the versatile programming 
capabilities of Addo-X enable you to make the changes in pro­
cedures and applications or coding structures in a matter of 
seconds with a minimum of effort. 

We'll be pleased to send you our descriptive booklet on Addo­
flex Data Capture and Control ... Free. 

r-------------------------------------------
Adda-X Inc. ADP Div., 270 Park Ave., New York 17, N.Y. 
Without obligation, please send me your bo~klet on ;"'~!!!!!!dd~o~fI~ex~~ 
Addoflex Data Capture and Control. p~~essing 
Name ________________________________ __ 

Company & Title __________________________ _ 
Address _____________________________ _ 

City _________________ Zone--5tate ___ _ 

o 0.- uuuu 
()~)~) () () .--

00 e-"-.".-:,,:u(') 
00 ()(JO 0 

()O~;;;()~ 
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Now - the most adaptable, reliable C&A CLASSIFIED COLUMN 

DATALITE® 
SYSTEM OF INDICATION 

Use economical C&A Classified Ads 
to buy or sell your computer and data 
processing equipment, to offer ser­
vices to the industry, to offer new 
business opportunities, to seek new 
positions or to fill job vacancies, etc. 

For computers, data processing, 
and other readout applications 

Build your light indicators with a system­
the DATALITE system. Here's how: Choose a 
"Datalamp" Cartridge (a) and combine it with 
a "Datalamp Holder" (b); or use a screw·on 
"Data Cap" with a rotatable readout lens 
(c, d) ... For multi·indications, "Datalamp" 
Cartridges 'may be mounted on a "Data Strip" 
or "Data Matrix" in any required configuration. 

Rates for Classified Ads: 90~ per 
word - minimum, 20 words. First 
line all capitals - no charge. 

Blind Ads: Box Numbers acceptable 
'at $4. 00 additional to cover costs of 
handling and postage. 

Send copy to: 'Computers and Auto­
mation, 815 Washington Street, New­
tonville, Mass. 02160. Telephone: 
617 -332-5453. 

"Datalamp" Holders accommodate DIALCO's own plug·in 
ultra·miniature Neon or Incandescent "Datalamp" Cart· 
ridges. Complete assembly mounts in 3/s" clearance hole. 
Also available with permanent (not replaceable) Neon 
lamps (e). Legends may be hot·stamped on cylindrical 
lenses. Styles shown here are only typical components 
in the extensive DATALITE system of light indication. 

Deadline for Classified Ads is the 
10th of the month preceding issue. 

SAMPLES ON REQUEST-AT ONCE-NO CHARGE. 
For complete data, request current Catalog. 

Booths 2623 - 2625 at the IEEE Show 

Circle No. 22 on Readers Service Card 

W ANTED: KEY PUNCHES #024, 026. 
Verifiers #056. Sorters 083, 084, 
085, 088, 403, 407, 602A, 407, 1401. 
FOR SALE: 858 Cardatype. 031, 063, 
080, 402, 523, 552. 805 Test Scorer. 
824 Tape Card Punch. 031, 055. 
L. A. Pearl Co., 801 Second Ave., 
New York, N. Y. 10017 

ADVERTISING INDEX 
Following is the index of advertisements. Each item con­
tains: Name and address of the advertiser / page number 
where the advertisement appears / name of agency if any. 

Adage, Inc., 292 Main St., Cambridge 42, Mass. / Page 
3 / Fuller & Smith & Ross, Inc. 

Addo-X, Inc. ADP Div., 270 Park Ave., New York 17, 
N. Y. / Page 61 / Albert Frank, Guenther Law, Inc. 

American Telephone & Telegraph Co., 195 Broadway, 
New York 17, N. Y. / Page 57 / N. W Ayer & Son 

Ampex Corporation, 401 Broadway, Redwood City, Calif. 
/ Pages 31C, 31D / Cunningham & Walsh, Inc. 

Benson-Lehner Corporation, 14761 Califa St., Van Nuys, 
Calif. / Page 64 / Leonard Daniels Advertising 

Brandon Applied Systems, Inc., 30 East 42nd St., New 
York, N. Y. 10017 / Pages 12, 58 / -

Burroughs Corporation, 6071 Second Boulevard, Detroit 
32, Mich. / Pages 36, 37 / Campbell-Ewald Co. 

Cheshire, Inc., 408 Washington Blvd., Mundelein, Ill. 
60060 / Page 58 / Robert W. Deitz & Associates 

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

Cross Country Consultants, 16 W. 25 St., Baltimore 
18, Md. / Page 58 / Paul Silver Advertising, Inc. 

Dialight Corp.; 60 Stewart Ave., Brooklyn 37, N. Y. / 
Page 62 / H. J. Gold Co. 

Fabri-Tek, Inc., Edutronics Div., 1201 E. Lake st. , 
Hopkins, Minn. / Page 10 / Midland Associates, Inc. 

Fastline Monthly, P. O. Box 1, Newtonville, Mass. 
02160 / Page 17 / -
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Forms, Inc., Willow Grove, Pa. / Page 13 / Elkman 
Advertising Co., Inc. 

Honeywell Electrohic Data Processing Division, 151 
Needham St., Newton, Mass. / Page 34 / Allied 
Advertising 

International Business Machines Corp., Armonk, N. Y. 
10504 / Pages 56, 59 / Benton & Bowles, Inc. 

International Business Machines Corp., Data Processing 
Div., White Plains, N. Y. / Page 33 / Marsteller, Inc. 

Library of Computer and Information Sciences, 59 
Fourth Ave., New York 11, N. Y. / Pages 6, 7 / 
Smith, Henderson & Berey, [nco 

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

National Cash Register Co., Main & K Sts., Dayton 9, 
Ohio / Page 60 / McCann-Erickson, Inc. 

Pergamon Press, Inc., 122 East 55 st., New York 22, 
N. Y. / Page 25 / Pro,motion Consultants, Inc. 

Scientific Data Systems, 1649 17th St., Santa Monica, 
Calif. / Page 21 / Faust/Day Advertising 

SCM Corp., 410 Park Ave., New York, N. Y. 10022 / 
Page 2 / Lawrence G. Chait & Co. 

TRW Space Technology Laboratories, One Space Park, 
Redondo Beach, Calif. / Page 63 / Fuller & Smith 
& Ross, Inc. 
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OPPORTUNITIES IN LOS ANGELES AND 

HOUSTON WITH TRW SPACE TECHNOLOGY 

LABORATORIES FOR MATHEMATICIANS, 

ENGINEERS AND PHYSICISTS IN SCIENTIFIC 

AND BUSINESS PROGRAMMING 

TRW Space Technology Laboratories has openings for Scientific and Business Programmers at its 
Computation and Data Reduction Centers (CDRC) at TRW Space Technology Center in Redondo 
Beach, California, and in its new Manned Spaceflight Department in Houston, Texas. 

In Redondo Beach near Los Angeles International Airport, you will be working with over 200 pro­
grammers and scientists who are applying their background in mathematics, engineering and the 
physical sciences to resolve problems of the aerospace environment, and to further advance the 
capability of computers and the computer sciences. Here, their responsibilities include space mission 
analysis, statistical analysis, data analysis, spacecraft environmental simulation, interpretive com­
puter simulation, automated plotting, business data processing, real-time operations, list processing, 
and computer system applications. 

In Houston in new facilities adjacent to NASA's Manned Space Flight Center, you will be a vital 
part of the Apollo Program. TRW Space Technology Laboratories has responsibility to NASA for 
Apollo mission planning, mission analysis and real-time program development. STL's task, in broad 
terms, consists of "building a computer highway to the moon." STL Programmers will chart the path 
the Apollo craft must follow and the functions and maneuvers which will be required to remain on 
that path for manned landing on· the lunar surface in 1969. 

With this challenging assignment, STL in Houston has ground-floor opportunities that may never be 
available again. For these exceptional openings, STL requires BS or MS degrees in Aeronautical 
Engineering, Physics, Applied Math or Astronomy, with experience or training in these areas: 

MISSION ANALYSIS: Strong analytical ability and technical originality with broad background in 
flight mechanics, astronautics, missile guidance and mission performance. 

TRAJECTORY ANALYSIS: Familiarity with the use of digital computation, analytically inclined, with 
background in space mechanics. 

ASTRODYNAM ICS: Theoretical background in celestial mechanics, orbit determination and/or re­
lated fields of math, physics or astronomy. 

GUIDANCE ANALYSIS: Familiarity with techniques for missile guidance and experience in orbital 
mechanics, random processes and statistics. 

SCIENTIFIC PROGRAMMING: Background in high speed digital computers. Will assist in the solution 
of problems arising in missile and space vehicle engineering, with responsibility for direction, pro­
gramming, debugging and analysis of computer solutions. 

ACT NOW! Forward your resume immediately to R. J. Brown, TRW Professional Placement, 
One Space Park, Department CA -3, Redondo Beach, California. TRW is an equal opportunity 
employer. 

TRW SPACE TECHNOLOGY LABORATORIES 
THOMPSON RAMO WOOLDRIDGE INC. 
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There is a great deal of difference 
in digital plotting when you con­
sider the dramatic advan tages 
found only in Benson-Lehner's 
new 30 - inch DRAFTOMATIC 
System. 

1. Dual density (200 and 556 
bpi) tape handling capability 

2. High speed (300 steps/sec.) 
3. High resolution (.005 inches) 
4. Modular construction 
5. Wide range of flexibility 
6. Compatible with all digital 

computers 
7. On-line/off-line operation 
8. Capital outlay is drastically 

reduced 
9, 120 ft. paper roll capability* 

o 30 inch plotting paper is available 
with any desired pre-printed grid, 
or, . if more economical, 12 - inch 
plotting paper can also be used. 

Many computer sub-routines are 
available in our library for your 
use. Programming assistance is 
readily available. 

Our warranty service is backed by 
the nation's largest field service 
organization specializing in com­
puter-graphic equipment. 

-,' . 

DIGITAL 
PLOTTING 

Is 

The 

Difference 
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