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Nothing'll shake

this computer.
It's Varians new

‘ruggedized R-620/i.

Specifically designed for mobile
and permanent applications under
extreme environments, the Varian
R-620/i is a systems-oriented, gen-
eral-purpose computer that offers
highly reliable operation. Function-
ally identical to the popular Varian
620/i—over 700 are in worldwide
operation—the ruggedized version
can be used on shipboard, truck-
mounted GSE, or in hazardous
military and industrial environments,
withstanding vibration, shock, humid-
ity, dust, corrosion and all the other
curves nature and environment pitch
at it.

This versatile, powerful computer

features ceramic integrated-circuit
reliability, easy interfacing, compact-
ness, choice of 16- or 18-bit precision,
and a high-temperature memory that
can be expanded up to 32K words.

Other features: fits standard RETMA
enclosure...Control-panel disable

keylock keeps out knob-twisters...

Remote front panel.

Because the Varian R-620/i and
620/i are functionally identical, soft-
ware packages are interchangeable
between the two. So you gain the
advantage of the large library of soft-
ware that has been field-proven by

the many 620/i’'s now operating. You
also gain one of the most extensive
service and maintenance organiza-
tions in the small computer field.
Price: $16,900. Write for full informa-
tion on the Varian R-620/i.

varian
data machines

avarian subsidiary
2722 Michelson Drive/lrvine/California 92664
(714) 833-2400

SALES OFFICES: U.S., Downey, San Diego and San Francisco, California; Washington, D.C.; Atlanta, Georgia; Chicago, lllinois; Waltham, Massachusetts; Ann Arbor, Michigan; New Rochelle, New York;
Fort Washington, Pennsylvania; Houston, Texas. INTERNATIONAL: Australia, Belgium, Canada, France, Germany, India, Italy, South Africa, Sweden, Switzerland and United Kingdom.
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PRESENTING THE

TALLY
BATCH
TERMINAL

' Everybody who types aiready knows how to run
the fastest batch terminal on the market. As a non-
labor byproduct of your regular office typing
routines, data is entered on the Tally 1021 Batch
Terminal.

At the end of the day or any other convenient time,
you can transmit at 1200 words per minute to any
size computer. The Tally 1021 Batch Terminal gives
you full error control, variable record length, reuse-

how’to run.

able media, two way communication, code flexibil-
ity, simplicity of operation, proven reliability, and
operating economies. Options include computer
interface, paper tape reader, cardreader, and com-
puter compatible mag tape recorder.

Your Tally Batch Terminal comes with the works,
all tape formatting, parity checking, switching, and
tape control functions. As a matter of fact, all you
add is the girl.

TALLY

For complete information, please write or call Tally Corporation, 8301 South 180th Street, Kent, WA 98031. Phone (206) 251-5500. TWX
910-423-0895. Or contact one of the regional offices: New York: 45 N. Village, Rockville Centre, NY 516-678-4220. Chicago: 33 N.
Addison Rd., Addison, IL 312-279-9200. Seattle: 8301 South 180th St., Kent, WA 206-251-5500. Washington, D. C.: 1901 Ft. Meyer Dr.,
Arlington, VA 703-525-8500. England: 6a George St., Croydon, Surrey (01) 686-6836.
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NEW ENGLAND MACHINERY, INC.
Nashua, N.H. 03060
CUSTOMER S OROER NO 14 INVOICE DATE 7-16 INYOICE MO 04721
soLo 10 SMITH DISTRX.BUTDRS. INC.
43 TAYLOR ST. CusTOMER NO. 50341
CONCORD, WASS. e L « INV DATE ,.4aee = INV ND ,,...
SHirTO Above WAKE ALL CHECKS SALESMAN VALI-23 | . o i L PR W CUS NO ...
SwirreovIn: Truck Prepatd eavane to SLSMAN ..
Teus 2% 10 Days  Net 30 NEW ENGLAND MACHINERY, INC. AMDUNT
Nashua, NH. 03060
auanmiry stock o, bescairmion rice amount
50 11202 SWIVEL 2.00 100.00
10 13102 . LOCK SHOES 1.20 12.00
100 17203 BRAKE NUTS .40 4.00
2 45612 CASTINGS 50.00 100.00
20 73414 CLAMPS 3.50 70.00
1 31562 STANDS 4.00 4.00
30 14341 . MEIGHTS, LEAD .05 1.50
30 14342 WEICHTS, BRASS .15 4.50
8 23561 WHEELS 2.00 16.00
10 13912 PULLEYS 225 22.50
w0 3647 SPROCKET 1.00 40.00 cen e
2 72143 JACKET 3.00 3.00 FREIGHT
12 64561 NIPPLES : .50 6.00 RECORD TOTAL
2 52341 CASTINGS 1.00 2.00
24 14572 GEARS 1.50 36,00 *
FREIGHT : 57.00

_ Take a look at that invoice. It the originalsource document. ~same reel. And the operatt
might fit on 20 punched cards, - Noticetwo things. First, the ‘select many forma
Perhaps some of the key-to-tape =~ . System 6000 recorder has room for - changeable tape cartridge
units around might be able to handle  the complete record—upto 1024 Let Sande )

itin 10 segments. But-Sandershasa  characters. Then, observe howthe - your computer.
better system. The System 6000* unique dual-intensity feature calls your nearest S
Display Data Recorder. _attention to the variable data. If

‘The operatortaps akey. there’s an error, it's-easy to spot.
Instantly, a replica of thesource  ~ Corrections are done by overtyping.
document—we callit a format— - - - Once all the data is correct—and
appears on the screen. Thenthe only then—the operator enters it on
operator simply types information ~ computer-compatible tape.
into the blanks. Logically. Inthe  Incidentally, there’s no tape pooling
same order and positionason




TEM BOOO
DRD.NO. ;384216 ING DRTE B7-16

INV NG M724
CUS NAME SHITH DISTR FuS NOSEIYI
G GMAN . 23
AMOUNT
a esa 2812023
a2 QiR aed! z2ea
23 2@ [LUEETT]
eB2’ oa!2esa
e2a 2087288
ear ' 228488
238 oeeaisa
B30 2828458
(L1} 2021628
aia 282258
aue LR
281 2022308
@12 2082608
Be2 2age2e8
2083500

ITeEM Gry

FREIGHT Bees7es

RECORT. TOTAL ese47ese




Why risk the loss of
valuable input data
when power fails?

No-break units available from
3 KW up to this 300 KW size.

Install Micro Power TP
.....the total
protection system
_

Micro Power gives you total protec-
tion — uninterruptible power which
guarantees precise frequency and
voltage control during any power in-
terruption or failure.

What it is

Micro Power consists of an electric
motor, generator, flywheel, engine,
and control system.

How it works

The motor-generator-flywheel is run
constantly to level out frequency
and voltage variations in the main
power source. When a power inter-
ruption occurs, the flywheel inertia
maintains the frequency and voltage
output; the engine starts immedi-
ately and comes up to synchronous
speed and engages the motor-gen-
erator-flywheel combination provid-
ing good quality power output as
long as the power interruption lasts.

Why Micro Power is BEST

Micro Power provides Total Protec-
tion against transient variations in
frequency or voltage plus emer-
gency protection against short or
long term power failures. It provides
positive, total protection rather than
partial or short term protection as
supplied by line volume stabilizers,
inverters, or battery systems. .

Where costly equipment is operated
around the clock, down time costs
can quickly exceed the investment
required for a Micro Power TP
System. That is why there are
more than 6000 TP systems in use
throughout the world. Obtain full
details from our Micro Power TP
specialists. 3 NB

USMUNITED STATES

MOTORS CORPORATION

351 WEST 20th AVENUE
OSHKOSH, WISCONSIN 54901
(414) 231-4560

“‘
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Why do

over 900
users prefer
AUTOFLOW ?

Worldwide, over 900 users prefer AUTOFLOW!!

ADR’s development of AUTOFLOW™ grew out of the
data processing industry’s need for a unique
debugging, maintenance and documentation
system.

AUTOFLOW is a debugging system.

AUTOFLOW is a maintenance system.

AUTOFLOW is a documentation system.

AUTOFLOW processes not only Assembly languages,
but also high level languages—COBOL, FORTRAN
and PL1—producing two dimensional flow charts.

AUTOFLOW operates on 1BM 360, 1401 and 7090
systems, RCA SPECTRA 70 series and Honeywell 200
series.

ADR provides complete maintenance and support

~for its AUTOFLOW system.
Find out why there are 900 users who prefer AUTOFLOW.

PRINCETON, N.J. = Route 206 Center, Prince-
ton, N.J. 1 609 921-8550

WASHINGTON, D.C. 2425 Wilson Bivd.,
Arlington, Va. = 703 524 9650

LOS ANGELES CALIF n PROGRAMMATICS
Div. of ADR 61 San Vicente Blvd.,
Los Angeles, Callf =213 826-6503

SAN FRANCISCO, CALIF. ’ 420-Market Street,
San Francisco, Calif. s 415 981-4740
BOSTON, MASSACHUSETTS = Lakeside Office
Park, Wakefield, Mass, s 617 245-9212
DENVER, COLORADO » 701 South Logan Street,
gggz 1108, Denver, Colorado » 303 777-

NEW YORK, N.Y, s 450 Seventh Ave., New
York, N.Y. » 212 244-5700

DATA & INFORMATION PRODUCTS, INC.
ATLANTA, GA. w» 3116 Maple Drive, N.E,,
Atlanta, Ga. » 404 233-3087

CHICAGO, ILL, = 10 West Main Street, Park
Ridge, lll. # 312 692-7153

CINCINNATI, OHIO = c/0 Associated Offices,
Inc., 1717 Section Rd., Room B-6, Cincinnati,
Ohio 1513 531-3060

A

Find out today! Write or call any of the locations
listed below for a free demonstration and literature

on AUTOFLOW.

CLEVELAND, OHIO = 21360 Center Ridge Road,
Cleveland, Ohio ® 216 331-160

DALLAS, TEX. = 400 Tower So., 2720 Stem-
mons Freeway, Dallas, Tex. = 214 638-3890

DETROIT, MICH. = 3049 East Grand Blvd,,
Detroit, Mich. m 313 875-5721

HARTFORD, CONN. = 1128 Main Street, East
Hartford, Conn. = 203 289-2154

HOUSTON, TEXAS = 1010 East Holcombe Bivd.,
Houston, Texas ® 713 747-7010

KANSAS CITY, MO. = 4643 Wyandotte Ave.,
Suite 208, Kansas City, Mo. » 816 753-5372

MILWAUKEE, WIS. = 2433 North Mayfair Road,
Wauwautosa, Wis. m 414 771-7880

MINNEAPOLIS, MINNESOTA = 1153 Plymouth
Building, Minneapolis, Minn. » 612 333-6050

NEW YORK, N.Y. » 360 Lexington Avenue, New
York, N.Y. m 212 986-4050

PHILADELPHIA, PA. ® The Whiteside Bld
Heather Road, BalaCynwyd Pa.w=215835- 088

PITTSBURGH, PA. m The Clark Bldg., Suite
1300-01, Pittsburgh, Pa. w412 391-3439

*pat. pending.

APPLIED DATA RESEARCH, INC.

ROCHESTER, N.Y, m 871 Monroe Avenue, Ro-
chester, New York 716 442-0420

ST. LOUIS, MO. = 7811 Carondelet Avenue,
St. Louis, Mo. ® 314 862-2120

FOREIGN OFFICES

ENGLAND = Computer Analysts & Programmers
LTD., Cap House, 14-15 Great James Street,
London W.C.I. England

. ITALY m Syntax S.P.A., Via Camperio 3, 20121-

Milano, Italy

CANADA = gSales Representative) Dearborn
Computer of Canada, 250 Umversn; Ave.,
Toronto, Ontario, Canada m 416 368

TOKYO, JAPAN = (Sales Representatlve Jlapazn

- Office Supphes Co., Limited = No.

Chrome Honhaneda, Ota-Ku, Tokyo, Japan
EUROPEAN = (France, Belgium, Holland and
Swrtzerland) Sales Representative) CENTRE
D’ANALYSE ET DE PROGRAMMATION, 21 Rue
Leriche, Paris, 15e France

EUROPEAN = (Sweden, Denmark, Norri and
Finland) (Sales Representatlve) SYSTEMATIK
AB, Banergatan 37, Stockholm, Sweden

ADR is an equal opportunity employer
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If you think DIGITAL only makes small computers, how come the
PDP-10 lets 63 users develop programs, runreal-time experiments,
and process multiple batch streams — simultaneously?

Chicago / MASSACHUSETTS, Cam-
bridge and Maynard / MICHIGAN, Ann
Arbor / MINNESOTA, Minneapolis /
MISSOURI, St. Louis / NEW JERSEY,
Parsippany and Princeton / NEW
MEXICO, Albuguerque / NEW YORK,
Centereach (L.l.), New York City, and
Rochester / NORTH CAROLINA,
Chapel Hill / OHI0, Cleveland and
Dayton / PENNSYLVANIA, Philadelphia
and Pittsburgh / TENNESSEE, Knox-
ville / TEXAS, Dallas and Houston /
UTAH, Salt Lake City / WASHINGTON,
Seattle / AUSTRALIA, Brisbane, Mel-
bourne, Perth, and Sydney / CANADA,
Edmonton, Alberta; Carleton Place,
Ottawa; Toronto, Ontario; and
Montreal, Quebec / ENGLAND, London,

PDP-10:

Interactive time-sharing, batch
processing, and real-time operations
simultaneously. 3 levels of monitors.
Re-entrant software. Seven user
languages. On-line debugging.
Modular expansion. All forms of

bulk storage. Communications
equipment. Real-time interfaces.
Write for a brochure.

DIGITAL EQUIPMENT CORPORATION,
Maynard, Massachusetts, Telephone:
(617) 897-5111 / ALABAMA, Hunts-
ville’/ CALIFORNIA, Anaheim, Los
Angeles, and Palo Alto / COLORADO,
Denver / CONNECTICUT, New Haven /
DISTRICT OF COLUMBIA, Washington
(College Park, Md.) / FLORIDA, Cocoa / §
GEORGIA, Atlanta / ILLINOIS,

ITALY, Milan / JAPAN, Tokyo /
SWEDEN, Stockholm / SWITZER-
.+ LAND. Geneva

dlilglitlal!

COMPUTERS - MODULES
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datamation departments

23 Calendar
41 Letters to the Editor
83 Look Ahead
93 The Editor’s Readout
159 Poem
203 News Briefs
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94

98
102
108

112

117
123
127

135

141

148
161
165

171
181

183
193

252

MICROFILM—A NEW DIMENSION FOR COMPUTERS, by
Charles P. Yerkes.

“Where COM came from and some predictions about where {t's going.

WHAT CAN COM DO FOR US?, by J. R. Antal.

General Telephone looked into the subject and offers results of their research.

SELECTING THE RIGHT COM UNIT, by George H. Harmon.

Background and some guidelines, including a chart comparing characteristics.
COM AT THE MANNED SPACECRAFT CENTER, by Thomas

A. Fuller.
After six years of experience, NASA’s Manned Spacecraft Center is deeply
involved in computer output microfilming.

APPLYING COM TO A JOB BANK, by William V. Fogler and

George D. Benjamin.
The Missouri Division of Employment Security has improved the speed and
quality of placements by using COM techniques. :

THE COM SERVICE BUREAU, by Gerald R. Marks.

New kind of service bureau wants the small and medium-sized businesses.

PALINDROMIC PROGRAMMING, by William A. Bernstein.

A backwards-forwards program that could revolutionize the industry.

A SURVEY OF COMMUNICATION TARIFF DEVELOPMENTS,
by John E. Buckley.

Background information necessary for understanding the current changes and
controversy in communications regulation.

AN INTRODUCTION TO PROCESS COMPUTER SYSTEMS, By
Robert J. Matherne.

The various forms of procesy computers are discussed, and the advantages and
dicadvantages of each are described.

IMPLEMENTING THE VERY LARGE APPLICATIONS SOFT-
WARE PACKAGE, by Donald J. Minini. '

Some conclusions by Mohawk Airlines from experience in installing PARS.
A COMMUNICATION FACILITY FOR COBOL, by Harry T.
Hicks, Jr.

About the middle of next year, compilers should be available using these new
communication facilities.

A SHORT.GUIDE TO THE WONDERFUL WORLD OF COBOL,

by Howard Edelman. :
Why g;our official COBOL manual looks different from my official COBOL
manuat.

VOICE RECOGNITION AND RESPONSE SYSTEMS, by Cay

Weitzman.
Voice recognition is still experimental but voice response units are being
marketed in some variety.

STANDARDS FOR EVALUATING DATA PROCESSING MAN-
AGEMENT, by Milton C. Spett.

Some specific suggestions to replace the cliche “management must get involved.”

TRAINING—A BIG SUBMARKET, by Efrem Sigel.

Time-sharing gets the attention but training looks like a bigger moneymaker.

THE ANNUAL ASIS MEETING. A conference report.
NEWS SCENE

An examination of University Computing Co.s plan for a nationwide data net-
work . . . An editor reports on Univac’s workshop on technology and change
given for editors . . . A new company and its president and its version of LSI
and throwaway computers.

SYSTEM SPOTLIGHT
Apollo astronauts in NASA’s procedure simulators at the Manned Spacecraft
Center in Houston “fly” a CDC 6400.

230 New Software 269 Peoole

237 New Products 272 Index to Recruitment Advertisers
255 New Literature 275 Books

266 World Report 285 Index to Advertisers

268 Washington Report 291 The Forum
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The same old management
that put SDS out of business
now runs Xerox Data Systems.

Take a brand new company with very limited resources.
Enter it in a field dominated by the giants of American
industry. Give it a product that takes years to develop and
years to sell: digital computers. And make a profit while
nine out of ten others are counting their losses.

It's not just a management problem. It’s a case history.

Scientific Data Systems was founded: in September,
1961. By 1963 it was in the black. And has reported increas-
ing profits every year since.

Back in 1961 SDS management made a basic decision.
Instead of following the leader they concentrated on a
neglected segment of the market: the scientific-technical
community.

Now they’ve made another decision: to expand their
scope and go after the business in the general business
community. And because in business the Xerox name is
arecognizable asset, they changed the name of the com-

pany. Nothing else has changed.
So, if you’re wondering about their X D S
chances in this new venture, don’t worry.

They’ll manage. Xerox Data Systems
€l Segundo, California
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machines that make data move.

data boo-boo is a cost!y

. ’thmg In time, money, and wasts
man-hours. Teletype is doing some-

~ thing about it. Has a host of termi-

_nals, accessories and options that
~ deliver data right and right now.

December 1969

~ You're looking at the Teletype
Model 35 ACS (Automated Com-
munications Set) with a verifier
 _control. A terminal that does an

__exceptional jOb filling out busi-

ness:forms - on- hne wzth utmost

- accuracy.

t can verify. all or any portlon of

fixed data (company name, address,
etc) variable data (dates, prices,

quantities, etc.). And it verifies
character by character. Stops oper-"
ation immediately when tape is in-
correct. When' the operator omits

~a character, adds too many, or

~ types the wrong one. And it en-.
~ ables her to take corrective action
Stuntromc Accessorles do much

: |mmed|ately

 The result is an. error—free

composite tape. One that
p P *«thmg well worth looking into i

on-line to remote ~~ YOU are. _concerned about errors

creeping mto your:data system,

~can be used to transmit

Teletype equip-
 ment, computers,
~or other ASCIL
xcompatlble bus«-

~keeps wandering m

fingers from goofi

~complex of business forms.

‘ COﬂfl‘O' OVEI‘ transmlsswn errors

Te!etype also offers a number of

solid state logic modules that can

be added to Model 33, Model 35,

~ Model 37, Telespeed and Ink-
: tromc® termlnals to detect invalid

TELETYPE

We call them “Stuntrontc Accesso

ries.”” They accept distortions as

hlgh as 45% -and regenerate the.

~ signal with no more than 5% dis-

tortion. Mlmmlzmg erroneous

printouts due to misread signals

Some will even locate individual

 vertical parity errors in both page
~ copy and paper tape by having theﬂ

terminal print out or punch a pre-

‘programmed substxtute charact

more than error control duties, bu
this is an important function. Some '

,,;Detectmg errors in high-speed tape .
”r'transm:ssmn

- For hlgh-speed tape-to-tape trans-.

mission, Teletype’s Telespeed 1200 ‘

EDC set offers exceptional error

ontrol. Sends and receives at
¢ honzontaina "?

* through the way

it sho ,Id’ contact Teletype Corpo-
_ration, Dept 81M 5555 Touhy Ave-
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ORDER NOW!
FIRST FULL SCALE STUDY

Computer
Output 1 you could see

Microfilm

Published by National Microfilm Association

WELL-ILLUSTRATED PRACTICAL GUIDE TO AN
EMERGING SEGMENT OF MICROGRAPHICS.

MONOGRAPH CONTENTS:

'ves

» Technology « Equipment Guide 1 N
« COM Systems » Case Studies — ‘\ /
« Glossary « NMA COM Survey ..you wouldn’t need
« Bibliography » Market Forecast coaxing. Mail a check.
« Directory of Manufacturers
and Service Companies CARE Food Crusade, New York, N.Y. 10016

LIMITED EDITION — ORDER YOUR COPY TODAY!
NMA Members—$7.50 Non-members—$10.00
SEro. NATIONAL MICROFILM ASSOCIATION

<

: = P.O. Box 386, ANNAPOLIS, MARYLAND 21404

#SSociano"

CIRCLE 129 ON READER CARD

makI()a things

Maybe you want to control equipment, or
control a process, or inspect and test. Or per-
haps you want to acquire and evaluate data.
We make computers make things happen. Make
things happen to reduce your operating costs.

Tell us about your ideas. We'll work with
you to determine the feasibility of using a com-
puter for control. In addition to hardware, we .
can supply all the software required. One source
for the whole package.

Want more input? Send for our 8-page bro-
chure.

Ann Arbor contro! in parts plant.

AN ARBOR COMPUTER

415 W. HURON STREET / ANN ARBOR, MICHIGAN

a subsidiary of the
JERVIS B. WEBB COVIPANY

12 CIRCLE 88 ON READER CARD DATAMATION



Make now count.

Now has a new meaning in modern
business. .

It means now.

Not ‘‘lately.”” Or '‘pretty soon.”»Or
“'when they get it tabulated and typed.”

But now, this instant. I[t's meant that |

ever since Univac captured now with
general purpose, multiprocessor sys-
tems such as the UNIVAC® 1108,

The total systems design of the
UNIVAC 1108 hardware and software
components insures the integration of
real-time, demand and batch process-
ing in a classical time-sharing mode.

December 1969

The UNIVAC 1108 Executive System
utilizes multiple nanosecond central
processors, modular main storage, and
high speed auxiliary storage to give you
required responses in the now.

The system provides interfaces to the
user that permit utilization of real-time
programming, interactive-conversa-
tional demand processing, and local
and remote batch processing. All of the
facilities of the UNIVAC 1108 will adjust
dynamically to the multi-programming
operations of these environments either
singly or in any combination.

Ask a Univac representative about the
many advanced features of the com-
munications-capable 1108 II System. The
peripherals it can handle. The systems
design and training support that come
with it. The software packages and
application programs that are available.

And call him today. Univac can help
you capture now—starting now.

U N IVAC Psperry RARD

FIRST IN REAL-TIME INFORMATION SYSTEMS

13
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In the time it takes a line printer
to pound out one oversize page of printout...
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CLEVITE

. Thomas Harker
ite Corporation -

DOO St Clair Ave.

and, Ohio 4410

Mr. Harker:

hl(uishreplugcwmmtomhd.ium
0 in aclion-- operating at speeds.

twlom\mw,hv'hdm.mmp
mine for yourself thal it really is the next generation
joh speed prinlers-- here and nost

we_are settng up demonsirations around the
‘:“lo joe you the opportunity to observe the.
z%apwmmuu«mm{«
other printer you can buy for your computer
t enclosed 15 a schedule of demonstrations we wil

ting in the next few woeks. Please write or call
uswuhich tocation, and which day and time wil be

Yo
P mm!&wwﬂ@wmn-ﬂw&
o seeng you at the demonstration

Sincerely,
(uitlecd € Kocgf.

Ulard C. Koepf
Sates Manager

is computer printed on the CLEWTE 4800




Train anyone, anywhere, anytime

Computer Programming to Management Cncepts

D R R I I B R R R N I IR A I

New learner-controlled Video Assisted Instruction
(VAI) will train one student or your whole staff in
data processing, usually in /ess time than older meth-
ods and definitely at less cost. Equipment fits any
handy space, provides live-quality instruction at any
convenient time. Videotaped lectures, well-orga-
nized student guides and efficient testing let each
student learn at his own pace.

PLEASE SEND COUPON FOR FULL
INFORMATION ON NEW COURSES:
[ Computer Systems Fundamentals
O Introduction to IBM Systems/360
[0 COBOL [] ReportProgram Generator
[ . Assembler Language Coding
[J Combputer Operator Training [ Introduction to DOS
[ Introduction to Operations Research
[0 Teleprocessing Systems Concepts
[J Computer Concepts for Management
[J FORTRAN
Mail To: ADVYANCED SYSTEMS, INC.
1100 W. Northwest Hwy., Mt. Prospect, I1l. 60056

NAME

COMPANY

ADDRESS

e eensc et ettt st eesseas et s s s ansaieonn

CITY STATE ZIp

DVANCED SYSTEMS ncomonweo 1 01 0000

Or Phone 312/394-3443

P L R N I I I I R
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graphic input options: Including the Mouse, Joystick,
and the Tablet. In addition, the ARDS has 1.5 million
individually addressable locations for data on the
screen. And an independent input-output system,
ARDS has successfully performed on more than
: 20 different computers. The price for this
gem is under $8000. Compare that with
other terminals that sell for $30,000-
$250,000. Remember too, the ARDS 100A
is made by Computer Displays Inc. That
means delivery today. Not tomorrow. Why

@ not give your regards to ARDS.
Computer Displays Inc.

223 Crescent St., Waltham, MA 02154, (617) 899-0480

Computer Displays Inc. states it like it is. The ARDS
100A is the lowest cost graphic terminal made today.
Combining third generation electronics and the most
advanced display technology. The ARDS 100A
offers a complete graphic station in a self con-
tained desk-top console. And it gives you a
picture absolutely free of flicker and drift.
Why? Because the ARDS 100A uses a

new, direct view storage CRT that doesn’t
need refreshing. You get higher resolution,
better visibility, and easier readability of char-
acters. The ARDS 100A offers over 4000 characters on the
screen. Competitive display stations offer less than 3000.
And there are exciting extras, too. Like the multi-display
option; right margin detect (automatic return); and

CIRCLE 117 ON READER CARD
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in the Wes

Loomis courier service picks up
customer operating data tonight for
accounting center processing

and return delivery by morning.
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can you spare a

That’s a dirty tape for you. It'll
put the bite on your computer every
time. Dirty tape causes data drop-
outs. And drop-outs cost you
money. Bum deal.

RCA Computer Tape helps
computers lead more productive
lives.

RZENFRO

December 1969

Buddy;

It’s a special formulation
that starts cleaner. Every inch

" of every reel is tested and

certified in the cleanest of white
room conditions. (We believe
statistical testing is begging the
question.) And it stays

cleaner, longer.

CIRCLE 75 ON READER CARD

byte?

So? FFewer drop-outs, more
efficient computing.

Show your computer what the
good, clean life is all about.
Write RCA Magnetic Products,
201 East 50th Street, New York,
New York 10022,

The first step is clean tape. Ours.

RCA:
Tape

19
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U.S. MAGNETIC TAPE COMPANY HUNTLEY, ILLINOIS 60142
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Introducing
A
NEW LOOK
FOR
USTAPE

The eagle. A bold, new corporate identification
for U.S. Magnetic Tape Company.

Like our finest digital computer tape, the eagle
stands for strength, performance and arare
measure of singularity

Look to the USTape eagle — your continuing
assurance of superior magnetic tape products
forthe commumca‘uons/mformatnon industry.

R . Computer Tape  Video Tape Audio Tape

us
TAPE

A SUBSIDIARY OF WABASH MAGNETICS, INC. U |

December 1969 CIRCLE 153 ON READER CARD 21



GRAPHICS TERMINAL |

ADADE GRAPHICS TERMINAL

- 1:‘\,”‘,,..——-

e abalanabaabaaah

ansok SRAPHICE TERMINAL

ADAGE M

ansor " GRAPHICS TERMINAL

W

AnAgE GRAPHICS TERMINAL ]

" GraPH

GRAPHICS TERMINAL |

m

anADE GRAPHICS TERMINAL |

Looking forinteractive graphics?

We're not an interactive graphics supermarket, but we're begin-
ningto look like one. That's because we are the only company
marketing a full line of standard off-the-shelf graphics terminals
covering a broad range of price and performance.

Because of our experience in many fields, we can provide you
with the best and quickest solution for your specific application.
Adage Graphics Terminals are now in operation in government
facilities, the oil industry, processing and manufacturing plants,
aerospace, and in university research laboratories. Applications
range from three-dimensional dynamic simulations to information
retrieval and decision making. And from automating PC-board
production to supporting engineering design of new aircraft.
Qurterminals are being used for computer-aided signal analysis,
for geophysical data reduction, and for geological contouring.

Maybe we are an interactive graphics supermarket!

When you consider its features, it's easy to see the reasons for the
wide-spread use and acceptance of the Adage Graphics
Terminal. The AGT isa general-purpose CRT display system
designed especially for interactive graphics applications. it has a.
digital display processor, display generation hardware, and a
large screen CRT console with a full set of operator controls.

An AGT has extensive built-in image manipulation capability,

it normally includes magnetic tape or disk storage, and it's
always supplied with comprehensive systems software. These
resultin aterminal with a high degree of autonomy: an AGT can

Shop Adage first.

be connected to a central computer system without burdening
the response time or arithmetic capabilities of the central system,
or.itcan be used in a stand-alone mode.

Model AGT /10 is designed for efficient handling of two-dimen-
sional displays. Images can be continuously expanded or reduced
or moved abouton the screen. The AGT /30is configured to
optimize its use in applications involving dynamic display of
three-dimensional images, i.e., such images can be rotated,
translated, and scaled with picture changes made from frame to
frame. The AGT /560 is our super-powered model with a variety of
extra display modes. It can generate very complex dynamic
pictures containing up to 8,000 line segments. AGT's start at
$60,000.

One very nice feature —any model can be upgraded in the field.
So, if your problem expands, so does your terminal.

I you're in the market for interactive graphics, shop our super-
market first. Write to our Super Market Manager. Adage, Inc.,
1079 Commonwealth Avenue, Boston, Massachusetts 02215,

(617) 783-1100.

Graphics

CIRCLE 15 ON READER CARD
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calendar

DATE
Jan, 14-16

Jan, 19-21

Feb. 5-6

Feb. 25-27

March 23-25

TITLE LOCATION

3rd Annual Tampa, Fla.

Simulation

Symposium

Computer Software ~ New Yark City
- & Peripherals

Conference & Show

Systems Engineering  Dayton, Ohio

Conference

Annual EDP New York City

Conference

Info-Expo-70 Washington, D.C.

March 23-26
April 8-10
April 10-19
April 14-16
April 28-
May 1

May 5-7
May 13-15
June 1-3
August 25-28

Sept. 1-3

Oct. 5-9

Electronics Fair

Int’l Convention
& Exhibition

New York City

Numerical Control
Annual Conference

Boston, Mass.

Tokyo, Japan

Uxbridge,
England

Computer Graphics
Int'l Symposium

Nat'l Microfilm San Francisco
Convention

Spring Joint Atlantic City
Computer Conference

Educational Data Miami Beach

Systems Convention

Info Processing
& Operations Research
Joint Conference

Western Electronic Los Angeles
Show & Convention

25th National New York City
Conference

Computer 70 Int'l London,
Exhibition England

December 1969

Vancouver, B.C.

SPONSOR/CONTACT

Annual Simulation Symp.
P. O. Box 1155,
Tampaq, Fla. 33601

COMPSO/Bernard Lane

Computer Expositions, Inc.

37 W. 3%th St.,
New York, N. Y. 10018

AllE
345 E. 47th St.,
New York, N. Y. 10017

AMA
135 W. 50th St.,
New York, N. Y. 10020

Info. Indus. Assoc.
1025 15th St. N. W,,
Woashington, D. C. 20005

IEEE
345 E. 47th St.,
New York, N. Y. 10017

NCS/Lawrence Levine
Hitchiner Mfg. Co., Inc.
Milford, N. H. 03055

Int'| Commerce Bur./
U. S. Commerce Dept.
Washington, D. C. 20230

Brunel Univ./R.D. Parslow
Computer Sci. Dept.

Uxbridge, Middlesex, Eng.

NMA
250 Prince George St.,
Annapolis, Md. 21404

AFIPS
210 Summit Ave.,
Montvale, N. J. 07645 -~

AEDS/Dr. Henry Fox
3525 N.W. 7%th St.,
Miami, Fla. 33128

IPS, CORS/Session 70
1177 W. Hastings St.,
Vancouver, B.C., Canada

WESCON/Don Larson
3600 Wilshire Bivd.,
Los Angeles, Calif. 20005

ACM/Sam Matsa
IBM, 410 E. 62nd St.,
New York, N. Y. 10021

BETA
109 Kingsway,
London, W.C.2, England

I
You wrile
reports

SYOARD*
tan Save you
(ime and
money

* A proprietary Software system of
GENASYS CORPORATION.

SYSARO is a machine inde-
pendent computer system that
produces the COBOL Data Divi-
sion of a report program directly
from the report layout. The de-
signer of the report has the layout
keypunched (from our easy to fol-
low instruction) and this provides
a SYSARO produced print image
and all of the COBOL coding for
the Data Division of that report.
This saves a good deal of tedious
computer programmer effort and
produces the finished report
quicker. SYSARO is available im-
mediately under a leasing arrange-
ment with user organizations.

Write, using your company letter-
head, or call for further information.

(202) 293-1166
2011 EYE ST N.W.

WASHINGTON,

20006

CIRCLE 205 ON READER CARD

23



The Datafax“Electronic Mallbox
- by Stewart-Warner.

The best |
' Facsimile Transceiver
on the market today.

THE FASTEST ) ( MOST AUTOMATIC h

The "Electronic Mailbox™ is 26% | Automatic answer. . . Automatic disconnect at the end of
faster than any other available acall. .. only the “Electronic Mailbox'’ has a telephone
facsimile transceiver. An 82" coupler which answers and hangs. up automatlcally
x 11”7 document is sent over unattended. A stack feed document
the dial network in 4% min- loader transmits 50 documents with
utes versus 6 minutes for the no one in attendance and hangs up
competition. This reduces automatically after the last copy.
your telephone toll charges. Savings in clerical time and tempers .
With a self contained paper are substantial. OUR COUPLER
supply, there’s no wasted
time loading for each trans-

mission. No limit on message EASIEST TO USE

length. OUR MACHINE
g ) | Nodrums or folders to load, levers to pull, or hatches

to open . . . no complicated controls. Anyone can
operate the “Electronic Mailbox’ . . . even the boss,

LEAST EXPENSIVE A kwhile Sally is on her break.

Because the “Electronic Mailbox” is

25% faster than competitive machines, ( ij

the more copies you send the more SERVICE
money you save. If you send only 4 '

pages per day, your total monthly fac- EVERYWHERE
simile cost would be approximately
7% to 11% less than with competi-
tive units. With every additional copy
your savings become greater. Our
Management Report expands on
these cost comparisons.

Stewart-Warner offers
Datafax facsimile service in
over 70 United States and
Canadian cities.

OUR SERVICE

YMBOL OF

S

i
\
)
\ T-W R P i :
\ STEWAR RRNER CORPORATION 1300 N. Kostner Ave,
1
1 [exceLLEncE
|}
[}
1
\
)
\

Datafax Chicago, lIl. 80651
Phone(312)292-3000

[J I'm sold. Please deliver. unitson___________ (date).
O I'm interested. Please have a salesman telephone for an

\\ appointment and demonstration.

\ O I need more information. Please send me my Management

Report on Facsimile Cost Comparisons.

\ Company _
‘\‘ Address
1

\ City, State & Zip

-

% Telephone Ext.
1
1\ D
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WANT TO SEE WHAT YOU ARE TALKING ABOUT...
CLEARLY AND IN PERSPECTIVE?

PICTURE

LDS1

IN YOUR PLANT

Combining high speed line display with
fast graphic processing, Evans and
Sutherland Computer Corporation’s
Line Drawing System, Model 1, is
uniquely capable of displaying very
complex objects. It lets you and every-
one else see what you are talking about!

The Evans and Sutherland Display
Processor is the only link needed
between the data base in the main
memory and the picture on the scope.
The LDS-1 extracts graphic information
directly from the data base without
costly central processing unit programs.
For the first time, you can see the data
base in perspective in rea! time!

LDS-1 performs real time rotation and
translation, real time perspective
presentations, and real time clipping
and scaling required for magnified
views without any central processing
unit software.

Use of the Evans and Sutherland Line
Drawing System, Model 1, with a
special hand viewer called the Lorgnette
provides detailed displays in stereo
and color.

The Evans and Sutherland LDS-1
enables the user to display effective
drawing areas of more than an acre
and still ““zoom’’ in to examine a
10-inch square without loss of resolu-
tion. Clipping can be performed 100
times faster than with software.

It displays 2,500 line pictures in 1/30th
of a second, but it can process a

data base many times larger.

LDS-1 can be used as a subsidiary
time-shared processor to drive currently
existing remote scopes. It also can be
installed on any scientific computer.

We would like you to have the complete
picture of our Line Drawing System.

For more information, contact:
Evans & Sutherland Computer
Corporation, 3 Research Road,
Salt Lake City, Utah 84112.

EVANS & SUTHERLAND COMPUTER CORPORATION

CIRCLE 120 ON READER CARD




You already own
thousands of these
efficient
data-gathering devices.

To make them computer-compatible,
all you need 1s

e Indiscriminate Reader.

Pencils. Ordinary, everyday pencils, Surprisingly, The Indiscriminate
No special training required to use them. Reader doesn't cost an arm and a leg.
The Motorola Indiscriminate Reader To buy or to lease, Prices start at $3600.
reads ordinary pencil marks. On tab Lease rates are similarly moderate.
cards, On page-size documents. On Spec sheets and application data are
snap-out forms. On any kind of document, yours for the asking. Drop us a note.
really, that you might need. Pencil will do just fine. Motorola
It also reads keypunched data. And Instrumentation and Control Inc.,
pre-marked data. All three combined, on a Subsidiary of Motorola Inc., P.O.
single form, if you like. Box 5409, Phoenix, Arizona 85010.
It outputs to mag tape, teleprinter, or ’
t dard modems for remot -
e foodems ¢ @ MOTOROLA Information Systems

4381
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MEMO

to: M.B.
from: J.S.
subject: Communications System Reconsideration

date: October 1, 1969

1've been doing some analysis on the system reconfiguration we've
discussed and thought you might be interested in the results.

CURRENT LAYOUT PROPOSED LAYOUT

9600 bps

s TM4
compuTER

compuTed AT WOME OFF\E

AT HOME oFF\CE

CURRENT MONTHLY MILEAGE coSTS FOR A SINGLE 3002 C2 LINE (Interstate)

_first next next next
100 miles 150 250 500 TOTAL C0ST = 1,000 MILES
$156 $248 $289 $412 $1105

TOTKLMONTHLYCOSTSFORCURRENTSYSTEM: $1105 ¥ 4 lines = $4420
TOTAL MONTHLY MILEAGE coSTS FOR PROPOSED SYSTEM: $1105

SAVINGS PER MONTH WITH PROPOSED SYSTEM: $4420 — $1105 $3325

TOTAL COST OF CODEX cT-4 TERMINAL (AE—QG,TM—4)
$13,975 (AE-96) $5,070 (TM-4) = $19,045 per yerminal

TIME NECESSARY TO RECOVER INVESTMENT:
438,090 peT ¢T-4 system

g3 326 savings per month $38,090 - $3,3250 = 11.4 months

We will recover investment in 11.4 months and every year thereafteT,
we will save §39,900.
12 X $3,325 = $59,900

Please return with your commentse <§ ;
. L7\

For-all the i :
. formati :
Oliver Suddn ation 'you need i
en, Marketi to prepal R P R
Ave., Watert rketing Manager re your own:m S
) . X K : m: e AR
own, Mass. 02172. Tel. (6???8)2(6(;:(3)6%% ?’tio oMo, WIS
8 elex
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Data. We make optical scanning
‘also make forms for just about every conc

data processing application. with that kind of back-

grpund;‘,Weknow what an OCR system requires 10
- operate efficiently and trouble-free. And we're sup-
plying OCR forms that work 10 users across the

nation in a variety of sizes and styles including con-

December 1969

now-how to ‘dévielopforéaihjeg
your. e“rations#cutcko'sts,:'

all the details, and put you in touch with a
trq& Data omppter supplies specialist near you.

“'Business Products Group

Dept. 131 -

 Control Data Corporation
4570 West 77t Street

- Eding, Minnesota 55435

CIRCLE 162 ON READER CARD

hehﬁmber pelow today. We'll :
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how to get .,
. () an extrg
28,000 iines Per minute

out of your computer

000 line-per-minute Micromation ~first practical means of immediately communi--

rinter. Considering the limitations of your present ~ cating computer generated data anywhere.

ct printe ' ' For external distribution, paper copies can be

~produced from data film at 5,200 pages per hour.
In just one hour, you can get out 20,000 bank
statements, 200,000 labels, or 5,200 direct mail
pieces on preprinted, multi-colored forms.

_ Only one company offers the complete family
of machine systems; service centers; Kalvar dry film
processing; all associated supplies; systems and
software support; worldwide maintenaace.

Iﬂb_yf'qg 4

Mmicromation systems




complete
| graphics
- sUppor

GRAPHICS: a complete package for all key-driven terminals

® Interfaces with existing
operating systems

® Operates in stand-alone or
multi-programming
environment

® Simple, standard, program
interfaces

® Low core requirements
® Queued interrupts by function

® Privileged access password
handling

® ‘Page. storage and retrieval
® Process overlay control

® For any COBOL compatible
system with local or remote
graphics access

® Application description
manual

® User’s guide

® Complete program
documentation

® Three weeks of on-site user
assistance

® Installed user references on
request

Write or Phone:
turnkey systems inc.

one eleven east avenue, Norwalk, Connecticut 0685 1
(203) 838-4581

CIRCLE 141 ON READER CARD




What would you do if your top programmer
were activated tomorrow?

Without instant documentation for your
programs you'd be in trouble.
That's where our Quick Draw comes in.
Quick Draw is a programming tool that
uses the power of your own computer to
produce documentation for your programs,
It produces flow charts, format
listings, and cross references:to
data names and paragraph names.
And it does it faster than your pro-
~grammer could hope to. So fast,
in fact, you save up to 309, of
_present programming costs.
Quick Draw was developed espe-
cially for use with COBOL,
FORTRAN, BAL, as well as other
assembly languages. And it's
applicable for most computers.
Interested in having a reserve
force of your own? Just send
the coupon. No obligation .
of course.

NCR

THE NATIONAL CASH REGISTER COMPANY, DAYTON, 35400 #

mmemenmsmecnaas iaemimmadnm amaiasy
Tell me more
about Quick Draw.

r
1
1
¥
1
1
t
1
]
1
1]
+

Title
Zip

45412

Company

e miemmmawes . ———————
Name

Mail to:
Box 111 — Walnut Street Station

NCR — Quick Draw

Dayton, Ohio

T R PRI T L L Y caasund
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Adifiio OEMs

~ that coesntend with the holidays.
Thats Uliramation.

The gift is money . . . in the form of two unique
financial arrangements on the

Honeywell 316 computer.

One, a quantity discount deal that saves you
plenty. It entitles you to a provisional

discount based on your estimated requirements
over several years. Dozens of OEMs are
already taking advantage of this arrangement.
The other, a spare parts kit you can lease
instead of buy. It can save you a bundle.
That's Ultramation . . . the ultimate in

computer savings to OEMs.

The H316 is a bargain to start with: First under

$10K, 16-bit computer with big computer

company back-up. More peripherals than anyone

else. Worldwide support. Plenty of proven
software.

You'll probably want rack-mountable or table-
top models more than the glamorous version

pictured here (and in the Neiman-Marcus

Christmas Catalog and major consumer
magazines).

Find out more about the gifted H316 and the
unique financial arrangements for OEMs. Write
Honeywell, Computer Control Division,
Framingham, Massachusetts 01701.

The Other Computer Company:
Hongywell




Unfair
Housing
Isn’t

Unfair
It’s lllegal.

Fair housing is a fact. If you live under a roof or want to, the new law covers you.
Find out what the law says. Write: Fair Housing, Washington, D.C. 20410

34 DATAMATION



If your office isn't exactly surrounded
by good keyhoard operators,
we can train as many as you need.

We specialize in increasing the
productivity and accuracy of
computer input equipment
operators —experienced employees
as well as new operators.

For example, when the Book-
of-the-Month Club moved its offices
to Camp Hill, Pa., they discovered
there weren’t enough key punch
operators available. So they called
us in. And we trained the operators

We increase the productivity
and accuracy of existing operators,
too. We do it by reducing operator
errors by 509, to 809,. And by
increasing speed from 159 to
409, with corresponding expense
savings.

Computerworld concluded, in
an independent study, that the
average increase in operator
productivity is 229.

So it’s no wonder that top

‘Fortune companies like AT&T

and Mobil Oil use our services.
So do 4 of the top 5 banks

listed by Fortune. And 8 of the 10
leading insurance companies.

We train for whatever type of

keyboard-operated equipment you
have. Keypunch, magnetic tape,

typewriting, CRT, calculating, etc.
How we do it.
KTT has the specialized talent,

7 - techniques, and materials. Also,
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A our training is “operator oriented”

.““Instead of “machine oriented.”
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Where we do it.

KTT is unique. We do not
operate schools or conduct classes
in the usual sense. We work only
with employers.

KTI trains on-the-job or
off-the-job. Our professional
instructor will work with your
operators on your own equipment
and primarily on your own
documents.

What it costs.
The amount varies. But
savings in the first year usually
exceed five times the investment.

So the service pays for itself in
9-13 weeks.

Free consultation or appraisal.
For a free consultation about
KTI, or a brief appraisal of your
present operators, write or call us.
Then, you can have as many great
keyboard operators as you need.
No matter where you’re located.

Kevboard Training Incorporated G3

We make your operators
as good as your equipment.
292 Madison Ave., New York, N.Y. 10017. (212) 889-2430.

Nationwide: Boston (617) 742-3522. Chicago (312) 298-4170.
Cleveland (216) 762-4431. Detroit (313) 352-1133.

.~ Hartford (203) 249-9309. Los Angeles (213) 386-5650.

Philadelphia- (215) WA 2-8651. San Francisco (415) 552-3980.
Washington, D.C. (202) 638-3890. Toronto (416) 225-2535.
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New “juke-box"digital data input output
puts your data on records-for pennies a copy.

You can now get your digital data on
records! Sturdy. Compact. Tamper-
proof. And for only pennies a copy.

Pressed into a vinyl base like an ordi-
nary “hit” record, data on a platter is
part of a new concept in data distri-
bution, storage and retrieval —the first
of a new generation of low-cost digital
data products from EG&G.

As a random access mass-storage pe-
ripheral to CRT terminals "and small
computers, the DATAPLAYER* Termi-
nal gives you on-line random access
to alphanumeric or digitized graphic
data stored on DATAPLATTER* Digital
Records in any machine readable lan-
guage. Capabilities include standard
data bases, subroutines, instructions

and complete computer programs.
*Trademarks of EG&G, Inc.
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A 7-inch DATAPLATTER record can
store up to 5 million bits per side, ac-
cessible in seconds. On-line random
access to a hundred or more records
in a “juke-box” type changer could
provide billions of data bits for CrRT
display, computer memory transfer,
or hard-copy printout in 15 to 30 sec-
onds. Data transfer rate is nominally
16 Kilobits per second (2,000 bytes).

Look into this new, low-cost subsys-

tem for your data processing. A free

sample of the DATAPLATTER record
mailed to you in an informative “‘book-
let album”, is yours for the asking.
Write EG&G, Inc., Systems Develop-
ment Division, Crosby Drive, Bed-
ford, Mass.01730.
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\ EGzG

SYSTEMS DEVELOPMENT DIVISION

DATAPLAYER Terminal is a compact, solid-
state, stand-alone peripheral. Individual
plug-in boards contain stylus assembly and
turntable, power supply, input and output
interfaces, and control electronics.
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Suddenly more and more top executives
are discovering the rewards of
Computer Time Marketing

Time Brokers Inc. is the pioneer company in computer time market-

ing. They can help you use computer equipment more profitably—

your own or somebody else’s. They know the computer time market

better than anyone. And no other specialist in marketing computer

time serves so many blue chip firms coast to coast. Read on.

“FIME IS MONEY,” goes a wise old American say-
ing. Today, more and more top executives are dis-
covering this holds true for com puter time as well.

“You should 7zake money when you sell computer
time and you should szve money when you buy it,”
says Time Brokers Inc. '

TBI brings buyer and seller together

Time Brokers Inc. markets computer time. This is
the firm a growing list of top corporations are turning
to when they buy or sell computer time.

Time Brokers Inc. brings buyer and seller to-
gether. They’ve been doing this since the pioneer
days of computer time marketing so they know
every bump in the road. And they never forget
“time is money,” for buyer and for seller.

Thus Time Brokers Inc. is more able than any
other firm when it comes to marketing computer time.
Their long experience helps them quickly arrange
agreeable terms for buyers and sellers. They know the
currently equitable prices for computer time. And their
amazing network of branch offices and marketing
representatives keep track of computer availabilities
€oast to coast.

TBI makes bargains for you

~ regulars. They can tell buyers how to cut set-up time

to a minimum. And they know down to the last detail
all factors which affect availability and price.

Time Brokers Inc. is the only firm that has been
setting guidelines for buyers and sellers ever since
the early days of computer time marketing. Today,
their long list of customers include the country’s
bluest chips.

Free: the last word

To help every top executive know more about
computer time marketing, Time Brokers Inc. publishes
“Com puter Time Report.” This quarterly report con-

-tains detailed information about computer time avail-

ability and prices. This is the report many in the indus-
try call the last word in computer time marketing.You
can get it free by mailing the coupon below.

MAIL TODAY

B Svend Hartmann :
TIME BROKERS INC. ¢
122 East 42nd Street, .

| New York, New York 10017

National Brokers of Computer Time

Yes, please send me a free subscription to

Computer Time Report.

But Time Brokers Inc. are not mere middle men
and record keepers. They are businessmen, out to Name
serve you. They have the uncanny ability to bargain Title
successfully for computer time. They can evaluate con-
figurations, shift availabilities and size of jobs. They Company
l.<n0W all abox.lt.storage space, job ‘responSIbllmes, max- Address
imum and minimum usage, location, terms and credit.

. . i Zi

They can tell sellers why it pays to make their City State P
equipment available to spot time buyers as well as
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Datapoint 3300 and friend
A new thrust in time sharing

Computer Terminal Corporation proudly
announces its 3300T Magnetic Tape Unit
to expand the capabilities of its Data-
point 3300 remote data terminal for time
sharing use. We believe it to be a mile-
stone in the growth and acceptance of
the time sharing concept.

Styled as a companion unit to the
Datapoint, the 3300T utilizes replace-
able tape cassettes each capable of
storing 800,000 characters. The develop-
ment of this tape unit with its substantial
storage capacity greatly expands the
practical usefulness and range of appli-
cations for the Datapoint 3300.

With the 3300 Magnetic Tape unit, the
Datapoint 3300 becomes a much more
useful tool for “interactive’” time sharing
users who must work with large masses
of data. Availability of the 3300T will
greatly expand the number of commer-
cial and business organizations which

can effectively utilize commercial time
sharing services. The large masses of
data normally associated with commer-
cial data processing can be readily
stored on the 3300T’s replaceable cas-
settes, and then displayed on the Data-
point’s CRT screen, edited locally and
transmitted to the central computer,

The 3300T is essentially a cartridge
tape transport with storage buffer and
the controls needed to provide 1.) on-
line data storage, 2.) off-line message
preparation, 3.) high speed off-line mes-
sage retrieval (with lines displayed on
the screen in either ‘“Forward” or “Re-
verse” directions), and 5.) editing capa-
bility.

In use the 3300T is located immedi-
ately adjacent to the Datapoint. The two-
unit system retains all the other features
associated with the Datapoint alone,
which includes complete interchange-

.ability with standard teletypewriter

equipment, totally self-contained (no
control unit required), high speed data
transmission capabilities, a high capacity
and flexible CRT display, easy to read
characters, solid state construction
throughout, modern styling, and a 64-
character keyboard set. Ten key numeri-
cal keyboard and speed buffer above
600 BPS remain optionally available.
Both Datapoint 3300 terminal and the
3300T tape transport are consciously
styled to be compatible with modern
office decor. If you're now using a time
sharing service, or would if available
service included a remote data terminal
system which could readily accommo-
date large masses of information, our
system is for you. For further information,
contact the regional office nearest you
or write Computer Terminal Corp., 9725
Datapoint Dr., San Antonio, Texas 78229,

REGIONAL OFFICES: 3807 Wilshire Blvd. /Los Angeles, Calif. 90005/(213) 380-2497 - 7851 Metro Parkway/Minneapolis, Minn. 55420/(612) 727-1344 - 1815 N. Fort Myer Dr./Arlington, Va. 22204 /(703) 524-6455
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Computer
Terminal -
Corporation

A TEXAS CORPORATION

39



‘\\} 6”&'—‘\&«;\

PDP-15 is a Picasso at a
House Painter’s Union Hall.

Nothing against house painters. Or unions. But in the world of middle size,
middle-priced computers, PDP-15 is different. It is monitor controlled. It comes
in 4 versions to fit applications and budgets. It is expandable. And its software is
complete — including an advanced package — and proven in 400 computers
already in the field. Write. '

dlilglit]al!

COMPUTERS - MODULES
Digital Equipment Corporation
Maynard, Mass. (617) 897-5111
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morlocks and bagels

Sir:

It would seem that neither Dr. Hardin
(“An Evolutionist Looks at Comput-
ers,” May, p. 98) nor any of those who
have written in about the Morlocks
and the Eloi have bothered to actually
read H. G. Wells “The Time Ma-
chine.” Your readers may be amused to
know that the Eloi were meat animals,
human cattle bred and herded by the
Morlocks to serve as food. The impli-
cation that Wells pictured his Eloi as
an intellectual elite is altogether un-
founded. “Beautiful people,” yes, but
only as a result of being bred for ten-
derness. They had the intellectual level
of five-year-old children and were capa-
ble of little more than singing, danc-
ing, eating, and, presumably procre-
ating.

Shame on Messrs. Hardin, Maurer,
Klugh, Thompson, Wrigley, and Kuch
for a perverted misapprehension and
for aid and abettal thereof! And a
soduk® to the editor for not calling
attention to this egregious obfuscation!
Fraxk CHAMBERS
Princeton, New Jersey
*Qpposite of .. .7

Ed. note: Sorry, can’t give it to him right now ...
he’s out singing and dancing and eating, etc.,
etc.

apollo follow-on

Sir:

The News Brief published in DaTa-
MaTION (Oct. p. 169) on the problem
in the Apollo guidance computer dur-
ing the lunar landing of Apollo 11 is
essentially correct but the suggested
cure ignored many of the other con-
straints that must be considered when
designing or selecting a computer for a
system like Apollo. These other con-
straints have equal or higher priority
than the computational speed. A slow
computer can accomplish the ‘mission
even under overload conditions as was
demonstrated during Apollo 11 land-
ing. The Apollo Computer was de-
signed and programmed with the capa-

cracking the code

Sir:

With reference to Tom Pittman’s letter
in the November issue about 1BM’s
having flubbed by selecting a Bcp rep-

‘resentation as the card code for Sys-

tem/3, may I offer the following ob-
servations:

1. It seems obvious that the card code is designed for binary representation (2 octal digits). The

table is: -

Octal Octal
00 SP 20 0
01 1 21 /
02 2 22 S
03 3 .23 T
04 4 24 u
05 5 25 v
06 6 .26 W
07 7 27 X
10 8 30 Y
11 9 31 Z
12 : 32 &
13 # 33 .
14 @ 34 %
15 ’ 35 —
16 = 36 >
17 “ 37 ?

Octal Octal

40 - 60 }
41 J 61 A
42 K 62 B
43 L 63 | C
44 M 64 D
45 N 65 E
46 (o] 66 F
47 P 67 G
50 Q 70 H
51 | R 71 1
52 ! 72 ¢
53 $ 73 .
54 * 74 <
55 ) 75 (
56 ; 76 -
57 1 77 T

2. This is not a 6-bit subset of EBCDIC. The rule to get System 3 code from EBCDIC is:

a. Substitute | for [
Substitute ¢ for |

b. Substitute SP for 0, O for -, - for &, & for |, | for SP, and then change | to }. Sort of a round
robin, utterly unjustified unless this is a deliberate example of cypher-ilke substitution to

lock in the users.

c. Interchange the columns left to right, so that A is octal 01, J octal 21, / octal 41 and 1 is

octal 61. Again a round robin.

Perhaps IBM can furnish a device to convert System 3 card files to card or other media files for
360 usage, but the different collating-sequence guarantees that they will be in the wrong order

for the customer’s usage.

3. Note that octal 57 and 77 are the famous characters of PL/I. Could this be a clue? Why only a

right brace and not a left brace?

4. The closest code IBM has to this one is that of the 305 RAMAC, which is an exact subset, with

the exception of < instead of [].

It would seem that Mr. Pittman is
wrong—it’s worse than he thinks.

Name withheld by request
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bility of pe1f01m1ng the high priority
tasks first and causing low priority tasks
to wait for periods of reduced activity.
During the landing, the computer was
eliminating low priority tasks and was
signaling the astronauts of this fact via
the alarms.

The “other constraints that your
News Brief ignored are the physical
size, power consumed, reliability, and
availability, There is no computer
available even today that can match the
Apollo computer’s computational ca-
pacity and still meet these other con-
straints. Under peak conditions, the
computer operation is within 10% of
the overload conditions, but if the oth-
er constraints were not met, Apollo 11
would not have flown. The Apollo
Computer has 38,000 words of memo-
ry and extensive interfaces, yet occu-
pies under 1 cubic foot, consumes less
than 70 watts of power and weighs
about 70 pounds. In addition, it has
successfully passed extensive qualifica-
tion tests and has demonstrated a
MTBF of greater than 12,000 hours. To
meet the requirements of qualification
tests, software development, and flight
schedule, production computers had to
be available in 1966. It is true that
usmg the computer technology avail-
able in 1969, a smaller computer could
be de51gned with more capacity and
speed but the resulting production
computers, ground support equip-
ment, and software would not be
available before the present Apollo
program is complete.

Erpon C. HaLL
MIT Instrumentation Laboratory
Cambridge, Massachusetts

his and irs
Sir:
I am a computer enthusiast. A pro-
grammer for over twenty years, I start
my computer day in- the morning
shower. Computers are great, but I
really worry about blind faith in the
human use of these devices, particular-
ly since it just happened to me again.
Returning from a business trip to
Europe, I found a notice from the 1,
Ogden, Utah, to the effect that “you
made a mistake in arithmetic and owe
us $1380—pay up four days ago.” As a
computer user, I wasn’t worried about
my capability in arithmetic—the ma-
chines do that for me—but I am get-
ting a little too old for such shocks to
my heart, So with pencil in shaking
hand I worked backward from the tax-
able income figure that the computer
gave and found a curious coincidence
—the difference just happened to be
twice the amount of a rental business
loss. In other words, the input operator
forgot to enter a minus sign! And just
this set the ponderous wheels (or
chain) in motion.

41



An expert talks about Betd’s
new computer output microfilmer.

Beta's been around awhile. And big people are always asking them to take on way-out projects.
Like me, for instance. | used to be a big cheese. In fact it wasn't until just recently that some people
came up here and found out what | was really made of. And naturally they had to tell the world.
That's where Beta came in. All those pictures you saw on your TV set came down in the form
of scrambled electronic impulses. This cathode ray tube of Beta's unscrambled them and created the
picture that was televised to you. Now Beta's using that same CRT display system in their new computer
output microfilmer. The Beta COM 600. Which is like marrying digital technology to microfilming.
And what happens is that you can put all your records right from your computer on microfilm and
retrieve them in no time. It'll print out inventories, accounts, daily transactions, etc. twelve times
faster than impact printers. And graph them, too. Remember the name: Beta Instrument Corporation,
20 Ossipee Road, Newton Upper Falls, Mass. They're the kind of people
you ask to do a job and they give you the moon.
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letters...

This was worse, of course, than the
time they underpaid me at Lockheed
because the 604 board had only two
positions for the income tax deduction,
on the supposition that salaried em-
ployees would not have more than sev-
en exemptions.

The point of this is that I would like
to make a collection of stories about
human blind faith and misuse of com-
puters, not to harm the computer in-
dustry or the users, but rather to help
prevent, if possible, further misuses.
Therefore, I ask your readers if they
would be willing to send me whatever
stories they have along this line. Be-
cause they may be published, I would
ask for their signatures as believing
them to be true, as well as a source for
verification. For examples, I give two
more incidents from my own experi-
ence.

1. Univac used a 7090 FORTRAN
program which gave answers over the
full range of floating point numbers,
1038 to 1038, Unfortunately, the
1107 mushed out below 10722 and
gave nothing but zeros. Seems that the
engineer and his wife thought it was
OK to trap on underflow in the less
significant part of the result. I didn’t,
and we changed seven machines al-
ready in the field.

2. Univac was trying to sell the
U.S. Army an 1107 to replace 3-initial
equipment. In compiling a FORTRAN
source program that was running on
this equipment, the 1107 compiler
gave a diagnostic to the effect that
there was an entry in the middle of a
po loop. A noncom, upon checking,
was forced to admit to the general that
it was true, for three years of wrong
answers. (Of course I feel better now,
since pop has said that their ABM pro-
grams will work. Possibly a new gen-
eral.)

R. W. BEMER

General Electric Company
Mail Drop M-2

13430 N. Black Canyon Hwy.
Phoenix, Arizona 85029

Ed. note: Bob Bemer is a respected and well-liked
member of the industry, so drop mail in M-2.

chip shot

Sir:

We read John Wessler’s October arti-
cle (p. 147) on Cogar and its mono-
lithic memory products with interest
and enthusiasm. It was generally accu-
rate and fairly reflects the thrust of the
business; however, the stated yield
projections may be misleading in that
yields not only vary with time, but also
vary widely with chip complexity. The
yield for a six-circuit monlithic-memo-
ry support chip may well be several
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times that of our 4,096 bit rom chip at
the same point in time. It should also
be noted that it is not our practice to
speculate upon the yields of any other
manufacturer.

RosBerT M. MEADE

Cogar Corporation

Poughkeepsie, New York

core respondent

Sir:

Mr. Michael von Schneidemesser is
right in noting (Letters, Nov. '69) that
the 3,000 18M: 360’s in Europe differ as
a group from their domestic counter-
parts. The European versions on a per-
centage basis have fewer auxiliary ca-
pabilities and limited core storage—
both the predictable result of many
relatively new dp organizations mak-
ing a modest start.

Still, T cannot accept this as a total
obstacle to the purchase of software
packages. Europe has a number of so-
phisticated systems with large core
that can readily accommodate pack-
ages. As an example, Parson and Wil-
liams (Scandinavian Computer Sur-
vey, 1968) determined that Scandina-
via has considerable systems capability
in 380s. A quick check of the first page
of their data (p. 18) shows 19 1BM
360’s with internal core storage as fol-
lows:

Internal Core Number of Systems

BK. o 7

12Ke oot 1

16K, o 3

32K, 4

35K, .o 1

64K. ... 1
128K. .o 1
262K. ..o 1

While the majority are, as Mr.

Schneidemesser notes, small, some are
clearly not.

I checked this situation with R. C.
Dickinson, Marketing Director for
ARIES Corporation. Mr. Dickinson re-
cently returned from Europe where he
demonstrated the promPT Manage-
ment Control System and Auropia-
GRAMMER II Flowcharting packages
for franchisees and customers. He re-
ports successfully running the 32K
AUTODIAGRAMMER 1I system at four
separate sites in France, Denmark, and
Switzerland and feels that the market
is sufficiently developed for modest
sales of 32K coBorL packages. As
users upgrade their systems, he antici-
pates more sales in the future.

Thus, while I agree that all 1Bm
360’s in Europe are not part of the
existing market, a number of systems
can probably handle current packages.
Jonn J. HampTON
Baltimore, Maryland

creeping error
Sir:
A typographical error has apparently

crept into A. R. Worley’s excellent ar-
ticle “Practical Aspects of Data Com-
munications” in the October issue. In
the discussion of baud rates on page
62, the unit code for stop is defined in
terms of the duration of the informa-
tion bit. Therefore, the solution for bit
time should read:

(6+1.42)x = 100

x ='13.5 ms = bit time

HaroLp J. BARTON
Boston, Massachusetts

glinski’s glitches

Sir:

I was most interested to read “Com-
puting in Canada” by Prof. G. S. Glin-
ski in your September issue.

Professor Glinski paints a rather dull
picture of the Canadian computing in-
dustry. Nothing could be further from
the truth as there have been many
exciting developments in the last
twelve months.

Professor Glinski quotes from the
Census of Computers in Canada
(1968) indicating there are some
1,613 computer installations in Cana-
da. Our “Market Facts & Media File,”
which contains 1969 census informa-
tion from the Information Processing
Society of Canada as of May 1, indi-
cates that the total number of comput-
ers in Canada is some 1,928 . . . even
this is incorrect as there were some 70
units not reported on.

You will be interested to know that,
contrary to Professor Glinski’s state-
ment re publications, there is a lot of
activity here in that as of November 1,
some 12,000 individuals involved in
the data processing industry in Cana-
da will receive their first copy of Can-
adian Datasystems, the first publica-
tion of its kind in Canada.

JouN GREENHOUGH
Canadian Datasystems
Toronto, Canada

Professor Glinski replies: All “exciting’’ pictures
of computing activities can be found in the news-
papers. How could | know about Mr. Green-
hough’s esteemed publication if it didn’t appear
until November? My data was taken from the
1968 Census because it was the only one avail-

able at the time of writing.

hauteur

Sir:

The September issue of DATAMATION
was as colorful as ever and using
equivalent words for computer does
show the international nature of com-
puter science. However, a Frenchman
might use the word computeur, but
virtually never calculateur (the word
used on the cover) unless referring to a
desk calculator. The common word is
ordinateur.

Leo~ H. HErRBACH

New York University

Bronx, New York
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We design it.
manufacture it.

Now..we sell it,
we service it,we Iease it,
we guarantee it.

For years, Potter has been designing IBM compatible tape drives.
We've manufactured thousands of units. We've just begun selling
direct to the data processing user. Now you can get the world’s
best tape drive straight from Potter. With service (all those years
have given us an edge), low maintenance (those thousands of
units sure work well), and solid reputation (we've been pretty
. successful helping others put our products in their products), you
aren't picking a peripheral peripheral manufacturer but the largest
"~ and most mature independent around.

Potter's famous Single Capstan Magnetic Tape Drives are
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completely interchangeable in IBM 360, 1450 and 7000 systems.
A low inertia, single capstan design protects tape during high
speed starts and stops. The precision tape path plus a read/write
head that retracts during rewind and load insure longer tape life,
shorter loading time, and lower cost. Don't settle for second best—
specify Potter magnetic tape drives for your IBM EDP system—the
most reliable, the most economical, the most available.
Call today!

Potter Instrument Company, Inc., East Bethpage Road, Plainview,
N.Y. 11803, 516-694-9000, TWX 510-224-6485.

POTTER

o INSTRUMENT CO. INC.

DATAMATION



Our solid state keyboards are for locations
that are expensive togo back to.

Pty 2

Service calls, especially
to remote locations, can cost
half again as much as the
original cost of the keyboard.

Our inexpensive solution o

. wears out and causes
malfunctions.

The reliability
of solid state becomes
an important part of the

to this expensive problem is our new keyboard. offer you're able to make to your customers. And it

It's all solid state. : helps you beat the economics of servicing remot
In fact, it's the world's first use of an integrated equipment. '

circuit as a keyboard switching element. MICRO SWITCH can supply all standard and
Codes are transmitted electronically, not custom key arrays. Each with the same touch and

mechanically. So there's no need for mechanical spacing as a regular keyboard.

linkages, electromechanical parts, contacts, buffer Our “Condensed Keyboard Guide” explains

circuitry or any of the moving stuff that normally it all. We'd like to send you a copy. Just write.

MICRO SWITCH

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL
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For 1130 users only:

(14 SPEED 9

IBM 1130 DISK DRIVE

AVERAGE SEEK TIME: 500 Milliseconds
DELIVERY: 6-9 Months

CHI 1105 DISK DRIVE

AVERAGE SEEK TIME: 30 Milliseconds
DELIVERY: 2-3 Months

Let the CHI 1105 disk drive add performance to your 1130.

By the time your eyes have reached this word (6
seconds), a CHI 1105 disk drive would have per-
formed 200 average seeks while your installed IBM
disk drive would be on seek number 12 or 13.

If you have multiple IBM disk drives with the IBM
multiplexer on order or are contemplating such a
purchase, perhaps you are more concerned about
months than milliseconds. CHI’s delivery schedules
for the 1105 and multiplexer control are 2-3 months
compared to the current 6-9 months waiting period
for the IBM combination.

Aside from these two major differences the CHI 1105
disk drive and multiplexer control are very similar to
the IBM disk drive in many aspects; in fact you can
switch disk packs between systems with complete
compatibility.

Advanced compatible software has been written to

support the CHI 1105. Disk oriented user programs
can run up to 10 times faster with no modification.
This increase is in addition to performance gains due
to CHI's faster seeking speeds.

The CHI 1105 is available as a high performance
single disk unit at about $500/month; also, in con-
figuration with a low cost, high performance line
printer, the CHI system will completely replace an
IBM DISK-1403 printer combination. CHI equipment
can be installed in addition to any IBM disks already
on your system. All it takes is IBM-SAC II.

You can save yourself milliseconds, months, and
even a few dollars. Circle the reader card for more
details on service, lease prices and deliveries. By the
way, if you are an average reader, a CHI 1105 would
be on seek 2343 while IBM’s drive is still back on
number 141 or 142.

’X COMPUTER HARDWARE INC. 61719thSTREET,SUITE2,SACRAMENTO,CA95814/(916)446-3361
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TAME
WILD
CARDS

EVEN NEW SYSTEM/3
Tab Card Files are your only safe,
sane, sure way to beat the wild card
*game. Keeps cards clean, orderly,
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right where you need them. We've
got a wide selection, including ten,
fourteen and twenty drawer models.
Card files are just one of over 700
computer companions available
from your local Tab Products repre-
sentative. Call him for a complete
catalog presentation. Tab Products
Company, San Francisco, California

A dSoN\ 5 =2
Il S =)
PRODUCTS CO.




Bet your computer
can't keep up with our plotter.

Statos 5 is a real-time plotter. We mean 75,000 bytes
per second real-time, using 8-bit bytes. And most
computers, even the largest, are hampered by program
and competing-output demands, priority interrupts, etc.
So they could hold an on-line Statos 5 back a bit.

This plotter takes only 1.92 milliseconds to plot an
entire line of 1024 discrete points. You-can program your
computer to arrange the data in graphs, bar charts or
diagrams, in shades-of-gray pictorials or even in alpha-
numeric columns. The plot you see here is a geophysical
contour map of magnetic fields reduced to half size.

In Statos 5 nothing moves but the paper transport,
pulling a 15-inch-wide chart past 1024 or 1400
motionless styli, depending on the model!. Digital

electronic pulses do the work. They record the data
electrostatically on plain white paper. Permanent images
appear moments later. With a resolution of up to 100
points per inch and an accuracy of =0.1%.

When you want high speed data output right now,
Statos 5 delivers on-line. Magnetic tape, as well as some
computers, may slow it down to about halif speed. Ask
for proof. For location of your nearest Varian
representative, call or write to the Graphics and Data
Systems Division, specialists in systems and
subsystems for digital data
processing. 611 Hansen Way,
Palo Alto, California 94303.
Phone (415) 326-4000.

varian
graphics & data
systems division
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When programmer
Carol Ching ignores our
tape, we know we're”
doing our job.

Photo and Carol, courtesy Welis Fargo Bank

Computer programmer Carol Ching expects magnetic tape to every inch of every computer tape. For the final touch we
work. As long as it’s crror free, she can ignore it. To make sure superclean every reel of tape during final winding, hermetically
she does ignore it, we've tailored our 870 Series CATT tape to seal it in a canister and pack it in a tape safe while still in our

clean room—a lot of work in order to go un-
noticed!
If you’ve got something you want to record
—if you want to get the results and forget
the tape—come to the people who pio-
neered the tape recording industry. Call
or write: Ampex Corporation, Magnetic
Tape Division, 401 Broadway, Red-
wood City, California 94063.

AMPEX

provide a product as trouble-free as possible.
Every reel of Ampex 870 CATT tape gets the full
treatment in the world’s most modern tape plant
before it ever sees a transport, Our special for-
mulation and manufacturing process eli-
minates data destroying dropouts. A
proprietary finishing process makes
this Ferrosheen® tape flawlessly
smooth for longer tape and head
life. Precision slitting climinates
skew problems and edge dcbris that
cause transient errors.

Then, just to ensure there are no man-

ufacturing defects, we completely test TAPES FOR EVERY NEED

INSTRUMENTATION ¢« COMPUTER ® e CCTVeVIDEO ¢ STEREO
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Business data systems are still being designed
and programmed to produce oceans of data,
most of it useless to top management execu-
tives. We design and implement systems to pro-
duce information that management can use to
improve operations.

We can do this because, in addition to the
computer sciences, our professional staff repre-
sents more than 40 areas of knowledge:
business, economics, the physical, life and

behavioral sciences, and most branches of engi-
neering. We probably already have knowledge
in your field; but we believe that only by know-
ing about your operation and your pcople can
we design a business data system for you.

A brochure, Computer Systems Design and
Implementation, describes our capability. For a
complimentary copy write to Dr. Ruc W. Harris,
General Manager, Management Data Systems
Division.

PLANNING RESEARCH CORPORATION

Home office: 1100 Glendon Avenue, Los Angeles, California 90024

An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.
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Why select
Sangamo Data Stations
tor keyboard applications®

- They multiply operator productivity

Sangamo keyboard-to-tape Data Stations are the
easiest fo learn and operate. Thanks to alpha-nu-
meric display, there are no Octal or EBCDIC codes
to learn. Electronics are 400% faster than similar
equipment. Doubles as a verifier; magnetic core
memory allows fast, easy correction of operator-
sensed errors. Human engineered for greater oper-

ator comfort and efficiency; tape threading takes
mere seconds. There's more desk-top work space,
more leg room. Memory display is in line with key-
board—no head turning. Operates more quietly,
and operators appreciate the personal belongings
drawer. Now being delivered in two series: DS-7000
and DS-9000. Demonstration? Call or write:

Information Systems Division, SANGAMO ELECTRIC CO., Springfield, lllinois 62708
CIRCLE 48 ON READER CARD




Many large corporations and small businesses are
contributing generously to colleges and universities.
The men who head these businesses are urging others
to join them —with larger investments—or by starting
a company aid-to-education program.

Business needs college talent in increasing quan-
tity. But rocketing costs are causing a financial crisis
for colleges and universities that could impede educa-
tional progress.

If your business has not recently evaluated the
self-interest importance of investing in higher educa-
tion, it should do so now.

Tuition, on the average, covers but 3 the cost of
a college education. More help from more businesses

These men believe in the importance
of excellent higher education.

They know it can’t be maintained is needed to contribute importantly to the other %.

without increasing business support. Give to the college of your choice.

Special to management—a new booklet of par-
ticular interest if your company has not yet estab-
lished an aid-to-education program. Write for: “How
to Aid Education,” Box 36, Times Square Station,
New York, N. Y. 10036.

'

qeﬁ ls, COUNCIL FOR

FINANCIAL
AIDTO

Cognc™ cuuc;moN
Advertising contributed
for the public good.

Charles B. McCoy, President J. Iwm Miller, Chairman

Joseph C. Wilson, Chairman
Xerox Corporation E. I. du Pont de Nemours & Co (Inc.) Cummins Engme Company, Inc.
Rochester, N. Y. Wilmington, Del. g Columbus, Indiana
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, ’vSmce Datatroi Fastp!ot 1200 exactly s mulates an incremental plot-
ter, it connects directly to the plotter interfaces and uses standard

he time to produce more plots or _ plotting software. Versions of Fastplot 1200 are available for 12"
our computer to other proflt mak— ' and 30" plotters. .
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New housing

“developm

It’s the new National Data Reference
Control System, the simplest, most
complete record-keeping system ever
designed for computer printouts!

Here, for the first time, is a total
housing system of data binders and
compatible hanging devices and
accessories fully integrated with a
complete selection of floor and desk-
top referral and retention units. No
more improvised binding or hanging
methods, no more make-shift storage
arrangements.

The heart of the new system is
National’s exclusive Hang-A-Ref™
Binder designed to simplify the bind-
ing and hanging of burst and unburst
printouts. A unique sliding hook
extends to hold the binder in suspen-
sion or slides back into the binder

.\'.

Y

NATIONAL

December 1969

ent.

for easy carrying and reference.
A secondary connector unit catled
Slide-A-Ref™ is used in tandem with
the versatile binder to provide easy
hanging and to permit users to slide
bound printouts in and out of desk
or floor storage stations.

The National Control Rack 900™
Series of attractive, sturdy floor and

¥

Get the complete facts now. Ask
your National representative or mail
the coupon for free color brochure.

-
|
! National Blank Book Company, Inc.

Department D-12
Holyoke, Massachusetts 01040
Please send me a free copy of your new
Data Reference Control System
desk-top storage units is engineered brochure.
to provide maximum flexibility in Name
setting up modular control stations
to meet every record-keeping require- Title
ment. The series includes both
. Company
skeletal and fully enclosed locking
units as well as a sturdy connecting Street
unit called Connect-A-Ref™ which
enables users to link various com- City State Zip
binations of floor racks.

NATIONAL BLANK BOOK COMPANY, INC.

A Subsidiary of Dennison Manufacturing Company
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Full digital X-Y plotting plus typing on the same page is
now available to you for only 10% more. |

Replace those hard-to-comprehend tables of numerical

data with easy-to-comprehend graphics. You get hard copy,
ready to reproduce. L

The Typagraph Model 3 is a drum plotter which uses
a typewriting head instead of an ink stylus. Thus, it is
the only computer terminal that plots graphs and types
text on the same page and types graphics characters
instead of drawing them.

Further, in the time-share environment, your
Typagraph plots faster than any other plotter or CRT
available. And Typagraph software is now operational
with the Time Share companies that are serving 75%
of time-share users.

You can add plotting capability instantly — The
Typagraph Model 3 is plug compatible with a stan-

dard teletypewriter. You may continue to use your . p a gl a IJ |1_-ml

present programs without change, and there is N0 typagraph corporation 7s2s convoy court

charge for the Typagraph software which provides san diego, california g2 (714) 279-5690
the additional plotting capability.
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You've heard about Fast Fourier Transform
“paper tigers” and “black boxes” priced out of
this world. The new TIME/DATA 90 System is
real — ready now with interface to your computer

for: Fast Fourier Transforms and Auto Spectra,

T A AN | with a choice of Spectral Averaging, Linear
ﬁf’?“’(() LN A (ON Ik ?;ﬁi—}f!‘/v’\‘/)}/ Windowing, and Quadratic Smoothing. Or, use
' the System as a free-standing unit if you prefer.

- TIME/DATA's 90 cuts computer processing
costs from 100 to 1,000 times . .. processes a
1,024-word data frame in 28 milliseconds . ..
offers 20 KHz real-time bandwidth . .. and its
options will suit your needs. )

The price is right — not out of this world!

TI ME/DATA Corporation 490 San Antonio Road, Palo Alto, California 94306 - (415) 327-8322

Washington, D. C. (703) 280-1700 + Los Angeles (714) 675-6840 - Boston (617) 443-2140 - Dallas (214) 255-0441
CIRCLE 28 ON READER CARD



Tightwad millionaire.
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Ampex 3DM-2000 Core
Memory squeezes 5 million bits
into 27 inches of rack space.

For an exceptionally low price. But with
many valuable features. The 3DM-2000
has versatile modular construction for
easier maintenance. Computer-aided
worst-case circuit design for outstand-
ing reliability Power on-off sequence
circuits for data retention. All of these
are standard, at no extra charge.

The memory system is field expandable
without internal modification or loss of
speed. All modules simply plug together

CIRCLE 78 ON READER CARD

for a maximum capacity of 10 million
bits packing more data per inch of rack
space than any other memory in its
price range.
For more information, contact: Ampex
_ Corporation, 9937 W. Jefferson Bivd.,
Culver City, California 90230, aleading
world source for core memories, tape
memories, cores, stacks, and arrays.
Telephone: (213) 836-5000.

Your computer counts on us.
AMPEX

DATAMATION




The new UNIVAC’ DCT 500 CommunicationTerminal.
You can't think of the high performance
apart from the low price.

Or the low price apart from the high performance.

The low price.

~ The new UNIVAC DCT 500 provides
performance capabilities normally only
associated with high-cost EDP printing
systems, but at the price of conventional
teletypewriters.
~ Rental prices begin at $80 per month
for the RO version, or $90 per month
for the KSR version, including maintenance.
Purchase prices range from $2880 to
$3265, and quantity discounts are available
to original equipment manufacturers.

The addition of an optional paper tape
reader/punch subsystem gives you ASR
capabilities. A built-in 103 compatible modem,
among other special features, means you
get significant savings when compared
with common carrier rates.

December 1969

The high performance.

The UNIVAC DCT 500 operates at
2 to 3 times the speed of teletypewriters.
It is an asynchronous keyboard/printer
terminal providing up to a 132-column EDP
format and 5 carbons.
At remote locations it enables you to
perform business as well as scientific
and programming functions. It operates
quietly in office environments.
Design simplicity assures high reliability.
Write for more information on the new
UNIVAC DCT 500 terminal to:
Univac Division Sperry Rand Corporation,
P.O. Box 8100, Phila., Pa.

UNIVAC  ervrno

FIRST IN REAL-TIME INFORMATION SYSTEMS
59



You're looking
- atoutput
from the first
great product
by Path.

A new non-impact communications and
computer printer that's so unique it makes
other high-speed printers old fashioned

DATAMATION



Our first product, the Path 1200,
Which works on a new but rela-
tively simple electronic-optical
technique. And does away with
the things that cause trouble in
other printers. Like ion guns,
ink deflectors, cathode ray
tubes and special paper in non-
impact printers. And the hun-
dreds of mechanical parts in
impact printers.

New Reliability

The Path 1200 is simple, light-
weight and compact. Over 80% of
its parts are electronic. And
the few mechanical parts are
simple rotational drive mechan-
isms.

Speed and Quality.

It's fast. Producing single copy
output at 1200 lines per minute.

The text you're reading now is

our output.

Quietness.

The Path 1200 is virtually noise-
less. In fact, we've built a
pleasant "hum"” into it just so
you can tell when it's turned on.

New Economy.

Because of its unique advanced
design, the Path 1200 costs much
less to buy than other printers.
And much less to run. On the av-
erage, about 75% less to buy.
And, while other printers cost
$30 to $75 a line, ours costs $6.

Enough said?

So why put up with o0ld fashioned,
noisy, unreliable printers when
you can own the Path 1200 for
less? For more information write:
Path, 20 Beckley Ave., Stamford,
Conn. 06901. Or phone:(203) 348-
4245.

We find new ways to apply whats already known.

December 1969
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EMR equal-opportunity computer
open the door for you

Let an
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CENTRAL
PROCESSING UNIT,

When you have full cycle times as low as programming tasks of preprocessing. Stand-
500 nsec, you can let everybody in the door. ard modules handle job and I/0O queuing,
That's what makes the new EMR 6100 Series interrupt control, dynamic core allocation,
preprocessing computers ideal as “front-end” and shadow-time batch processing. In addi-
hardware for large time-sharing Central Pro- tion, you get real-time FORTRAN IV and a
cessing Units. And with memories expand- macro-level assembler called ASIST to per-
able to 32K, these 16-bit machines can take form routine data processing prior to com-
on the routine tasks of most of the customers puter entry.

waiting to get on the big CPU. If you ‘want more information on how you

But without proper software and 1/0 hard- can eliminate that long line up in front of
ware, large memories and fast cycle times still your CPU, call or write our Marketing Man-
can’'t guarantee real-time processing. That's ager, EMR-Computer, 8001 Bloomington
why EMR developed ASSET, an unusual Real- Freeway, Minneapolis, Minnesota, 55420
Time Executive that is ideal for the multi- (612-888-8581).

““the system builders’’ C OMP U TE R

EMR DIVISION OF WESTON INSTRUMENTS, INC + A SCHLUMBERGER COMPANY
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Order Now !

. DIGITAL COMPUTER DESIGN FUNDAMENTALS
Yaohan Chu, University of Maryland. 496 pages, $16.50
The primary function of this book is to teach fundamentals of a stored-program digital computer so as to
show how it works and how to design one. Also presented are the fundamental topics of digital arithme-
tic, Boolean algebra, logic circuits, computer elements, arithmetic units, and control units.

2. PROGRAMMING LANGUAGES, INFORMATION STRUCTURES, AND MACHINE ORGANIZATION
Peter Wegner, Cornell University. McGraw-Hill Computer Science Series. 408 pages, $11.95

The author develops, in depth, a unified framework for the sx‘udy of programming languages. This
framework permits the treatment of such languages and systems in a coordinated and systematic way.
His book covers machine language, machine organization, multiprogramming systems, assemblers, com-
pilers, macros, LISP, ALGOL, PL/1, simulation languages, and many other topics in programming.

3. DIGITAL COMPUTER FUNDAMENTALS, Second Edition

Thomas C. Bartee, Harvard University. 480 pages, $7.95

The author presents a broad treatment of his subject, starting with the uses of digital computers, followed
by some details on programming and a description of the basic circuits, and concluding with the organi-
zation and operation of complete digital machines.

4. NUMERICAL CALCULATIONS AND ALGORITHMS

Royce Beckett and James Hurt, both of the University of lowa. McGraw-Hill Series in Information Processing
and Computers. 298 pages, $10.50.

Teaches the use of digital computers in the solving of engineering problems. A variety of numerical pro-
cedures is presented with solution outlines in the form of flow charts. Acceptable computer programs in
any of the basic algebraic languages can be written from these flow charts.

5. COMPUTER DATA PROCESSING

Gordon B. Davis, University of Minnesota. McGraw-Hill Accounting Series. 432 pages, $9.95

Offers an understanding of the entire field of EDP rather than being limited to a development of pro-
gramming skills. Programming procedures and types of instructions are outlined, enabling the reader
to begin programming in a current or succeeding project using the language he favors.

6. DIGITAL COMPUTER SYSTEM PRINCIPLES

Herbert Hellerman, New York University and Senior Systems Consultant, IBM. McGraw-Hill Computer
Science Series. 424 pages, $13.50

The most important feature is the author’s treatment of logic design and programming as sequential
processes. Topics included are programming, storage organization, logic and logic circuits, number repre-
sentations and arithmetic operations, addressing and instruction sequencing, an example system (the IBM
System/360), and principles of reliability theory.

7. A SHORT CAUSE IN FORTRAN IV PROGRAMMING: Based on the IBM System/360
R. M. Lee; University of Utah. 235 pages, $4.95

Using IBM’s Basic Fortran IV Language, the author presents a complete version of Fortran IV, suitable
for use by professional programmers but restricted to the fundamental operations—an ideal version for
beginners to learn.

8. THE PL/1 CONVERTER
Eric A. Weiss, Sun Oil Company. 113 pages, $3.95 -
Written for those who already know how to program in Fortran. Each feature of PL/1 has been tied to

its equivalent in Fortran, and those aspects of PL/1 with no Fortran counterparts have been treated in
detail so that a programmer may substitute the new language in his present work.

- — — = — = = — = = = =10 DAY FREE EXAMINATION= — = = = = — = = — — =

McGRAW-HILL BOOK COMPANY, BOX 402, HIGHTSTOWN, NEW JERSEY 08520

Send me book(s) circled below for 10 days examination on approval. In 10 days | will remit for book(s)
| keep, plus a few cents for delivery costs, and return unwanted book(s) postpaid. (We pay delivery costs
if you remit with this coupon—same return privilege.) Include sales tax if applicable. 1. 0108001, Chu,
$16.50. 2. 0689810, Wegner, $11.95. 3. 0038752, Bartee, $7.95. 4. 0042358, Beckett-Hurt, $10.50. 5.
0157751, Davis, $9.95. 6. 0280727, Hellerman, $13.50. 7. 0369892, Lee, $4.95. 8. 0690792, Weiss, $3.95.

NAME (print)
STREET ADDRESS

CITY : STATE ZIP
For prices and terms outside U.S., write McGraw-Hill Int’l. N.Y.C. 10036
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s the sun out
N 31 mmutes flat.

It's not doomsday, exactly, but
it's almost as weird.

What you're looking at is a
drawing of what a radio telescope
sees when it looks at the sun.

A computer-controlled Cal-
Comp 835 plotter drew it on micro-
film for The Aerospace Corporation
in Los Angeles.

The people at Aerospace need
a large quantity of sun complexion
maps like this one for their study of
the sun's radio burst mechanism.

And by using our 835 plotter,
they get them fast.

In fact, the 835 can draw at a
rate of 100,000 plotincrements a
second. Because it draws with
modulated light. On microfilm.

(With a choice of five fully auto-
matic microfilm camera options.)

December 1969

What's more, CalComp micro-
film drawings can be viewed sepa-
rately, like ink and paper drawings.

Or in sequence for time-lapse
motion picture studies.

CalComp is the leader in com-
puter graphics.

With sales, service and soft-
ware in 34 cities. And
the greatest variety of
plotters in the world.

Including compact
drum plotters. Giant
flatbed plotters. And in
our 800 series, plotters
that draw not only on
microfilm, but on micro-
film and paper. :

So if you have a computer that
can't draw, call your nearest Cal-
Comp man today.

CIRCLE 151 ON READER CARD '

He can help you with just about
any graphic problem under the sun.
Including the sun.

cIallICToIvIP

TEACH YOUR COMPUTER TO DRAW.

California Computer Products, Inc.
Dept.:D-12,'305 N. Muller Avenue
Anaheim, California 92803
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VARIAN DATA MACHINES
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The leading 16-bit computeris now $9950.

’ o The
@W/Dmmizs . Varian 620/i.

varian
data machines

a varian subsidiary
2722 Michelson Drive/lrvine/California 92664
(714) 833-2400

SALES OFFICES: U.S., Downey, San Diego and San Francisco, California; Washington, D.C.; Atlanta, Georgia; Chicago, lllinois; Waltham, Massachusetts; Ann Arbor, Michigan; New Rochelle, New York;
Fort Washington, Pennsylvania; Houston, Texas. INTERNATIONAL: Australia, Belgium, Canada, France, Germany, India, Italy, South Africa, Sweden, Switzerland and United Kingdom.
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Who else
but Electronic Memories

68

Rugged design for ground based mobile
equipment, NANOSTAK 020 commer-
cial memory stack. High speed 850-
nanosecond full cycle time for 4K
memories. Features 3W, 3D organiza-
tion with word capacities to 16K by 40.
Built-in reliability and dependability.
Available with wide temperature range
cores for operation in severe en-
vironments.

Perfect for high speed, large ca-
pacity mainframe memory systems...
NANOSTAK 3020...technology break-
through in 3W, 2-1/2D stacks. Stackable,
compact size is an amazing 25% of com-
petitive planar stacks and offers a
significant advantage in form factor for
system packaging. Extremely fast 650
nanosecond cycle time for 8K or 16K
by 40, or 32K by 20 word memories.

DATAMATION



High speed commercial memory system
—NANOMEMORY 2600. Full cycle time
of 600 nanoseconds, and word capacities
of 16K by 18 or 8K by 36. It's all done
with a second-generation 2-1/2D drive
system with efficient circuit and logic
design, for reduced component count
and high MTBF, and wide operating
margins —the real feature of the 2-1/2D
cornfiguration. It is easily expandable
in the field, and comes in a standard
19” rack.

Five new memory cores for your next
stack or system. All are medium or high
drive, all coincident current, and all
are fast switching for your high speed
applications. Four new cores available
in 18 mil, 20 mil, and two types of 30
mil sizes for use from 0° to 70°C. Also,
a new wide temperature range 18 mil
core for severe environments of —55°
to +100°C.

Compact, ATR compatible memory sys-
tem SEMS-6 for use in military and
rugged commercial aircraft applications.
Reliable performer is optimized around
8K or 16K with maximum capacities of
8K by 40 or 16K by 20. Full cycle time
of 2 microseconds, with access time
of 700 nanoseconds. Meets MIL-E-5400,
low power consumption and lightweight.

could introduce five
brand spanking new
memories—-at once

Only Electronic Memories, the technology leader, could
introduce five important new memories at once. Each one

. offers significant advances to provide you with faster, more
reliable, and lower cost memories. Each one is loaded with
outstanding new design features to give you faster access,

larger capacity, and more economical operation. From cores

and stacks to megabit memories, Electronic Memories has
the memory products for your next, faster, more powerful
computer system. For more facts and figures, just write.

December 1969

electronic memories

a division of electronic memories & magnetics corporation

12621 chadron avenue, hawthorne, california 90250
telephone (213} 772-5201 TWX: 910-325-6213
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Remote Batch

- It’s all the same to us.

Only a software-configurated machine could do it.
The IC-7000is available in whatever shape you
want it, when you want it, with optimum character-
istics in any configuration because the hardware-is
designed ‘and built so the shape is in the software.
Immediate process-to-completion. Scheduled
process-to-completion. Or multiple use through
many terminals on-line simultaneously. No wired-in
limitations in any mode.

This is a fourth generation interactive computer
with a 2566K-36 bit word core. It is the first time-shar-
ing computer to handle overhead in an economical
manner while number-crunching tasks are slammed
through tremendously fast, optimized areas. Each
user has up to 64K words available in core and can
control access to his files at security levels up to
‘inviolate.’

Search your memory with tight or loose address-
ing. “Get me all m’s with an n and anything with x,
y or z.” Dynamic time slicing allows programs of
self-modulating queue times to pre-set optimums
and you can tie into TTY, CRT, Selectric, Friden,

December 1969

concentrators or even other computers. The IC-7000
handles FORTRAN, COBOL, BASIC and assembly
language without degradation in any dialect. And
you can mix or match subroutines from different
languages within the same program or build your
own program language.

If it makes a difference to you, we’d like to send
you detailed information and full pricing/leasing
schedules. Call Bill Otterson, Vice President of Mar-
keting or any of our sales offices.

Standard Computer

1411 West Olympic Boulevard
Los Angeles, California 90015
(213) 387-5267

Chicago: (312) 726-0277; Dallas: (214) 239-9627;
Denver: (303) 428-0529; Detroit: (313) 352-1710;
Minneapolis: (612) 926-0706; New York: (212) 661-1834;
Philadelphia: (215) 563-6350; San Jose: (408) 294-7150;
Waltham: (617) 891-5083.

All software for the IC-7000 was developed in conjunction with Call-A-Computer, Inc.
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Does your
~computer get only

3 miles-per-gallon?

CPA

a CRi company

72
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Probably, and if it were your
car, you'd find out what's
wrong.

But because it's your
computer, you think there's
no way of finding out.

There is now. It's the

Series 7700 Computer
Performance Analyzer. We
built it because we think
your computer should be
made to work at least as
efficiently as your car. And,
we back the hardware with a
combination of people and
documentation that allows us
to tailor a full analytical
service to meet your.needs.

Hardware

The Series 7700 comes in a |
variety of configurations and
sells from $4960. It can
monitor up to 18 different
computer functions
simultaneously and do it
without costing you any
machine time.

Its output will tell you
specifically what your
utilization factors are. How
efficiently you are using /0.
How much time goes for
supervisory functions. Which
units are overworked or
under employed.

The connection between the
Series 7700 Computer
Performance Analyzer and
your computer is a set of
universal high impedance
probes, that do not in any
way interfere with your
system operation.

Documentation

With each Series 7700
Computer Performance
Analyzer, CPA provides
application instructions and
full systems documentation.
In fact, present users tell us
the manuals alone are worth
the price of the unit.

People '

The people who run the
Series 7700 can be your
people or our people. Our
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complete documentation
shows your people exactly
how to use the system. But if
you’d like, our people will
come around to help with the
analysis. It’s all negotiable.

We’ll send you a lot more
information and a sample
application if you’ll write:
Computer and Programming
Analysis, Inc., 1103 Kings
Highway North, Cherry Hill,
N.J. 08034. You can call us at
(609) 667-8500 or cable
CPANIC. Or, if your car's
finally out of the shop, drive
over and see us.

CPA Series 7706 Analyzer $4960.
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When you consider the fact that
there are no premium charges for
extra shift work on the Talcott
9311 Disc Drive, you can

quickly calculate even greater
savings than this on just a
three-year lease. But that's just
for one unit. In actual use, you
can connect up to eight 9311's to
one 2841 Control Unit. They can
even be intermixed or directly
interchanged with the 2311 or
similar disc unit. Complete
plug-to-plug compatibility. The
Singer Company, Friden Division
has engineered the 9311 to give
greater reliability—with a unique
servomechanism instead of a

hydraulic system. Now consider
this: dependable service by the
worldwide Friden Customer
Service Organization; leasing

arrangements to give you
maximum savings by Talcott
Computer Leasing. Ready to
“unbundle” your 2311's? Contact
your local Friden office or write:
Friden Division, The Singer
Company, San Leandro, Calif.
94577.

alcott

TALCOTT COMPUTER LEASING

Division of James Talcott, Inc.

1290 Avenue of the Americas, New York, N. Y. 10019
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A records system smaller than microfilm.

YoPERRY RAND®

Announcing.

With an ordinary microfilm sys-
tem, you can store 1,500,000
original documents in only one
square foot of office space. With
our system, you need practically
no space. Or equipment. Or extra
people. We'll take care of every-
thing. With Remington Rand
Microfilm Contract Service.

In addition to handling every-
thing, this service entitles you to
‘dump any microfilm problem in
our lap. If you want us to process
film, we’ll process it. If you have
hardware and want us to help
with backlog or overloads. we’ll
do that, too. If you don’t have

equipment and want to do it your-
self, we’ll sell you some. Or
we’ll rent it to you. That

way you have no depreciation.
Soyoucanwrite itall off. 100 per
cent. Any way you want to work

it is all right with us. And we can
do the work at your place or ours.

Remington Rand Microfilm Con-

tract Service operates from more

locations across the country than
anyone else in the business. Con-
tact an office near you. Or write
for our twelve-page brochure.
Remington Rand Office Systems
Division, P. O0.Box 171, Marietta,
Ohio 45750.

REMINGTON RAND®

OFFICE SYSTEMS DIVISION
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GOLD STAR FILES The most beautiful

. - -
. and versatile card files available. Line
iy includes three wide files and counter-
. - » top model with plastic-laminate surface.
d t \ r n For details circle readers service no. 103
ata processing...

.except the computer

DATA BANK A ‘‘double safe” vault for
the protection of vital records stored on
tape or disks. It carries an Underwriters
150°, four hour label. Four models
available. : o

For details circle Readers Service No. 101

COUSTI-COVER reduces keypunch noise
level by ~as. much .as 75%. Hinged
ransparent acrylic' cover allows easy
ccess to keypunch. :

For details circle readers service no. 104.

ORTABLE CARD PUNCHES for punch:
ng cards. and plastic cards. Printing
unch “has tab. stops and prints: and
‘punches simultaneously.: :

For detéils circle Readers Service No. 105

TAPE-SEAL® SYSTEM The safest,
easiest handling, ‘most economical
method of storing tape. Line includes
cabinets. trucks ‘and ‘accessories.

" For details circle Readers Service No.:106

NEWTAPE CLEANER removes loose oxide, dust and other
contaminants from magnetic tape. Contaminants are shaken
loose by sixty cycle per second pulsing vacuum vibration and

are carried away from the tape by a powerful vacuum. Exclusive
Vac-U-Torq drive assures proper tape tension at all times and
‘DISK PACKS AND DISK PACK STORAGE

eliminates danger of spilling tape. Complete dual pass cleaning 1816, 2316, and 2315 Disk Packs with

on 2400 ft. reel takes less than four minutes. Data Coat Surface and a complete line
! of storage units to give you maximum
safety and protection.

For details circle Readers Service No. 102

For complete details, circle readers’ service number 108.

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 0160
AL DIVISION OF BARRY WRIGHT CORPORATION

DATA PROCESSING ACCESSORIES
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From Tel-Tech

odems

New design approach yields
top performance and reliability ...
no adjustmen required

Tel-Tech has taken some new and very_ novel
approaches to data set design. The result:

three Bell compatible modems that are small
in size, small in price, and yet absolutely
superb in performance and reliability.

The new Tel-Tech modems are mainte-
nance-free. There are no adjustable compo-
nents. There’s no tuning, tweaking. . . even
at the factory. '

The TT-103, TT-202 and TT-201 are de-

BELL COMPATIBILITY

Tel-Tech modem

Bell modem Speed

TT-103 103 0-300 bps

TT-202 202 0-1800 bps
2000-2400 bps

TT-201 201
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“signed to transmit data up to 300, 1800 and

2400 bps. Their compactness makes them
ideal for integral terminal instailations. And

it doesn’'t take much of a rack to mount a

hundred. You can also get desk-top units for
stand-alone applications. '

You can depend on these elegantly simple
modems. And-their snmphcny keeps the price
low.

For information call or write:

TEL-TECH
CORPORATION

TELECOMMUNICATIONS
TECHNOLoOGY: -~ .
9170 Brookville Road-

Silver Spring, Maryland 20910
Phone: (301) 589-6035

DATAMATION



The Graphic Data Digital Plotter gives you high
resolution and linearity over large formats and at a
speed significantly faster than any other computer
driven plotter system commercially available.
Software and interfacing have been developed to
directly replace your present plotting system.
The basic electronic writing head is a 10 x 10 matrix
of wires spaced on .010 inch centers. With this unique
writing head, up to 100 points can be plotted per motor
step instead of the 1 point per step with a conventional
plotter. Electro-graphic paper, an inexpensive commer-
cial product provides the ability to write electronically at
microsecond speed. '
The technique of vector commands rather than individual
point commands not only reduces computer time but simpli-
4 fies the programming time and complexity.
IINLC.. 169 Bediord Street, Burlington, Mass, 01893 For complete details on this new second-generation
Tel. (617) 272-4445 plotter, call or write:
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* Space contributed as a public service by this magazine.

She’s being punished...
She has to go out and pla

s 7 ~ 3 i "

b0t

P}Tz:o contributed by Daniel Ransohoff

Many children in our cities’ slums have nowhere to play but filthy alleys and littered streets. Your United Way
gift helps support organizations that provide recreation and guidance for thousands of deprived children. Please help
make play time fun for them, not punishment Your fair share gift works many wonders~/THE UNITED WAY

s,
N,
%

28.4 million families benefit from child care, family service, youth guidance, health programs, disaster relief and services for the Armed Forces through 31,500 United Way agencies. @
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FOR USE WITH
DATA ACCESS ARRANGEMENT

WHAT'S A SANGAMODEM ?

That’s a modem made by Sangamo—
a major supplier of modems to the
telephone industry. Sangamodems are
compatible in all respects with their
Bell counterparts.

Because of a recent FCC ruling,
data users can now attach their own
modems to the DDD (direct distance
dial) telephone network via a data
access arrangement. Now there is a
new family of Sangamodems for use
through the data access arrangement

. manual or a