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(1964-1975)

Exhibit £

EVOLUTION OF COMMUNICATION=ORIENTED HYBTENE

1964-1966

1967-1969

Printing

Reproduction
and
Facsimile

Communi-
cationa

Bisplay

Data

Mechanixetion

Syatem

Characteriza-
tion .

IR
System

Impact Printing of Reports

Manual Typing

Off-line Facsimile Slow
Speed

Volee and Data
Separate

0ff=Line Terminals

Little-
Some Oleosed Cireuit TV
Monitors

Card Punching

Limited inguiry Capability
Teletype Off-line Same on=
line TTY

Limited OCR

Poor Process Control
Instrumentation

Decentralized

Serves Individual P & L
Centers

Almost no company owned
Internal communications

Chip or discrete
Film Unit

Apartura Card

Continucus rolled
Film, opticalily scanned

Non-Imoact Printed
Exception Reporta

Limited Optional Hard-
Copy Display Qutput

Limited Computer Controlled
Photocompoesition of Tech-
nical and Sales Manual

Bxtensive Use of Electro-
static Printers

Limited Semi-Automated
Multipurpose Data Station Use

Limited Use of Semi-Auto-
mated Drafting

High sveed {1-3 minute)
Facs. Limited

Joint Voice Data Line
Usage

Many Leased Lines-Un-
Line

Extensive Use of Closed
Cirsuit TV with Computer
Control & Overlay

Modest Use of Group Fresen-
tation Display

Limited Private Video-phone
Limited Speech Recogniiion

Limited Use of Multipurpose
Data Station

Substantial Remote Inquiry
capability

Some Modular Datn Collection

OCR in General WUse

More Centralized

Multiple Computers
Load Sharing

Limited company owned in-

ternal communication fa-
cilities

Low @nst

Lovw cost

1970-1973

1973=-1975

Opticnal Hard-Copy Display
Output in General Use

Extensive use of Computer Controlled
Photocomposition for all External
Publications

De-emphasized Written Communi-
cation Internal to Company

Use of Multipurpose Data Station
Common. For Correspondence

Extensive Use of Semi Automated
Drafting Limited Use of Computer
Aided [rafting and Layocut

Higher Speed-Limited Compfeaaion
{1 minute} Limited On-ILine Facs.

Switched Facility for 411 Common.
To share Linea and Many Terminals
A1l On-Line

Mixed Privatéiy Common Carrier

Extenaive Use of Group Presentation
Displays

Limited Private Video-phone
On=Line Volce Inquiry

Sybstantial Use of Multiputpose Data
Station :

Commor. use of modular data
OCR_Dominating Mass Data Input
improved Valve and Actuator
Instrumentation

Highly Centralized

Line & Message Switching

Limited corvpany owned internal
facilities

Continuous Rolled"erasable”
film aystem

Heavy Inrosds by Jomputer Photo-
composing on Magazine. Newspaper
and Book Publication

Paper Reproduction Decresses in
Importance ib U.3. buainess

Bxtensive use of Data Station and
Computer Aided Photocompoaition

General Use of Automated Layout

and Drafting

Extensive Tonage File Transmission
Iimited Digital Facsimile

Integrate Switching into Multlprocessor
Facility Network

Extensive Frivate and Leased Facilities

Managenment Group Declsion Coordinating
Displays

Extensive private Video-phoﬁa

On-Line Voice Data Input

True Multifont Capability
Iimtted Use of Digital Trang=-
ducer

Centralized Completely

fontrol of all internal communis
cations

Extensive compang owned internal

communication facilities

Photochromic micro Image
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MANAGEMENT ENGINEERING ANALYSIS, DESIGN,
Job evaluation 682 & SYSTEMS
Human relations skills 61 Automation 54%
Business law 57 Program evaluation review techniques 48
Man-machine interface 315 Tnstrument measurement, process control 47
Product planning 54 Work simplification & measurement 47
Analyzing organization effectiveness 53 Production management 46
Budgeting and auditing 51 Systems engineering 41
Understanding individual and group BASIC SCIENCES
g beha?flor mn vstf‘k s:ftuaLu)nsl a7 Probability and statistics 62%
uclljerws-ory ttralmng or employee " Review of college mathematics 53
F’:pfirl'men ! . i Review of college physics 48
Decision making—simulation 45 Caleulus 4
Performance appraisal coaching 43
} Modern algebra 46
Selection and assessment of personnel 42 . . .
. Differential equations 43
Value analysis 41 N
. . : Modern analysis 43
Data processing—decision making: 40 ) .
Fi cal olanni & f ati 10 Numerical analysis 42
mancial planning orecasting Statistical inference 42
ENGINEERING SCIENCES
Engineering economics gazy ~ COMMUNICATIONS
Engineering analysis 61 Rapid reading 809
Computer programing—digital 57 Effective communication in organization 78
Engineering materials—metals 55 Conference leadership 77
Computer programing—analog 53 Public speaking 76
Information data processing 51 Oral presentation of statistical and
Electronics 47 technical papers 74
Heat transfer 47 Technical report writing 74
Construction materials 15 Business letter writing 70
Engineering materials—plastics 43 Listening skills 67
Fiuid mechanics 42 Composition and rhetoric 57
Stress analysis 41 Interviewing skills 53
Corrosion—electrometallurgy 40 Engineering graphics 42
Metallurgy 40 Exposition narrative wriling 39
What special programs they'd like to take:
Computer technology 80. 2% Chemical technology 54, 4%
Instrumentation & control technology 77.6% Chemical engineering technolhgy 49. 09
General engineering technology 74.2% Solid state technology 38. 6%
Electrical & electronic technology 72.1% Air eonditioning & refrigeration 20.9%
Production technology 61.8% Noclear engineering technology 19.4%
Drafting & design technology 59. 6% Surveying technology 17. 8%
Maintenance technology 56. 2% Aeronautical & space engineering technology

12. 0%
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CAREER DEVELOPMENT IN MANAGEMENT

AT WESTINGHOUSE

GENERAL MANAGE-
MENT PROGRAMS

BUSINESS ENVIRONMENT
PROGRAMS

MANAGEMENT
SEILLS PROGRAMS

UPPER
MANAGE-
MENT

Advanced management
course

Advanced manazgement
programs{universities)

Westinghouse Electric
Corp, policy

Economics of competition
Execulive seminar
Business environment

Management by objectives

MIDDLE
MANAGE-
MENT

Organization relations

Business management

Middle- management
programs

Management functions
and policies

Advanced manufacturing
management

Eeonomics and politics

New concepts in management]
& science

Sk ALL MANAGEMENT
' PERSONNEL

SUPERVI-
SION

Manufacturing manage-
ment-pringiples and
application '

Management techniques

“It's Your Business”
-management

Supervisors of salaricd perso-
nnel

Coaching

Engineering management

Human relations skill

Salary administration

Selecting professiohal men

Union contract administration

Supervisors of hourly person—
nel

Accident investigation and
prevention

Effective employee relations
Manufacturing management
Measured daywork

Union contract administration
Wage administration

ALL
MANAGE-
MENT
PERSON-
NEL

Administration of govemment
contracts

Better meetings and
communication

Financial statements

Government procurement

Human factors in manage-
ment

Incentive contracting

Material analysis technigues

Problem solving and
decision making

Program planning and
scheduling techniques

Reliability training

Small group meetings with
subordinates

Creative thinking

Management information
systems

PROFES-
SIONAL

Management techniques

Elements of supervision

The profession of
management

‘Westinghouse policies

Professional team
relations

Business and rmanagement
program—{universities)

“It’s Your Business"
—-professional

Handling government contrac—|
ts, Government procurement,
Human relations skills
Incentive contracting
Material analysis technigues
Problem solving, and
decision making
Program planning, scheduling|
Reliability training
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American Machinist
Architectural Record
Automobile International
Aviation Week & Space Technology
Business Week
Chemical Engineering %
Chemical Week
Coal Age
College and University RBusiness
Construction Methods & Equipment
Electrical Construction & Maintenz.mce
Electrical Wholesaling
Electronics %
Engineering & Mining Journal %
Engineering News-Record
Factory
Fleet International
Fleet OQwner
House & Home
Industrial Distribution
International Management
Metalworking Production
Modern Hospital, The
Nation's Schools
National Petroleum News
Nucleonics
Nursing Home Administrator
Secientific Reseach
Power

Product Engineering
' Purchasing Week
Textile World

Sweet's Industrial Catalogue File
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