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The ielecommunications mdustry, though
basically evolulionary in nature, has ex
perienced such rapkd change in recent years
that frequent mention 5 now made o a o Astipbostid bl ba 1
telecommunications  revelution, Digital ’|| |I “/'I [| I | |
didl
] Iir] J

” I!ulll

swilching technlques, expanded software
design parameters, and integrated clicwil
technology have combined to create switch-
ing sysierns wilh features and services thal
were only dreams a short time ago

GTE Actomatic Elecinic & posiioned af the
forefront of this dynamic tndusiy through a
tradition of innovation and commitment o
excellence. Our mission |5 to provide beller
communications in the years o come for all
our customers the nation’s telephone
companies, and the business and residential
users of their services

Foliowing B an ovendew of our historny &8 &
pioneer in lelecommunications, a briel look
at our ceniral office swilching systems and the
orgamizations n the company which have
made our products possible, as well a3 a look
af our parent company — GTE.




The “Strowger Automatic”

An Early History of

GTE Automatic Electric

Our story began in 1889 when Almon B
Slrowger, an enterprising mortician from
Kansas Clty, encountered problems with the
local telephone company.  Strowger  was
convinced that local swilchboard operators
wera failing to complete calls to him. and in
stead were connecting them to a competitor
in own. Strowger vowed fo devise a
telephone system that would allow the calling
party to control the equipment, complefing
connections without an aperator.

On March 10, 1891, U.5. Patent #447 918
was issued to Strowger: a wear later the
wirld's firsl aulomatic telephone exchange
wias put into service in LaPore, Indiana.
Strowger’s Invenlion. which resulted in the
dial telephone, marked an important chapter
in the history of communications. Alexander
Craham Bell, of course, s credited with in-
venting the lelephone itself, but he had made
no provision for interconnecting  large
numbers of telephones. It was in this area that
Strowger's invention offered signilicant ad-
wantages,

Like so0 many other great inventions,
Strowger’s switch was basically simple. Using
electromagnets energized by elecrical pulses

transmitted ower the telephone line. the
device acltivated a pawl-and-ratchet
maechanism that moved a metal linger (now
called a wiper} owver a bank of contacts, each
connected to the wiper, By sending the pro-
per number of pulses, the caller directed the
wiper to the specific conlact connected o the
desived felephone, The two telephones were
thus connected elecirically, By sending addi-
tional pulses over another wire. a bell rang at
Lthe telephone al the other end of the line.

Soon affer his switch was pale-nlerj 51.TL1wgr_r
met Joseph Harrds, and SEScrsEL

thie fwo men joined
forces to form the
Sirowger Automatic o
Telephone Exchange - 558
to further develop :
and promote the
aufornalic syslem.
The new company -~ 4
found its first marketls
amiong the
“independents” —
the companies formad
o provide telephone service 1o l1rnr'_'||i com-
munities as Bell Telephone patents explred
and new markeiz opened.




The Strowger switch was not the only in-
novation of this rapidiy moving voung
business, In 1896 Slrowger engineers
developed the rotary dial, which substantially
reduced dialing emrors.

In later developments, Strowger enginesrs
were credited with the innovalive principle of
“transfer trunking” — directing each call
through a series of switches, permitting ex-
pansion ol a switching sustem to any required
size. The applicatdon of this principle has
made possible todav's nationwlde com-
munications network,

The Strowger Automatic crossed the Alantic
In 1898, when a 200-ine system was ex-
hibited in London. The next vear, a 40{-line
system was pul inlo service in Berlin, with
many international Installations {ellowing.

The complex and conpested communica-
tions network in London prompled another
Strowger invention — “the director.” This
device could: (1) register the called number
a5 the dialed impulses were received; (7
translate this number into the proper com-
Lination of digits and {3} send the digits to the
Strowger  switches. Development of the
director made possible the automatic han-
dling of “local” calls. Bul long distance or
“toll” calls presented another problem, solved
by the introduction of the Strowger
Automatic Toll Ticketing Systemn, first install-
ed in Belgium in 1938, This permitted direct
access to the DDD (Direct Distance [Haling)
retwork.




Corporate History

The Automatic Electrlc organiation was
lormed in 1901, and acquired from the
Strowger company the righis 10 manufacture
and sell Strowger equipment in the Uniled
States. That year, the company erected a six-
stary manufacturing plant on the wesl side of
Chicago which housed the administrative of-
fices, laboratories, sales, manulacturing and
enginesring operations, As the anly manu-
facturer of dial equipment in the U5, for
many  years, Aulomalic  Electric single-
handedly promoted “the Aulomatic” amaong
independent lelephone companies. And as
the Strowger system proved ftsell in acual
service, the company's efforts met with in-
CTRASN] RICCESs

In 1955, Automatic Electric was purchasad
by the General Telephone & Electranics Cor-
poration. Al that time, GTE already had one
other telephone manulacturing subsidiary,
the Leich Electic Company of Genoa, [I-
linois, Leich, founded in 1907, produced a
wide range of delephone equipmeni, in-
cluding a relay-type dial switching systemn. lis
product line dovetalled neatly with that of
Automatic Electric; the two manufacturers
could provide virtually all the equipment re-
guired by telephone companies in their ex-
changes and subscriber stations

In Apell of 1956, GTE Automatic Electric
broke ground for lts current manufacturing
plant in west suburban Northlake, about 20
miles from Chicago. The next year, all opera-
lions were transferred 10 the 160-acre site
from Van Buren Street in Chicago.

That same year, GTE acquired Eleciromic
Secretary Industics of Waukesha, Wiscon-
$in,  originators and manufacturers of
telephone answering devices. This plant,
along with the Leich plant. became manufac-
turing branches of GTE Aulomaiic Electric in
1963, In 1981, the Waukesha plant was ¢los-
ed as part of an overall [acilitles consclida-
thon; viable products were transferred to the
Genoa plant.

GTE Automalic Electric now s a part of
GTE's Communications Products Group, a
multi-billion dollar workd leader in developing
and manufacturing a wide range of systems
and equipment. from telaphones and switch-
Ing systems fo products used in satellife and
optical liber communications,



Automatic Electric Products
A Tradition of Innovation

In today’s rapidly expanding world of com-
mwtications, customers  demand  crealive
approaches to their communications pro-
blems. While GTE Aulormalic Electric offers
communications products and  services o
muzet these diverse needs, we continuaily ex-
amine both our product line and customer
service and suppoirt organizations o keep
pace with changing technology and  the
creative applications of our customers.

Established azs a pioneer in the earby years of
the telecommunicattons industry, GTE
Automatic Electric today 5 engaged in the
desian and manufacture of sophisticated cen-
tral office switching equipment using the most
advanced deslgn, engineering, manufactur-
ing and tesling fechnigues.,

GTE Automatic Electric’s most important
e product for the 1980z is the GTD-G EAX
family of digtal central office  switching
suslems. The first of a generation of micro-
processor-conirolled  systems,  the SIS
EAX {Electronic Aulomatic Exchange) now is
being sold in the domestic marketplace. An
international version will be introduced in

1983,

General Telephone of Califomia’s central of-
fice in Banming was the first site for lhe
GTDS EAX. which went into service in
June, 1982, I is expected that four million
lines will be fn service nationwide by 1985

The GTD-5 EAX feamres total modularity,
which perrnils almost unlimited expansion fo
keep pace with subsequent growth or
demographic change in the serving area. The
modular concept allows  telephone  come-
panies o econoimically lailor their  tele-
communications network o meet their needs




without coslly alierations or duplbication. The
base unit of the GTD-5 EAX can serve up to
150,000 telephone lines.

Thanks to its advanced design, the GTD-5
EAX can service remole swilching and line
umits, and mulfiplexer units, switching calls in
more sparsely populated areas, while stll
providing centralized adminisration and hill-
ing. This concepl enables lelephone com
panies fo achiove savings by eliminating
duplication of equiprment and personnel.

Emploving stored program  controlled
machines, the GTD-5 EAX relies on s
“memory” to provide advanced services and

features. [tz memory can grow in maodular
stages up fo 24 milion words — wirlually
quaranteeing that the system will be current
[or many years to come.

The GT-5 EAX has been huilt on the exper-
tise GTE Automatic Electric gained with
previous ceniral office switching  systems.
With a history of setfing standards In the
telecommunications industru, the company
has established a repuration for excellence in
desion, manufacture and installation of cen-
tral office switching systems through the No
1EAX, the No. 2 EAX and Lthe GTD-3 EAX.

The Mo. 1 EAX 5 a computer-controlled
switching systern for the large telephone cen-
tral office. with a growth capability to 45, 000
telephone boes. With he  inlroduction o
electronic stored program technigues, the
systemn provided great flexibility in handling
changing traffic requiremants and offering a
wide ranoe of customer services., The first
systern was  installed im0 1972 in St
Petersbury, Florida.

Dessgned for the intermediate-size cenfral of -
fice (up to 25,000 or 40,000 lines depending
on the processor type, the No. 2 EAX was
intfroduced in mid-1975 in Mahomet, lllinols.
This systern feoafured computer-controlied
electronics and provided Centrex service,
which climinated the need for special eguip

ment on the customer’s premises.
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Designed to handle up 1o 360,000 calls per
hour, the GTD-3 EAX services toll, or long
distance, telephone #affic. The system
[eatures a digital PCM (Pulse Code Modula-
tion} non-blacking network, providing fully
aulomated rouling and centralized
automated message accounting. The first
sustem was placed into service in Rice Lake,
Wisconsin in 1978,

In order to enhance GTE's position as a
leader in the telecommunications industry,
new developments are on (he horizon.

Telephone company  revenve-producing
features such as Automatic Bill Calling,
whereby credit card calls will be automalically
verified and complieted without operator
assistance, and Home Extension Inlercor,
allowing the customer fo call an extension
telephone from another phone in the home,
are just bwo of many setvices to be provided
in the near fumre to those served by a GTH-5
EAX.

Other future features available on the GTD-5
EAX Include a Remote Biling System Inter-
face, allowing the teloo data processing [acil
ty to collect hilling information directly from
the ventral oflice, via high speed data chan
nel. And to help reduce maintenance costs,
the Swilchable Spare Line Card feature will
permit a spare printed wiring card to be
substiuted for a favly card, via CRT com-
mand, with no manual intervention.

=]

Such innovations are helping position GTE
a3 a major force in one of the fastest growing
segroenls of world business —  the  fele-
communications industry,




Toward Continued Leadership
The Automatic Electric Organization

As a major component of GTEs. Com-
munications Products Group and the [argest
manufacturer in GTE. Automatic Electric i
paving Lhe way lor an even greater role in the
fast-changing telecommunications industry.
To meet this challenge, it is imperative that
the company be organized to allow for the
orderly flow of products from development
through customer service, and o assure that
the staff groups provide the most useful ser-
vices |o the line operations. To accomplish
this team effort, Automatic Eleciric includes
the {ollowing organizations:

Research and
Development

GITE  Automatic Electric’s Research and
Development organization is responsible for
the design and development of advanced
network switching systems. This group is
faced with the formidable task of analuwzing
the needs ol customers world-wide and
responding with - system  designs to meet
these requirements. From design concept to

working prototype, B & [ engineers are in
valved in avery phase of state-nf-the-art tele-
phone  switching technolegy.  Functional
aroas include systerm sollware and hardware
desgn, circuit and device design, system test
and integration, field support, and engineer-
I Services.

The R & [ group has facilities in bath Phoenix,
Asizona. and Northlake, linos. The Phoenix
operation, located in a 200, 000-square-foot
facility, is dedicated 1o software design and
development. Hardware design efforis being
carvied out ar the Nonhiake faclity are closaly
coordinated with the Phoenix organisfion as
well as with the manufacturing and markefing
organizalions 2 provide for a smooth in

troduction to customer-preferred producs indo
the marketplace.



Manufacturing
Engineering and
Operations

In order 1o keep pace with the dynamic
technological innovations In produc  and
manulaciuring processes i the telecom-
munications industny. a2 new approach o
high quality, high wolmme production for
state-of-the-arl digital switching systermns has
been implemented at GTE Automatic Elec-
e,

To maximize testing effectivencss at all lavels,
e product  assurance S quality  assurance
philosophies and  technlgues  have  boon
developed, These programs employ sophis
licated, wversatlle microprocessor-hased
aquipment to pedorm comprehensive lesting
and Inspaction funciions, New manufacturing
technologies, coupled with  slate-of -the-art
equipment and processes, are now in place
o achieve the highest qualiny manufacture at
high production levels.

In addition, hurman resource development
programs have been implemented (o address
the unique needs and conmbutions of the
people responsible for building quality Into all
GTE Automatic Electric products,

These new manufacturing and  testing
philosophies and processes, the expanded
amphasis on human resource developmant
and productivity, and the implemeniation of

new rmanagement sirategies all uncderseore
the strength of Lhe company's new product
manulacturing capabilities

The primary focus of this helghtened activity
ta the Northlake plant. As the company’'s ma-
jor manufacturing facility, the Northlake plant
otals nearly 2.2 million square feel — or 44
acres — all under one rool. About 1.3 miilion




square feet are used lor manufachuring, in-
cluding a 100 000-square-foot  dedicated
manufacturing facilily, or “plant within a
plant.” COpened in 1981, this state-ol-the-art
production and festing area is dedicated to
the company’s newest digital praduct line
the (GTD-5 EAX.

GTE  Avtomatic  Electric  also  maintains
manufaciurng space in Des Plaines and
Genoa, Minnis. The 92 000-sguare-lool Des
Plaines facility employs about 100 peaple
whose main focus 15 clectromechanical final
assembly and relurbishment, as well as term-
inal entry equipment and modem modifica-
tion and distribution. Des Plaines also houses
a data products test facility,

[r the fall of 1980, GTE Automatic Electrdc
began full operation at its new manufacturing
and engineering facility as part of the Genoa
branch plant, Dedicated to producing hybrid
mbcrocircuiis for electronic felephone switch-
ing systems, this 42 000-square-foat faciliny
manufactures abowt 60 different ypes of
microcircuits used in the GTD-5 EAX and
other products, Additional production  at
Genoa includes correed relay and matrix
card assemhbly, and transformer and relay coll
production. These components go into the
printed wiring cards used throughout GTE
Aulomalic Electic switching systems, Other
end products include: kev telephone
syetems, the digifal infercept recorder and
recorder/announcers. Almost 1,200
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employess work at the Genoa plant which
covers a total of 360 000 sguare feet.

Marketing

GTE Automatic Electric products and ser-
vices are marketed to the 19 domestic and in-
ternafional General Telephone aperafing
companies, o more than 1,340} independent
telephone companies and 1o the Bell System,
Recenl regulatory and  lechnological
developments have created dynamic
changes in all of these markets, including in-
fense competition and rapidly axpanding
pew  business opporlunifies. The  selling
organizafions respond to these changes by
structuring dedicated groups o focus on the
highest potential business segments as they
emerge. In addiion. planning, communica
ion and customer service activities provide
crifical support to the sales force in determin
ing the needs of the markeplace.



Network Services and
Support

This organization provides technical services
to demestic and international eustomers and
to the markefing and sales division in supporl
ol large network switching systems. The focus
areas of systerns engineering,  installation,
and customer training support our commit-
ment to continued customer satisfaclion with
Automatte Elecrrie products,

The Supply Division is commonly viewed as
a “business wilhin a business,” operaling az a
separate profit center of GTE Autormnatic
Flectric. This organization, headguanerad in
Salt Lake City, Litah, buys and resells 1o both
GTE and independent telephone aperating
companies  and interconnect  compinies,
lelecommunication equipment and supplies
manufactured by GTE and other vendors. In
addition to its marketing and purchasing ac-
tivities, the Supply Division operales a nat
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work of regional distribution centers across
the United States which supply thousands of
products tanging from telephone cable and
lelephone  instruments o entire  ele-
communications systems.

As a major revenue-producer for GTE
Sutomatic  Electric, the Supply Division
forecasts continued growth in both the
requlated and non-regulated markets in the

years ahead.

Finance

s part of a bilion dollar company, Finance
has the complex task of developing, updating
and interpreting financlal information to GTE
Automatic Flectric managerment while assur
ing assel control. This organization works
closely with other departments and branch
locations in confrolling costs and investment
management; analyzing results; and assess-
fing the financial implications of alternate
strategies. [n addition, Finance plans policies




and praclices, and monilors and reports e
company's short and long-term finance per-
[ormance. o GTE as well as holders ol
Auvtomatic Electric debt.

Information
Management

The major objective of the Information
Management organization is o provide ef.
* feetive handling., storage, retrieval and
display of crifical business information. The
group  administers the 5Salt Lake City,
Phoenix and Genoa computer facilifies, as
wall as the Morlhlake Data Center. one of
the largest such facilities in the Midwest.
Another goal of Inlormation Management is
the development of new business systems.
Tha organization also locuses on office ser-
vices, wehicle and other general ad.
minisiraiive  supporl, and documentation,
sales and service, which provides printing,
graphics and media suppor [or all products
and suslerms.

Human Resources

The mission of the Human Resources
organization is to assist the general manage-
menl leamn in effectively planning for, acquir-
ing, deploying, verining and  developing
emplovess. To do this, the department sirives
to create an overall wark envirorment that en-
courages communication, teamwork and o
novative ideas. while at the same time balanc-
ing. the objectives of emplovees and  line
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managernent. Human Besources progams in-
clude: career opporfunities through position
posting and planning: increased  utilization of
female. and minority falent: training  and
development: joint labor/ management com-
mittess;  and competifive  compensation.
relocation policies and benefits

Other Staff Support
Functions

Other organizations provide invaluable sup-
port 10 GTE Automatic Electric to assure that
the company enhances its leadership role in
the industry, maintains the support of its
publics and conforms with governmental
requlations.

The Legnl staff monilors all corporate ac-

tivities in the labor relations, operational and
pricing areas to assure compliance with the

law.

Public Affairs promotes effeclive cormmunica-
tions betwegen the company and its
employess, and the company and the com-
munity, the media and legislators.

The Strategic Planning organization develops
the policy and process for stategic and
business plans, and coordinates the iden-
tification and analysis of new business oppor-
tunities critical o the continued success of
GTE Automatic Electric,



The Parent Corporation:

GTE

TE Automatic Electric’s achievements in
telecommunications represent  jusl one
highlight of its parent corporation’s tradition
of leadership. GTE Corporation is made up
of more than &) communications, products,
research and service subsidiaries, making it
one of the world's larges! corporations.

Headquartered in Stamford, Connecticut.
GTE has operations in 39 states and 18
countries abroad. These world-wide opera-
tions are part of the major components ol
GTE, described below.

Telephone Operations

The Telephone Operations Group consists of
19 domestic and infernational subsidiaries,
serving mora than 11 million customer lines
and about 18 million telephones, These com-
panies provide many types of communica-
tions services, ranging from elephone service
[or the home or office to highly complex
voice and data services for industry and na-
tienal defense,

Also part of this operating unil is the GTE
Directories Corporation, which sells Yellow
Fages adverlising and produces directories
worldwide; and GTE Sateliite Corporation,
which, in conjunction with AT&Ts Long
Lines Department, operates a communica-
lions satellile sysbem.

GTE Data Services provides a varety of data
processingg services o GTE operating units
through a network of 11 swategically
lacated . computerized data centers.

GTE Communications
Products

GTE Communications Products Group, ol
which Automatic Electric is the largest com-
ponent, s a world leader in dewveloping,
manufacturing and marketing a wide range of
systems and equipment, from telephones
and switching systems to products used in
salellite and oplical fiber communications.




Besides GTE Awtomatic Eleciric, this
organizafion includes GTE Communications
Tronsmizsion  Sysfems  (Lenburl) which
covers the spectrum of transmission
technology, including nvolvement in satellite
and opfical fiber communicaions, digital
microwave radio eguipment, and multiplex
and data fransmission systems.

GTE Sylvanic Systerns serves defense,
government and  other markets  wiih
customized products such as reconnaissance
susterns, intrusion detection equipment, lases
and electro-optical devices and fithium bai-
fery power sustems.

GTE Business Communicaffions Sysiems s
charged with the development, manufacture
and markefing of felephones, key sysiems,
PABXs and other telecommunications ter-
minais.

GTE Microcircuils manulactures inlegraled
circuil componenis uvsed in elecironic

memony applications.

To provide product suppost on a global basis
GTE Communications Products includes two
internaional organizations — one serving
Europe, Alrica and the Middle Easi: the other
operating in Lafin America and the Far East
The=e manufachuring and marketing groups
insure that the company’s products meet tha
specific  lelecommunicaions standards ol
countries abroad.
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GTE Electrical Products

The third major operating component of
GTE is the Elactrical Products Group, pro-
ducing more than 6,000 different types of
lighting products under the Sylvania name,
providing a broad range of precision
matorials and manufachuring a diversified line
of electrical equipment. The group has 123
planis in the LS. and seven affiiated com
panies owveErsens

GTE Lighting Products produces consumer,
industrial, commercial and photographic
Eghting products and fixhires

GTE Precision Malerick provides a wide
variety of pans and materials o numenous
product manufacturers, including specalty
and refraciory metals: high-purity chemicals:
matal, plastic, precious metal, and ceramic
parts and components: and custom clrcuit
assomblios



GTE Electrical Equipment manulactures and
markets a diversified line of products in-
cluding circuit breakers, switchgear,
transformers, controls, baseboard heaters.
variable speed drives, non-metallic electric
switch and outlet boxes, and metal Iraming

oysiems

GTE Telenet

Communications

GITE Telenet Communicafions operoles a
public “packet switching” network for data
commurnications, markels data networks lor
custormers’ private use, and operates nation-
wide electronic mail service, This group also
produces processors and soffware anabling

computers and lerminals 1o be connected to
pachet switching networks,

As g part of Telene! Communicatons, GTE
Telenet Injormation Services provides dala-
based and commurkcations services for the
investment and brokerage business.

GTE Laboratories

GTE Laboratories &= invelved In a broad
range of disciplines including notural
scignces, engineering. life and socinl
sclences, with activities ranging from basic
research, product development and new ser-
vice concepts to product improvernenls and
niw  manufacturing  processes and techni-
gues, GTE Laboratories supports all of GTE's
operating units, secking new frontiers 1o
enhance GTE's technological leadership
posithon,




Dedication to Excellence

Emplovees of Lhe domeslic and international
GTE components cumently  fotal  ahout
204000, ranking GTE No. 5 among the na
tion's industrial and utility corporations;
revenues and sales [otaled approsimately
311 billion in 1981, ranking the corporation
Mo, 27, With 1981 vear-end assets totaling
more lhan 32711 billion, GTE ranks No. 11
in this measure.

This is GTE — a leading company in two of
the fastest growing major industries in the
world — communications and electronics.

And, through the use of innovation and in-
genuity, inventiveness, imagination  and
dedication to excellence, GTE will be able to
take [ull advanlage of the opportunities and
challenges of the changing world
miarhetplace.

* Lagad upaie a tumhmaben of Fortuine magaree's Indusiia rankimgs
v ilie Mag 3, TR tgape. peed AT rankisg Mo, 1 anwnry ulifibes









