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Preface

This book is intended primarily for Western Electric men and women
entering management positions, and has as its purpose the presentation
of information” that will contribute to a clear understanding of what
ta%%o\rln\l[?ﬁts%m Electric Company represents and what, it is Seeking to

The_hook has been designed to provide a convenient source of infor-
matjon concerning the foundations, ohjectives, achievements and op-
erations of Western Electric. It is hoped that this survey will show how
the company and each of its parts contribute to the falfillment of our
two major goals:

Fl) Assisting the Bell System to brin_? into being increasin%ly better,
aster, more Teliable and”more versatife communications, an

(2[) Aiding the United States Government in its defense and space
activities.
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THO Bell System —
a Conceptin Action

The telephone is so hasic a convenience today it is hard to realize
that the inventiop is less thap a centu%/ old. In this brief span of time
the Bell System nas qrown from an | agmatwe concept 0f “universal
service” into a reliable and, versatile re I|t}/ which provides America
with the finest communications in the world,

All this has come about as the result of the integrated and co-
operative efforts of the Bell System units constantly to improve the
qhuahty and increase the variety of communications services offered to
the public. It is the copcept of service to the Jaubllc which unn‘lis th
Eellela%yr?temé?tnd In realizing this concept, Western Electric has playe

|

Gro Ph, to help the Bell System meet the growing need for com-
munications services, has been“a constant factor in Western Electric
for the more than 82 years the company nas been a member of the Bell
\?\}/stem. Thf deta|I% Of this ?row h, I ded_lat I in this hook, show how

estern Electric nas contiually redefine res?_on5| Iljties and re-
focusgd effﬂrtsto flcmev more effective con%erﬁra jon on |tﬁmaf)n 0al;
Itn't ereny eac

grow mIgt e Bell Teleppone comgame with the means w _
tagepvfge new, improved and expanded communications to the public
|

S,
As the Bell System has grown in service, it has Pr_own in size. The
success of the Bell Telephone companies in supplying reliable and
versatile communications at reasonable cost has resiilted in the intro-
duction of new types of communications. As Theodore N. Vail —the
man who conceived of the Bell System as a nationwide network —said
many years ago, “The Bell Syster is strong because we are all tied up
together; and"the success of one is therefore the concer of all.”
Curiously, the Bell System’s dedication to service has tended in
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effect to disquise the cormﬂexﬂg/ of the job involved. Today telephone
service Is so Teliable that most péople take it for %ranted. The subscriber
expects to reach the one he is dialing in a matter of seconds whether
the call is across the town or across the country. It is doubtful if most
Deo I? ar? aware that the Bell Syst?ms_natm Wwide network must be
capable of handling two and one:half million-billign inter-connections
to link each of the more than 80 million telephones in the United States
with_all the others, _ _

The nation-wice Bell System network, which has been described
as the largest com‘outer inthe world, is the result of teamwork by peaple
at AT&T, Bell Telephone Lahoratories, Westem Electric, and the Bell
Telephone companies. Cloge cooRerahon Detween Western Electric
and Bell Laboratories engineers has resulted in the introduction of
countless communications groducts and services, Slmllarley, the close
relations |€s between Western Electric and each of tne opérating com-
panies embody a spirit of united service to the public. =~ "

Evidence of this teamwark Is everywhere. Nation-wide Direct Dis-
tance Dialing is a tribute to it, New télephone products like the Panel
Rho_ne and the telephone sets for touch-ton”® Service result from it. The
nabit of teamwork accounts for the speed with which telephone service
Is restored In the wake of hurricane_or flood. But, far and awa¥, the
most mgortan(] if least spectacular evidences of teamwork can be Toun
In the day-to-day operation of the business. It is the reliability of Bell
System communications as much as their versatility and flexibility which
justifies the motto used in many Western Electric advertisements: We
Wwork best because we work together. _

No s_ln%!e or(rlamzatwn chart covers the entire Bell System. From
an organization standpoint, each Bell Telephone company Is an inde-
pendént corporate enterprise. Each has its own Board 0f Directors,
responsible for directing each, com anz’s affairs. AT&T’ relations with
these companies come rlmarllﬁ from Stock ownership and the voice In
the affairs of the corporation that naturally and Iegallg IS extended to
every stocknolding interest. There are also important Contractual rela-
tions between each of the associated companies and the parent com-

an ,ATSET, based, on the ﬂgreements with the original local companies
icensing the use of the Bell patents.1 o

S|_m|IarI)A,_ the manufactyring and s_up_plcy organization—Western

Electric —whnich likewise existsas a distinct corporate organization,

1When mané/ of these. local commnes erged i t?.t g I[])reant assomaﬁd com-
@ames the new companies as um(? e con rf\ al obligatjons of the origina |c?nsee
ompanies, 10 mos iases withou aggreca X F anging the original agreements, In
some cases with new license contracts Similar in form.
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has, supply contracts with the associated_companies that define its
obligations to them. In the same watx, Bfell Telephone Lahoratories is a
distinct corporate orgamz_atlon. Each differs from an operating company
brgimat it is'entirely functional rather than territorial and is not a public

iy,

_ ¥h_e Bell System is, therefore, a product of evolution as well as
innovation. To see how the structure has grown sothat all units combine
their efforts for the common goal of srvice, this survey of Western
Electric and the Bell System opens with a history and description. of
AT&T. Atter this review of the parent company, Bell Laboratories
functions are described and then those of the Bell Telephone companies.






The American Telephone
and Telegraph Company

CORPORATE DEVELOPMENT OF AT&T

|deas are elusive. It | s hard to samust when AI xander Graham
Bell conceived the possibility of trans ttrngi Intell |g le speech over
wires, Itrseasrerto mgornt fhe date when Be ethr work far enough
advanced to seek to pr tectith é aPatent OnM arc 6,1876 he and two
backers, Thomas Sanders an rdiner G. Hybbard, formed the Bell
Patent Association. The following day, the United States Patent Offrce
Issued patent number 174465, called “improvement in tel e%rap
answer to Bell's application. This patent contarned sPecrfrcatr ns orthe
tel edp one instrument, By January 30,1877, the Bell Patent Association
our fundamental patents and was ready to market the new device,
In Jul % in Boston, the frrst telephone company was formed as “Bell
one Comp anY Garginer G. Hubbard, Trustee." The name of the
Cr?'t?r antéseems atbr Peculrartoda butthe frustee system was common
In those days, particularly in New
teacﬁ) ne use Xf the mvenﬁon Hubbard offered licenses to
form tee hone cor(qpanre to an ac redited organization that would
agree to nancea conduct such a business.
About the same time, Sanders |nterested a glrroup of Massachusetts
and Rhode IsIand frnancrers In the telephone. This rou’n formed the
New En land Telephone C om any not connected with the present
New England Telephone and Telegraph Company) and agreed both
to buy their telephones from the Bell Company and to lease them.to
fherr %ubscnber% The two companies also agreed to provide connecting
Ings_between thelr territories.
The succes? ofthevent eIedt ell group to form another com-
pany to lease telep onesrnt eresto e colntry. The trustee arrange-
merit was ended and a Massachusetts corporation was formed as the
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Bell Teleghone Company. Patent rights were a33|?ned to the New
England Company for théir states and to the Bell Tefephone Comga_ny
for'the rest of the' country. However, within a year the two comP nigs
nag ﬁner&]ed to form the National EE(eII_TeIeé) one ComPan . L }oo
ad headquarters in Boston but unlike its predecessors It was the first
telephone company to achieve any. real prominence, _

On March 20; 1830, the Bell'interests formed the American Bell
Telefhone Company, a Massachusetts corporation with a capltahzatlon
of $10,000,000, in response to the need for more capital. By the articles
of Incorporation, this company was permitted to own stock in other
companies. It was about this time that stock ownership began to spread.

n December, 1880 there were 540 shareholders. On Jaruary 1, 1881,
the first dividend —$3.00 a share—was declared.

By 1881 a clear poth of licensing had been established. The parent
company furnished the telephones and retaiped the right to provide
connecting links between territories so as to form intercommu |cat_|ng
systems, \_/entuaII_Y these licenses became permanent and, In additio
t0 confirming territorial rights, inclyded the right to participate. in all
future inventions as well a5 those existing at dié time. Each of die ter-
ritorial companies paid rental to the parent company and the parent
company was represented in each as a stockholder. Gradually the parent
c?mlpang.ac ul ed_srbstannal h?|dln s in. these companies as a result
or providing financial assistance for expansion. _

There Were now anout 300 telephone companies operating under
American Bell Telephone Company licenses, ani){ held licenses on(l)y
for a city, Each operated fairly independently, without the benefit of
knowing how similar Rroblems had been solved in other locations and
there was a danger that quality standards would vary from_place to
Place., Moreover, the g_rowmg,gopularlty of the telephone indjcated
ep(%ﬁaﬁggguld Increase”In service gready through interconnection of

WESTERN ELECTRIC ENTERS
THE BELL SYSTEM

Western Electric’s entry into the Bell System in 1882 provided a
source for compatible telephione equipment of high quality. In 1885the
American Telephone and Telegraph Company”was formed in New
York &as a sub3|d|ara/' of American Bell) to build the lines neede? 0
connect the scattered exchanges “In each and every cng, town, or place
... With one or more goms In each_and every other city, town, or
glace ... 0fthe United States, and in Canada, arid Mexico ."... ang also

y cable and other appropriate means with the rest of the world.” —
8



g%s'gntr‘?Tlly the functi<#i now performed by the Long Lines Department

This was the oaI as stated b TheodoreN Vail, at that time gen-
eral manager of te American_Bel| Telephone Company, and subse-
quently frrst resident of AT&T. ore than any other man, Vail was
resporisible for the conception and realization of the Bell System net-
work. His enthusiasm evoked a predictable response. There Were some
who shared his enthusiasm; others praised his vision and let it go at
that; and many others shook their heads rn ractrcal disbelief.

At their annual meeting m March, 1900, American Bell stock-
holders voted to make AT&T the central or anrzatron ofthe Bell System.
American Bell conveyed its assets to AT&T, which served as the coordi-
nator of ac%rvrtres amon? the 0 ratrng companies and also retained
operation of Interconnecting networks.

In 1911, AT&T announced its plans to reorganize operatrn% com-
panies into state-wide or farger terntonal unrts Each associated com-
pany..... will become an autonomous whole, wrth Its own IocaI control
ana rdentrt and within the limits of the general policy and authority,
absolute on matters pertaining to or which affect only that territor
the AT&T annual report stated. This policy contrnues to guide Bel
System Dperatrons today.

ecemper, 1913, AT&T aﬁ;reed to provrde Iong distance con-

nectron of Bell System lines to the numerous, ind ePen dent teIePhone

systems which had developed after the expiration of the Bell Patents.2

his arrangement contributed to the development of the entire tele-

Phone industry in the United States and it is because of this access to

he Bell System’s nation-wide network that each of America's telephones
may he connected to all the others.

REGULATORY AGENCIES

As earl}/ as 1910, hy means of the Mann-Elkins Act, the Federal
Government vested certain Interstate tele hone tollrate authority In the
Interstate Commerce Commission. [n 1934, this commrssron wa su er
ceded by the Federal Communicatigns Commrssron w Ich
requlatory authority and which continues tod ay as the ho gregulatrng
the interstate rates’and services of the Bell System. In addition, since
almost the beginning of the century, state regulatory bodies, usually

Tn;r R R AT N Bl Ko

¢ Jice pres here in”th
ce rtsrntentro iSpo SUch teIe raph stock as It owne

a
no eg‘that the company WOU not acqu?re any morg competing tefep one
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called Public Service Commissions or the like, have regulated the intra-
state rates and services of telephone companies. In” Texas rates are
requlate bevan(fus ity hodies, _ o

Both Federal and ‘state regul,atorg bodies exercise direct control
over the accounting, rates and sérvices of the Bell Telephong companies
and indirect control of Western Electrics prices and profits.

AT&T'S role:in the bell system

The American Te_IeIEhone and Telegraph Company, the Bell Sys-
tems parent qrganization, acts as an operating unit and a service group.
Before e_xammmga( the activities these functions reguwe, however, it
seems wise {0 make two points cancerning the use of words.

First of all, the term “Bell System” refers mainly to a concept of
service rather than a sharply defi e_d_er_mtr._ |tis rather like the British
Commonwealth, and a little like Dixie in this respect The Bell System
provides communications services through the actions and operations
of the Bell Telephone companies and AT&T's Long Lines Department.
Use of the term “Bell System” is a convenience to Suggest the common
purpose and shared resgonsibility of the various companies cont_nbutmg
t0 the operau n, _ﬂrowth, an? im roveme[]t of the whole nationwid
network ‘and the international connecting, links.

Note also that terms denot{/r\ll% sparts 0f the corporate structure var
from.company to ompan%._ln tern Electric, f rexamgle, the wor
Division™ Is used to ‘lgentify basic functions stich as manufacturing,
engineering and legal. In AT&T, however, the word “Department” Is
uséd for this purpose. With this in mind, let us look at the relationship
02 ﬁAngéIr tgt ort6her Bell System members and also examine the com-
ucture,
:sp:i:'%sT&TS basic relationship to other units of the Bell System has five

1. AT&T qwns 99.82 per cent of Western Electric stock. The equip-

ST U of e B Sy e Chienza by (e compet
ing uni -

bﬁ?ty, thgeir re?iabihty, uniform hig% quaﬂty and reasgnable costp

2. AT&T shares ownership of Bell Telephone Lahoratories with West-
ern Electric. Bell Telephone Laboratories carries on an intensive
Bro ram. of hasic research anﬂ_develo § protot ge desi ?s for new
ommunications equipment. This equipment, when manufactured in
volume,to uniform Standards, enables the 23 Bell Telephone companies
to furnish their subscribers with top quality communications services.

3. Of the 23 Bell Telephone companies, 21 are majority-owned sub-
10



sidiaries of AT&T, which holds a substantial minority interest in the
remamm%_two. _ . _
4, To assist.in and coordinate the activities of these o eratm% com-
panies, AT&T undertakes various studies and furnishes various Services
from its General Departments which are of System-wide application
and which would therefore involve substantial duplication of effort if
carried out mdnnduallg/ by the separate companies. -
b, The Long Lines Départment of AT&T interconnects the loca| facili-
ties info a continental network. The same network _carries radio and
television pro%r_ams and a variety of other communications across the
nation. Long Lines also provides the Bell System with overseas service
to 160 foreign countries. . : :
_ The nasic relationship between AT&T and the operating companies
is defined b th‘? license contract.
The term “license contract” dates from the early days of the Bell

Bystem when local comgames were first I|c?nsed to us_«i_BeII tele h?_nes.

niversal service results from a_division of responsivilities, some tilled
by AT&T and some by the associated operating companies accordmg{ to
where and how the work can be done best. Toreimburse AT&T forthe
services it provides under the license contract, the operating companies
Pt%gne per cent of their operating revenues (excluding c&rtain minor

he concept of teamwork which unites all units of the Bell System
results in practice in an active interplay of activities by all the com-
ponent units, AT&T mcurnn_?_ major expense to assure the increasing
efficiency, versatility and utifity of the companies in which it owns
sLock. the %oal_o_ service Is common to all Bel| System “partners,” so
snared respofisibility 'f the means whereby these companies have

worked togetner to Tealize the goal.

CORPORATE STRUCTURE

The basic rpollfc}/ of AT&T is ?etermmed by the Board of Di-
rectors. Members of the Board are elected to one ?ear terms by AT&T
shareowners at each annual meeting. The numbér of these directors
may vary, according to the by-laws, from IS to_19, with the exact
ny ber at ang/ one time est%bhshed by the Board jtself. The Chairman
of the Board dlso serves as the Chief Executive Officer of the company.
One or two other AT&T officials are also members of the Board. .
Most of the directors are_ men of national re_;tJutatlon in business
or educatign who are ot _%r_vvlse_ unconnected with the Bell Sys#em.
The Boarg'’s basic responsinility Is to assure sound management of the
company in terms of present operations and long-term plans; in general,



detailed technical aspects of operating die business are not of direct
concern %o ﬁm -

0 the Chief Executive Officer, however, they are of great concern.
As the top manin r_nanagement,_ his task is to direct the activifies of a
company that is divided functionally into two basic organizations,
the Gerieral Departments and Long Lines.

THE GENERAL DEPARTMENTS

The General DePartments, em Iogl.about 3,000 People. The two
Iar?est of these departments are Operdtions and Engineering. In gen-
eral, the 0 eratm% companjes deal directly wjth the approprjate
General Departmet except In matters 0 qener | Bell System policy
Whl(}g atre eferred to the AT&IT president and his cabinet of vice
residents,
: Operating companies turn to the AT&T Engineering Department
for performance and cost information and advice re_%ardm types of
FMEment and sg/stems. This department se\s technical re m_ementé
or new equipmeént and. systems, and_establishes the oge ation an
erformance o_bIJectwes foflowed by Bell Laboratories and Western
lectric in thelr development and manu_facturmﬁ WOrK. Ad_dltlonalh(,
Engineering coordinates other System units —Bell Laboratqries, West-
ern Electric and operating companies—in the introduction of new
equipment and methods and maintains data needed by an operating
company to determine comparatjve costs of alternative installations.
It also assists operatmg companies on depreciation matters, and on
procedures for studies of telephone plant, revenues and expenses,

The Operations De?_artment Includes, several divisigns, each inter-
ested in.a specific, essential aspect of rowdmg communications service
locally. These tend to parallel the departmental structure of the operat-
mg compfames. The Plant Bwlslon, for exawple, develops methags and
routines for putting in an mal_ntamm? a aﬁpara_tu_s an eg_u;pment
within an operatmg_ comrPang‘s jurisdiction. This Division additionally
adv_lst the comPa Ies 0N the pirchase anéi use of necessary tools and
vehicles. The Traffic Division Is mainly devoted to finding ways for
ope_ratqu comfP_ames to improve service and reduce the costs of pro-
viding If. Traffic. measures are developed that operating companies
can use in.anal zmg and interpreting traffic results and trends, In addi-
tion, Traffic explore3 new operating Methods and facilities, and rowde%
ways by whi ofl?)o erg m% company can determine what sort o
equipment would best suit It purg N _

he Rate Division within AT&TS _Oé)eranon_s Department advises
operating companies on ways to realize the widest practical use of
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telephone services through overall treatment of rates and re?_ulatlons.

The Commercial Division helps operating companies establish ?_ood

relations with its emstmgz_customers through sound methods, practices

gnd prgcedures. In addition, it helps with estimates of future service
emands.

Other divisions of the Operations Department advise operating
companies regarding special communications requirements of govern-
mentag_enmes, and prepare System-wide operating results for operating
companjes o use | |mRrovmg performance.

_ A department that nas grown in |mRortance_|_n recent years deals
with Marketmlg matters, This unit has three divisions, Marketing De-
velopment, Sales, and Data Communications Training. The first," Mar-
ketmg Devel? ment, gnal 26S mform%tlon relaélng t0, customer wants
and fieeds, plans products to meet those neeas, and then helps the
operatln% companies evaluate sales results, The Sales Division advises
and assists the operating companies in setting up sales programs, while
the Tramln[g Division develops fraining matérial and provides instruc-
tion on 0ata communications for operating companf/) engineers and
marke_tm% nersonnel . »

Financial, accounting and statistical experts staff the Departments
reporting to the Comptroller and the Treasurer. A prime function of
the Caniptrollers organization, is arranging for temporar fundm% for
operating companies pending final cash advances of Qne sort or another.

he Department also assists the eratm% companies, in tax matters
and arranges to have each company audited anriually by jndependent
Publlc accountants. Comptroller's also furnishes advice and information
0 operatingcompanies regarding accounting .and actuarial matters
connected with License Contract Costs, separdtions and revenue divi-
sions, rate cases, and accrual rates for service en?l?ns. The Treasur
Department eeRs_o eratmg comRan(lﬁs abreast of factors |an|uencm§
%eat xgtrt]acrpn inancing, as Well as handling the many details related t

The Le%al Department pr?wdes af5|stance and advice to operating
company counsel on matters of general Bell System interest, and repre-
sents the operating companies before certain governmental courts and
commissions. Othér General Departments asséss the System’s dealings
with the public, personnel and the rest of the business community, and
formulate System-wide programs designed to enhance the relat|onshlp.
In _addm%n, these units @ontlnu |ly. Conduct new studies related

their work andhsurve%/ other authoritative material in order to make
It available to the entire System.

The various General Departments also receive in a steady stream
13



coP|e_s_ of reports made by the operating companies concerning local
activities E)ertment to their interest. ThiS material is evaluated by the
appropriate organjzation and s compiled with similar studies by the
opera mg companies themselves into over-all comparative performance
indexes for both the AT&T management and for operating companies
to use in improving operational effectiveness.

LONG LINES DEPARTMENT

. The gur_pose for which AT&T was orlgmally formed in 1885—
interconngcting various intrastate telephone &xchanges —is the r_esH_on-
sibility of AT&T Long Lines Department The, éxtensive switc mg
equipment cables, microwave systems and associated equipment tha
comprise Long Lines' interstate network makes Pos_sm_le telephone
service across the nation and around the world. But this is only a part
of the story. Lon_g Lines also provides teletypewriter exchange” service
(TWX), transmits TV and radio Programs rom City o cﬂg and coast
to coast _anng with coded data, telephotographs and messages using
private line t IeRhone and telegraph facilities.
.. Long Lines has the autonomy of an operating company even though
it is o am_zatlona_lgv a gart of AT&T. Its Board 0f Directors, consmtmgi
of AT&T vice presidents and Long Lines operating heads, set the genera
0 eratlonﬁl pollc%_tha_t is implerented by the Chief Executive Officer
through t e,orga izations headed by his operational aides,
L'ong LineSis organized geographically as four areas. Each of these
areas —Eastern, Central, Southwestern and Western—has its own
plant, traffic, commercial, engineering and staff organizations as exten-
sions of the Long Lines headquarters in New York City..
There are about 28,000 _LorH Lines employees wor mg In 43 states
and the Dystrict of Columbia, Plant investment representS about nmg
Per cent of the Bell Selstem total, Respondmg fo the mcreasmg deman
or ifs. service, Long Lines has made substaritial increases to Tts invest-
ment In recent years. o _
. Interstate networks exceed 76 million circuit miles and consist
grmmpall of cable, radio and open wire. In addition there are under-
eas cablés con_n_ectln(rl the U.S.‘mainland with Jamaica, Puerto Rico,
Hawail, the British Isfes and the European Mainland. From Hawaii a
trans-Pacific cable forms.a link with Japan. Other overseas communi-
cations are transmitted via radio,

OWNERS OP THE BELL SYSTEM
. Some 2,250,000 Reogr()le own an interest in the Bell System through
their investments in AT&T stock. Of these, over 300,000 are Bell Systém
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empl 1yees who have purchased shares through payroll allotments.
AT&T has more than twice as many common stockholders as any other
corporation in the United States —more than the next two companies

comhined in fact

Just apout ever>( t}(/pe of Amertcan IS represented. in this, assembly,
including farmers, cler s |awyers, cerga/men mechamcs civil servants,
teachers: merchants, widows and retiréd people. The man who became
AT&TS two millionth shareowner in 1981, for Instance, was a small town
drug%st In. Kansas,

ese. investors have supplied a good part of the capital that has
been required to realtze the Bell SyStem’s potential of growth. They
have invested in the compaqy n expectatton of recetvm% a reasonable
rate of return and, indeed, AT&T dividends have a well deServed reputa-
tion for their uninterrupted reqularity since 1881, The dividends have
rtsen t0o. Forabout 15'years ending in 1921, for instance, the rate was

8,00 per share per year, From 192210 1959, dig rate was $9.00a share,
When the stockwa 8I|tthreefor one 1 April, 1959, the rate was set
at $3.30 (equivalent to $9.90 on the old basis). Following stockholder
approval in April, 1964, the stock was again Split two-for-one with a
d|V|dend rate of $2 00 established for the new shares.

eoHra |ca|y AT&T stock is h%)re widel heI? than the ﬁtock
of any ot ercorPo ation, and 1t s distributed In nera accord with the
investment wealth of the country, with a somew at |gher ratio in New
England where the telephone was invented and originally financed.

At the end of 1901, shortly after AT&T had succeeded American
Bell as parent compan of the Bell System, 87 per cent of the owners
were Tocated jn New England. As increasing amounts of new capttal
were equired._the distribution of AT&] owners exte]n ded mgre and
more Int teEastern states. Starttn In 1915 —when.the long distance
E)tnes reached éhe é oast. the Centr &Jrgnrd ﬁaCIfIC state be an to
erepresente mare definitely in the shareowner am| . B
1930, the apprommate fresent dar quographtcal distribution’ was
achieved: New England 20 per cent; Eastérn 40 per cent; Central 15
per cent; Pacific 10 ger cent; aIIothers 5 per cent,

There were 563hareowners of AT&T |n 1900 Within 12 years
the 50,000th owner joined the company fami g Just six years later —
l918—te 100,000 farkwas passed. By Iate 1930 the num erofownera
had climbed toa alf million. T eonem| lionth mtlestone was reache
In May, 1951 within a few weeks of t]e75th anniversary 8 the Inventign
of the teleph?ne The two milliontn shareowner was ‘added to the list
Just 10 years later, in June, 1901,

Approximately 28 percent of the shareowners have held their
15



AT&T stock for 10 years or more. And 15 per cent have been share-
owners for at |8a8t Dyears. .

Some 803,000 accounts are in the names of women. As individual
OWners, women outnumber men two to one. Furth%rmore, 600,000 share-
owners are represented by joint accounts—usually man and wife.

Each year, AT&T repojts its 30 Iar(‘;est shareowners to the Federal
Communications. Commission, A recent report reveals that this %roup
is comprised of 22 bank nominees (who may hold stock for hundreds
of customers in each account), three brokers, two Insurance companies
and three banking firms. The aqﬁre?ate holdings of these 30 accounts
represent on!%/ 5,05 per cent of The fotal stock; each of these accounts
holds stock irf a fiduciary, or trust capacity. _

Only one shareownér, a brok_era?e house holding many thousands
of accounts for its clients, has slightly more than one per cent of the
total stock outstanding. The maximum ownership of any individual Is
less than one-thirtieth™of one per cent.
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Bell Telephone Laboratories

_The %radual evolution of Bell Telephone Laboratories as a separate
entity in the Bell System and its subsequent history reflect the ever-
mcreasm% Importance of creative_technology in communications, AS
early as 1833 the American Bell Telephoné Company maintained, an
expérimental shop in Boston to supRIement the activities of its Electrical
and Patent Department In 1884, this orgamzatlon Was ofﬂ_mally [ec0g-
nized as the Mechanical Department, though the function It performed
would today be called research and development. o

Br)( 1907, the Mechanical Department had become the Enﬁmeerln
Department of AT&T and was broadly responsiple for Bell Syste
f_nﬂmeermg, de_velogpm%{wt (?n? res?arch work. This deépdartment esfab-
ISMed. engneerin Aan aJ % or gant demgn, pregar central office
specifications and"advised the associated, companies on current plant
and traffic roblfems. It also tested and msPected all telephones and
a’\Pé)aratus anufactured by Western Electric, whether in"Chicago or

W York. However, Western Electric also maintained laboratories in
Boston for work connected with the development of equmrment and
apgaratus, the basic design of which was supplied by the AT&T Engi-
neering Department _

n"1907, the Western Electric and AT&T research and development
staffs were consolidated as the Western Electric En%meermg Depart-
ment at 463 West Street, New York. AT&T’ Engm_e, rmq Départment
retained its %eneral responsibility for the compa |b|||t¥o the growmg
Bell System as to equipment and service and Western Electric assyme
res on5|b||1|tg for th%tesgr}]ge ar]d msg)ectlon of its telephones and ap-
ga atus. The researc gn deve ogm nt activities consolidated at West

treet %{adu(?lla}/expan (idm response to the pressing need for improve-
ment and agvance in telephony. _
Increasing importance of basic research in the development of
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ccimmumcatlons dunngthe earlg 205 (fd tothe consohdatlon of Western
Electric Engineering Departmént and a part of the A er159|neer|ng
departmentas Bell Telephone LaboratonesonJanua 11 Owner-
ship of the pew comgany Wwas shared equally &1 and Western
Electric with the Board 0f Directors chosen fr m exeeutlves of each
of the owner companies. This arran?ement emphasizes the Laboratories
dual funcnon m servmg the specific needs of both Western Electric
and the Bell T gone companies.

10 th|send ell Tele hone Lab ratone s performs at cost scientific
research and developmen or for the Bell System n communcations
In two broad areas. AT&T authorizes and pays for research and funda-
mental development projects in such fields as physics, chemistry, metal-

urgy, electronics, acoust|cs and mathematics which relate to the science
of commum?anons and for sysfems engmeenng ﬂrercts which seek to
develo applications of technological dgvances in these flelds |n terms
of Bel Sstem servn:e Western“Electric authonzes and W for e-
veo mentan design of new apparatus and equipment and works with
aborat?ne? t0 develo;il a means of trans| tmg the designs into
|ems capanle of economical production In quantity.”In addition, work
Berformed for the U.S, Government by Bell Laboratories Is authorized
yWestern Electric and b)LBe comm’Inc.

Since inception, Bell 1ahoratories has been pre-eminent in com-
mumcatlons e nolog . At first a good part of the Laboratories* effort
went into hardware déve opment {0 mcrease the reliability and life of
the equipment Western Electric produced and the operating companies
used. A'further large effort has been devoted to aeveloping ways to
mcrease the efficiency of Bell System egmpment An example of this

s TASI (Time Asngnment Spe ch Inte olatlong a Laboratories de-
veIopment that doupled the capacity of the firt hyo trans-Atlantic
eables by utilizing the milliseconds Of silence in ordinary speech for
urthertansm|33| n.

% the technical work of the Laboratories is divided into three
major fields: Research, Systems En?meenn and Development

Research represents the search Tor new nowled%e for new scien-
t|f|c nnmples AIthouqh carried out in scientific disciplines which
closely relate to the ar ?f f]ommumcanon rﬁsearch IS not aimed at
Spec cc angies in the telephane system. Rather It Is concerned wit
try|n “t0 outguess the future” asto where the unexplored areas of
smence may yleld disco en%s of value to the telephone industry and
explonngteeareasm eﬂ

Altfiough the Research Departments comprise only about 12 Per
cent of the” technical staff of the Laboratories, they” represent the
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fountainhead from which have flowed thousands of discoveries that
have shaped the character of today’s and tomorrow’s communjcations
systems. In 1937, Dr. Clinton J. Davisson received a Nobel Prize and,
In 1950, three others—Drs, W, H. Brattain, W. Shockley and J. Bardeen
—shared another: hundreds of others have received awards and honors
representing major distinction in their fields.

Systems Enarneerrn aepresentsarelatrvel recent addition to the

Laboratories’ organizational structure, but the function itse [goes a
man)( years. Systems engingers have intimate knowledoe of telephone
plant and, operations and maintain cIose contact with telephone com-
pany engineers concerning the Bell System's needs and opé)ortunrtres
or economy and |mgrovement Systems engineers also k ancose
touch with Labs’ research and furidamental development. Their func-
tion is to match new knowlecige and new approaches to the needs. They
outline a broad technical plan for a development. (such as electronic
switching, communications satellites or T-1 carrier), It objectives, and
ItS economrc and service warth or military value.
The Systems Engineering Departments together comprise about
17 per cent of the Lals’ technical staff
Largest of the technical grouprnqs are the Development Depart-
ments, totaling about 70 per Cent of the technical personnel. Slightly
less than a thirg of these are located in Branch Laboratorres |n Western
Electric manufacturing locations at Burlington, Winston-Salem and
Greensboro North Caiplina; Allentown and Taureldale, Pennsglvanra
olumbus, Ohio: Merrimack assachusetts Indianapol
lana: Kearny, New Jersey: and Baltimore, Maryland.
Devel opment engrneers have the responsrbrlrty of carr |n out the
grerct creating detdiled pan devel oprn% hardware and equipment
eeded, and providing Ewrth the designs and specifications for
manufactire or p%chase Development work covers such areas as
transmission, switching, electronic components teIe hones and other
custoer products, 5 Epowerseystefmdp Tta commupnic |ons utside glant
switc boards and 4 number of developments for the Defense Depart-
ment—including the Nike family of mrsere systems, radio command
guidance, and underwater soundsystems.
In practice, of course researc systems engineering, and devel-
enta workver closely together and with Western Electric and
eBeII Telephone comp anres eedback from manufacturing, for ex-
amﬂe often E |mportant factor In %etermrnrng paths of scigntific
pursued IN Research aswe as erngamaor cong eratron |n

meenn and Develo nt And, of curse e needs of
We terrepﬁ e comp nies are conPrg] ing In establishing objectives for

19

O —hT



both BeII_TeIeIphone Labora#ones and the Western Electric (iom aney.
The interrelationship 0 rou?s In the Laboratories IS illustratéd
by the transistor. Discovery ofthe transistor effect came out of research
Into the nature of semiconductors. Ifs perfection as a device was carried
on b?{ the eveloAm(]ent organlzatlon C gcerned with electronic com-
ponents. When 1t had reach astagzeo evelopment, in terms of per-
formanc? and economical manufactyre, that made jt feasible for use
In the telephone %stem, Systems engineers begin to design communica-
tions around it, These srstems were then cairied through to working
hardware_by the Development engineers and into manufacture by
Western Electric. _ _
For man¥ years, both Bell |aboratories and Western Electric
concentrated their cooperative effort on helping the Bell Telephone
companies make telephone service avajlable to nore and more Ameri-
cans. In recent years, however, the Bell System network has been used
to transmit more kinds of communications. AT&T and the operating
companies, therefore, now look more than ever to Bell Laboratories for
innovations and improvements, resulting from technological advance.
Most Bell Laboratories activities ar& carried on at four locations in
New York and Northern New Jersey: .
. 463 West Street, New York —now principally used for administra-
tive and staff vy?rk. _
Murray Hill, New Jersey —the main center of research work and
of much of the work in electronic component development and trans-
mission systems and development -
Whlﬁpan New Jersey —the center for military research and de-
velopment work

. Holmdel, New Jersey —a laboratory opened in 1962, with work
?om on_In such fields as electronic swﬂchmg data communications
t[%n% ! gtsg}ﬁgrand switching, and new types of t lep one equipment for

In S rmg, 1964, Bell Lahoratories announced, Pla_ns to build a new
center for davelopment work on electronic switching systems near
Naperville, |||In8IS falrly close to WE %Hawthorne Works. Abovt 1,200
gl)e le are scheduled to'work at the [aboratory when it Is completed in
960, mcludln% the electronic switching organization at Holmdel and
a small numper of WE_ engineers from Hawthome Works and the
Systems Equipment Enginegring organization.
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The Bell Telephone Companies

The communications research and development_proqrams carried
on at Bell Lahoratories . .. the equment and services that Western
Electric supplies . .. and the coordjnation of the entire Bell System
effort provided by AT&T continue only so that the Bell Telephone com-
pany subscriber receives the variety of reliable communications service
he desires. The Bell Telephone cgmpanies are the last link in a chain
of service which goms to_?ether all these other efforts, Their succefss In
meeting the needs of theif sunscribers measures the effectiveness of the
entirg Bell System. o o _

_The resRon3|b|I|t¥ for satisfying the subscriber is not onl¥ an obli-
gatlon which the Bell Telephorie comgames have accepted for them-
elves, It Is recognized bY |aw. Forty-seven state commissions, and city
councils in Texas regulate the activities of the oPeratmge companies in
the territories thﬁg Serve and evaluate thelr effectiveness In servm?.
Under these regulations, the operatmg_ companies must carry on thelr
business,in terns of local nﬁeds._ Expansion ograms have to be Planned
and engmee_red_to be worthwhile to the local Customers. Rates for serv-
Ice must be #ustn‘led on the basis that the revenues are necessary to meet
the costs of doing business within a particular area. Since they are
accountable under requlation and speak for the customer, the’ Bell
Telephone companies, naturally enouHh have a reat deal of influence
in setting the course of the whole Befl System. ~ N

. There are 23 Bell Telephone com%anles, of which 21 are subsidi-
aries in which AT&T owns more than 50 per cent of the capital stock.
theseE23 IcompTan||eshare: A Telearach C

ew England Telephone and Telegraph Compan
New Yo Tgle?%oﬁe Company e Py
New Jersey Bell Telephone Company
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Bell Telephone Companr%/ of Pennsylvania
Diamond State Telephorie Company (which serves Delaware)
%h%%peDaI&e and Potomac Telephone Company (which serves Wash-
ington, D.C.
Cﬂesapeake and Potomac Telephone Company of Maryland
Chesapeake and Potomac Telephone Company of Virginia .
Chesapeake and Potomac Telelphone Company of West Virginia
Southern Bell Telephone and Telegraph Company
Ohio Bell Telephone Compan
Michigan Bell eIe%hone ompany
Indiana Bell Teleﬁ) one Company
Wisconsin Bell Telephone Compdny
[llinots Bell Telephone Company
Northwestern Bell Telephone Company
Southwestern Bell Telephone Company
Mountain States TeIe'ohone and Telegraph Company
Pacific Northwest Bell Telephone Company
Pacific Telephone and Telegraph Company .
Bell _TeIePhone Company of Nevada (a wholly owned subsidiary of
Pacific Tel. &Tel.) o
Southern New Enhgland Telephone Company (in which AT&T owns
less than 20 per cent of the capital stock) o
Cincinnati and Suburban Bell Telephone Company (in which AT&T
owns just under 30 per cent of the capital stock

T&T also owns less than three per cent of Bell Telephone Com-
pany of Canada stock. Personnel of these two companies exchange
pertinent Information, and AT&T provides services to Bell Telephone
of Canada under a license contract) _ _

The relationship between AT&T and the oReratm companies could
be mlsundersﬁood, _Par_ncularD/ bg tho?e wno aytomaticall ? uatﬁ
stock .owners_ltpw.lh |r?nbo nd controls. The wide Variety of loca
conditions existing In so arge a nation as ours make close surveillance
|mpra(§|cal. Service arran? ments and equwment requirements vary
marke Igfrom one part of the counfry to'another.

And even withjn the territory of a épartlcular ? eratm? com]gang,
needs can var¥ markedly from year to year, from place to place. These
needs can hest he evaluated by men on the spot who can foresee spe-
cial service reﬂuwements resulfing from a mushrooming suburban com-
munity, for instance, or who can estimate the growth pattern of a
comniunity an therefore determine the necessity"and location for ad-
ditional central offices. _ _

Each of the Bell Telephone companies has a Board of Directors
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composed of business men, educators and other romment ersons
familiar with the problems and possibilities of thejr local aréa. The
particular corporate structure varies slightly in details from one oper-
ating company to anather, but we can”describe the management or-
ganrzatron ofat prcal (and h¥po thetical) operatmg company.
Reporting t0 the Board, of Directors of such a company and re-
sp onsrble for rts %)eratron% IS the pre ident, Reportmg drrec \)/ to the
esr dent are co Bany 0 rcers hea mg organizations equivalent to
estern EIectnc rvrsrons although M most operating companies’
terminol ogf y they are described as departments These ?enerally In-
clude the ol owm op eratmg personnel, mformatrong public rela-
tions), secretary, Iegal treasurer, and comptroller. A vice president and
1general manager heads the operatmg| degartment which' includes the
unctions and servrces of the generdl plant manager (including con-
structrona ﬂpant edngmeermg the gen]eral traffic manager (includ-
n centra office and PBX opéfators), the general commércial mana-
ger (including rates and teleghone develo ment studies, business office
ctivities and the servicing of public teléphones) and the chief engi-
Pﬂegg gmcludmg building equrpment outside plant and radio trans-
r
Essentially, AT&T asks only that the operatmg companres be well
run, that th%'orovr e good sefvice, treat empl ogrees equitably, main-
tama avorgble image"among the ub IC the erve and return rea-
sona le ro fits on the mone mveste mt erro erations. How these
tmgsa done, b an are 15 ettot e operating companies.
AT&T naturally eePscose watch on trends Which seem to_be
developing in a way that could affect the busmess AT&T 1s the Bell
System’s contact with Federal A%encressuch as the FCC, and there are
miany special Serviges performed y AT&T under the terms ofthe Ircense
contract alread drsr:Ufsed Without such centralized coordinaion %
AT&T, achievements like the nation-wide changever to dial T
service In September, 1962 and_ the confinuing System-wide move
toward total Direct Distance Dralmg would be I gossrble
The contractual relationships Between Western Electric and the
Bell Telephone comPanres IS embodied in the Standard Supply Con-
tract that Westem Electric has with each of the operating companies.
These fontracté outline the materials and services tat western
Electric will_provide to the operating telephone companies at their
reduest nd include the tegna and conditions upon which these mate-
rals (a)n ser\trrces are provide P St Contrac
ne of the. provisions of the Stan ontract sugcin
explains the unrgueness of the reIatron% B\Beyen WE an etefey



phane companies. This is the one that states “nothing herein contained
obligates the TeIePhone Company to purchase any materials from the
(Wastern) Electric Company.” WE can retain their business only by
virtue of the quality of its products and services and its low prices.
_That 0 r.comgan does_suRpI¥ uch of the E?eIITeITeWone corp-
Panles needs is taclf reco n|t|? or the resourcefulness of WE 8eoﬁe
nme$tm the requirements of the operatin comBames and a valida-
tion of thé concept of teamwork which unifiés the Bell System’s efforts.
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History of Western Electric

In January, 1869, a laconic entry in the Journal of the Telegraph
announced that the firm of Shawk ‘and Barton had been formied " in
Cleveland, Ohio for the_manufacture of fire and burglar alarms and
other electrical devices, This was the acom of enterprise, |

Today, Western Electric is one of thf tOE dozen corI[)oratlons in
American mPus_trQ/. Growth to helé) the Bell S %em meet V(\J/ owing Eub-
lic demand for its services has been a constant factor in Western Elec-
trick history. _ _

h'cﬁtt ﬁge houst_%etI |tI w%s a small dcct)ﬁnpany, a shct)estrmg fenterpnse (%f
whi Lcal plant comprised the equipment of thé former West-
ern Unjon pre};aw sﬁ)op In 8m\ee|and. GeoggepShawk Lad been the fore-
man of the shop, Learning it was to be Up for sale, he looked for a
artner to share the Purchase with him. The man he found_ was Enos M,

arton, a 27-year-old telegrapher from Rochester, N.Y. They opened
for business in January, 1869 _

Among the new firm's customers was a former Oberlin College
physics protessor, Elisha Gray. An inventor, Gray used the small com-

any as a squrce for parts and models for his experiments. He and

arfon soon found they shared a common enthusiasm for the future of
electrical apparatus —particularly telegraphic devices. Barton foresaw
a Ionfg-r_ange development for thie company in which he had invested
all of°his Meagre capital. He Iooked to make it into a manufacturing
plant capable Of playing a leading part in the dawning electrical age
and Gray soon canie to share his convictions. Shawk, however, felt
&%h plans were too ambitious and offered to sell his half-interest to

y'Both Gray and Barton were acquainted with Anson Stager, former
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Chief of the U.S. Military Tele%raéphs durrng the Civil War. Learnin
of their plans, Stager advanced Gray the mofiey needed to buK the ha
interest and also agreed to become an equal partner at such time as
the two men cquld arrange to move the busrness to Chrcago An agree
ment to this effect was Signed on November 18,1869 and bny the"end
of the year the firm of Gray'and Barton was open for busrness In Chicago.
From the first, the company gained a re utation for integrity and
quality workmanship | rn the manufacture 0 telegraph apparatus, fire
and Burglar alarms, the Gray te egraph printer and other devices,
Then the great fire of 1871 ravaged Chicago. The fire was extinguished
within two bIocks of the Gra and Barton shop and their emergency
Service in producin %ur ent to Jestore communications In. the
stricken city won public rova and broughtunprecedented business
n supplyrng apparatus ort e permanent Teplacement of equipment
?onsumed bg the flames. In 1872, the 130,000 Western EIectrrc anu-
acturrng mpany Was organized os successor to Gray and Barton,
It soon became a maror manufactyrer of Morse instruments and began
greater productron of the Gray printer telegraph.
oo 7|6 theWestter}n Electrrcdtr]ad%marktaff.xedtot awrde variety
electrical equipment, had gaine restige —gratifying progress
?or a %rrm Iessqthgn 10 yearsgold that %urﬁbereg bdtg 05 %o @\f n’t%
ayroll. At the Centennial Exposition held that 8/ear n PhrIadeI hra
f etsteern Electric won five gold medals for devices of its own manu
actu
At the same exposrtron Alexander Graham Bell demonstrated a
devrce whrch he called the telephone. His patent for the telephone
U.S. No. 174,465, had been issued four months before on March
On Januar 28, 1878, the first commercial telephone exchange in
the world operied for servrce at New Haven. The first directory ap-
peared a month later. It listed 50 names.
5 DL et e 0D EpMOtes 1 v, O Aty
een W In servi U
1¥ chat e, the ter Sate Teq h e Company opened the fid
commerciafly successful long drstance line spannrn the 45 miles be-
tween Provrdence and Boston. Almost ever)[/) mon new exchanges
wereo ening and much experrmentatronwas eing carried on concern-
rn ond dist n%e transmission, The quality of sgrvrce varied markegly,
ri ever, and there was no attempt at standardization by the variods
telephone companies,
It was apparent to the American Bell Telephone Company that
common standards and a common purpose shared by the people who
made telephone equipment and those who operated it would prove es-
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sentral to the orderly develo ment of the telephone SrnceWestern Elec-

tnc jag groneere much el ctrrcaI equrpmentan telephone Eparatus

Scribner switchboard, for example —the company wa cear¥

quar fied to manufacture Bell Teléphone. e urpment Moreover |

Pas greputatron for high quality products built to offer reliable, long-
ved service

WESTERN ELECTRIC ENTERS
THE BELL SYSTEM

Thus earlr(\lrn 1881, General Stager, Western Electric president,
and Th eodore Vail, at that time géneral manager of the American
E ell Tele none Cornpana/ explored t ﬁ é)oss Prlrt of Western Electric
ecomrn the manytactdring unit of t Sg tem, As a result, the

Be company acquired an rnterest In Western Electric Manufacturrng

Compan
E Yher cafrtal expansion was required and as a result, in late
November 81 the company was reorganized as the Western Electric
Company of Ilfinois Wrth a caprtalrzatron of $1,000,000 in which the
American Bell Company had a major interest. The first manufacturing
contrgct between the farent organization and Western Electric was
signed on Februar

! Western Etjec rcsentr into the Bell S){stem Was the gapstone to
General Stagers career. In anuag 1885 far ng health made it neces-
sary for him to resign th eﬁresr ency of the company In March, a
month before his 60th hirthday, he died. William S, Smoot, of the
Remington Arms Company, succeeded Stager as president but dred
withina year, to be syccéeded by Enos M. Bartop. At his accession
the firm he had heloed to found 17 years hefore had hecome one of
the largest unrts in the Bell System.

These ear% Iye]ars of Western Electrics existence had Reen an er
of expansion tewhoe merican_ecopomy. S0 vast t escogeo
growth, so_rapid the rate, it was difficult for anyone fo assess the
change. With pride in achievement, there was a %rowrng desire b?]/
Americans to exhibjt their progress to the world The fourhundreqt
annrr]vg[rsgr Bftthe discovery of the New World provided an excuse for
such an exnibi

In 1890, the announcement that a world far was to be held in
Chicago two ears |ater provoked afren of actrvrty y usrnessmen
anxrous to di Iythe superiority of their wares. The Bell System de-
signed and co st uctedarecord reaking 900- mrIecrrcurtbetween New

rk and C rcao The circuit was periona y opened by Alexander
Graham Bell early in 1892 and was In'full operation for several months
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before the delayed World Columbian Exoosrtron finally opened.

){ 900, Increasing business had created for the company a sub-
stantidl competence In urchasrng To Harry B. Thayer, manager of
the comp an¥s New York branch, it was evident that If the items
re urred he various Bell Telephone companies could be purchased
th rou? estern Electric it would Preatly simplify the task of insurin
unrtfo mkrty of quality and compatibifity throughout the whole expandin
networ

BUYING FOR THE BELL SYSTEM

Thayer drscussed the |dea with Theodore S encer eneral super-
mtenden of the Bell Telephone Comganyo |ae ia. The first
Bbycontract was signed by WE and thie P |adéep |a com any In
9 1913, supply Contracts had been executed with all the asso-
clated companies In the Bell System. Since then, squIy of items needed
byveehs%)éslt\em companies for their operations has become a major part
In 1897, thle company constructed a building at 463 West Street,
New York as Eastern headquarters of the busrness and to house the
New York shop. About the same time, WE introduced some magor
Innovations in busrneés that have since become stan ard thro
Inaustry. These included dimensional drawm?s of piece arts t euse
of bersonnel records, specification ang quality standards, and the es-
ﬂ ishment of trarnrn%cour £s f%r colle%e 3raduates who had come to
the company. Man istributing hotlses were also opened. In
1903 Barton authorrzed the constryction of the first buildings of the
Hawthorne Warks at Cicero, lllingis,

1906, there were over 4,000,000 telephones in the, country. In

the ?ame ear, 1906, Western Electric established a pension plan for
employees —one of the earliest In Amerrcan Industry.
hen, in 1907 Theodore N Vall became president of the Ameri-
can Telephone and Tee raph Company, he undertqok a reorganrza
tion of finances, general manageme nd engineering and résearch
work. I the sumpmer of that year, AT&T development &ersonne move
their Iaboratory from Bostort fo New York and merged with a similar
8roub of Western Electric Eeople At the same trme a number of WE
evelopment engrneers in Chicago relocated in New York to form a
part of the new centralized unrt Up to this time, all telephones and
apparatus made by Western Electric, whether in Chrcago or New York,
had been inspected in Boston b){(a section of AT&T headquarters engi-
eermg PW inspection was taken over by Westem Electric as a néw
function of Its manufacturing activities.
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The increasing responsibilities of the busrness as well as the ad-
vance of years ha un ermrned Barton’s health, In 1908, at the age of

esou% ht a less active role. Thayer was elected Ipresr dent, to"syc-
cee n Barton became charrman ot the hoard, retaining this
office until bis death seven ears ater at the a/%eo f 3. By now the
natjon had well over 6,000,000 tel eR ones and WE’s Hawthorne plant
had continued to expand through the construction of additional builo-
Ings to meet the demands of the Bell Telephane companies.

The increasing demand for cominunhcatronse urpénent rgquyred
concentration on this job. Accordingly, the compa ISposed 0T Its
power apparatus manufacturing business in 1009

“ONE POLICY, ONE SYSTEM,
UNIVERSAL SERVICE”

In the fall of 1908, AT&T first made use of national advertrsrnp f0
tell the story of the Bell System as an institution of American fife
The theme of the message was “one policy, one system universal serv-
rce andte arent company was to devote much energy in the years

ahead reawg rsen

elle oal of a nation-wide network BeII System engi-
neers pursued screntr Ic devel oBments eager [y seeking knowledge for
ractrca aép lication. Late in 1912 Dr. Lée eForest emonstrated a
revo |utionary device to a ugroup of Western Electric and AT&T engi-
neers, It was an improved version of the prototype vacuum tube he
had first conceived n 1906 and could, under some circujt condrtrons
gerate as a true amplifier. One of the Bell System engineers at the
demonstration, H. D. Arnold, set out to produceahrgher vacuum tube.
His success made the three- eIement tube a relrgble amglr Ing tool.

the same trme the oscr atrng capanilities of the vacuum
tu eweredrscoyeredm epen enty my De Forest andﬁ H. Armstrong,
and vast Rossrb Ities In carrrers ems and.in radio-telephone sgste ?
Were opene y mid-1914 thése possrbrlrtreswerepu Into practica
reaIrza lon. M reover re?ardmg audio preakthroughs n all respects,
depen abeen%meerm et Ife’s"activities have imipact surprising bv
oneTordinary Knowledge”:

On October 2171915 the first trans-Atlantic. radio telephone call
was placed between Arlington, Vrrdrnra and_Paris. The brief conver-
sation was alsg prcked up n Hono ulu EarIrer m the year telephone
Service ?ver WIres ad anne t%countr(y 0ast 0. cpast now
trans At antrc radjo telep oNy d heen prove to 1possr

0, engineers of Western Electric and I cooperation
with the Unrted States Navy conducted a mobrlrzatron test and estab-
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Irshed a natron wide communications network of telephone, telegraph
%ro and tel etyRewrrter Service amon Rornts on the continent anﬂ
Snips ep oyed’in the agjacent waters. This communications networ
prove t0 e of greaf value when the United States entered the war jn
pnl 1917. Qnie of its first off-shoots was the ship-to-shore radio
te ie“phpne equipment which Western Electric supplied the Navy in
uant

q Th)e emergence of aircraft as an effectrve mrIrtanr]weapon resulted
in the need for air-fo- %round communrcairons and ‘here again West-
ern Electric was a pioneer. W asos Ipep Army ca tonments
throughout the country with telephone. e urpment w ile the com-
p % British branch déveloped a submarrned tector, th% Nash Fish,”
ich its inventor, G. Howard Nash, was decorated by the British
Government WE's total sales during the war amounted to' $31,918,000.

THE NETWORK GROWS IN SERVICE

With the Armistice, Western Electric refocused its interest On con
tributing to, the Bell System nﬁtwork Th%re were now 10,000,000 Be
System “and connectirig telephones in the country. The figure had
doubled in just ten years. In 1919, the BeIISstem announced plans for
the rntroducpon ofda telephone servce his wa to roveama or
undertaking for the Be Sysemsmanu facturing an su ly unit

In 1922 Western Electric organizations handling Be ystem tele-
pvhone buirness were sep%rated Organizationally from those concerned

Ith Its electrical supp USINess.

In 1%23 constru? ion hegan on the Seam6y Works. The first pro-
duction there was of telephdne cable, in 1

The Bell System’s raprd grpwth during the 20% and the conse uent
need for enormous uant tieso apparatus ang edu Ipment made it quite
glear that ?e[vrnr% rOWItW natron Wwide Bel Cr(stem network hfl
ecome a full time responsibility tor Western Electric. Conse uenty
in 1925, WE formed the Gra ar EIectnc Compan named rn honor
of Enos M. Barton and Er%a GraZ for the purB e of handl rng[ Its
electrical supply business. The increasing responsibility of Be System
requirements drctated a further separation and In 1928 Graybar’s com-
man stock was sold to its emp 0 ees —a new departure In large corpo
ratign wners p WE's interest | Grabrwas Irmrted to preferred
stock, the asts ares of which were retife

During 1918 Western Electric’s vanous forerdn operations hH
been regrourped In a subsidiary called Internatignal Western Electric
Company, In 1925, as an additional step in its effort to concentrate on
serving die needs of the expanding Bell Telephone network, WE sold
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the subsidiary. Earlier in the same year, die Western Electric enﬁrneer
|ng1department at West Street, New York, was incorporated s tfie Bell
Telephone Laboratories.8

As an outgrowth of its research in telephon BeII Laboratories
developed an Western Electric groduced in 1926, the equi ment
that made sound motion pictures practicable. EarI In, 192
Laboratories gave the first publrc demonstratron of television b wrre
when the then Secretary of St te Herbert Hoover, engaged in 4 brief
conversation with AT&T president Walter S. Gifford on'a relay between
Washrnr%ton and New York

Abit earlier in the year, commercial radiotelephone service opened
between New York and London —with Western Electric_equipment
providing the means. Then came the formal opening of telephone
service between the Unjited States and Mexico,

the Bell Telephone network confinued to expand Western
Electrwrc concentrated on the production ofstePfJf? anel |aI
SWItC mq(equrpment 0 repI ce manual cent o ICe, e ur ment. |
1929 work began on a third great manufacturrng ocatron t epresent
Baltimore Works At mid-year, the countn{h never seemed more
prosperous —nor had anr( of the other units of the Bell System. The
number of telephanes in the nation now stood at 20,000,000,

On October 29,1929, some 16,000,000 shares of stock changed hands
on the New York Stock Exchange. In a stark demonstratiort that the
science of economics also observes the law of gravity, values of corpo-
rate stock pIummeted $15,000,000,000 by the end of the year, Ahead
ay long years of near- paralysrs for the American econorny. Western

ectrrc w%s t0 ogerate ngt e red for three years

sgem mg ugurated telet ewrréer exchang
servrcewhereb alysubs fl errnte WX network could be switcndd
{0 an ote I Equipment ?rt IS %uripose was provided by
Western Eectrrcs supsidiary, the Te et P Por fjon.
_ On November 1,1931 Western Electric acqulred the Nassau Smelt-
ing and Refrnrn Company at Tottenville, on Staten Island, New York
By thrs means ecompanyobtarnedatacrlrty adecruate to permit |tto
handle Bell System scrap, Centralize scrap reclamation an assurete
System of a dependable supply of secondary non-ferrous metals.

INNOVATION FOR DEVELOPMENT

The IorIrJg ran%e development ?f the Bell System continued desb)v
the Great Depression. In Eartrcu ar, Overseas te P one servrce
expanded to many parts of the globe. In 1930, fof example, Poland

8See Chapter 111,
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Finland, Argentina, and Australia—among other distant lands —were
linked to the United States b;f telephone. In 1931 Indonesra Roumanra
Braer and the Hawaitan Islands were some of the é)orntsa ed;

33, India, Yugoslavia, the Mandate of Palestine, and Nicaragua; and
|n 193 Syriaand Jagan

Then, on April 25, 1935, Walter Gifford, AT&T president, called

G, Miller, vice- resrdent—Lon? Lines. The call from one office fo
another at 32 Avenue of the Americas travelleo] over a 23,000 mile cir-
cuit to become the first round-the-world telephone conversation.

During the same year, Bell Laboratories and WE engineers, be-
?an development work that was to change the shape of America’s
eePhones This was the design_of the combined handset telephone.
Called the 300 desk set, it was introduced commercially by the Bell
System in 1937,

There were inpovations of major sr%nrfrcance in equipment, too.
The first ﬁoaxrgl cable, used rnrtraII for ultr ch nel teIe hone tests
Was rnsta etween New York an Philadel th 13 In 1936, Toward
the end of the (}/ear ademonstratron of the capabilities ofcoaxra cable
Was hed for die press bg% el Tele hone Laboratorres Less than a
year later, In October, 1 7the trial began of a new type of central
Office swrtchrn% equipmen —crossbar—t at oready improved the

speed of telephone calls and made direct dialing & reality. Shortly

arterwards, WE installers began work on a crossbar_office at Tro
Avenue in Brooklyn, New York This office, the nation’s first commercl
crosshar installation, cut into Service on February 13,1938,

WESTERN ELECTRIC IN WORLD WAR H

Begun in economic disaster, the *30s ended in War. As Germany
once again prepared to overrun Europe, America began to arm. In
June, 1939 hh Federal Governpent uthorrzed WesteranIecdrrc 0
proceed wrt temanu acture of Signal Corps fest sets, This order for
more tha 300 of equrpment was WE?s first major government
contract 0 Wor

T0 be read for the worst, the United States rapid ?/sought 0
develop effective armed forces. A vast chain of new military. camps
and bases came into being, each reﬂurrrng extensive communrcatrons
facilities, At the same timé, American industry faced the familiar war-
time problems ofscarcrt of men; materrals and e urpment In addrtron
0, rrmar res srb ity 10 sucp commynica |onse ment and
Servi es to el Te ryhone om%anres t e needs o the Govern-
ment b ecame Increast é; %rmportant he skills acquired In servrno
the Bell System enabled WE {o help meet these needs. In 1940, tota
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WE sales to the Government reached $3,500,000. At the end of 1941,
the figure stood at$4 000,000,
ith Pearl Harbor, the United States found itself enq Iged in a
confllct of unparalleled scope, From the begipning of hostilities the
Army and Navy indicated their confidence in'the company's manufac-
tunnP and engineering skills by entrusting Western Electric with the
devefopment and production of numerous electronic devmes—gun di-
rectors, bomb release computers, radar systems and underwat
faree mﬁments
the war progressed, an increasing proportion of the company’s
manufactures for the Government consls ed of radar and assouated
mnment In all, WE supplied 70 different t¥pes of radar during
orld War II The|r dollar volume equalled half of all the radar pur-
chases ma e nyte overnment
By utilizirg peacetime facilities to the utmost by s ubcontracttng,
and bB/ extenswe Ieas|n9 of eX|st|n([1 R lant facilities, Western Electric
wasa eto |m|t|tseme ency plant investment to less than $6,000,000,
This p 0|cr¥ not only shortened the interval between development and
pro uctlo but aIs avoided construction expense, that would other-
W|se avea ded to the overaII burden on the nation’s war economy.
From 1942 th roug$ o, Western Electric supplied the Government
\I/:vnh more than $2,300,000,000 worth of equipment for the Armed
OrCes.

Service to the nation's defense effort was by no means concluded
with the end of World Way I1, Development work qn the Nike missile
had begun before die end of the war and in periods of crisis ever
since, notably dunn e Korean Confltct the company has_has-
tened to respond to emer en )Aneeds The history of WE since 1945 is
replete W|th contrib ut|ons to the nation s defense and space programs,
examples of which are cited later in this book.

POST WAR RECONVERSION

When victory_came, America found there were problems in re-
turnmg to peace.” For Western Electric, reconversion proved a formi-
dable Task. The Hawthorne Works had to reconvert 90 per cent of its
manufacturing area. At Kearny, reconversion was involved to the ex-
tent of about 50 per cent of thé telephone shops. The third WE Works
at Baldmare required I|ttIe reconversion as the normal wire and cable
facilities therg %\/ %us du mg the war for materials of similar char-
acter required by the Armed FOrces.

Western EIectncs contnbtt(tton to victory had necessanl|¥ resuIted
in a concentration on war work largely to tre exclusion of its normal
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effort in serving the Bell System, The War Productiop Board had per-
mitted only thase additions and improvements to Bell System facilities
that were necessary to the conduct of the war or for the repair and
maintenance of essential civilian communications.

The shrft In Western Electyic activity from war emergency to the
deman s 0f peace can bg clearly seen inthe figures for 1945, Of total

Bel Telfeﬁhone sales of 188,910,000, a b?ut 87 ey cent occurred dur-
|n%t e final quarter of the ear Inthese irst months of peace, Western
El (itn? delivered 300000 el [% hones —00 per cent of the company’s
total telephone production for the year. Itre resented a higher produc-
tion rate than at an grewous trme in histor 0%

Atthe end of 1945, there were 27,946,000 telephones in the United
States of which 22,446,000 were Bell Telephones. At the end of 1061 —
the year the num?er of AT&T shareowners gassed two million—there
\erelrI 84,450,000telephones in the United States of which 68,040,000 were
e

Yet numbers can only su% est the whole storZ of accomplishment
Today, the flexibility and Versatility of the Bell System communications
services which Américans make use of and depend on—and the arra
of instruments, apparatus, and equipment providing them —are far an
away the finest ih the world.

NEW PLANTS, NEW PRODUCTS,
NEW PEOPLE

In helping make this so, virtually a new Western Electric has come
into peing since World War II. At the end of 1945, company investment
in plant Stood at $163,143000. Included in thrsf lgure were $577155
8oresentrng war emergency plant. There were 80,029 em% ees, ust
gears latér, investment in plant and equipment exceeded $908 183,00
n the{ewere more than 147800WE %e%l Well ofyertwo -Ahir srﬁ

employees are now engae In the manufacture of products whic

drd not exist at the end of World Way Il Of the 11Western Electric
locations design ated as Works —Hawthorne, Kearny Bal trmore AIIen
town Indiana orth Carolrna Merrimack Valtey, Omaha, Colum-

us, Oklahoma_City, and Kansas City —all but the first three have been
burlt (frnce 1947, and all of thﬁ threg pre- war Works have been so en-
arge and renovated as, in effect, to quar y 8 New facilities.

In the s rrng}of 1946 tne first multi cl]anngl ultra- hrgh frequenc
microwave syste |nt he Be Sstemwas aced in servic |n Souther
California, SIx weeks later, arioth er mrc owave system link m Nan-
tucket with the Massachusetts mainland opened for service. These two
events foreshadowed the Bell System’s intricate and widespread web
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of microwave systems which have since become a standard part of die
rnteqrated Bell "TeJephone network.

n the following year, a major manufacturing development was
announced which also helped provide the means for Bell Telephone
companies to meet the demands for communications. The product was
called Alpeth cable, an acronym rndrcatrnrr; that aluminum and poly-
eth)flene comprrse the cable “sheathing. It came about, characteris-
ticdlly, as a resu t o Western EIectrrcs search for better ways of mak-
Ing pro ducts of rTq %utht at low cost

|t was in 1947, tob that WE's manufacturing division devoted con-
siderable effort to the development of engrneerrn? technigues for die
production of No. 5 crosshar —initially désigned Tor use in telephone
company offices adjacent to metropolitan areas. Other new products
developed about the same time: No. 4 toll crosshar, Automatic Message
Accountrng (AMA) equipment and the 555 PBX,
Fcountr 3 ,rst No §ro sbay office cut info servrSe at edh
ennsyvanrao wev XS earlrer on June 29, the
h Bell teIe hone was installed | Mars alltown, lowa, The
following day at Murray Hill, New Jersey, Bell Telephone Laborafories
held the'first public demonstratron of a dgvice that Was to usher in the
new era of eIectronrcs his was the transistor.

The ortnrg t of frrsts sxmbolrzes the concerted efforts of Western
Electric and 1S Bell System teammates in meeting the immediate re-
quirements and burldrn? for the long-term development of the nation-
wide Bell Telephone network. In effect, it has proved to be a cycle of
progress As the component members of the Bell System worked to-
get er to provide more anﬁi be terc mmuynications servrce ther{ Suc-
ess In this respect stimulated Turt er emanq, calling for a larger
effort that, in turn, has rnduced a still greater demand.

Eerncreaser teus coaxr Ic Ie illustrates thi rmn
Octo er 1 1943 a 2500 coaxra ca esystem opene to rn t

ast and Midwest. During 1949, th rsnetworkwas extended 7,600 miles,

A decade later there were 83 000 miles of Bell System TV crrcurts And
the product has been steadily improved, too. The coaxial cable which
Western Electric now makes contans 12 coaxial unifs that can carry
11,160 conversations at the same time, or—with a lesser number of
conversatronsrv—a variety of other communications like dataphone
Serv'cﬁranéjr it hesnt ben r0es all e way. As & meber of

eedless {0 say, it hasn't been roses all the way. As a member

merican rndusrrra |"community, Western Electric has natural?y
shared In the downturns as well as the rises in the economy. In fac
history has shown that the demands of the telephone comganres are
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quite volatile and WE must expand and contract its production to
me?t the needs ?f the Bgll sttem. Western Electric’s tluctuations in
Bell business volume and earnings have deen as %reat as those expe*
rienced bﬁ/ other manufacturers Who serve a variéty of customers.

Duri (h; 1950, the lands of telephones offered the public by the
Bell Telephone cgmggmes increased. In response to the,goal of setvice,
for example, the “500" desk set felephone was broughtl to production
at the company’s newly opened Indianapolis Works. During the same
Year, production began on the volume control telephone, désigned for
he benefit of the hard of hearln(g.

Then came the nite-light telephone, the Speakerphone, the, cali
director® (1958) and the princess® telephone (196 . Production of
color_telephones egan in 1954 and soon outpaced the reqular black
sets. The card dialer® Moved from the Indianapolis Works’ model shop,
where new telephone designs are rProduced or preliminary test and
evaluation, to a reqular production line in 1961, and then "came the
556% line® telephone and'the telephone st for touch-tone® service in

But more significantly, the current of change altered products
made by Wester) Electric of which the average Bell Telephone com-
gany stbscriber s hardly aware, This is the “vital, unseen swnchmg

quipment that enables him tq call ang of the mﬂh%ns of telephones |
the United States in a matter of seconds, and reach the majority of other
telephones in the world. _ o

In 1952 Western Electric shipped the first 4A crqssbar switching
eqmpme_nt, a key element in the nation-wide long distance operator
toll dialing program. Direct lestance Dialing, flr?t demonstrated in
191 wﬂhgcr ss-country call from the Mayor o Enﬂlewoo . New
Jersey, to the Mayor of Alameda, California,"has grown In service o
that at present well over half oTJ‘ all Bell Teleghones can reach a dis-
tant number witnout the need for p%erator assistance.

During the late '50s éw_d earpz 60s. eveIoBment work progressed
on a new conce_Pt of switching witich will gradually supersede €lectro-
mechanical switching in the "Bell System.” Initial “production on two
Electronic Switching S%/stems (ESS _be%an In 1963, One of these is
for central offices and the other for ervae branch exchange use. The
first commercial central office was scheduled for service at Succasunna,
New Jerse¥, In July, 1965, and the second, In Baltimore, about the same
time. The Tirst co mer%al sgs_tgm_ for gonvate branch exchange use was
Installed at Cocoa Beach, Florida in 1963,

Toll transmission has altered greatly, top. In 1949, for example,
only radio carried overseas calls; cable was the hackbone of the tele-
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phone network stretching across the continent.

Today, an intricate Web of radio relay systems now provides routes
for many ‘of the daily tol| telephone calls and for most of the network
teIeV|s|on transm|ss|on while underseas cable systems span oceans.

stems recent underseas cables make use of a repeater
develoe r¥ el Laporatories and manufactured by Western' Elec-
tnc Whlche bIesas|n le cable to transmit in both directions. H|th
erto the Be _\R;stem used separate cables. Thus, throudh the Bell
Laborgtories estern Eectnc teamwork, underseas cable repeaters
were designed ang Pro duced to span the Altantic. And, throudh the
fontmumg research for ?etter Wi dys of servm these repeaters, 0f fevo-
utionary design when first produced in 1955, were superseded just
seven yéars later by eqmpment of new design which afforded improved
Service.

NEW AND BETTER WAYS OF SERVING

The list of new commumcatlons products and services that have
come Into being through Bell System teamwork is a long and satisfying
one. Western Electric’s contnbut|ons to this team efforthave taker the
form of an intensive search for better, faster and more economical serv-
Iceto th eoperatm%com panies.

To maintain the owes| possible prices and at the same time minn
tain the tradmonaIIY high eve of Bell System quality, Westerm Elec-
tric people constantly seek new and more efficient medns of dom% busi-
ness T0 th|s end they have deV|sed new manufactunng process s and
mach mes developed new maten?s and mg(an storage makin ever
moree ect|ve use of special skills and W0 mg with 40,000 su p|ers
to determine how best to use the pro ucts andl services the¥
There Is scarcel a single. operation in the company’s manufacturing,
%erwce and su 1p aclivities that cannot suPport evidence of how
asIC the quest for innovation is to Western Electric's concept of serv-
Ing the Bell Telephone companies.

SERVICE TO THE NATION

As a result of work undertaken bY Bell TeIephone L aboratories
and Western Electric at the req uest of the military, Ni eA%ax became
the nlted States first 0 eratlona round-to- aquntl -ajreraft missile in
954 n1958 Nike- He cules became operational. It nas three times
the range_of Ajax, 1s able to mtercegu truders at altitudes from less
than 1,000 feet'to over 100,000 feet, and can aIso destroy certaln tKIPeS
of short-range tactical missiles. Next came devel ogment work on

Zeus, desigried to help protect the nation from attack by ICBM?, W|th
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the still more advanced and efficient Nike X presently under deveIoP
ment. We%tern EAectrtc and Bell Lﬁboratorles also wo 0[ked totiet er o
produce the quidance system for the nuclear-warhead Titan 1 ICBM.
Other maAor defende_contributions made by Western Electric in
recent years | clude the DEW BDtstant Early Warning) Line ang its
extensions; White_ Alice, ?(00 mile communtcatlons stéstem which
ties to ether far qu as an defenses; the Aleutian Communica-
tigns V\ystem emi-Automatic Ground Envwonment a/stg
BMEWS (Bal |st|c ISsile EaryWarntn? System): a military Un er-
sea cable system MILS (Missile Impact Locating System)’ and of
course, the world-wide network for Project Mercury which has served
America’s astronauts so well. Significantly, each’ of these projects
requires co-ordination efforts of great magnitude to realize the chal-
IenPe of reliability and the urgency of deadline. All were delivered,
fully operational, ‘on schedule.

THE CONSENT DECREE

On Januar z 24, 1956, a Final Judgment restricting, with certam
exceptions, AT&T and its operating sub3|d|ar|es to furnishing requlated
common carrier communtcattons Services and furntshtn? serwces or
faC|I|t|es for the Government but p reservm% the long-standin reIa
ttons Ips etween the manufacturing, research and operating mémbers
o the e Sstem was ntered in eUmte%States Dtstrlct Court in
Newark, Jersey. T |s Judgment brought to a close the Justice
De artments seven ear-lon antttrust smt against Western_Electric
a AT&T that sought to séparate the Bell System’s manufacturing
rom its 0 erattn% arnd researc functtons
Western EleCtric is limited, with certain exceptions, to the manu-
facture of e ument of a type manufactured for sale to the, comp ames
ofthe Bell System for comimon carnercommuntcatlons serwcs an to
% business of a character or type engae n or eBe stem
T ese lImitations, however, 00 riot app ?, temanu act re
ent for the Government or to anY usiness engaged In ort -
gsrr\tNrgﬁnt) This restriction applies to the activitigs of WE sub3|d|ar|es
The Judgment aIso requires that any applicant be licensed for any
tupment under all emstmg or future” United States pﬁtents of the
Bell "System. Such patents iSsued prior to the date of the Judgment
must be licensed onar? alty-free basis. An gatents |ssugd subse uent
tgyglttaésdate must be licensed at reasonable and non-discriminatory
The Judgment also requires Western Electric to furnish to any



applicant (other than foreigners or companies controjled by foreign
ﬁtgrests 6th IS licensed under the Judgment, manufacturing dra%/-
Ings and specifications relating to any licensed equipment that WE
manufactures for sale to Bell System companies, and furnish them at a
reasonable charge or charges.

THE EVE OF ADVANCE

In reviewing any record of achievement as notable as that which
summarizes Western Electric activities in recent years, there IS a dan-
ger that the details of accomplishment will obscure the total design of
which they form a part Many more examples could easily be adduiced,
many more figures cited, to demonstrate that since World War |1, the
company has"undergone a period of major innovation, But ,thoufgh
citation$ support, thiey do not explain, and Western Electric’s effort
has heen only a means to an end. _

The suctess with which the comgan has provided better and
more economical equipment and service i not the result of separate
actions aimed at coping with a series of individual requests, nor has it
been a passive response to the urgency of Bell System needs.

Bather the initiative of Western'Electric’s contmumg contribution
to the improvement and expansion of the Bell Telephone network
results from the close cooperation and shared responsibility of WE

eogle and their Bell Systern teammates in meeting their comimon pur-
0se, It Is because we are a member of the Bell System that Western
lectric has concentrafed always on the Iong-rangfe development of
communications. In this sense, ‘even our records of the 505 and 60s
are of interest not as accomplishments In themselves but as prepara-
tions for further development. The past is prologue.

= The full text of the Judgment appears as the appendix of this book.
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Structure of Western [Electric

Western Electric's basic SJob IS much the same today as it was.in
1882 —tq provide the Bell System with a reliable source of h|%h Qéjah%
communications equipment.” In 1882, however, there were 0 _I;{ 0,00
Bell telephones in the country and a nation-wide network existed onl
asan ultimate (and to some scoffers, an unlikely) asP_wanon. Eighty-tw
ears, later, in 1964, the Bell Telephone network linked each of over
0 million Bell telephones with all the others —and the number keeps
nsmgf. Thatthis network exists as a flexible, versatile, and reliable reah%,
that 1t continues to rqrowmser\_nce_, IS due in large measure to the com-
plex_and com_gaube communications equipment and the supporting
servicessupplied by Western Electric.

Needless to say, the volume of present-day Bell Systems com-
munications has greatly altered the ways in which Western Electric
fills its function as the manufacturing arid suppl¥_un|t of the Bell Sys-
tem. Yet volume of demand does nof alone establish the challenge and

tﬁg?ﬁntchtfo rgesponsmlhnes that Western Electric accepts in fu?flllmg
As we have seen, “new arts" in teleghony have great!Y chan,%ed
the course of communications since World War 1. They will continue
tq do so, creating for Western Electric the further challenge of pro-
viding new equipment and better service in an era of indUstry-wide
techndlogical advance. _ _ _
But manufacturing products and supplying supporting services,
thoulgh basic_and major aspects of WE S total act|\_/|t_>(, are_not the
whole story. They are; after all, parts of a sum of activity which in its
totality_gives Western Electric a place unique in American industry.
The um%uenes_s derives from the_cqncept of seyvice to the Bell Tele-
phone companies. This concept is fundamental to the personality of
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Western Electric, unifying, the efforts of WE people in the six areas
of the company’s function’for the Bell SCP(ste,m: manufacturing, systems
eﬁmpment enigineering, installation, distribution, repair, and pur-
chasing,

Agdet_alle_d description of how and where WE people work within
the organizational structure of the company to fill their comman goal
of service comprises the next chapter. The nine compang divisions In
their particularit growde the means whereby the company fulfills its
mission in the Bell Systemand serves the defense and space communica-
tions needs of the GOvernment. . _ »

Before examining the details of operations, however, it is reason-
able to sur_vw We formal structure of manaﬂlement in Western Electric
and to revie t_ebaswconceRts and objectiVes that company manage-
ment seeks to implement. These concePts ang _obgectwes_defme e
mission of service to hhe Bell System. Also in this chapter it Is appro-
priate to summarize the standing committees which establish the pro-
cedures for general implementation of the policies. that guide the
nﬁﬂageg]ent of the company’s affairs in the continuing pefformance
ofthe]ob.

BASIC OBJECTIVES AND CONCEPT
OF MANAGEMENT

The Bell System exists to furnish communications services to meet
the public demand, and the contribution it makes to the national wel-
fare'in meeting this demand depends uRon the speed, quality, volume
responsiveness, and cost of its service. The System developed ntegrated
research-cevelopment. and _manufactunng-supplg units to_meet jts
needs. Western Electric, as its manufacturing and supply unit, has the
resgon5|b|l|t¥ to provide the oPeratm com amﬁs with all aten?]ls
and supplies they may_ order from Western, wnen required, at the
lowest cost consistent with required quality and reliability. _

: WE mana e_meint 1S chﬁ]rg%ﬂ Whlthhthet aesponsmflllty ]jor carrym%
out company opjectives, with “the highest degree of performance 0
w%m% |tF|)s c%pab e ang I a manner cgnmst_ent%mth _théJ best m_gustrlal
practices anywhere.” There are seven objectives in evaluating the
effectiveness ‘of management action in carrying out this responsibility:
Fws%_—Serwce Quahp/ and Cost—Nothmbg less 1ghan good service,
| h%uahty ana reasonable costs will g satisfactory.
Second—Earnings—The_ business must realize adequate earmng_s. It

must be kept financially healthy so that it can do those things

required to Insure service, quality and cost objectives.



Third —Treatment and Performance —Fair treatment of the customer
and pleasant performance must be the rule at all times, under all
circumstances.

Fourth —Balanced Consideration—Consjderation of the customer, the
employee, the public and the shareholder must be in sound balance
and eminently fair to all.

Fifth —Research and Development—There must he constant and ade-
quate effort on research and development in all fields of our
endgat\_/ors for progress in production, quality and employment
conditions.

Sixth—Long Range Planning—The importance of the Ion? pull must
never be overlooked in"the solution of current problems. Long
range glannmg IS essential to continued success.

Seventh—Stature as a Management—lntegrm{ and dignity by all
concerned are vital to succéssful management.

THE STRUCTURE OF MANAGEMENT

These seven considerations are constants to which general and
specific company policies ever refer. It was, for instance, the desire to
Integrate service oPeratwns and increase their value in terms of the
changing needs of the Bell System that led fo the creation of the Serv-
ice Division Ina mako,r compdny reorganization announced on August 1,
1962. Similarly, WE's continding and searching cost reductionl pro-
gram, which affects every aspect of operations. derjves, from and Is
suEported bK die obligafion of management to maintain reasonable
C0 ttst'hNS?ﬁt ese seven-goals are of eqtal import, each serving to sup-

ortthe others,
p. Long-range planning, for example, both requires and encourages
wg(yrou resedrch and development programs, contributes to earnm_?s
and seeks to continue the tradition of stiperlative service, high quality
and low cost that is the bedrock of our business.
. Itis a challenging program, indeed, for management The ques-
tionis, who is management? o _ _
. In thg s%nse_ that each of us ;i)erforms his job with maximum effi-
ciency and effectiveness, we are all managers, However, in.an organiza-
tion &s large and complex as Western Electric, it is sometimes difficult
to see how all die activities of all emgloyees Inter-relate and contribute
to an ultimate end. This being so, m na%ement can sometimes seem to
exist as only.a very vague “they.” Yet The structure of WE manage-
ment, following thé normal corporate hierarchy, is quite clear in pat-
tern and based"on the logic of review and delegation.
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Western Electric is 99.82 per cent owned by the American Tele-
Bhone and Telegraph Company, Like the other Bell System companies,
asic_direction s mvested In & hoard of directors. In"1964, there were
14 Dlrectors SiX promment husiness leaders, one educator and seven
offi |cer%o th ec(?mﬁp
The Board In Its dtscretton appoints various of its members to its
Executive Commlttee The Executive Committee can exercise mogt of
the powers of the Board of Directors in the management of the affairs
of th ecom any durin the intervals between meefings of the Board of
Dlrectors owever e Execytive Commlttee doeS not have power
to do a number of thin s including the filling of vacancies on the Board
or on any committee of the Board: Also, it may not amend the by-laws
of the com anE
. As Chief Executive Officer of the com anY the President super-
vises, directs, and controls, subject to the control of the Board of Direc-
tors, the business and affairs of the company.

THE EXECUTIVE POLICY COMMITTEE

The Executive Policy Committee is not the same as the Executive
Commlttee of the Board of D|rectors %Ithough there may be company

Vice Presidents who are members of bot

The Executive Policy Committee is composed of Vice Presidents
appointed. by the President to review recommendations of company-
wide 5|?n|f|cance submitted by divisions, officers and regular or special
compmittees, and. to take appropriate action on these recommendatjons.
On its own, initiative, thé Executive Policy Committee. can orlglnate
special studies relating to broad outlines of company policy and, dpera-
tions and to assign topics for consideration and récommendations to
approprelaltne %%men&%t(atetesogrtﬁév:%%ns ny is undertaken through nine di

IS U ugh, nine di-
visions, each ﬁdert edlrechon gfaathe Pre3|3ent an %ch In turn
respon5|bletothe resident

The management of the varlouE divjsions is autonomoys within
the limits ofthecom anR/po |cr and those ljmits are prompted by sound
consideration ofco resu sand objectives. éTherea esom exceg
tjons In specific areas w erg the President or Board of Directors h
delegated the authority and responsibility to, one division or to one
officér to act for another division or for the entire company.)

In addition to the Executive Officers and certain administrative
officers who are among the officers elected by the Board of Directors
there are some 100 Administrative Officers and Assistant Administra-
tive Officers, who are appointed. In this group are the heads of
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mador organizations at headquarters, the m_analgers at various locations
and their major assistants. These men implement comPan - policy
throuqh the various divisions and through a number of standing and
specid comm|tt?es. _ . .

Like most large corporations, Western Electric does much of its
planning through Committees as a convenient means for establishing
%rocedures to implement policies, As noted, some are appainted b¥ the

oard of Directors, others by the President or gther officers of the
company. These committees Operate within specified areas.. In policy
matters” or matters of _company significance which require action
broader than the prescribed authiority of the particular committee, the
committee’s recommendations are presented to the Executive Policy
Committee for consideration and action _

. There %re a numbgr of Important committees that warrant men-
tion here, These are mace up largely of Executive Officers and Adminis-
trative Officers and their functions are described in the GI series issued
by Secretary’s Organization.§ _ _

These Committees are: Em'nlogee Benefit Committee; General Per-
sonnel Committee; Labor Relations Committee; Realty Committee;
Contributions and Memberships Committee: Publications Committee;
Research and Development Committee; Management Development

Advisory Committee; Vail Medal Committee of Award.

THE CHAIN OF SUPERVISION

. The various line and staff organizations reporting to the Vice Pres-
idents and Administrative Officérs will be_ described in detail in the
next chapter. As this_point, in the discussion of WE Management it
might be wise fo outline the structure, of supervision; Chief Executive
Qfficer; Executive Officer; Administrative Officer; Assistant Administra-
tive Officer, SuRenntendent; Assistant Superintendent; Department
Chief; Section Chief, _ _ _ _
The functions of the Chief Executive Officer and Executive
Administrative and Assistant Administrative Officers have been noted
ahove. The superintendent level is usually referred to as the fourth level
of management in Western Electric. InCluded in this group are man-

?]It may be (ied here tf"it compan dlreches and mFtr tions are ubllﬁh%d 'ﬁ
i ﬁee rms. General Instructions arg the principal informatign on whic

other directio sb.?r.lnstru tlonﬁ are ?SE . Basically " they cover three_greas: the
duties, responsibjlities and authorit xecutive and.Administrative Officers; de-

by e
responsinilities of company officers and the poljles wihic f ey |mplefmF]nt. {% n-
ﬁt]IéU]StlIPeral%g issued to Inform organizations of the subject matter of the GI's and
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agers of D|str|but|n? Houses, Installation Areas and Manufacturing
Shops as well as certain managers In staff organizations élt headquar-
ters. At all company locations except major” Works and Plants' and
SI:Ip%%dquarters the superintendent is the chief management man on the
A typical superintendent has three assistant _suPermtendents re-
gortmg 0 him, In turn the typical assistant superintendent has three
epartment chiefs reporting 19 him. Departments vary in size from
location to location and from division to division. Some manufacturing
locations have departments of more than 100 People working on a
single component. Other departments, particularly In engineering and
staff organizations may have as few as two people because of the
highly technical or professional nature of the work performed.
tmost locations, the section chief is the first level of management.6
The Installation, organization of the erwc(f_ Divisiop has & unique
problem In condycting work at thousangs of different locations ever
year. On small jobs, where it Is not feasible to have a full time super-
visor at the site, an “in charge” man is frequently named. He has cer-
tain supervisory. functions to perform between Visits from his desig-
nated job supervisor.

t some older locations, there are alsp group chiefs, who report to the section chiefs.
?ﬁ‘ere are reFatlvefysmaﬁnumBerso tﬁeqse,%wever. P



The Nine Divisions

This chaPt_er summarizes the activities carried qn by the nine
Western Electric Divisions, and is, therefore, necessarily réplete with
detail. There Is consequently a danger that die concentration on detail
will obscure the focus of the overallpurpose of this complex of activity.
For this reason it might be well to preface the descriptions that follow
with_a general observation and a brief review, .

. The general observatign comes close to being a truism; it is simply
this: activities are not carried on for their own sdke.

Each activity undertaken Dy an employee Is a contribution to the
company’s ultimate objectives and the Value of any effort, therefore,
depends not {ust on the care with which it is performed as a particular
operation but on the contribution it makes to the overall excellence of
the whole endeavor. For this reason, it is well to bear in mind that all
the activities of al] WE orﬂamzanons are carried on to further the
tcgrgmgp purpose, just as afl the members of the Bell System work

! Within Western Electric, the concepts and obﬁectwes of manage-

ment, as outlined in the previous chapter, provide the general direction
for the company’s effort in providing the products and"services wanted
by the Bell Telephone companies. The same values enable the com-
pany_to fill its other mission of service to the nation. ,
. "The various committees supply general procedures for implement-
ing policies prompted by WE's objectives and for managing the com-
Pan s gffairs. The saiperwsog hiearchy Prowdes the meﬁns of trans-
all gob#_ecnves and procedures into action evaluatln%t e Iesponse,
and assuring the common purpose. of effort. And all of these oRerate t0
organize the activities of each of the nine. Divisions into which the
complex of Western Electric Is divided administratively.,
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. These Divisions, each headed by a Vice President, are; Manufac-
turmg, Service, Administration, Er&glneer_m% Defense Activities, Legal
%Td atent, Finance, Personnel and Public Belations, and Organization

anning.

_T,h_?ee of these Divisions—Manufacturing, Service, and Defense

Activities—employ about 95 per cent of WE "people and are directly
concgrned with the fulfillment of WE’S mission. .

. _The component orgamzanons_and groups within each of these
Divisions require a wigdg range of job skills and interests to carry on
their particular operatiops. Not ever%%ne In Manufacturmg{NactuaIIy
roduyces. a product or directs those Wwho do. To operate a Works or

istributing House or carry_ out installation work calls for s_u%)ortl_n(rl
Services In"wide array: engineers, draftsmen, accountants, industria
labor and public relations personnel, nurses, guards, stenograi)hers, and
planning people, to name but a few, Because they are employed at a
Earucular location in a particular Division, they are carried & mem-
ers of that Division. L o

The other six WE DIVISIOﬂS—Adml,nIStrEi'[IQn, Enginegring, Legal

and Patent, Finance, Personnel and Public Belations, and Orga_ ization
Planning —are chiefly concerned with, providing direction, advige, and
assjstance in their particular fl?|dS of |nterests as, defined in their dele-
?atlons, and most—put not all —of the people in these Divisions are
ocated at company Headquarters in New York.

MANUFACTURING o
. In_terms of employees, this is by far the Iar?est of the nine Divi-
sions. The total number of employees accounts for about 63 per cent
ofall WE peaple. _
_The arra¥ of products and their component parts_manufactured
in Western Electric tofals some 50,000 dif er¥né_|tems. The list gov?rs
ever thlnlg from telerphones (and a sc?_re of Qifferent tg/\ﬁ_es % tele-
Eho es are manufactured at Indianapolis Works) and Switchooards
Wwitchin e%uwment, wire and cable, microwave systems, to many of
their component parts, A good number of these ifems are made In quan-
t|tg —about seven million'telephones a)Aear, for instance, and billions of
feet of wire and cable. Many others, nowever, are made only in the
hund_r?_ds r thousands during the course of the ey%ar_to p?rform h|ghl%
specialized functions or to miaintain the servicgaoility of Bell Syste
eqmgment which has been Ion? In Use though sti]l reliable in oPeratlon
" There s similar contrast In size: crosshar frames_over elght feet
high and thermistors so small the% are nearly invisible. Some WE

poloslikealsadatan antdes aerdandy Im
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pre to understand; others are so complex in assembly, 50 specral in
unctron a%to seem at first glance jncapable of uniform qua |ty p
uctron The underseas repeaters that Western Electric rodue
provide two-way transmission over a single underseas cabI for exam-
ple, consist of pdinfully. precise assemblie$ of 5,000 parts burlt to provide
at Ieast 20 ears of continuous servrce

. One thing is common to all these items despite their diversity of
size, vqume and function: the mark of uniform high quality.

'Supported by the tradition of craftsmanship which dates from the
founding of the company maiptained by the quest for continuing
innovation in product and service, Westérn Electric quality is com-
pounded from fine materials, engrneerrng skills and the efforts of able
personnel Of equal importance I3 the concerted effort by all WE people
0 provide eriurpment and services at the most reasonable cost possible.

The scale of the job in ifself makes this an immense challenge. To
meet the challenge so that all parts of WE'S total manufacturing effort
contribute to the compan 5 overall 8oals the Manufacturing Division,
under the direction of a Vice President, has four major subdivisions,
each_headed by a Vice President.

These subdivisions are:

Vice Presrdent—ManufacturrnE—Area A has regortrng to him
Baltimore Works, Indiangpolis Works Kearng Works and the Buffalo
Plant He also s responsible for supervision of the comRanys Interest
In Nagsau Smelting and Refining Company Inc. (see C

Vice President—Manufactiring—Area B has report to hrm
C Iumbus Works, Hawthorne Works Oklahoma Crty rks and

Oma aWork? He i rs also responsrb (p for supervision of the com a v\y
interest in Teletype Corporat on an Manu acturer’s Junction Railway
Com an both drscussed in Chapter 8

resident—Ma ufacturrn rea C . has regortrn to h!<
AIIentown Wors and e Laure dae Pant) KanssCrtg Works,
Merrimack Valley Wor S, and North Carolina Works.

Vice Presrdent—Manufacturrng Staff has reporting to him the
Division Comptroller and E ngrneer of Manufacture.

The general and specific tluties, responsibilities, and authorities of
this mandgement are, isted in detall inthe G.I, 2 series, published by
the Secretary’s organrzatron At this point it mrght be more helpful t0
survey the various items groduced at each of the locatigns In the three
Manufacturing Areas, and then review briefl F}, the functions performed
by fne organizations reporting to the Vice President—Manufacturing

An understanding of die organization of the Manufacturing Divi-
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sion requires a brief digression into |ntracompan\>/lvtermmol Ggy It’s 2
(Juestion ofsemant|cs réally, Words like “Plant.” orks an
when cap|ta ized have specific meanings at WE, though the reasons
may not awa%s be clear and the distinctions do not necessanly apply
els where Int YS em.
To take ong exampe Webster’s defines * pIant . the machm
r}/apﬁaratus fixtures, efc,, s?metlmesthg real estate employed In car-
e/ngz a trade or mechanical or other industrial business.” fh Western
lectric usage, “Plant” has a more limited meanmg Strictly speakm%
there are only two WE Plants—with a capital P. One is”at ' Buffal
New York; the other in Lauxeldale, Pennsylvania.

Specifically, "Plant” refers to aseﬂarate , medium-sized manufactur-
ing facility, encompassing several "Shops.” "Shop™ is used to describe
a manufacturing unit under the direction of a sugermtendent that
produces one particular product famll?g like crosshar equipment or
cable. Mador manufacturlng facilities, w |ch comprise many Shops, are
desi nate Works. There dre 11 WE Works and they are’responsible
for %reatbulk of the company’s manufacturing out

IVE of these Works operate satellite Shops W|th Frge manufac-
turlng fa(:|l|t|es employm sizable pumbers of people and located
% ysically apart from ttie Works to which each reports. The Burlington

os for exam le, where the Speakerphone and ground radar ‘ang
m|35| : 8U|dance equ roment for the armed forces are made, covers well
over 700,000 square feet of manufacturing space.
With these distinctions  mind, the constitution of the three
Manufacturlng Areas IS easier to understand. 1t 1s as follows:

Manufacturing—Area A

Facility Principal Products
Baltimohk W orks ToI\ exchange, coaxial, and submarine
Baltimore, Md.
Occupied 1930 Telelnhone cords and plugs
ble terminals

Terminal strips and protectors
Rubber-covered wire

Pty R
Occupled1946 Enaele edwire

Insulated wire
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IndianAFOUS W orks Telephone sets and components
I(Mam Plant)

ndianapolis, Ind.

Occup|ed 1950

Washington Street Shop  Miscellaneous subscriber apparatus
Ind|ana olis, Ind.

Occupied 1057
Kearny W orks Switchbgards and consoles
Mam)ﬁ ant Ke% equment
eany, le, wire
Occu ed 19%5 M|scellaneous wired equipment
Relays, jacks, keys
5\/Iar|on Sthos P(e)(r:ttl éestest Sets
erse
Ochme %947 Powereqmpment
Fair Lawn Shops Coils, resistors, transformers, keys
Fair Lawn, N, J.
Occupied 1958
Clark Shop Submarme cable repeaters and
Clark Township, N components
Occupied 1959
Queensboro Shop Miscellaneous woodwork
ddIeV|IIa(21e N.Y.
Occupied 1929
Manufacturing— Area B
Facility Principal Products
Columbus W orks Crossbar and electronic switching
Columbus, Ohio equipment
Occupied 1959 Relays, including wire spring t)&pe
Induictors, transformers, netwo
Hawthaorne W orks Step- by steep panel, and electronic PBX
hieo o é“%'%é’m's“ et %%’E"%Q“%me”tre
Wer equi Wi
Occup%ed 1905 elays, ca acitors, sb)vltches Jac ks, keys

Transformerf Inductors, networks
Ferrites, t0o
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Clearing Shops.
Bedford™Pk., 1llinois
Occupied 1937

Montgomery Shops.
Montgomerg |Ilinois
Occupied 1955

Oklahoma Gity Works
Oklahoma City, Okla.
Occupied 1%

Omaha Works
Omaha, Neb.
Occupied 1958

Steel strand
Pole ling hardware

Data-Phone data sets

Wire spring relays
Testse?s ey

Crosshar switching equipment
Coin telephones

Relays

Resistors

Crosshar and PBX switching equipment
Relays, including wire spring type
Cable and wire

Manufacturing— Area C

Facility
Allentown W orks

Allentqwn. Pa.
Occup?ed 1948

Ean’sass CitthI\c;lrks
€€’ qummit, VIo.
Occupied 1961

Lauheldale Plant
Laureldale, Pa.
Occupied 1952

Merrimack Valley Works

NMaln Plant)
orth Andover, Mass.
Occupied 1956

Principal Products

Semiconductors

Electron tubes .

Dry reed and mercury switches
Mercury relays

Switchtoard 1amps

Semiconductors _

Electron tubgs and switchboard lamps
Dry reed and mercury switches

Te ePhone rerR_eaters _

Carrler and microwave radio relay
equipment

Semiconductors
Electron tubes

Carrier and radio relay, telephone,
telegrﬁﬁ)h and television transmission
equipment

Telephone and telegraph repeaters
colls, transformers, Capacitors, resistors,
ferrites; Synthetic quartz crystal



Lawrence Shop bel Iboy® IECEIVErS

Lawrence, Mass. Telephone repeaters and carrier
Occupied 1957
North Carolina Works  Transmission e_quipm_ent

Main Plant) In-band signaling units

inston-Salem, N. C. Wage quide type equipment
Occupied 1954 o GUIRE e ¢4p

Chatham Hoad Shops Military equipment
Winston-Salem, N. C.

Occupied 1946

W_au?htown StreetShops  Military relays, deposited carbon
Winston-Salem, N. C. resistors, capacitors
Occupied 1947 Missile guidance equipment
Burlington Shops Military equipment

Burlington, N. C. Speakerphone

Occupled 1946

Greenshoro Shops Missile guidance equipment
Greenshoro, N. C. Printed Wiring boards

Occupied 1950 Data transmission systems

Precision gears and Servo mechanisms

Manufacturing-Staff

The Manufacturlnfq-Staff organizatjon, com nsmg the Division
Comptroller and his staff and the Engineer of Manufactyre and his
staff, 15 located af company headquarters in New York and carries op
the following principal functions. coordinating. manufacturing en?r
neerm? and” cost reduction grogr?ms, preparing caPnaI blldgets,
allocating production Prograr_n  analyzing ogeratm?_ r?e formance, o-
\% Ematg)ngd_lat_)or and IndUstrial relations and handling relations with

subsidiaries.

Division Comptroller

Basically, the Djvision Comptroller's grol\% acts as a consylting
and service rg_amzanon for other parts of the Manufacturing Division.
A_moneg the as |gnments carried out on a continuing basis 1S°an aggres-
sive developmerit program mvolvmﬁ; application to usiness procedures
of electronic data pro essmg and otfier new or evolving data and method

research techniques and clérical practices.. The staff members also:
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1. Develop, interpret and distribute Divisional instructions.

2. Coordinate, analyze and publish financial and cost accountm%,d_ata
relatngjg to the Division, and advise and assist on effective auditing
procedures. _ _ _ o
S. Advise and assist on various methods of inventory control including
coordinating requirements and aythorizing purchasé of centrally pur-
c_h?sed raw materials, and authorizing the redistribution of raw mate-
rials or parts n restricted supply. _ _

4 Supply advice and assistance to manufacturing locations on labor
relations” matters and coordinate them within_the Division and with
other divisions and assist In the formulation of general labor relations
policies, and provide much the same advice and assistance as regards
Industrial relations matters. o _

5. Analyze and coordinate quarterly production estimates submitted by
the Adm]Jnlsftranon D|V|f|on, a(!loca e productio amonﬁ he Works and
arra%e_or w_mguart_erypro uction estimates re_ac ocaion.

. While this escr%pt|on_|s b[y_ N0, means mcu?we_of all areas of
interest to the Manu acturln% ivision Comptroller, it does serve, to
Indicate the range and depth 0f liaison carried out by this organization
within the Manufacturing Division and on behalf ‘of Mandfacturing
with other organizations Within the company.

Engineer of Manufacture o _
S_|m|Iarly, the, Engineer of Manufacture qrganization directs and
coordinates he_W|de_ran_%e of engineering activities carried on within
gt;\ed Mgrgtuaf cturing Division. To this end, the Engineer of Manufacture
1. Collaborate with Bell Telephone Laboratories on. materials, proc-
?sses and[gro.duct designs that will he the responsibility of the Manu-
acturing Division, _
2. Allocate an? coordinate the development of manufacturing processes,
gractmes, and facilities. _ _
tI.On[getermme long-range space requirements for manufacturing loca-

4 Maintain and coordinate a vigilant cost reduction program in all its
aSpects.

5. Collect and grepare technical information concerning Manufactur-
ing Division products for sale to licensees.

6. Neé;otiate contracts between the Manufacturing Division and the
U.S. Government covering manufacturing facilities to be provided or

56



financed by the Government for the manufacture of products for the
Government,

1. Collaborate with the Engmeermq Division to determine whether a
new product under development will be purchased or manufactured,
and on broad aspects of Western Electric-Bell Telephone Laboratories
relationships, coordination, and planning.

SERVICE

The Service Division and the Administration Division were cre-
ated on August 1,1962 In a reor%amzatmn_dem ned to assure the con-
tinuing responsiveness throu%h C anpmq times Dy Western Electric to
the needs for its services bg he Bell' Télephone Companjes.

Reporting to the Vice President-Service are; Vice President-
Service-East, in New York; Vice President-Service-West, in Chicago;
General Mana?er-Systems E%mpment En%neermg in Newark, New
Jerseeé; General Manager-Staff, located in New York.

eporting to die Vice President-Service-East are the General Man-
agers of the Northeastern Region, Eastern Region and Squthern Re-

jon. Re ortlnﬁ to the Vice President-Service-West are the General
anagers of the Southwestern Region, Mountain-Northwest Region,
Pacific Regmn and Central Reglo_n. _

At the time the reorganl ation was announced, WE President
H. I. Romnes said, “Westerf Electric has three basic missions —produc-
tion, service to Bell Telephone companies and national defense. In the
company’s new structure these basic missions are directly reflected in
the ngsRon5|b|I|t|es asm%wd.. o .

The new Service Division, by linking Distribution, Repair, In-
stallation and, Equipment Engineefing on & regional basis, will bring
us closer to die peo%le Y/e sefve. This'Is esgemally im ortarﬁ ata t|F1e
when telephone technology Is changing S0 fast ‘Assuring the guality
and delivery of the many new. and complex Bell System services re-
quires close Workmg relationships on a continuing basis. The replonal
or%amzatlon of the Seyvice Division should proyidg us as close a liaison
with the ope_ratm% units of the Bell System as the Branch Laboratories
In our factories do with the System’s research and development unit
s IPlret\_nous ttQ t_tt1_e creation Of tt&e Se[)wce D|V|S|on,td|str|bdut|on and
installation activities were caryied on by separate nationwide organi-
zations [Jome stru_cturaﬁ under the tuYe T%?eﬁkone Sfﬂes. AIthg_u%h
now In e,grate_d with Systems Equipment Engiheering and organized

|ly into seven geographical regions, the |pn ovide faifly dis-

mana?en _ [
tinct functions. A review of what WE péople concerned with distribu-
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tion, installation, and Systems Equipment Engineering do, therefore,
seems in order.

Distribution

Thirty-five Distributing Houses link WE to the Bell Telephone
companies, we serve. These Houses, most of which have been built or
replaced since World War 11, serve as both supply centers and repair

shops. .

pWEs first Distributing House was established. in Philadelphia in
1901 when the first standard sug(ﬁ)lx contract was 5|Pned. Before then,
Bell Telephone Companies placed their orders direct Y on WE factories.
The company did no reconditioning work. The growth of the Bell Sys-
tem network, however, created a péed for Western Electric to incredse
Its scope of service. More than that, the advantages of a centralized
sug)ply service on a day-to-day hasis and durin§ emergencies were
el arlr demonstrated by the operation. The repdir and”recondition-
mg 0 e(impmen,t by t ecompanY for the Bell Telephone companies
was a natural adjunct to the supply service. The following table illus-
trates the growtf of Distributing Houses since 1901,

House . _ Inaugurated
Pennsylvania (formerly Philadelphia)........1901
St LOUIS..ooserrrrvrvenenns 1902
DT INEY T 1903
KANSAS CILY ovvvvvrvvrsnnrnsssevsssmsssssnessssnens 1903
SAN FLANCISCO..oovoveveeeerseseeereeeeesessseneneees 1903
LIINOTS...ioverereeseessseeessessssssssssssessesssssssssserssenns 1904
CINCINNGLL +eoevvvoseeeeveeeesseessssesssesssssesseenens 1904
TR —— 1904
P|5tsburgh .................................................. 1904
Atlanta "o 1905
T IE YT T—— 1906
LOS ANGRIES.....vosvvvvcvrsvrrssrrsssnsnssnssnn 1908
MINNEEADONIS...vvvevvvecrvvrssvsrrsssssssssrsssssrnns 1907
SBAMIE ovvvvvvveer s ssssesseesesenens 1887

R (0] 1908
Dallas ........ 1908
MICRIGAN. v 1908
Portland e 1910
Cleveland . 1912
HOUSEON e sesessseeeeeseonns 1912
NEW OFIBANS......vvvvvvverrsesseensssssessssessseseseess 1912



Connecticut (formerly New Haven) .. ... 1913

Washington = .ocvrecvesressrirssins s 1923
MIIWAUKEE ..o aeaeieees tann 24
Long Island (formerly BrookI}én)......... .. 1926
New Jersey (formerly Newark)....... ... 1926
JACKSONVIITE ovvvoveeseeeeeeeesessssssenns . 1927
SYIACUSE v e e 1953
BOVIlIE e e 1955
0810 11 %8%%
0BNIX oovvvrvrrsssesssesesessssssssssssssssseeeens -
LAM Levvoreeseeesesssssnsssssesssssssssssssssessss sossee 1980
Westchester e 1981
Salt Lake City.. . .. . 1962
OMaANQuie coveeeerreens . 1963

As noted above, the majority of the Distributing Houses are now
located in quarters built since World War I1. In some cases, the new
quarters ha\ile betenblr_elhocatzd someI tm|Ies frc];rtnh the C|t|esavxéhcehrenthee
were originally established. Asa result, some of the names have changed.
For exar% ) m\en d|str|gut|on people in ﬁlmms movea_Qrom C_ﬁ|gago
to West Chicago, the name was changed to the Illinois D|str|but|ng
House. The sare holds true for the former Newark House, now calle
thf New Jersey House and Iocate? in the town of Unjop: the Penn-
sylvania Distri u_tm? House, now located in tne Philadelphia suburo
0 Km% of Prvssm; he Indiana Hous ﬁt Ind|anaP_oI|S' the Carolines
Eouse tt_Char otte, North Carolina, and the Connecticut House, Orange,

onnecticut. . .

_ Typma\l_y, a WE Distributing House stocks about 10,000 different
items including materials of WE manufacture and the many supplies —
from stationery to lineman’s tools —that the company purchases and
stocks for the Bell T Ieﬁh ne c_omPam_es. Some 10,000,000 telephone
sets are reconditioned In the Distriputing Ho_use_regawsosannu-
ally, along with many other types of comimunications apparatus, such
as teletypewriter equipment, Switchboards, and central office and elec-
tronic equipment _ o _

At each Distributing House, the physical plant, sh|pP|nfg, repair
functions and billing procedures are baséd on the concept of service.
To this end, WE peogle strive constantly to improve their service
through éegﬂctlon of Costs and the shortening of intervals between
order-and, delivery.

Despite the Immensity of the_g’ob, more than 98 per cent of all
materials ordered throyghthese Distributing Houses by the Bell Tele

phone companies is delivered on schedule —and WE s actively seek-
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mg to etter even this record As a result, there has been a marked. In-
créase In “same day” geliveries during recent years. In the same spirit
distribution and répair costs have been reduced close to 20 per cent
over the past decade, despite, increases in operatmgfcosts and labor,
Space In every Distributing House s reserveq for use by the local
FeIITeIeﬁhonecompan ,an?(speﬂal areasareen meereﬂan e%upge
or telephone company’truck loading in most houses, IMlustrating Be
Sgstem teamwork, distribution peoplé work side b)f side with telephone
company personnel to get the job done economically, swiftly and accu-
rately. The advantages of this teamwark are strikingly demonstrated
during emergency.."That communications services ‘damaged or de-
stroyéd during hurricanes, for instance, are so quickly restored to nor-
mal’ls, in largé measure, the result of this teamwork reSponding to crisis.

Installation o _

Making substantial contributions to the Western Electric goal of
superlative service are the people of the Service Division engdged in
installatjon work. Here, too, the drive is for ever better ways 0f |Illng
the needs of the Bell Telephone Companies —an objective pursued |
t%rms of consistent high %uahty, reasonable cost and the quest for
S ortser t|)nst_all_at{ﬂn _|nt$ Ilalt" ¢ cental offie swichi oment

0 hasic Is the Installation of central office switching equipment to
the expansion of t%e Bell Telephone network that It s g bﬂ sBr rsin
to realjze that before there were teIePho_nes thfere were WE installer
at work. These men worked on the premises of customers, wiring an
Placmg_ in service call bells, annunciators, fire_and burglar alarms and
he variety of other equipment that Western Electric niade in its early
days. The'tradition of‘a quality job efficiently done was already firmly
established when Western Electric joined the Bell System in 1882 and
ttggﬁﬁo gatallers became involved in a new and rapidly developing

The %edm tign to 8uallt 1S flS st_ronﬁ tod?%. What has ch?n%_ed,
of course —ana changed so greatly—is tfie complexity of installation
work. The character of this work; the skills and perseverance it re-
quires, create a grou of_mPonees unique in_industry. .

_ The primary responsibilfty of an_ inStallation_ crew is to set u
swnchmlg eqmgment; connect 1t, test it and turp it over on schedule
ready foruse as a part of the nation-wide Bell Telephone network. This
15 the final link in WE’s chain of service which joins the research of
Bell Te]eghone L aboratories with the actual operation of compatible
and reliable e mdpmentb the Bell TeIePhon? comga_mes. _

About 87 major operations are required for the Installation and
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test of a modem 10,000-line dial central office. Such an office. would
incluce about 500,000 feet of cable and wire and 225 tons of switching
and power equipment. However, the Service Division installs a variety
of othere m& ent as well, mcudmg multi-ling swnchboards for busi-
ness an the overnment radio relay stations, and termma equipment
for underseas cable systems. Perhaps no otherasPecto comp ag era-
tions affords so wide a survey of Western Electric’s scope of ffort to
serve the Bell Telephone companies.
Annually, WE ‘installers may work on some 77,000 jobs in as many
as 7500 dtfferent Jocations, As  result 1t is nearly Tmpossible to select
mstaII t|on Iocatton Installers may. and do work Aust about
§/w ere |nte n|te States—in large Cities, small towns, on iso-
ate mountam peaks and_southwestern Geserts. While 1t 1s true that
the size of certatn Areas limits the amount of travel an installer may
do in the coursg of his job, mobility is still a characteristic of the Service
DIVISIOH s nstallers.
All Bell S¥ stem mstallatlon work at present takes place in the
United States. There are 17 Installation Areas, varying widely in size.
The New York Area, for example, includes the five Counties of New
York City and the suburban satelltte counttes In contrast the Denver
Area comprises Colorado, U )(omln Arizona, New Mexico, the
southern two thirds ofldaho andE Paso County, Texas.
Each Area is subdivided in districts which afso vary greatly in size.
In general the smaller the Area, the greater the urban population,
The 17 Installation Areas—which correspond roughly to the Bell
el ghone Companies they serve —and their geographical territories are
l

below.

ALBANY: New York State Eexcept for counties compris-
|n New York Installation Area) and Connecti-

ATLANTA —EAST: ﬁlortda Georgia, North Carolina, South Caro-

ATLANTA — WEST: Alabama, Kentucky, Louisiana, Mississippi,
Tennessee

CHICAGO: I[linois, Wisconsin and the Indiana counties of
the metropolitan Chicago area

Cleveland: hio

dallas! Arkansas and Texas ex%eptEI Paso County%

DENVER: Anzona Colorado, Idaho (except norther

third), New Mexico, Utah, Wyoming and El
Paso County, Texas
6l



DETROIT: Michigan, Indiana (except for counties in
metropolitan Chicago Area)

LOS ANGELES; Southern California

NEWARK: NewJersey o

NEW YORK: Metropolifan  New York mcludln% Lo_n%
Island, Westchester and Rockland Countie
and Stamford, Connecticut

OMAHA: lowa, Minnesota, Nebraska, North Dakota,
South Dakota

PHILADELPHIA: Pennsylvania, Delaware

ST. LOOTS: Kansas, Missouri, Oklahoma

SAN FRANCISCO: Northern California and Nevada

SEATTLE: Northern Idaho, Oregon, Washington

WASHINGTON: District_of . Columbia,  Maryland, Virginia,
West Virginia

Systems Equipment Engineering

It is largel throuqh the efforts of WE Systems Equipment Engi-
neers that the Bell System is assured of a communications system af
not a collection of miscellaneous hardware. Before equipment for a
central office or a microwave system is infalled, Systems Equipment
Engmee[mg builds the prog]ect on paper (in the farm of explanator
Information, data sheets, and drames) lanning every detail to irf-
sure compatibility of circuits and eqUipment with all other parts. of
the network and, whenever ,oossmle, to_develop means of reducing
costs and improving service. In an a(rle of many rap|dlly evolving com-
munications advances, such engineefing workis of prime importance
to the Bell System, _ L
_n oPeratlon, Systems Equipment Engineering is divided into two
prlmapf unctions; Standards en meerlngBand lind en meerm%. _
_The standards engineer translates Bell Telephone Laboratories
basic de3|g[n work Into information expressed in endineering and manu-
facturm? erms. In o doing, he channels the Tlow of “information
needed 10 engineer, furnish and install communications equipment He
also determiries availability and flow of tqols, equipment and machin-
ery used In manufacturmg and Installation to assure that common,
up-to-gate standards are used _ o
Workm? closely with the Bell Telephone companies, the ling engi-
neer in Systems EQuipment Engineering _Plans or the manufacture
and installation of equipment and circuits needed in a telephone
cenA_r |, office, This ranges from Holannm brand-new_installations to
mo |?y|ng existing equipment. For each ortler, the Bell Telephone com-
62



panies sugply an outline of hasic reqeuwe_ments. The WE line engineer
researches a ‘myriad of circuits and equipment for the right combing-
tion to fill the needs outlined by the customer. Frequently line engi-
neers will coordinate projects with each other, as when a dial central
office is added to a huilding contamm% toll facilities, o

The analysis of needS is translated into detailed specifications
and dr(?wm s. From thesg, other WE peoP_Ie manufacture or Rurchase
needed Co Fonents and install them. Du Jng the course of the whole
project, the line engineer serves as liaison internally and with the tele-
phone company until the order he has processed has been cut into
SErvice.

There are Systems Equipment Engineering offices for each of the
seven Service Division regions.

0 0 0 0 0 X

. In the present structure of the Service Division, WE’ Distrib-
%Jthng Houses and Installation Areas are organized geographically as
ollows;

SERVICE —EAST
Distributing Houses

SERVICE-WEST
Distributing Houses

Atlanta Dallas
Boston Denver
Carolinas. Houston
CIncinnaty 1linois
Cleveland Indiana__
Co nectuﬁit Kansas Cit
Jacksonville Los Angelds
Long Island Michigan
Miami Milwaukee
Nashville Minneapolis
New Jerse Omaha

New Orleans Phoenix

New York Portland
Penrgzlv%nla St.Louls
Pittsblrg SaltLake City
Syracuse SanFrancisco
Washington Seattle
Westchéster
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SERVICE - EAST SERVICE —WEST

Installation Areas Installation Areas

AIFan Chlcago

Atlanta —East Dallas

Atlanta —\West Denver

Cleveland Detroit

Newark Los Angeles

New York Omaha

Philadelphia St. Louis

Washington San Francisco
Seattle

ADMINISTRATION

Like the Service Division, the Administration Division’s present
structure resulted from the reorgamzatlon of August 1,962, This Divi-
sion carries on four. major activities; directing’ WE  purchasing and
fransportation . activities; negotiating with non-Bell” companigs on
licen esmvolvmg patents; supervising the desnt;n construction, and re-
madeling of building sowned or leased bxwes em Electric; and devel-
oping co J)any pro duction programs and supervising the marketing,
prlcmg and commercial relations functions.

Purchasing and Transportation

The Vice President—Purchasing and Transportation is resPon5|-
ble for the Purchaée of all materjals, équipment, and services, inc udmg
transportation and public warehousing, required by the company t
fill ts function as the manufacturing and suprIy umt of the Bell Sys-
tem, His, organjzation gngra%es n a range of activities th%t Inclu e
estabhshm? oljcies and procedures for dfie com anyspurc asm and
transportat funct|ons etermmmg the assignment of purch sm%
responsihil |t surve mg Dpurc asing ana transportation activitie
and collab ora ting with other V|5|onsmdeveo In n?wan |mprov?d
methods or materials and In determining adequacy of suppliers’ facill
ties; authorizing purchase of products for resale to Bell Telephone com-
panies, nspecting such products and other products for manufacturin
Use and coIIaboratmIg with Bell Laboratories on changes in design o
purchased parts or products.

. Another respon3|bllltg/ fsgemﬁcallx noted in the General Instruc-
tion defining the functions of Purchasing and Transportation Is, to keeR
In mind the opportunities for favorable public relations in dealing wit
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suppliers, sub-contractors and transportation companies,

The extensive scope of WE's purchases underscores the importance
of this organization’s work. In a typical year, for example, Western
Electric does business with 40,000 suppliers who employ over 5,000,000
people innearly 4,000 American towns and cities in‘all’50 states. Total
pagments for raw materials, telephone company sug?hes,_G_overnment
sub-contracts, and transportation services excéed $1.2 billion a year.
%8re thelm 90 per cent ot the suppliers are small firms with fewer than

employees.

Ea%hyear, WE purchases mor? than 150,000 djfferent items: raw
materials, parts, components, {oals for our use and for telephone com-
pany people, and an array of finished Produ_cts ran%mg from telephone
directories to telephone poles. Some of these items and fAumerous special
ones come from other supephers who heI[p with the defense proIJects
entrusted to us by the Government. And still other items such as trans-
portation are in the service categor¥. .

West?rn Electric’s purchases for the Bell System eliminate the
necessity Tor each telephone company to maintain ‘separate purchasing
and.inspection organizations and permits a standardization of supplies.
Savings contribute, too, to the economy of Bell Telephone service.

e Transgortanon orgtamzatlon’s _a?w {ob IS to make certain tha&
the vast, varied amounts Of raw materials, eleghone equipment an
sugglles needed for the operation of the Bel| System arrive at the nght
%I e gt the right time. T gﬁmally, this involves the 8urch_ase of abgut
/0 million of transportation services from some 4,300 carriers for ship-
ment of materials from WE suppliers to our manufacturing locations
and distribution centers and thousands of Bell Telephoné company
locations. In addition, the Transportation organization arranges trans-
portation for people travelmﬁ on company husiness and takés care of
shipping household ([;o?dsw en.an emglo%/ee IS %eloc ted. .

SInce 1t 1s essentially a service organization for other divisions of
the comgany, for the cqmpanbys s%bi|d|ar|es, and, on. request, for the
Bell Tel Phone_com anies; about half of Transportation’s staff are at
head(ﬂ_uar ers with the balance in field offices at our 13 magor manu-
factu mg locations and in San Francisco. Its hasic objective IS the same
as that of the company—good service at low cast. On‘a day-to-day basis
this means continuing determination of shgg)mg routes involving just
about all possible combination of land, sea, dalrtransgort. _

In addition, Transdportatwn IS foncerne_d that Bell Ystem carriers
adhere io Federal, State and loca re?ulanons and tha 1ghe_ carrier’s
financial responsinility, Insurance coverage and terminal facilities are
adequate to safeguard shipments.
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Patent Licensing

In order to enahle the Bell System to_be free to use the best of
known technologi|es_|n furnishing communication services, it is often
desirable to employ inventions of others as well as those resulting from
the System’s own Tesearch and development activities. Usually, such
inventions_of others are patented and. thys licenses for their Use are
required. The Patent Licensing Organization acts for the Bell System
In obtalnlnq_llcenses under these rPatent?. .

Patent Licensing Is also responsible for granting licenses to, others
to use Bell System inventions. An outstanding example of a licensed
Bell System nvention, which has had a marked effect on the %rowth_ of
the communications and electronics industries, Is the transistor, which
was created by Bell Telephone Laboratories.

As required b}/ the Final Judﬂment entered into with the Govern-
ment on January 24, 1956, the Be Systf_m makes available to ?II who
desire them, unrestricted non-exclusive licenses under any or all of its
patents issued in the United States to make, have made, Use, lease and
sell any or all equipments as may be desired by the applicants. Such

atents issued Pnor to January®24, 1956, are” licensed royaltsy-free.
thg_r_Unlted States patents ar¢ licensed at reasonable royalties. As a
condition of licensing. an aprpllcant, the Bell System mdy require a
non-exclusive ljcense”jn return at reasonable roxal_nes_ for"any equip-
ment useful In furnishing common carrier communication, services and
for machines, tools. and™ materials useful in manufacturing or oper-
atm_? any such equipment. Similar licenses under foreign patents are
available to all applicants at reasonable royalties,

Patent Licensing activities require a knowledge of fundamental
engineering dprmmrﬁ)les, a_familiari % with the patent_system and a
thorough understanding of the commercial situation as it relates to the
various technologies.

Plant Design and Construction

As implied in its name, this organization supervises the_design,
construction and remodehn? of buildings that Western Electric owns
or I?ases. The Manager —Plant Desqn and Canstruction and his staff
are located at Heaaquarters, though the organization will have repre-
sentatives on the sgot where currént constriction or major renovation
projects are being carried on. | _ o

The Manager_—PIant D m%n and on?tructmn has the directjon
of and responsiBility for the fundamental policies of Plant Engineerin
and the action taken to implement them. To this end, the members 0
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his organrzatron collaborate with approprrate company Divisjons in the
development of a long, range pro ram of plant expansion and construc-
tion to meet the changrn? eeds of the company, and to establish stana-
ards of design and construction which best meet these needs.

It is this organization that is responsible for new and remodeled
buildings from selection of the site and purchase of the land throurqh
the architect’s sketch to occupancy. When occasion arrses they afso
see to_demolition of obsolete facilities or their disposal, In erformrnﬁ
these functions, PIant Design and Construction naturally confers wit
t e Divisions callin on their services as to basic needs of space,
location and type of acilities. These are the determination of the appro-
Pnate Division, Plant Desrrlrn and Construction turns the needs out-

ned on paRer Into the reali r of stee| and stone.

Also the Manager of ant Design and Constryction is responsi-
ble for all ch anges and ad rtrons to owned or leased |and and facilities
costing more than $100 fO? chan es oraditrtr NS where basic
desr ns are rnvolved B ss than 100,000 1s involved and standards
esta ished Pant esrgn and Constructron are followed so. that
there 1SN0 ro lem of %re esrr{;n ch anges and a drtrons to existing
facll rtres are the responsinility of te Division concerned.

The Plant Design and Construction organization aIso 195118 Neces-
drrectr?ns relatin tI] to the arse and.m rntenance of facilities and

ICeS sa ety requlations, and compliance with insurance ret1urre-
ments an dperrodrc lly. farrres on rnspectrons in these areas at all ma-
Jor leased or owned buildings

General Program and Commercial

The three organrzatrons that report to the General Program and
Commercial Manager are headed by the Program Planning Manager,
Commercial Manager and Marketing Manager.

Program Planning

The Program Plannin Managers organrzatron rs responsible for
developing Immediate an Ionttr nge pro uctron and Eplﬂq pro-
grams by Rro?uct thfl orm The a?rs for plannin ?rvr
apacrtt{ d financial affairs. These torecasts are | portant or {he
adequate provision offacrlhtre]s an# supéalres n ‘not mi anr1 capac y,
operatrng economy through the effect on shop loadin eve ing' peaks
an vl (?ys In manning %n production, reduction of delivery inter-
3 dgeting In” the Manufacturing, Equrpment Engineering,
an InstaIIatro organizations,

The organization regularly collaborates with Bell Laboratories to
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obtain ertlnfn(} information and analyzes this information in light of
Its own knowledge of the trends —sum ar|zm([1_|ts conclusions in Quar-
terly Production” Estimates, The resultant estimate of dollar ?a e? 1S
compared with planned Bell System copstruction expenditures Tor fur-
ther evaluation. The dollar forécast is also used by the Finance organi-
zation in planning the company’s fiscal requirements.

Experience Indicates that major Producnon activities are pro-
foundly affected by the development of new products involving
concepts and components as ){et unknown. The Program PIanm_ng
organization keeps in very close touch with AT&T and Bell Laboratorie!
in‘order o anticipate the Impact of those new developments at the earlj-
est possible moment and also to coordinate thejr sch dulln% In the eng|-
neering, manufacturing, and Installation of the introauctory process.

Commercial

. The Commercial Managers organization is_responsible for the
Pncm?_ofWE teIe_Ehone products and serwcgs._ |t issues and d|%tr|bu_tes
he various price lists and the terms and congitions related to the price
lists. In addition, this group administers the Standard Supply Contracts
neqotiates and administers other sales contracts and handles sales of
televphone ﬁrodugts_ to non-Bell System customers (other than the U.S.
Government and Its contractors), and carries on related activities

involving the sales of products and services by Western Electric.

Marketing

. Marketing was created in the summer of 1960 as a part of the
Distribution orgamzatlon. With the company reorganization of August
1, 1962, Markefing became a staff organization forthe entire company.
This or(I;anlzatmn seeks to make suré that Western Electric is 0 ermq
the Bel Telel%hone companies the sendees ﬁnde uipment theY wan
and need. At the same time, the %roup keeps these companies Up-1q-date
concerning products and, servicés available from Western Electric.

I\_/Iarketmg seeks to inform WE people about Bell System needs,
examines customer reaction to ur qument, and Services, reviews
products and services In terms of the customer’s needs, and carries on

research to determine what others in the industry are doing.

_ ~ ENGINEERING

The Vice President—En meerm% S resPonslbIe for the broad
aspects ?f relations with Bell eIerh? e Laboratories, for WE's basic
technical ana scientific research, and for the training and development

of WE engineers. The Vice President—Engineering is also responsi-
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?Ie A?mtlg/_ with the Vice Pre3|dent—Pers?nneI and Public Relations
or the training of technical personnel and for various information pro-
grams concerning Western Electric en |n_eer|n%_ _ _

Reporting directly to him Is the Assistant”Vice President —Engi-
neering and the Director—Research and Development

Organizations Reporting to
Assistant Vice President—Engineering

, _Orqanizatio_ns reporting to the Assistant Vice Pre_sident—En%ifneer-
ing include; Director—Systems. Development; Director —Statf En-
gifeering; Superintendent—Engineering’ Training.

Systems Development

_.The sttems Dev_elopment organization advises and assists other
Divisions 1n the coordination of engineering activities and applications
carried on in the course of the comipany's business. This offers another
means of assurin h|gh quality equipment and service. in meﬁtm the
|mtmedi|<ate and flturé needs of the Integrated, expanding Bell System
network.

Staff Engineering

.. The Director —Staff Englneermg directs a relatively small group
within the En?meermg Division. Hefe the concentration is on quality
assurance of products and services offered by Western Electric. To this
end, Staff Engineering collaborates with agpropriate divisions within
the Compan¥_ and with Bell Telephone Laboratories to establish cri-
teria for quality controls |n the broader aspects of the work. InsRec-
tion and quality controls deemed necessary by other divisions for tneir
own purpose, however, are not a concern”of Staff Engineering.)

Engineering Training

Further evidence of W%stern Electric’s, firm intention to _redlam
leadership in Jts field can he found in the training activities carried on
for the benefit of WE engineers. The Superint&ndent—Engineering
Tramm%;, suP_erwses those concernfd with this work at the thref_ Gradu-
ate Enq neerin Trameenters ocated In the New York Coliseum, a
converted resigence at Winstop-Salem, North Carolina, and the Chlcago
Sun-Times bUIldIng. The Iphllosoph%/ of this ro%_ram and description
0 coursesag ear In the Graduate Engineering Training Program Cata-
log, copies of which are available to WE engineers or request.
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Besearch and Development

The Director —Research and Development directs the efforts of
the Western Electric Engineering Research Center at Hopewel| Town-
ship, near Princeton, New Jersey. Here, research is conducted in three
areas relating to manufacturing' gperations; the development of new
concepts and techniques to Eiml _autom?tu: manufactu[e of commu-
nications apparatus.” the aBp Ications of mathematical techniques,
automatic data processing, and comRuter_tthnolog%/ to plan and con-
trol production;_the application of the principles of chemistry, metal-
Iurgyr and Cph)(sws to manufacturing problems,

- The Center opened 1ts permdnent %uart rs—two ultra-modem
buildings offering 188,000 feet of tigor space —late in December, 1962
It-Iow_ever,lg 8erat|ons had been carried on In leased quarters at Prince-
on since 1938,

defense activities )

. The Bell System is dedicated to the W_nm |e that "in communica-
tions. defense of the Nation comes first.” With this capsulated principle
the importance of the, Defense Activities Division as a company or-
ganization becomes evident, since the U.S. Government is faxand away
ourblggest non-Bell customer. _

The defense side &f Western's business _&an be of great é)nde 0
all employees. The work heing done on the Nike Zeus and Nike X anti-
missile missile systems contiriues the impaortant work that culminated
In the air defense system that deployed Nike Ajax and Nike Hercules
throughout the United States ang free world bases. _

wide variety of projects of extreme importance to national de-
fense are also carried on“for the U. S Navy. T P|cal_ rogects are

ONAR and missile communications work. The’missile guidance system
devel?ped for the Air FPrce_has bein eminently successful for this use
as well as for space exploration work. _

. In the area of Government work, Wester Electric has always ag-
Plled the company’s standards of cost consciousness, quality ana service

0 ensure to the Natign the finest communications and matérial possible.

With the changing and sometimes variable character of Govemn-
ment business, the Division is so constituted that it is able to respond
to P_enods of high as well as low activity. The Vice President-Defense
Activities Division IS resPonsmIe fﬁ_r sales to the U. S. Government, and
the resultant contractual rel t|onf |R]s; for the comﬁ)anys relationships
with Sangia Corporation and Bellcomm Inc.. as well as for the Labora-
torjes m|I_|ta%_ udget and necessary facilities in connection with the
Laboratories military work.
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Reporting to the Vice President-Defense Activities are: Director,
Government Sales and Administration: Director, Government Commu-
nications Projects; Director, Military En%meenng Services and Tech-
nical Publications; Manager, GovernmentRelations (Washington); and
the Director, Military Systems Engineering.

Government Sales and Administration

. As the fitle suggests, the Director is concered with the negotia-
tion, execution and"administration of all contracts with the U. S Gov-
ernment. Since this field varies so much from our Bell business, it is
necessary that a whole system of directions and procedures be pre-
pared. These directions and procedures aid all Divisions of the com-
pany _en?aged In government work to comply with such rules. The
organizafion is also resgonsmle for compliance with government secu-
rity requirements by Western Electric and Nassau Smefting and Refining
Co. In" addition, the qgroup represents the company Inrenegotiation
p_roceedm_?_s._ |t estahlishes sellmq prices for non-telephone projécts, pro-
vides facilities required for Bell Laboratories™ military Progects and
eneraIIE/ e&tabhshes rocedures for efficiency and control of expense.

recent addition to the area of government busingss Is the Customer
Relations organization which codrdinates future government business
and. the Pot ntial company contributions to national defense with an
engineering and field rou%.

Government Communications Projects

One of the chan%es in Igover_nmental procurement after World
War [l arose from the heed fof qualified managerial organizations to (o
large and complex projects. Out of this need With the DEW Line, the
compﬁn establisheq d sE)euaI 9rouR dedmate_? t0s I_\/lng the difficult
and cha Iengm% projects that this concept entailed. This 0 ganlzatlon 1S
established with experts in communications, purchasing and transporta-
tion among other fields. As the situation warrants, qualified personnel
may be drawn from Bell System operafing companies to answer the
needs of every Ero\ﬁct_. Major pr%]ects In addition to the DEW Line,
have been SAGE, White Alice, BMEWS, Project Mercury communica-
tions network, and similar communications progects of makor import-
ance. Some_smaller projects are also. being handled in the field of
ﬁlecommumcatlo S: tI¥e communications projects in Thailand and
Igeria are examples of this type.
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Military Engineering Service
and Technical Publications )
During World War |l the miljtary soon found that technical
changes In"equipment and new eqmpment and techniques required
trained personngl, not readily available within the military to assure
comglete use of th% com[flex e%}ment bem%_ ut into seryice. This
Was hg genesm of the Field Engineer Farce which has since been des-
Ignated as the Military Engilnee Ing Service. These engineers trave| the
vorld over to assist the military to"obtain maximum performance from
equipment and systems suppliéd by Western. As can'he expected with
such comﬂlex eduipment, Clear and effectiye o;i)eratm and mainte-
nance manuals are reﬂulred. This need 1s fulfilled by the Technical
Publications Group which is responsible for writing, “illystrating and
P_rmtmq the thousands of aoagﬁes required to do this r#)b' This organiza-
lon 15 located at Reynolda Road In Winston-Salem, North Caroling,
close to the production shops of the equipment involved.

Military Systems Engineering _

In March, 1964, the operation of the U. S, Air Forc% egwdance and
control stations at CaPe enneqy, Florida and Vandenoérg Air Force
Base, Callfffrma,was ransferred from Bell T_e_Iefﬁ)hone_  abpratories to
Western Electrics Defense Activities Division, which formed the
Military Systems Engineering organization for this purpose, At the same
time, Defénse Activities becamé responsible for support functions for
the Air Force and NASA space program previously provided by Bell
Laboratories at North Carolina. _

The Cape Kennedy facility was opened in 1936 to fest the Bell
Labs—WE guidance system devTI_o%ed or the Air Force Titan [ICBM.
This Eystem roved s successfH It as heen used m_man;fspace flights
andi e Cape Kennedy statjon nas gmdedz4 launchings, 1t will %ls he
involved in the Air Force Asset Program for re-entry glider studies.
IaunCThri1r?gé/andenberg station, openéd in 1959, has ‘guiided 85 missile

LEGAL AND PATENT DIVISION
The Vice President and General Counsel heads WE’. Legal and
Patent Division conswtmg of five orgamzatl?ns: the Assistant V|c?
President and General Attomey; the ‘General Solicitor; the Genera

Patent Attorney: the Labor Counsel; and the Tax Counsel.
All these “organizations are located at company Headquarters,
New York. However, patent atforneys serving Western Electric manu-
facturing locations and reporting to the Gefieral Patent Attorney are
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stationed at various Works. In addition, two attorneys reporting to the
General Attorney are located at Hawthorne.

General Patent Attorney

The General Patent Attorney has primary respon3|b|I|t}/ for all
Ie?al matters reIatm? to patents co#iyn%hts, trademarks and technical
information. Patent fawyers under Ais Stpervision review the work of
en?meers and determiné when an invention has been made for which a
%ent flspphcanon should pe filed in the U_n|t?d States Patent Office.

ey also hanale applications for patents in oreqn countries. They
work with the Patent Licensing organization in gran m_g licenses under
fBeII S;{ﬁtem patents to othersand In obtaining the licenses we need
rom athers.

Patent lawyers review all contracts with the Government, Bell
System suppliers and others to be sure that they confain appropriate
C fause% r_egardmg inventions made in the coyrse of the work, use
of technical Information, and protection against claims of patent
infringement,

Labor Counsel

The Labor Counsel deals primarily with legal aspects of relations
between the company and labor or%anlzatlons, representation proceed-
m%s, labor contracts, grievances and arbitrations, He is also concerned
with problems arising under other Federal and state labor laws, for
example, the Wage and Hour Law.

Tax Counsel _ o
. The Tax Counsel has primary responsibility for legal matters relat-
ing to taxes affectmq the companly and works Closely with the Com_P-
troller on these matters. Hjs ?r anization prepares, or advises With
respect to the preparation of al omRan%/ tax returns, _agprov_es all tax
payments and"represents tne company fn all tax audits, reviews and
controversies wit taxmqaut OrItigs. _

All other legal mil ters are the concemn of either the General
Attorney or the General Solicitor.

General Solicitor

. The General Solicitor is responsible for legal matters in connection
with the Final Judgment of January 24, 1956 and for most problems
under Federal and State anti-frust laws. He also handles, from a [egal
standpoint, a wide variety of corporate and financial matters arising
from the operations of the Finance Division (Secretary’s, Treasurer’
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up-
licity and other matters stemming from the activities of the PB_th
Reldtions organization. He i responsible for legal aspects of relations
between Western Electric and the teIe_Bhone companies, and between
WE and its distributors. He is responsinle for the coordination of data
and for preparation of responses to governmental inquiries.

and Comptroller's organizations) and advertising, P_ublications

Assistant Vice President and General Attorney

. The General Attorney is responsible for mosé of the Ie%a! adwcg
iven to the Defense ACtivities, Purchasing and Plant D 5|%n an
Jonstruction Divisions. He advises the Persorinel Organization on Bene-

fit Plan, group Insurance, and EME problems, and handles workmen’s

compensation, unemployment compensation and disability com?ensa-
tion cases. He reviews pending legislation in fields of company interest,
and in lawsuits where the company is plaintiff or defendarit, acts as

liaison with trial counsel. o

Al of these organizations, of course, have responsibilities other than
those highlighted Rere,

FINANCE!

The Vice President —Finance is chairman of the Executive Policy
Committee ?see_C_h_apter 6, page 46). His responsibilities include: co-
ordination of activities and studies required to'carry out com;f)any-wme
Polmes, practices, and pro%ra_ms; annual financial &nalyses of five-year
orecasts of company expenditures ang periodic review of programs ag
needed: development of fmancm_f and control grocedureS' Issfiance of

|

Geperal Instructions and operating results, fo_company Divisions; Go-
ordination o{ WE act|V|t|_esp|nC| e?wt to Bell TeIe%Wong company re(ia-
tions wﬂh re ulat?rey bodiies, :

The Comiptrollér, Secretary, and Treasurer report to him.

Comptroller’s Organization

_The Comptroller is responsible for formulating the accountmq_a_nd
audmn% é)OhCIeS of the company and for implementing these policies
with procedures that will produce a sound accounting structyre. To
this end, the ComEJ_troIIer’s organization develops and’ prescribes ag-
C0 ntmg nd a#dl mg methods ar}d ar%pr?ves Pgeratmg methods in
S0 far a3 they aftect atcounting qr financial results, In addition 1t pre-

: :

scriges the regulations and condjtions under which payments are au-
thorized and %ade, estabﬂshes fundamental payrollpp¥ocedures, and



demgnates the_ag roval requirements relatmg to these and other ac-
coufiting and financial transactions, It also makes accounting and finan-
madl_?udns, and arranges for retention of public accountants for annual
audits,

.. The issuance and accuracy of the company’s financial reports, sta-
tistics and forecasts are the Comptroller’s resPonS|b|I|}¥, In"this con-
nection, his orgamzaﬂon analyzes and interprets accouriting results for
action_that may be required” on the part of operating divisions and
executives. It also assembles and prepares data necessary o mana_%e-
ment In the establishment of financial goals, including dividend poliCy
and determinatjop of price policies, including the coordinatjon arid
evelopment of the companP/ﬂ forecasts as neddeq for executive con-
sideration, as well as recom endlngbpr_ograms of financing and con-
trol consistent with the needs, of thebusirjess. -

The Comptroller’s orgamzan_on also has the respon5|b|I:Tt]y for un-
derLakm business reseflr h stu_duis ang pr_owdmg mana_%e ent with
such economic, actuarial, statistical and business iiiformation and tech-
niques as may assist It In its planning, and control functions. It recom-
mends or estdblishes emPonees’ security accrual rates and depreciation
P_ohcy_ and rates, It collaborates with ‘and advises, other divisions on
inancial evaluation techniques and crlterl_g for capital investment pro-
posals. It maintains a business reference liorary. .

It is also the res on5|b|l|t¥ of the Comptroller’s organization to
maintain the corporate accounts, to perform _accountm(% and payroll
functions for specified headquarters or%amzat_lons, and 1o P_repa_re or
%?é)_rove data for tax levies and other accounting and statistical infor-

tion to De sybmitted to Government agencies and otners. It places
the company’s insurance and handles claims for related losses, and es-
tablishe oReratmg procedures for all voluntary payroll deductjon
glans. Further, thé organization .collabgrates w@ﬁ and advises other

IVISIons on accountin orﬂanlzanon an Ipers_onne )

. In_mdentto_BeIIT Ieg one comdpanIy elations with requlat(ir bod-
ies, this organization prepares and_ presents testimony 1n. telephone
rate cases as to the reasonableness of Western's earnings on its business
with the Bell comP,ames, as well as coordinating all company activities
In the regulatory rield. _ _ _

It is responsible also for audits relating to safeguard_mq of the
company's assets and for coqperation with other Divisions in the Pre-
vention of theft or fraud against the company. This incluges establish-
ment of security standards, internal or external mvestl%anon Involving
the cqmp_an[%/ of ifs employees, liaison with other Bell System security
organizatioris and dissemination of pertinent security information.
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Secretary's Organization

A part of the Secretary’s organization’s work is the furnishing of
staff services to Headquarters. The Secretary issues notices of meetings
of stockholders, the Executive Committee, and the Board of Directors,
organization notices announcmg executive changes, and official bulletin
board notices. He also issues a Emergen_cY Directory, a Headquarters
telephone d|rect_or¥_ and the booklet entitled “Directors, Officers and
Principal Organization Heads of Wester Electric Company. Incorpo-
rated and Subsidiary Companies,” The Secretary also issties all General
nstructions and G.L Charts, affixes the corporate seal and. attests all
ocyments requiring the same and_certifies certain delegatmns of au-
hority made by executive officers. Records Management functions and
he Corporate File are also included in the organizations role,

Various other fupctions more in the nature of gieneral SErVices are
kewise a responsioility of the Secretary. These Include such things as
e, comPan / communications methods"and facilities and the detérmi-
nation of office standards for the company.

Treasurer's Organization

The Treasurer is responsible for all matters_involving company
securities, including the issue and transfer of capital stock; the deter-
mination of funds available for investment, and the purchase and sale
of U. S. Government securities. He also arranges for borrowings required
by the company. . . _

His organization is responsible for custody of company funds; rec-
ommending hanks; maintaining adequate bank halances and cash on
hand: maintaining the company’s credit standlng; and analyses of the
Investment operations of the Pension Fund Trustées. It serves as liaison
between the company and the trystees, collecting monies due the com-
pany, and Rerfor Ing other similar and related activities.

It 15, the Treasurer who determines the com an[ys credit policy,
He aP oints cashiers and assistant cashiers (subject o, their approval
bﬁ either the President or the Vice President _—Fman_ceg, and approves
Oceata.gsnlgnment of other financial personnel in all Divisions ana at all

PERSONNEL AND PUBLIC RELATIONS
The V|c§ President —Personnel. and P%bhc Relatjons is resgonsr
bl? for the |n|strat|og an ﬁlreﬁtmn of three broad areas —Person-
nel, Labor Relations, and Public Relations. _
Most of the organizations reparting to the Personnel Director are

located at Company Headquarters in New York while all organizations

O — — — ) —
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reporting to the Labor Relations Director and the Public Relations
Directorare located in New York

Personnel

The Personnel Director |m%lements such compan%/ -wide personnel
activities as employee training, enefnpro%rams and health and safety
programs. anaryfuncnons are carried o rr%/f‘ve organizations,

The Secretary, Employees' Benefit Conimittee and his staff ad-
minister local deta||s and prowde general quidance on a company-wide
basjs on all provisions of the company benefit program for both active
and retired employegs. This staff IS0 ma|nta|n pertlnent statistics and
personnel serwce |nformat|on re atmg tg ene |t r0gram matgers.

The General Medical Director and his staff develop policies and
procedures for thoge concerned with the health and safety of employees
and companytmedtlcal servn:estThe medical facilities at'222 Broadway
are also a part of this organizatian,

Sh Bnec or—Sa? ammlstratlon Studies and his staff de-
velop mformatlon demgned to heIP malntam fair compenéatlon prac-
Hceslthrou thout the cOmpany In terms of Immediate and long term
evelopments

Dlrector—ManaPement Development heads the orgamzatlon
that develops and operafes varjous management developmént activi
ties. These Include such formal training programs as the five-month
management training program in New"York: and the integrated se-
quence of management seminars for each of the first four levels of
supervision. This organ|zat|on also rowdes consultln? and develo‘o
ment assistance on training p ramso amore s eC|a zed natnre
a(? ition, [t originates an coo rdinates Programs nd mfthods or the

ent| catlon appraisal, development planning, and Implementation of
suc pans for mana ement ersonnel Collegg recruiting activities nd
development Ero grams for col ege recruits dre also conducted py this
or an|zat|on cilities are mainfajned by this organization In Cilcago
and Princeton, New Jersey, as well as in'New Yo

The Director, Persorinel Adm|n|strat|on and his staff develop and
administer comEanX ;fersonne policies and procedures relatmg dlrec IQ/
to all emp o¥ee Included are such areas as wage and salaryadmini
Feartrleoé]emn]go ment, personnel research and realty matters for trans-

Labor Relations

The Director—tabor Relai ns heaiis the gr ?up that |n|t|aies de-
velops and recommends genera abor re atmns% olicies applicanle to all
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divisions, (Each division has primary responsibility for its awn labor
relations within the framework of ovef-all company policies. ) The Labor
Relations group frequently consults and assists other divisigns on sP_e_cmc
matters dealing with the |mPIe_mentat|on, of policy, and maintains liaison
t0 asswe that agloroved olicies are bemg followed.

T eq_roup, S0 conducts research and training on many aspects of
Iabc?_r_rela |?ns, issues the Labor Relatjons Hangbook for the gmdance
of divisional Labor Relations organizations, conducts research on wages
and fringe benefits which is the Dasic element leading to comgan_y nego-
tiation limits, conducts studies on long-range economic frends in labor
relations and, holds an annual conférence with Division bargaining
agents for (P_u_rposes of review, exchange of ideas, and fraining.

In adaition, the Labor Relatjons™group works, with the” Labor
Counsel on contract language, analyzes contracts prior to bar a|n|n(l;,
determines Specific major bargaining issues and objectives, and close Iy
follows unfair labor practjces charges and active arbitration cases. It
performf_ a general coordination functjon within the company, and
acts as liaison between Western Electric and outside companiés, and
between WE and other Bell System companies.

Personnel Relations

The Perfsonnel Relations groulo |s_b_a3|callg responsible for the
promotion of progressive personnel policies an Pra tices, consistent
with WE's position in the industrial community, for engineering and
other salaried management employees. In thiS capacity It must be
responsive to the needs of the individual employee, as well as | rourr])s
of employees, and to d?velo ments, In the flf|d hat occur outside the
comi) ny. Surveys, conferences and personal contacts are, extensively
employed to achieve th _necesdsarly exchan\%e of ideas, and information.
This ou? |n|t|8tes studies and proposals |tq regard to ﬁersonn | ap-
praisal, salary administration, placement, employée information, fringe
E)_racnces and other matters in the interest of improved employee refa-
jons, In conjunctiop with %ther advisory 0rga |zait|ons, It. evaluates,
develops and coordinates the company-widé implementation of the

resulting personnel 'orograms. One gf |t)s/ major functions IS to provide

n alternate channel of" communications for employees which parallels
ﬁmt avm?agle througn emstmgqme organlzatloﬁs.y P

Publhic RbTIatilons b| f b|
The Public Relations Director is responsible for company publicity,
advertlsngpucbﬁ_c an8 co_mmumt% refa lons and emp?oﬁe |¥1%rmat|3ﬁ

programs.”Reporting to him are the Director—Advertising and Public
18



Information and the Director—Public Affair and Employee Information.,

The Adve_rtlsmg Manager and his staff develop and coordinate the
company’s various National Institutional advertising campaigns (work-
ing with Cunningham and Walsh, WE’s advertising agency), college
reCruiting advertisements, advertisements in local plant city publica-
tions, and administer requests from WE_ suppliers who wish to cite
the co_mPany as a customer. The Advertising Manager also works with
other Interested or% nizations in the standardization of the compan
name and trademark, mcludmg{ identificatjons used on buildings, prod-
ucts, plants, packages and printed material. The design and production
of WE printed material, photographic services and” assistance to the
Marketing organization are alsounder the direction of the Advertising
Manager as are the company’s historical archives.

_The Information Mandger’s staff handles information for press,
radio, TV, enfral margazme scientific gonaIs ang techqlcal ;‘I)u lica-
tion, public talks, community relations, Tiaison with Bell Tefephone
companies, and the contractdal fulfillment of information releases on
military and government work. _ _

The Publications Manaqe_r supervises the staffs preparm% WE
magazine, the Western Electric_Engineer, monthly publications for
Headquarters and the Service Division, and other corapany publications.
Publication gg_r\uces 15.als0 a function of the Publications Manager’s
group. In addition, this organlzanon 0 Trs advice an flssmtance t0
mplo%/ee newspapers published at WE plants and other locations.

There are two other Public Relations Managers. The first directs a
roup that develops and coordinates company-wide public affairs pro-
rams, the iformation pro?_rams for supervisors and employees and
conducts employee information development and research. The other
Public Relation$, Manager develops and cooydinates coIIe%e relagions
e\rl rams %xcl_uswe of coll?ge re rumng activities, takes Care of the

- contriputions and mentbership P_r grams and of relations with
various business associations and public Service organizations.

ORGANIZATION PLANNING

Newest of the comp ani/’s nine divisions, Organization _PIannln% Was
established in mid-April, 1964 as a further step in assuring the effec-
tiveness of WE's response to Bell System needs. _
The accelerating pace of com?any operations, the increased com-
Iex;gy of communications te?hno o% together. with_the broad dis-
Eerm n of com a]n UHI#S calsfgr exdmination of the company’s
trycture in th |ght of the need for effective communication, cléar
assignment of responsibility and an alert response to customer needs.
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To this end, Organization Planning undertakes studies of over-all com-
Eany organization ang functions in the light of current trends in our
usiness and modern industrial practice and recommends the most ef-
fef_u_ve or%nlzatmn of resources o carrsy qut the company’s responsi-
bilities to The Bell System and to the U.S. Government, = _
Four directors of Organization Planning report to the Vice Presi-
dent of this division.
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Principal Subsidiaries Vi1

of Western Electric

Sandia Corporation

. Sandia Corporation is ong of the Atomic Ener?y Commission's three
P_rmc;pal nuclear weapons development installations. Its responsibili-
ies, In the field of nuclear ordnance, extend from inception of each
nuclear weapon to the retirement of that weapon. from stockpile.
Under a non-profit, no-fee contract, WE’s Sandia Corporation oper-
ates two |aboratories for the AEC—Sandia Laboratory, Albuguerque,
New Mexico, and Sandia Livermare Laboratory, Liverniore, California—
a test range at Tonopah, Nevada, and smaller test facilities at Point
Arguello, California; White Sanda Missile Range, New Mexico;_and
Cape Kennedy, Florida. Sandia Corparation emplqy_s_about 7,000
ersons in Albuguerque and is New Mexico's largest civilian employer.
andia Livermore Laboratory employees number approximatel 1,§00.
. The Sandia laboratories deé| n, develop, test, and monitor proguc-
tion of the arming, fuzing and Tiring systems and other non-nuclear
components an?_ S %}ems fNecessary t0 make % finished weagon of the
nu%Iear assemblies designed and developed nyLsAIamo Scientrfic
Lanoratory (LASL) and Lawrence Radiatiori Laboratory QLRL) at
Livermorg, the AEC’ other major weapon develoi)_ment Installations.
Sandia’s responsibilities involve basic and app led research; com-
ponent, systems' and manufacturing development; testmlg; reliability
and ﬂua_ll control; te hm?al support activities gg_ersonne , comgutmg,
purchasing, etc,); and field engineering and training of military |
structors in maintenance and operation” of nuclear vweapons. Testmq
Inc|udes E)artmjloatmn in full scalg tests; reliability and quality contrg
Include stockpile surveillance and sampling, _
?aﬂma (ges ?ot manufact rF or assemnhle weaPons for stockpile
The Taboratories fabricate models or prototypes of components ‘and
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systems and then release manufacturing and design information on these

roto es t0 varioys sub-coptractors throughout the countr}/ Thus,
rawr s, Specifications, and other manuficturing information are
Sandras chref products in the nuclear weapons program.

Sandias actrvrtres are not limited to th eweaj)ons program, The
techniques, facilities, and skills developed by Sandia over & period of
ears Provrde a caPabrIrt that fits na urallg rnéo certain n n wefr Qn

{ecsof national Interést. For nstance, Sandia provided the
stems_ for the Vela High Altitude satellrtes for detectrng nuclear
tonatron rns eandr res onsrbleforthesafe%asg ? fnuclear
Systems to eu as auxr lary power Sources In some sate res

Sand ra Laboratory had it egrnnrng as a part of LASL during the
planning phases of the first nuclear test'shot in 1945, The actrvrt)i Was
expanded in late 1946 to provide closer ties with the growing military
and arrfreld facilities in Albuquerque The Sandia facility coritinued to
Erow and in 1949 the Unrverer of C Irfornrg which ooerates boLh

ASL and LRL, asked to b %rer ved of the or nance en neerrn
PresrdentTrumﬁn throu ht e chairman of the AE? th eBe
tem to assume the responsibility for management of Sandia Lab orato

T0 do this, Western Electric created the Sandia Corporation as a
subsidiary fo operate Sandia for the AEC as a service of the Be
System t0 the Government. The AEC facilities which Sandia operates
under a prime contract with the AEC, have a first-cost value exceedrng
815,000,000, The Sandia Laboratory includes, the main lab, office an
SeIVICe burldrngs on Sandia Base on the outskirts of Albuquerque, and
fest areas Iocat)d on a remote sdretch of mesa a few miles away. Sandia
Lrvermore aporatory, opened In 1956 to provide a closer workrng
relationsh ro with LR rs Iocated In the San Francisco Bay area som
two mrIes rom the city of Livermore,

Sandia e Hpoyees are Eard from fundsa ropriated eythe U. S
Government and, are pot Bell V?I/stem employees. However, some of
Sandia’s officials are on oan from Western Electfic and Bell Laboratories.

Telet pe Corporation
a/pe Corporation is Western Electric’s largest subsidiar nX and
rsenga In the research, development and manufaCture of a conplete
line of Uata communications equipment.
Messa gs and, data can é)e sent between locations, locally or lon
distance, and provice a recorq of any transaction either asat dpvewrrtte
Page copy (plain paper or husiness forms) oras astrip of code punched

AT&T introduced its teletypewriter exchange service (TWX) in
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1931, During the first year ony 50 messages a day were routed qver
the system, Today, about 98 000 messages are normal traffic. In Sep-
tember, 1962, the TWX network was converted to dial operation in the
largest cutover in telephone history. Some 60,000 stations were involved,
Asa result, all TWX stations wenfto All-Number Calling and a natjonal
TWX information center in St. Louis, Missouri becanie accessible by
dialin ac?mmon code. . _ o

0 Of the major companies that provide transoceanic radio chan-
nels for teIetyPewnter users, the Radio Corporation of America and
Mackay, report that 700 calls a day go out by teletypewriter from New
York and Washington to more than”25 countries overseas, Within the
United. States, teleprinter circuits are interconnected by AT&T's tele-
typewriter exchange service. TWX's 60,000 subscribers can communi-
cate with one another throu?h the switched dial network simply by
dialing the number of the party wanted. In addition to TWX, theré are
thousands of g_rn_/ate line networks, of which the higgest users are press
associations, airlines and Government departments, _

Teletype Corporation egmpmen_t 1S d’i['[ of the DEW Line and
SAGE Communications System and 1s used in the 18 Project Mercury
trackm? stations. o _

Te etyRe Corparatjon ?ot Hs higgest boost during World War IL
In a, war that required outproqucing the enemy, swift, written com-
muniques were needed to avoid calamitous errars in coordinating war
Ero?uctlon,. Also In @n%dmtance conferences, teleéprln_ter communilques
ould he "scramblea” more easily than telephone voices,

. Teletype Corporation movea'into new headquarters in Skokie, I1li-
nois, a Chlca%o_su_burb, in 1960. The modem yesearch laboratories, ad-
ministration Bujlding and manufacturing facilities cover a total of one
million square feet of floor space on an 105 acre site. The company also
operates flsmeﬁl panutactur|ng5plant in I]lttle Roclé,. Arkansas,

Total work force is over 5,000 people. . In addition, 33 Westem
Electric_Supplies Service e_mgl_oyees are resident at Teletype Corpo-
ration. They are the coordinating unit for procuring Tele dype equip-
ment for the var|0L15 distributing houses, Long Lines an
telephone company locations. _ _ _

The company’s new Model 30 series of equipment is as modern
as the new Teletype plant These newl¥ designed"sets fill the ever ex-
panding needs of business and industry Tor a faster more flexible means
0f communication. E(wm&ed With foar roYv keybﬁgards and automatic
character generatorste odel 33 and 35 lings offer a new dimension
In operator ease and convenience. .

The Model 28 unit which was first introduced to Bell System serv-
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ice in 1954 is still the hard core of service use. The Model 28 series
operates at up to 100 words a minute for page teletypewriters and up
to 200 words a minute for some_tape punching_ units. The previous
model —No. 15—operated up to 75 words per minute. ,
A recent addition to Teletype’s equ ent line has been the high
speed taPe-to-tape system. This system transmits and receives taped
ata on the rate of 1,050 words pér minute. The Bell System markets
this under the trademark dataspeed. o _
Teletypewriter machines operate by the transmission of electrical
pulses over communication channels from a sending unit to one or more
receiving sets —as close by as across the room, or-as far away as outer
space. The sending unit Creates pulses when the tyEe_vvrlter-hke keys
are_pressed. The receiving unit converts pulses back into mechanical
action, imprinting letters, fiqures and other characters on g roll of
paper or business forms. In the code, each letter or number is repre-
sented by a dIS'[In_?I combination of electrical P_ulses. . :
Key'to versatility of the Model 28 ang 35 Tines s a ,umﬂue device
about the size of a Carton of king-size cigarettes that js known as a
stunt box.” “Stunt” is_an old pnntln(‘; teIe?raph term for non-typing
functions such as, spacm?, carriage return, Tingfeed or switching. Thé
stunt box makes |t,eas¥ 0 add exfra features to the teletypewriters —
horizontal and vertical tabulgtors, for examPIe. |t also makes It possible
to activate switches on or off from remate locations.

. One of the Frmm al ap I|c?t_|ons of the stunt box has been to gro-
vide an economical selective calling system. Messa?es can he directed
only to machines located at place3 that are actually concerned with
the“information being transmitted —a particular plant location, for in-
stance. Printers in a“system that are not called In for that particular
message are always op the alert, their stunt boxes continually riding the
ling, Waiting for specific information to be directed to them.

. Teletype Corporation equipment offers not only a means of trans-
{P;EQQE? _dgg_wheﬁ_ever It |sqn eded, but it _prowdgs a record of any

tion either in the form of the te%)ewntt_en word or as a Styip of
coded tape which can be stored or yséd to activate business machines.
With such versatility, Tele%pe equipment is ideally fitted for the job
of feeding electronic data machines and then getting the information
uickl |strl)buted to the field, A great deal of elegpe_researc since
the war has been devoted to faster fransmission an prmtmlgo ata,
While Telet _ge .Corgoratmn does not apﬁ]ear as a separate block
e company’s

on the WE orga ization chart, supervision o Interest In
Telet Re comés under the jurisdiction of WE Vice President—Manu-
facturing-AreaB.
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Nassau Smelting and Refining Co., Inc.

Early in its career as the manufacturlngi and_supply unit of the
Bell System, Western Electric began the reclamation of scrap metals
as a means of reducing the cost of nonferrous metals used in manufac-
turing. These operations were nitially carried on at Hawthorne Works.
Howgver, the ra_;t)ld growth of the Bell System network durmg the
205 and concomitant |m?_rovement In service led to the replacemént of
older equipment in the field to the extent that telephone scrap began
to accumulate faster than it could be processed by the facilities that
were available. . :

To meet this need and to centralize scrap reclamation, \Western
Electric acquired the Nassau Smelting and Refining Company in 1931,
Located at Tottenville, Staten Island,"New York, it'is under the super-
vision of the WE Vice President—Manufacturing-Area A

As a result of this Hurchase the Bell S;(stem Was assured a depend-
flb|§ sugﬁ]ly of_secondary nonferrous. metals —primarily coppef and
ead. From’the first, Nassu’s scrap reclamation operations proved most
effective, However, there were considerable quantities of telephqne
scrap which could not be reclaimed for Bell System use hut which
could be used bg other scrap dealers and consumers. In 1941 Nassau
was given the additional responsioility of dlsposm_(I; of all Bell System
scrap, selling to other processors the' scrap and Its hy-products that
could not be Used by the Bell System.

Western Electfic needs a great deal of copper to manufacture tele-
phone cable and wire. Nassau has been a steady source of this material
prowdm% about one-quarter of our yearli% requirements. This has

roved 0 be of great assistance to the company in meeting its Bell
: asrtcegn responsibilities, particularly during periods when Copper is

The copper Nassau refines for WE must meet a purity standard o
99,63 and |§p Eomparaﬁ_Fe In uaLty t0 the%g -Qra| epco ger proauceJ
by electrolytic_refineries. Nassau's earIyBoductlon_q copper wire-
bar from réclaimed material amounits to"about 25 million pounds. To
keep up with Western's demand for wirebar copper, Nassau also pro-
vides an additional 45 million pounds by contracting with other refin-
erles to process scrap [equmng electrolytic refining”or which exceeds
Nassau’s refining capacity. o _

Nassau alsoproduces copper shot which is used by WE for plating
on steel wire, and tinsel bronze bars which WE uses to make telephong
?ords. ‘_gad invariqus alloy forms Is also returned to Western Electric
or Bel }(sfem use In sizale amounts, _

The Telephone companies are not obligated to sell their scrap
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through Nassau Smelting and Re_fininﬁ but Nassau is obligated to han-
dleand dispose of any stich materials that the operating companies offer.

MANUFACTURERS JUNCTION RAILWAY
COMPANY

. The Manufacturers Junction_Railway Com?_any was. incorporated
in llinois, January, 1903 to provide rail connections linking the Haw-
thorne Works with' all major_railroad systems entering Chicago. There
are about 1% miles of track in and about, Hawthorng”and a Small hut
adequate_rolling stock. The railway delivers all of Hawthome’s in-
bound rail freig témostly raw materials) to required locations within
the Works ared and all outbound finished communications equipment
shipped as railroad freight. The railroad also serves some of Haw-
thorne’s industrial neighfors.

The compang’s ofiginal tenure of 50 yrears was extended another
50 years late in 1952, AS in the case of the Teletype Corporation, WE's
Intérest in the Manufacturers Junction Railroad Comes under the juris-
diction of the Vice President—Manufacturing-Area B.

While AT&T and Western Electric each own 50 per cent of the stock
of Bel| Telephone La_bora_tone? and_Bellcomm Inc., these companies
are In legal effect subsidiaries of AT&T. o

S0 fundamental to communicatjons pro%ress are the contributions
made by Bell Telephone Laboratories, however, that a description of
this unigue or_%amzanon more properlx belongs (and apdpears In the
first part of thiS work, which deals with the functions ana responsibili-
ties of our Bell System “partners.

~ BELLCOMM INC.
.. A recent addition to the Bell System is Bellcomm Inc. Owned
ointly in equal %mounts by AT&T arid WE, this company was incor-
orated on March 22,1962 The Headquarters are in Washington, D.C.
The company was organized to provide systems planning support
for die _natufn’s manned flight gro%r m m_response to a request from
the National Aeronautics and PaeA_dmm|s ration. _
In.a letter to F. R_Kappel, Chairman of the Board and Chief
Executive Officer of AT&T, NASA Administrator James E. Webb wrote,
“ItY\/(S)uId be woumlc service of the ver fwstorderof!)mportange If the
Bel gstem Pu undertake to assist NASA . ... }/ roVI mg_ 61n
organization 0 exgerlence men capable o |V|n%; he responsible
NASA officials the benefit of the most advanced analytical procedures
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to develop the factual basis they need to make the wide range, of systems
engineering decisions required for the successful execttion of the
manned space flight mission." _ o

Bellcomm warks with. the Office of S_Ys_tems in NASA's Office of
Manned Sgace Flight. Projects for which its providin systemsplan-
ning support Include the “Gemini program to” earth-ornit a two-man
S acecr? and the Apollo program to Iand men on the moon and return
them safely to earth. _ _

Dr. John A. Hornbeck, Bellcomm’s president, has described the com-
any as an “grganization of modest size and, we hope, high ability.”
wo-thirds of the employees are hlghlx-tralned technical ‘specialists.

The remainder are admiriistrative personnel.
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Communications Services
and Products

In the course of this survey of the integrated operations of Westerm
Electric and its Bell Sbyste_m drtners, the conce;t)t of s?rvme h?_s r?ved
tne leitmotjv. Basic to this Concept are the factors of reliability, flexi-
bI|I'R/_a[1_ Innovation. The concept Is realjzed through the shared re-
sporisibility and common purPose in applying thesé three factors in
the research and development, the. manufactdre and supply, and the
coordination and operation of eqmpment_prowdm% communications,
For this reason, Western Electrics role in the BEIl System Is best
app_ralsed In terms of the orderly development of the Bell System’s
nation-wide network _ang the System’s ab_|I|t¥ to sutg)eply the array of
communications require b}( the needs of its Subscriners

. To judge the scope of
view some 0f the kinds of communications other'than reqular telephone
serwf_e which the Bell Telephone companies offer and the progucts
sugp led o them by Western Electric to this end. It may be noted that
the descriptions which follow are selective rather than inclusive.

BEUL SYSTEM COMMUNICATIONS
’ ! _SEdRVICE_S_ frorcthe |
Cent This mechanized communications System offers the large
bu?fr?esg%f( Government agency direct mwar(? andyoutward dialin agd
Intercom dialing without the fielp of an attendant With the assistance
of the Centrex attendant, incoming calls may be transferred.

D ﬁa Communications BeII System data-phone SEIVIC
enab e business machines to “talk” with each other In various coges an
at various speeds over reqular telephones throughout the United States.
The Western Electric DATA-PHONE, data sets"and related equipment
work in‘harness with a variety of business machines.
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dataspeed fape-to-tape system carries data originating from teletype-
writers and certain other"business machines producing punched data.

Educational Television Cloged circuit Educational Tele-
vision, carried over Bell System transmission fagilities, offers school
systems an economical mearis of expanding educational facilities. Draw-
| %?n |ta wide expﬁrlence on_commercial TV, the Bell System has
eveloped a comprenensive Information program concening ETV.
Emergency Reporting Telephone Service Wl_th
this system, fires and other emer%enmes are reported dwectlY to fire
and police dispatching switchboarls through a network of strategically
placed street phones.

Farm Interphone Combining the household telephone with
speaker mmrthones_m houses, hams, and outbundmgs and with out-

oor loudspeakers, this S){stem enables the farmer or rancher to handle
qutside calls, reach rPEOp e around the farm, indoors and out, and call
them to the telephone by loudspeaker.

Group Alerting and Dispatching System De-
signed especially for the needs of small communities, t)ﬁls system pro-
vides for time and money-saving dispatch of volunteer fire Companies
through their own home or business phones.

LETS Law Enforcement Teletypewriter Service is a service which
swiftly carries criminal alarms and. administrative messages through-
out astate or regional area as an aid to public safety.

Mopile Telephone Service IS Rrowdes immediate con-
tact hetween automobiles and any other telephone in the network. An
advanced B/rPc? of dial mobile service, offering fast and more convenient
service, is unaer development.

School-Home system With this service, children who are
confined to tied a't home or ina hospital are able to bear and participate
Intheir reqular classes.

Teletypewriter Service 1heBell SXStem offers two kinds of
teletypewriter service: Teletypewriter Exchange Service (twx) and
Private Line Teletypewriter Service (twpt). twx Service proyides for
connectm% teletypewriter stations located in a subscribers office on a
switched Dasis similar to telephone message service. Any twx station
ma%/ call any other, A twx diregtory, similar to the telephone directory,
list khe names and numbers of each subscriber, ﬁwpl IS a unit service
which provides local and Inter-exchange channels and station equip-
ment throughoyt a customers location’s under many varied arrange-
ments and conditions.



wATs WideAreaTelephone Service provides economical commu-
nications to all phones in designated geographical areas at full time
or measured time monthly rate, combining'the rate features of Private
Line Service with the flexibility of regular Long Distance Service,

COMMUNICATIONS EQUIPMENT

T0 the Bell Telephone companies who rely on WE for equipment in
the growsmn of these communications services, the items that Western
Electric supplies divide Into two main categories: supscriber products,
like telephones and switchboards, whichare ph smallg located .on
the subscribers’ premises; and_non-subscriber products, the switching
systems and transmission equipment which comprise the nation-wio#

ell Srystem network.

|1{ some cases —certain test sets, for example, and telephone hooths
—the |‘(‘ien,t,|_f|¥|ng number of the particular product is prefaced with the
letters “KS”Indicating manufacture by afirmother than Western E lectric
that our company supPhes. No attempt has been made to [ist the vast
catalogue of itenis that Western Electric purchases in volume as a part
of Its sumﬂ}/ function for the Bell S stem,_thou,gh It may be noted in
Passm at these purchases represent a 3|%n|f'|' ant and’hasic part of
he ¢ anxsresgo_ns;mlllt to Jts Bell System par(ger.

Western Electric’s, M _rketmg_ orgarfization Pu lishes handbooks
and brochures descrlbm% In_detail but in non-technical language a
good number of these subscriber and non-subscriber products-and the
SU po_rtmg services that Western Electric also furnishes, In many cases
the brief rotations of specific items which follow have been abstracted
from this material

SUBSCRIBER PRODUCTS
Telephone Sets A wide array of telerﬁhones serves the needs
of home and business, \Western Electric even makes an explosion-proof
telephone set for such locations as mines or flour factories. The most
familiar of these is, no doubt, the 500 desk set, but even this set is avail-
g%lﬁalllnnén()dels with buttons for interconnection, holding calls, and
ignalling,
.~ Another popular telephone for the home is the princess® Set, first
introduced mpt%% feﬂl of 1859. The Panel telephone 8es|gned for recess
In walls or svrface mountmg, was Introduced 1n 1963 in'three models;
a hasic panel with hanaset and dial; a Home InterPhone Ea_n_el; aunit
offering. both the basic and Home Interphone features (utilizing six-

button flexibility) and a Speakerphone. _
For business or professional Use where more than six push buttons
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are required, Western Electric manufactyres several gllﬁes of call
director® telephones. These sets have certain Iplug-m modules mountea
on the sIoBmg front surface to provide centralized answering service
for a number’of eogle and intercom, conference, holding, multi-line
pickup, signalling and transfer service. _

Autormatic Dialer telephones are also available. The rapidial0, an
automatic dialer made by McGraw-Edison, uses a magnetic tape and can
store as many as 290 numbers for r&)ertory _d|aI_|nP. Another magnetic
tape repertory dialer, the macica11@0 E | rdpid dialer, manufactured by
the Perini Electronic Corporation, can store as many as 950 numbers.
The card dialer®telephone, made at Indianapolis Works, has unlimited
capacity' and is espemal%?/ useful In callng groups of numbers reqularly.
The customer codes often-used numbers on plastic cards which are
inserted into a slot in the telephone unit to make a call,

Among the newest of Bell System telephones is the set for touch-
tone® Service, which went ino foroductlo at Indjana?olls during the
fourth-quarter of 1963. Instead of the rotary dial, this set has a 10-button
rectangular unit on which the subscribef taps out the number he is
callmg. The multl-freguenc signals which rfsult are converted to djal
pulses for use by electro-mechanical central office equipment In tne
(e)%acgli;resleectromc switching this conversion will no longer be necessary,

PBX Equipment APBX (Private Branch Exchange) consists of
switching eqmﬁm_ent located on'a customer’s P_remmes to which are
connected trunk lines to the central office and lines to the telephones
on the premises, PBX*s may be either manual or dial In manual sys-
tems, te?\/_vltchm on all"calls Ii handled by an aHendankj In. il
systems, all Interco mumcatmg calls and outg mg ca smag/ e dialed
Irect, and inco Ing_Cﬁl”S are Nandled by an afte dewt. The switching
e?mpment may De Bither step-p -st)ekpo crossoar, T ecomPany man-
ufac %Jres moré than a score of PBX arrangements of widely varying
size for the requirements that the convenience or desire of the tus-
tomer demands. o o
. One of the newest ?f these desjgns is thT 101 Elﬁctromc Switch-
ing Sry]/_stem, consisting of a unit in the, central office that controls the
switching units on thé customers’ premises, each of which is associated
with an attendant console. Miniaturization.of nearly 300,000 parts per-
mits compact installation, A fuller des_cnPnon of the general principles
of ESS agpears later in this chapter, in the section dealing with Non-
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Subscriber Products, Since, in effect, the 101 ESS, acts as an electronic
PBX, and certain of its equipment is located on' subscriber premises,
it has been included in this sectign. The features of the 101 ESS in-
clude abbreviated dialing (in which frequently called numbers, local
or long distance, may be feached b;{ dialing thrée d|%|ts), touch-tone®
%allm , cal| transfer for outsidle Cil |s without operator assistance, con-
erence calls to dial two aaditional parties into an existing conversation
by the party _onglnatmg the conversation, and Centrex” service. The
first commefcial Systems, ready late in 1963, were scheduled for PBX
and Centrex service.

Key Equipment Western Electric manufactures three basic
types of key systems. . _ _ L

The B%Stem provides sych major services as multi-line (Plcku
and hold of PBX or centra| office lines, manual or dial selected inter-
communicating and signalling, tie line connections and manual or au-
tomatic cutoff or excluSion services. _ :

The 1AL system provides the same major services as the 1A system
and differs only in the line circuit design Used, the mode of mounting
the equipmentunits, and a requirement for local Powerfor line holding
and other supervisory functions, Like the 1A system, all loose keg tele-
Phone ¥nlts ;1re arranged on ‘“oundm% block’ [%rmup_le, thereby of-
1Eentng lexibility In the provision of varying combinations of service
eatures.

. The 6A key telephone system is a.dial selectjve. intercommunica-
tjons system w%ha a amtyyo} 30 stations, a?so o’eslgne for_mstaﬁa—
tion ont the supscriber premises. The system works, In“assoclation with
1AL circujts where access to central office or PBX lines is required and
Is available in three basic arrangements, described below.

The “Selector Only” arrarigement provides for dial selection of
frﬁm ning to 36 stations, means Tor, cor} erence calls, a(rjr_%qgemenlﬁ.for
off-premise. connections and provision for common audible signalling.

|n addition to the services described above, S_mgle Line Prowdes
for ﬂashmg[ lamp signalling_and_automatic exclusion of all other sfa-
tions fromthe connéction. The “Two Line Arrangement” Is set up for
two talkmsﬁ; links and thus is caé)able of handling more intercom traffic
than the Single Line arrangement,

Produciis for Special Servijces E%Ui ment supplied

We%tern Electric enagle? the Bfﬁ Tele ﬁonec Ea 16s t0 0 Fr sulj-

scribers awdevanetgo special services tajlored to the general needs
es

?f particular businesses. Representative of such equipment are the
ollowing Ttems.
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1-S Automatic Call Distributing System A small
order-taking_ system which distributes mcommg calls to attendant an-
swering positions, as they arrive, intended for Qepartment stores, mail
order houses, airlines, railroads and similar applications.

Concentrator-ldentifier ThIS equipment concentrates 100
subscriber lines down to from two to four trunks between central office
and answering. It is used with a PBX switchboard on the premises of
telephone answering services.

Message Waiting Service System Message_ Waltlng
service provides a flashing red lamp on atelephone set to indicate thata
message has been received at a central control location du_rm? absence
of éhe sttaltlon set user. This equipment is intended primarily Tor hotels
and motels.

3A Speakerphone System ThIS transistorized voice
switched microphone-speaker s¥stem 8erm|,ts hands-free conversation.
(Certain WE call director® telephones incorporate the transmitter
and controls as a part of the set)

100A Telephone Answe_ring% System Asmall,general
Pu_rpose_ announcement system with a two-minute me,ssa%e capacity
his set Is Intenced for motinting in a remote location and Is under control
of the appropriate buttons on die key set.

Switching System No. 400 (20-40 Dial PAK) _De-
signed for customers, with fewer than 40 lines, this Is a single cabinet
dial sP/stem with [imited access to outside traffic which utiljzes add-on
features o central office or other PBX lines. It provides traffic handling
capabilities 5|gn|f|cantlg glgeater than that of either the 6A Key Telé-
phone Systemor the 755°PBX.

Lamp Signal Detector Seeing Aid Desi%ned to assist
) blmti3 swgc board attendﬁgt, the equipment is available for use with
No. 555 and 556 PBX switchboards.

107A Loudspeaker Set A transistorized amplifier, this de-
vice germlts a_small ?rou of geople to.hear both sides %f a telephone
conversation. The set contains a combined on-off switch and volume
control. It is intended for both husiness and borne markets.

BELLBOY® 150McC A ?rsonal signalling device which is essep-
tially an extension of the bell on the custonters’ telephone. A small,
frequency modulated radio receiver carried in the customers pocket,
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the bellhoy® can be signalled selectively to emit a soft tone to let the
customer know he should call a predetermined number to obtain a
message.

G6AE (Hard of Hearing) and G7AR CWeak
Speeds). Handsets Bofh of Fﬁese handsets are intended for
connection in place of the usyal handset on 500, 600 and 700-type tele-

nones. GOAR provides amplification for those with impaired hearing;

TAR provides amplification for those with a weak,sPeech condition,
Both make use of a transistorized amFllfJer and associated elements and
are manufactured as a stock item at Indianapolis in all standard colors.

NON-SUBSCRIBER PRODUCTS

The, qualit ?nd reliability of any Bell Sys{em commumcaton?
service depend uUmaterru gn the vast array 0 e(iu_mment rare [y|
ever seen by the public. The bulk of Western Electric’s manufacture
consists of suich equipment —switching systems, cable and wire, micro-
wave and all the associated apparatus. Representative of this array are
the switching and transmission systems described below.

switching Systems As the nymber of Bell telephones has
increased over the years, the nation-wide network has increased in
complexity at an even %reater rate. Today, three automatic switchin

systems, each the product of a different era of development in the art
telephony, all work together, even though the dates of their original
installation may span a generation. While“crosshar is the principal ayto-
mati¢ switching systen'in the Bell Teleﬁhone network today, step-ny-

?te Installationis are W|d\el\%_u?]ed while there are d;owe Ranele stems in
arje metropolitan areas which continue to provide nigh quality service.
Panel Switching eqmﬂment, originall deveIoPed well over 40 years
ago, was installed tntil the late 305 in farge metropolitan multi-office
areas, where steg-t#%/-step e uv)ment could not be used advantagequs_la/.
In the panel system, an apparatus called a sender receives the dialing
information from the subscriber, holds and transmits it to the various
selectors so as tﬁ_control therr movements and directs them to the
proper setting. This arrangement was designed to permit dialing over
more comRIex and extensive trunking than was gossml_e with direct
control. The d|%|ts that the subscriber dials have no direct relation

to the %rou s OF trunks to which the various selectors move n, com-
pleting the Call and the selectors do not move in unison with the dialing.
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Step-by-step Systems offer another means of selecting a series of
paths through which'the circuit from the calling party to the Called party
can be progressively established. General use of s_teﬁ-by-step in the
Bell Sx_stem be_%an aboyt 1919, Ste%-by-,step switches” are " electro-
mechanical deviCes usually activated by dial pulses. As the name In-
dicates, the copnection Is traced steﬁ-by-ste through the line finder,
which locates the calling line and connects the first selector o give the
dial tone; to the selectors which progressively select the digits repre-
sentmg the office, the thousand, and then the hundred groups; to, the
connector switch which selects the called line and rings the subscriber,
or, if. the line is en?aged_, sends hack a busy signal and lo_Iaces a husy
condition on the called line. The speed with which a callis comple_ted
in step-y-step systems is tied directly to the mechanical switching
time of the apparatus.

Crossbar systems developed during the.'30s- represented a
significant inpovation in that they routed acall in less time,than was
required by the mechanical motion of panel and step-by-step in hunting
various switching functions, o _

_The crossbar switch, the [g)rlnmp_al swnchm? element used, is a
device emprlog/m hor_lzont?l and v,ert'cal membef’s, each ma netlc?\IIX
operated Thé qperation of a vertical member In conjunction wit
horjzontal member causes a particular set of contact s rmgs assoclated
with the vertical member to close and to_remain closed a3 long as the
magnet of the vertical member remains in operation. In crossbar sys-
tepys, calls are set up on marker equipment, the unit of the systém
which selects and establishes the poihts n the network throuqh which
calls m%st go hefqre any of the Int rvemngnpaths are actudlly used
When the connection 15 completed, the common equipment—senders,
markers, c[?nnecths—dro s out and ngroceedé with another ?all. h|?
process requces the amount of equipment tied up dining the length o
a call and hastens its processing. Crossbar also provides alternate rout-
Ing for calls—a major advantage over the other two systems.

No. 1 crossbar was the first'such switching system to be introduced
b%/f_the Bell System. No. 5 crossbar, also designed for local dial central
? ices, rePresent?d 61 modification of the onglnal desiqn. Alth%ugh
t“”d?%‘??a%'(%y 1 Sleh e A °2§Pﬁ? %r;?e%'eta :
tgﬁaem 0rto F'ghme. It can also%egrem arran enc} or_toﬁ Ia mg} ?or
Automatic Messa?e Afcountm)g AMA

D

both or) which are aescribed below.
Four-Wire No. 5 Crossbar Affording high-quality simul-

%
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( nd for Ceptralized Automatic
Message Accounting (CAMA



taneous two-way transmission, this concept of No. 5 crosshar switching
rs suited for handlrng high-speed data. It may be used as a separate
four-wire facil |t¥ or addéd to exrstrng two-wirg No. S crossbar systems.
Orig maIIY Inte ded tor mrIrtar and Government applications, four-
wrre switching by No. 5 crosst ar has commercial application in such
fields as teIethewrrtten material, data, message encryption and fac-
simile. ColumbUs initiated manufacture in 1961

Packaged No.5 Crossbar System Essentially a repack-
[grng of a existin system, the general escrrptron of this system is sim-
ar 0 that of No. 5equipment. The packaged No. 5 afford seconomresrn
n Ineering, |nstaIIat|on and space utrlrzatron 1pfartrcular for smaI er

ces Fourstan ard packa%sare current offered: 26-28 frames for

0 lines; 81-33 frames for 980 lines; 44-46 frames for 1960 lines: 54-56
frames for 2940 lines. For additional economy the 580, 960 and 1960-
line offices use an office test frame rather than a master test frame. The
Packaged No. 5 was first introduced in 1960 and IS availaole from
Colunibus, Oklahoma City and Omaha.

Toll Intoll apolrcatrons of crogshar, toll trunks are connected to other
toll trunks, with the scanning of alternate routes t?/prca of crosshar.
The, rapidity with which these routes can e sele cte Y Crossbar
equi ment Has been the chief reason for the reduction of trme required
toc m[o lete long distance calling_and the_introduction of Direct Dis-
tance Dialin across the nation. The original crossbar design for_toll
traffic was identified as No. 4 crossbar, It'required certain adaptations
for Direct Distance Dialing and while the redesign was in process, some
new offices were provided with the most essertial improvements and
designated A4A. When the redesign work was completed the new cross-
bar Was designated at No. 4A.
4A 15 a cro?sbar control swrtchrnq gornt s(nstem which provides
four-wire_ paths Tor estanlish mP connections mechanically on a nation-
wide basjs, between mtertoll runks, tandem and intertoll trunks and
toll switching and miscellaneous terminating trunks.
Qperating on a destination route basis, No. 4 toll crossbar is capa-
ble é)f routing da i:tall over a rgreferred routeI or atn one of ats many tas SIX
edetermined alternate routes.ausomagically witfiqutgperatorassjstance.
Rfo TAS stem mctlu es afl ogthe eatu es oP (n ?\Po 2 ang R’ Rﬁ
sstemswr preceded 1t, and both tne can be
mo dified to No. 4A capabrlrtres The, use of muItr frequencrt]/ pulsing
srderabl shortens he time requrred for transmitting the p uIseé
which control the switching eclu KpmentT ee |pmentwas|ntro lce
in 1952 and is manufactured at Keamy, Columbus, and Oklahoma City.



Crossbar Tandem ISa {Wo-wire swnchlng system onglnally e-
veloped as an intermediate mechanical swnchtnP ffice for intérconnect-
in tg)aneland No. 1 crosshar local offices in a farge metronohtan are,
Subsequently, crossbar tandem was used for two wa)[/ hrough toll
switching in'place of No. 4 where a smaller capacity. system is stitable.
Currently, most crossbar tandem equipment being’installed is for toll
switching and CAMA purposes.

Electronic, Switching System IS the Bell System’s newest
switchin develoloment ESS representsacompletely new approach to
5W|tch|n By utilizing the programming technique for problem solving
used by fargé co rputersmvanous control units of the system, variations
|n features of different central offices will be provided with one basic

desi
the high speed of electronic devices will perform the basic func-
t|ons of | O%IC memor¥ mRut -0utput superwsory control and out uIs
t?ot r offices. The figh o erattng speed permtts a VW
er of these control circuits to serve a large number of lines and
trunks touch-tone® dialing, as well as the conventional rotary dialing
WI be comPattb e With the new sx/stem As central office e%utpmen
S offers the fol owmtft new se |ces to non busmess Su nbers
abbrewated dialing of frequently called numbers; coe dial mg
providing Intercom’service over household extension telep ones uto
matic rodting of incoming calls to other telephones if the called line |s
busy, transfer of incoming calls to another ghone if the customer Is
absent from home; a camp-on feature which brings an immediate con-
nection to a busy line as'soon as the user hangs™up; code dialing for
addtn others t0 tele hone conversations.
dgnt ficant an advance has naturall% %unedagreat deal of
wor an charactensttcally this efforttook form ofcose teamwork
between B eg ?ne L-aboratories and WesternEectnc en%nneers
During 1963 the Bel 1¥stem mtroduced two £lectronic switch
tems, one for central_offices and one for business, customer locations.
(ST sc!ﬁ gt Ptrhoeda(t):ls S, has been described earlier in the text under

utomatjc Message Accoun% Electro-mechanical
countlng devices, called messa%e re |sters ave been used for years to
record local messageunlts used by each subscriber. In preparing monthly
b|IIs the information on the reglster Was supplemented by handwritten
tickets p regared b%/ Peratorsf rca fsbeP/on the local dialing area. The
extension of dialing to wider areas, including Direct D|stance Dialing
where calls to dlstant points are completed W|thout operator assistance,
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made it necessary to develop some automatic means of recording the
Information,  Aytomatjc Messa%e Accountin SAMAR provides” the
means. With this et‘m ment, Information regar |nﬁ the number call-
ing,. the number called and the duration of the call is recorded auto-
matu:allg on paper tf‘Re in the central ofhfe. o .

In Some central locations, where volume is insufficient to justify
the investment of AMA equipment, the combined needs of Severdl
local central offices may make it economically feasible to use such
eqm%ment In Centralized Automatic Message Accounting (CAMA).

Subsequently, Automatic Number Identification QANI _equipment
Er?vlded th meané whereh %AMA offices were able to identify the
alling number and transmit the information without operator dssist-
ance,

Transmission Systems Lon%_distance telephone lines be-
tween cities are usually 1n cables or on radio relay sgstems. Many of the
c%rcun_s Inthe cables and all of those on radio relay take one of thie forms
of carrier.

Carrier 1Satransmission medium usingwaves that can be modulated
by changing their amplitude, frequency, or phase so that they can carr
channel$’ of communications (voice, data and teIegraPh, for instance).
Carrier safstems_were first introduced by the Bell System in 1918, wit
broadband carrier a pearlng in 1040, © _ o
Since World War 11, t chnologlcal innovations have steadllig im-
groved the ca ?cmes of carrier and today such systems are the back-
one of the Bel S_%/stems natign-wide netwark, pr wdmg about 90 ger
cent of the intercity circuit mileage, approximately 85 pér cent of tele-
raph mileage and practically all"Inter |t¥teIeV|5|on program mileage.
evelopmerit work continues in carrier. For example, the Merrimack
Valllet)( Works initiated manufacture in 1962 on threg systems for short-
haul transmission. _
T-1 carrier_IS intended for yse in short-haul heavy-route metro-
politan areas. It is the [east exgensn/e way yet developedto use emstmg
cable facilities for carrier transmission, déveloping 24 message channel
over two exchange type wires Up to 50 miles.

N-2 carrier isdesigned for 25-200 mile transmission and is spe-
cially suited for new services such as Direct Distance Dialing and data
transmission. An N-2 terminal provides 12 channels for teIePhone frans-
n}ls%mn over two cable pairs, within the 36-268 KC band, or transmission
0f43 channels over microwave.

L Multi Ie>i offe(;s short-I%auI transmission wi%h _nlarrow Cross sec-
tions as well as long distance, heavy cross section Tacilities and so can
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transmit g_rogram, data, messa_ge or video via coaxial caple or micro-
wave. Designed for compatibility, L. Multiplex can join with or replace
L carrier, an earlier system.

Microwave IS Jeneric term aRplled to radio freguencies whose
wavelengths are sufficiently short to have some of the characteristics of
|Ir%]h'[. [Crowave, transmission 1S gi_enerally line-of-sight; microwave
e_ergy can be easily focyssed into |Pht-l|ke beam. Armong the newest
microwave equipments \VE manufactures for the Bell System are the
following examples.

TD-2 Mjicrowave Was the first transcontinental microwave sys-
tem offered hyWestem Electric.Manufacture was initiated atMerrimack
Valley in 1950 and the product is now produced at KansasC%Works.
TD-2'is especially suited for heavy-route, multi-channel communica-
tions and can_carry at least 600 voiCe circuits or two video circuits for
each pair of six two-way EF channels.

TH Microwave, Western Electric's second heavy-route system
with transcontinental ran%e 1S de3|g\ned fo cany up to 1360 circuits on
each two-way broadband RF channél. Using the'6 KIMC common carrier
frequency band, th|s”sw_em _;t)rowdes elgcht such channels —six work-
Ing and éwo ?P%res._ ‘[tp its 10 egsa dycle basgbang, TH can alsp
transmit | _|gh- efinition “tneatre” (closed circutt) video. Merrimack
Valley initidted manufacture in 1959,

TL-1Microwave Ashqrt-haul system, TL-1 microwave operates
in the 11 KMC common_carrier frequency band to growd_e |ow-cost
“packaged” transmission facilities for distances up to 300 miles. Merri-
mack Valley initiated manufacture in 1961 and a video version of TL
microwave was introduced in 1963, At least 240 circuits per channel can
be derived at %0 ops and up to 600 at five hops (from one repeater
station to another).

TJ Microwave Like TL-1, TJ Microwave operates in the 11
KMC common carrier band and provides point-to-point transmission
facilities for distances up to 300 miles. Three two-way broadband RF
channels are offered for diversit a_pgh_catmns and six for non-civersity.
Usm&; L Multg)lex, at least 240 circuits per RF channel are available
at 10°hops and u t? 600 akshorter hogs._TJ 1S also sujtable for video
transmissions. Manufacture began at Merrimack Valley in 1958,

TL-2 Microwave Like TL-1 the TL-2 migrov_vav_e_system oper-
ates in the 11 GC common carrier frequency band. Significant features

oduged jn this syste e jt especially suitable for multi-channe
Egucatmna' nrerlew jon rﬂEull% aNTISSON. 11 O O e Neest



WE microwave systems to be developed for the Bell System network,
%%gufacture of TL-2 microwave was initiated at Merrimack Valley in

THE SERVICE DIVISION’S SUPPORT

However h\|/9h the qu?ht?/, however fine the Fe5| n, the e&umm_ent
and apparatus Western Electric provides for Bell System communica-
tions services 1S of no use until put into actual operation as a part of the
nation-wide telephone network. Moreover, when the need for a new
central office or microwave route is established by one of the operating
comggmes, or the company decides dLhat additional e mFm?nt must be
added to emstmg facilities'to meet demand, It commits Itself to spend-
Ing a substantial sum. Qbviously, this investment cannot start earning
a Teturn until the equipment purchased is in actual ogeraﬂon. The
Bell _TeIePhon_e_ companies are naturally interested in getting new or
additional facilities on a paying basis as soon as possible. _
Western Electric_has devoted considerable attention to this en-
deavor. Major Innovations in recent years have been ungertaken in the
{gvegﬁr Saenndd repair functions carried on at WE Distributing Houses
ust trls end.

_J Various mechanizations and new_Pr_ocedures have epabled Dis-
tributing Houses to ship most or_der% within 24 hours, therebs){ eliminat-
Ing to a large extent the necessity for telephone company Storerooms.
The introduction of DATA-PHONE service by the Distribution organiza-
tion brought increased speed in handling orders and virtual elimination
of errars in their processing in those Holises where it was tried, and the
use of DATA-PHONE Service on an organization-wide hbasis seems
probable. .~ . . .

Repair functions have also been reviewed in th(? drjve toward im-
Prove performance. The apPhcanon 0f mass Bro %JCtIOﬂ techniques

n the reconditioning of reg Ired station equipment, for examRIe, Sayes
the telephone companies hotn time and mohey. New methods have also
been devised in the regaw of test sets. An eéxpedited program known
as the “Red Ball Test Set Repair” makes it possible to rePalr, recalli-
brate and return to the telephone corrﬁnam_es up to 200 test sets within
two days after their receipt by the Distributing House..

. In"an effort of similar intént, the WE Service Division’s, installa-
tjon. eoPIe_have IS0 sought waﬁs of reducing intervals alloted for
the installation and turnover of eqlipment. A revision o testmg_ roce-
dures, for instance, utilizing selective testing techniques and a dlitferent
proqressmn of tests brought about a reduction in interval from the
start of a job to its turnover. Further testing improvements by Western
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Electric have encouraged the teleghone companies to put central office
equipment into service immediately upon_ turnover without the costh(
delay formerly required for their own testing procedures. This concep
includes the “packaged” No. 5 crossbar office.
Turnkey Operations A further illustration of this effort to
improve service is the development of the “Turnkey" idea used prin-
upallg on microwave installations. :
Nnce an operating company elects to use this aﬁproach Western
Electric assumes the job until thiat figurative point when the Bell Tele-
phone companty representative turns the key and takes possession. In
addition to normal Service Division functioris, Western Electric is also
accountable for procuring such items as copstruction of roads and
fences, ere?_non f m|cr?_vvave towers, portable buildings a]nd for un-
dertaking final system line-up, testing and msPecnon, although an
operating company may elect to perform any of these functions tself.
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Afterword: The Future

Planning in terms of long-term _develogment has been a constant
endeavor since the Bell Systent was first conceived. It remains so today.
Quite simply, innovation’is an aspect of the industry. _

Dunn% the *20s dial switching was introduced.” In the ‘30s carrier
telephony helped transform Ion%_ Istance service from a luxury into an
,everyda% convenience. Direct Distance D|aI|n_% was,_launched In the
40s.In the 505 the transistor openeq vast new fields of communications
concegt_s. During the, '60s electronics provides the means for further
Innovations in switching and transmission equipment.

As the Bell System has grown in service, so, too, has the number of
subscribers grown. Today, about three-as arfers of all American families
have a t?le one in theif ﬂomes_. By 19751t IS estlmate_ﬁ %hat as many as
ggrs%%o every 100 housenolds in die United States will have telephone

ice.

It seems mOStthlkl'etly' tolcl),bthat mterconamentall_%elevtl)sqpn a?d clom-
munications via satellite will become everyday realities before tog lon
a time l}as Pas_set?. While voice comm,um)éan%ns_ vy||? undoubte(?l _|nq
crease greatly in the coming years, it is also anticipated that machine
talk” —transmission of clata hetween processing centers —will come
to exceed voice communications 1 volume, _

N?w types of telephones will also appear in the years ahead.
Several are’undler trial now; others exist as rough P_rotot ze desqns_ at
Bell Laboratories; still others exist only as spectlatjon of eventualitjes.

Some of the new telephones under design will be tested and, be-
cause of the results of their trial, discarded: others will be tested and
found worth while, éomm% the array of Bell System instruments. Here

arises g point of major importance to'all who try to evaluate the promise
oHtﬁe?tPture. Jorimp ) P
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The grogress of the Bell System —and the continuing well being
of all its Coniponent members, mcludln? Western Electric—ultimately
depends not just on technical prowess afone but on our ability to apply
this prowess to means of satisfying the Bell System subscribers.

Today, we can meet any nuriber of customer needs that we could
not satisfy a few years ago,” AT&T Chajrman F. R. Ka ﬁel saidl in an
address Defore the. 1962 General Assembly of the Telephone Pioneers
0 AmTrl%a. "And in the fast moving future,” he continued, "we shall
certainly be.able to satisfy hundreds more. .
. ‘Bt this situation calls for soper reflection. When L}/our capacities
increase, one thing Is certain; more Is exPected of you. We are con-
stantly enlarging our public commitments to perform —giving new
hostages to performance, if you please —and we can depend on it that
the public will require us td redeem every one. . o

“Furthermore, the public’ expectations will not be satisfied by
technical marvels alone. Nor do the marvels stay marvelous for long.
They are soon taken for granted. It is only our” human bl|lgeS_ that
canot e taken for granted now or at any time. | mean the aoility to
use, the tools at our disposal with good judgment and with thorough
understanding of each customer's needs and wishes ...

“We_must know our way around among our new tools. We must
create within ourselves new dimensions of Knowledge about what we
have to offer. We must be more and more imaginative as to how dif-
ferent services and combinations of services can provide the best re-
sults_tor each customer In every respect _

Thus for the people of the Bell System, the promise of the future
calls. for g.closer coneentration of téamwork, a r%reater cooPera Ive
erfort. And in this effort tg increase the value of service, Western Elec-
tric will by necessity of function assume a major responsibility.
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Appendix
UNITED SYATES DISTRICT COURT

Fobthe District of New Jersey.
United States of America,

Ialntlff

Western Electrlc'ComﬁanEy, Incor- >  Civil Action No. 17-49.
PORATED, AND AMERICAN TELEPHONE |

and Telegraph Compan%/ dant )
grenaants.

PINAL JUDGMENT

PIalntlff United States of America, havmeg filed jts c%mplalnt herein on
January 14, 1949; the defendants having appeard flledt elr answer to such
complaint denying the substantive allegations thereof: and the_ parties, by their
attorneys, havmg Severally consented to the entry of this Final Judgment without
tnal or a éudlcatlon of any |saues of fact qr law herein and without this Final
gment onstituting any ‘evidence or admission by any party In respect of any
such |ssues
Now, therefore, before any testimony has been taken herein, and without trial
ﬁg raed[Judlclagltloerrle(t)f any issue of fact or law herein, and upon the consent of all parties
Ordered acyudged and decreed ag follows;

This Court qas {UI’ISdICtIOP of the subﬁech a}It?r herein and oJ all the artle%
hereto. The complaint states a claim upon which relief may be grante gamst cho
the_defendants under Sections 1, 2 and 3 of the Act of Conqress of July 2, 1
entitled “An act to protect trade and_commerce against unfawful restraints and
monopolies,” commonly known as the Sherman Act, as amended.

Forft urposes of this Final Judgment: _
t ngsteen " shall mean the (?egfendant Western Electric Company, Incor-
porae

6bg “AT&T 'shall mean the defendant American Telephone and Telegraph

(c “BeII Operating. Companies” shall mean the 22 corporations listed in
en |anttached to this Find Judgment, anzothersub3|d|ar|es of the defendants
e Jnf rnis |n comman carﬁler communications services and the respective
|ar|eso an su cessorsto each of the foregoing.
panies (ff the Bell System” shall mean AT & T, Western, their
subsi |ar|es andt e Bell Operating Companies.
e) “Westrex" shall mean Westrex Corporation, a Delaware corﬁoratlon
t) “Patents’ shall mean United States letters patent except for the reference
to forgign patents |n Section X

Sy stem patents’ shall mean patents owned or controlled bK gither

oftheg fendantso arrw bhelrsuFm jaries, ap 8atentso mventlbnsma g nﬁ
courseo thelrem ent oyees of defendants and their subsidiaries {other
than empl (Mees 0 sub5|d|ar|es excluswely enga ed in the performance of contracts
W|th the plaintiff) em Io e ( to do research, development or %ther |nvent|ve work
ectt any releases of rights to such emplogees prigr to the date of this Final
gment, and shall |ncIude patents of others under which and to the extent to which
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|e_|ther of the defendants or any of their subsidiaries may have the right to grant
icenses,

(h). “Equipment” shall mean apparatus, systems, materials, supplies, machines,
tools and any other prodyct. . o L

(1) "Common carrier communications services™ shall mean communications
services and facilities, other than messa%e telegram service, the charges for which are
subject to public regulation under the Communications Act of 1934, or any amend-
ment thereof, or would he sub{ect to such regulation Hhereunder If such a service or
facility were furnished in interstate commerce” and shall also include any communica-
tions service oy facility, othfr than mgssa%e_ telegram service, the charges for which are
or become subject to regulation under existing or future laws of any state, territory,
or the District of Columbia, but only |nth_egurlsdlctlon,orjurlsdlctlons In which the
charges for such service or facility are subject to regulatlon. _

J) "Associated companies™ shall mean, as to defendants, the Companies of the
Bell }istem and as to any applicant, its subsidiaries. , L

(K) “Person™ means any individual, partnership, corporation, association, firm,
trusteg or other legal eptity. . , N

) “Message telegram service” shall mean the electrical transmission by a
common carrier 0f a message presented to it at one of its public offices in wriften
form or, if presented orally, reduced to written form by the carrier and delivered b
the carrier to the addressée in written form or, if orally, by a reading of the written
messa%e by the carrier. _

(m) “B-2 agreements” shall mean the license agreements dated July 1,1932,
made by either or both of the defendants with Genéral Electric Company, Radio
Corporation of America, and Westinghouse Electric Corporatlon orany of them, and
all agreements supplementary thergto, and “other parties to the B-2 agreements”

shall'mean said companies, their subsidi? jes, successors and assigns.

. The provisions of this Final Judgment, applicable to a defendant, shall be bind-
ing upon said defendant, its officers, a(IJents, servants, emplqyees, and aftorneys, and
upon' those persons In active_concert or participation with said defendant who
receive actual notice of this Final Judgment by personal service or otherwise.

V.

SA) The defendants are each en{omed and restrained from commencing, and
after three (32 years from the date of this Final Judgment from continuing, dlrectly{
or Indirectly, to'manufacture for sale or lease any equipment which 1s ?fatyPne no
sold.or leased or intended to be sold or leased to'Companies of the Bell System, for
use in furnishing common carrier communications services, except equipment used
In the m(fln fa turef) mitalla&lon ofe&udp entwhlcn IS ﬂfa%’e S0 ﬁo?or Iease]d
or Intended to be sola or leased; provi owever, that this Section shall not apply
to the artificial Iarg_nx, by-products of reclamation of scrap, or equment manufac-
tyred for the plaintift, or for plaintiff*s prime or sub-contractors for the performance
of contracts with plaintiff or sub-contracts thereunder. .

_After three (3) years from the date of this Final Judeent, the defendant
Western'is enjained and restrained from engaging, either directly or indirectly, in any
husiness not 9f a character or type engaged In”" by Western or its subsidiaries for
Companies of the Bell System; other”than (13 businesses In which defendant
AT &T may engage undér Section V hereof, ( 3 businesses In which Western is
regmlred t? enga eundertnlsHPaI Judgment, and (3) any business engaged in for
the plaintitf or T a encytbergp. smad ovihi on IV need

0 salé of any'subsjdiary or assets made necessar is Section IV nee
el sl SR e
X , v is Court Defey | is Court f
an e>‘<)ten5|onp0ft_he tP eestabl}’sheds by this Section 1V, upon r%)tl)ée to the p?alntl f,

and such extension may be granted upon a showing of good cause therefor.

108



V

_ The defendantA T &T Isgnjoined and restrained from engaging, either directly,
or indirectly through its subsidiaries other than Western and Western’s subsidiaries,
In any business other than the furnishing of common carrier communications serv-
ices; provided, however, that this Section'V shall not apply to (a) furnishing services
or facilities for the plaintiff or any agency thereof, (b) experiments for the Puw_ose
of testing or developing new common carrier communications services, (c) furnish-
Ing circults to other communications common carriers, (d) for a period of five (5)
years from the date of this Final Judgment, leasing and maintaining facilities for
private.communications systems, the Charges for which are not subject to public
regulation, to persons who are lessees from defendants or their subsidiaries of
such systems forty-five (45) days after the date of this Final Judgment, Seg directory
advertising, (f) advice or assiStance to other communjcations common carriers, or
(q) busingsses or services incidental to the furnishing by A T &T or such subsidi-
aries of common carrier communlcatloniﬂ;rwces.

. The defendants are each enjoined and restrained from making or performing,
directly or indirectly, any contract or agreement with any person wherepy eithér
defendant or its subsidiaries will have any right in any territory to act as distributor
of any equipment manufactured or sold” by such person, or whereby such person
will have any exclusive right in any territory to act as distributor of d@ny equipment
manufactured or sold by either defendant or its subsidiaries; providéd, however,
that this Section shall not prevent the defendants or their subsidiaries from buying
any equipment for sale or lease to, or supplying av\n)/ equipment to, the defendants
associated companies or the plaintiff, or prévent Westrex and its subsidiaries from
acting as distrjbutor to sound recording studios or oytside the United Stat%es nQr
shall this Section be_deemed to prevenit the disposition in any channels of trade
of anY equipment originally acquired for sale to defendants’ associated companies
or to the plaintift. Vil

The_ defendants are each enjoined and restrained from making,. performln%
or enforcmg, directly or indirectly, any contract or agreement with any independen
telephone fperatlng compan%,under which such company. Is requiréd to buy any
equipment from thém (but this shall not apply to any spetific purchase order or to
any specific contract for the purchase of operating plant), or with any purchaser
to limit, fix or control the prices to be charged By such’purchaser on the resale
of any equipment

vm,

_ .. The defendants are each enAomed and restrained, from acqmrlng directly or
|nd|rectlsy, ﬁny p?rson en{gaged in the manufacture, distribution or sdle of e ug)-
ment useful I furnishifg "common carrier communications services, either Dy
acquisition of securities thereof or by acquisition of its assets.

Nothing in this Section VIII shall be construed to prohibit: .

: (aJ ag uisition by either defendant of all or part of the securities or assets

of its subsidiaries; o .

Q’Q formation 0{ s%bmdl%n,e by either defendant and the transfer thereto
of assets of either or ot other subsidiaries of either: o o

(c) aé)pllcatlo,n to this Court, upon notice to the Blamtlff, fPr [perml sion o
acquire the securities or assets of a person engaged In such manufacture, distribu-
tion or sale, which maﬁ be qranted upon a_s_howm[g that the effect of such ac?msmon
will not be substantially toessen competll)t(lon or fo tend to create a monopoly.

Westerrh Is Oﬁdered and directed to maintain cost acc?luntlnge me hoda tp]at

conform with such accounting principles as may be_generally accepied and_ that
a?ford a vaﬁld basis, taking %t% accgunt the nXagnlt%de an comBIexny of the
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manufacturing\ %perations involved, for determining the cost to Western of e_qu]J_ip-
ment sold to A T & T and Bell Operating Companigs for use by them in furnishing
common carrier communications Services.

X.
gA) The defendants are each ordered and directed to grant or cause to, he
granted, to an%/ applicant who shall make written application therefor at any time
or from time to time, non-exclusive licenses under all claims of any, some’or all
existing and future Bell System patents to make, have made, use, lease and sell
any or-all equipment as desired by the applicant, such licenses (1) to be royalty-
free, to persons other than the other parties to the B-2 agreements, under aQ Bell
System patents (other than patents of Teletypesetter Corporation) issued prior
t0 the date of this Final Judgment, under which licenses or sublicensing rights were
exchanged between the deféndants and such other parties to the B-2 agreements,
gzg t0 be,élt reasonable roklaltles to the other p rt|?s to the B-2 agreements under
né aforesaid patents, except that such licenses shall be royalty-frée to any suc
othe_erart dﬁmng ?nx eperlod for which licenses %raﬁteg ?ty It"to the defendants
or either of them,”of the scope and character which the defendants may require It
to grant to them_pursuant fo this Section X (A), shall be royalty-free under all
patents issued prior to the date of this Final Judgment under which, and to the
extent to which, such other party or its associated companies may have the right
to grant licenses, and (3) to bé at reasonable royalties to all persons under “all
othTr emstmg ang future Bell System PatentS' but upon condition that the applicant
shall grant t9 defendants af redsonable royalties licenses to make, have made, use,
lease and sell such equipment useful in furnishing common carrier communications
services and such machines, tools and materials useful in manufacturing or oP_erat_lng
any such eqmpme,nt, as (efendants may then designate in writing, under afi claims
of any or all existing and future patents under which, and to the extent to which,
the dpplicant or its associated companies may have the right to grant licenses.
Except with the consent of the grantor of any license hereunder, no such license
shall"be under Ipaltent,s on inventions made more than five (5) years after the
effective date of the license, but the applicant may make successive applications
for licenses. Each grant of a license hereunder shall be for the unexpired terms of
the patents under which such license s granted, or for such lesser period as the
grantee shall elect, and shall include the right to sublicense the grantee’s associated
companies for sq long as they remain assoCiated companies.

The provisions ‘of this subsection QA) requmn% the defendants to_grant
royalty-free licenses under certain patents shall not De deemed to constitlte a
finding, determination or admission that such patents are without value or that the
defen ?nts are not entitled to full d?mages and an injunction in the case of infringe-
ment 0 anLY such patent by any unlicensed person. .

_(B). Upon receipt of a written request for a license under the Prows;ons of
this Section, the defendant to whom such request Is, addressed shall adyise the
a pllcantmwrltmgoftheroyﬁalg, |fapEI|cabIe, hjch it cleems reasonable therefor,
and also of such licenses as deféndants may specity under subsection (A) above.
If the arHes are unable to a?reewnhm nlnetey 9&) da}%supon Ireasonable ro aIt]Jes
or any other terms, the applicant or such defehdant may apply to this Court for
the determination of reaspnable royalties and other terms, and tfie defendants shall,
uPon filing. or receipt of natice of the filing of such aﬁpllcatmn_to this Court,
promptly give notice thereof to the plaintiff. In any such proceeding the burden
of proof'shall be on the defendant to establish the reasonableness of royalties or other
terms. requested b%/ it, and on the ap[ﬁg]llcant {0 establlsh_the_re?sonableness,of
royalties or other terms requested by the aﬁgllcant Pending fingl determinatign
of"the Toregoing, the applicant or said defendant may aF_pI to_this Court tg fix
Interim royalty “rates and other interim terms and conditioris. If this Court fixes
such interim rates, terms and conditions, such defendant shall then tender and the
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ordance with such interim determination, providing for the periodic payment of
royalties, if applicable, at such interim rates for any manufacture, use, or séle under
the patents involved, If the agghcant fails to accept such I|_cens?] a?reement or fails
to pay Interim royalties in accordance therewith such action shall be grounds for
the dismissal of his application. . , _ o
_ e defendants are each enjoined and restrained from jncluding in any
license granted by them any restriction‘or condition whatsoever limiting the exercise
of the rlghts granted thereby except that the license may be personal and non-
transferable and m yb%condltloned on (I pa;{)ment of“a reasonable ro;ialty, If
applicable, which shall be non-discriminatory as between licensees whose Ticenses
are granted subsequent to the date of this Final Judgment, other than defendants*
assoclated companies, but the royalty provisions of agreements under which licenses
are exchanged and royalties are &djusted or eliminated,_ to reflect a bona fide estimate
of the valugs of such licenses shall not he deemed to discriminate between licensees,
nor shall the bona fide compromise of claims for accrued royaItK be deemed to be
dlscrlmmatorY, (2) subjection, to any grant of licenses and’rights by applicant to
the defendants, of patents of any company of which_ applicant’is a subsidiary and
subsidiaries of any such compan%/ and of patents on inventions made in the course
of their employmeént, after the effective date of the license agreement, by employees
of any such company, ,aelpllc_antoriyoflssub3|d|ar|es emlployed 0 dg research
development or other inventive work, and (3) such other terms as this Gourt shall
approve u%on a(g)pllcatlon by the defendants and notice to the plaintiff, If the
applicant shall s request, any agreement in which licenses are exchanged between
a lcagf and defehndants shall fgx g reasonable roa/alt for each #lcensF,, where
applicable, rather than providing for the adjustment or efimination of royalties.
(D) Each license agreement executed pursuant to this Section X shall contain,
if the licensor so reqtuests, reasonable provisions requiring the licensee to keep
records, submit royalty statements and ‘give appropriate license notices, and for
periodic msHecnon of 'the bopks and regords of the licensee by an independent
auditor or ahy person acceptable to the licensee. . ,
Each license agreement executed pursuant to this Section X shall provide;
1} That the licensee upon giving written notice to the licensor may cancel
any such license for any specified equipment, but subject to paying accrued royalties.
_(2) If any licensee requests, that such licensee may at any time surrender
its licerise undér any specified patent or patents identified by_number by written
notice to the licensor, but subject to paying accrued royalties. It any licensee
requests, the Ilcen%e argreeme_nt shall also”provide that ,ugon such syrrender the
royalty rates shall be renegotiated It requested by the licensee in writing, and If
there is a material differenCe between the reasondble value of the licenses granted
to such licensee, Including the patents affected by such surrender, and the reason-
able value of such licenses WIthOUt_? ch patents,”then sych rates shall be reduced
by an amount representing such difference. In event of disagreement whether a
réduction shall be allowed or the amount flh%r,eof, the matter may be determined in
the manner set forth in subsection (B) of this Section X. _ ,
3) Ifanylicensee requests, a royalty-free grant of immunity under all foreign
atensowne%i or controlled b }hellcensor or ItS subsidiaries relaém%to the sale or
gectzli(t)awd of equipment manufactured under the license granted pursuant to this

F) Each licensee of either defendant under a license agreement in effect at
the date of this Final Judgment maey cancel any licenses granfed to it and its
ass?uated, comgames under Such agreément by written noticeto the licensor whic
shall terminate heobllr%atlonto pay ro ?Ityun er the license agreementwnh ,resRect
to any equipment not manufactured, sold, leased or put into use under chh licenses
prior'to such notice. Within sixty (60) days from the date of this Final Judgment,
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ﬂgmgggts shall mail a copy of the provisions of this Section X to all such existing
(G) . . The defendants are each enjoined and restrained, except where this Court
upon_application hy a defendant and notice to the plaintiff shall find good cause
therefor, from djrectly or indirectly; , _ L
(1) acquiring any license, grant of immunity or similar right under patents
unless such license, grant of immanity or similar right shall be non-exclusive;
(2) disposing of any patents, or rlghts thereunder, so as to deprive defendants
gf the power to ?rzglt or cause. to h 8rﬁn5pad licenses. as rqeuwed ¥n er th?
ection” X unless Tt be fa condition of stuch disposition that the transteree sha
observe the J)rovmo_ns of this Section X with respect fo the patents and rights so
acquired ana shall file with this Court, prior to such disposition, an undertaking to
this effect, provided, however, that this subsection (G) (2) shall not be deemed
to apply to (at) any transfer of patents or rights thereunder to the plaintiff or any
agencyd_thereo , or(b) a disclaimer, or a concession or other grant'in interference
rocegdings; or . _ .
P %rantmg or receiving any right to grant sub-licenses under patents except to
the grantee's associated companies for so long as they remain assoclated companies.

Western is ordered and directed, upon written request of anY] P%rs n, to furnish
to such person a list, prepared as of January 1 of the year in which the request Is
made, ot unexpired patents owned by either"defendant or its subsidiaries, jdentified
with the classification of the United States Patent Office on the date of issue of
such patents. Xl

_ . The defendants are each enrj]omed and restrained from acquiring, directly or
indirectly, title to any patent owned or controlled by any person other than Com-
panies of the Bell System and employees thereof, éxcept where. this Court, upon
aﬁgllcatlon by either’defendant and notice to the plaintif, shall find that otherwise
the defendarit could not obtain rights under the patent or that the only terms
upon which the defendant could obtain non-exclusive licenses under said patent
are un_rea%onable,,g)_rowdeg that nothm,g1 In this Section X11 shall be construed to
PI‘OthItI e acquisition of patents on imventions made by other persons Pursuant
0 any research or development contrackmth any Company of the Bell System.

The defendant A T &T is eng'oined and restrained from receiving from the
Fefendant We?tern,a[q]y Ig)a%ment of patent ro aify In respect of the manufacture,
ease or sale of equipmient by Western to the Be

Operating Companies.
(A? The ?fendants are each orpered and directed, ugon .W.Ft en Elﬁatlo
at any time and from time to time, tq furnish to any person domiciled in the Unitey
States an(? not contrdplledb foreqn n;ter%sts, Ilfcenseg e;%ursuant to Sectlor] X of this
Final Judgment under any patents of either of the defendants, technical informa-
tion relatln% t? equwent specified in such application, to the extent and upon the
terms hereinarter set forth. ~ , _ , _
(B) The technical information so to he furnished shall be information relating
to equipment manufactured by Western for sale or lease to Bell Operating Com-
anies or AT & T for which the,a{)phcant is licensed pursuant to Section X of
his Final Judgment, and shall consist, to the extent that the defendants shall have,
and have the legal right to furnish, the same, of manufac,turm%drawmgs and speci-
fications of the materials.and parts com rlsmg such equmen , and manufacturmq
drawings and ?pem Ications covering the assembly, ‘wiring and acceptance tes
requirements of such equipment.
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J_ud(iment, any restriction or condition whatsoever limiting the exercise of the
,rlqh s thereby granted to use such informatign, except thatthe right to use such
Information may be personal and non-transterable and may be conditioned on
(1% payment of a reasonable charge or charges which shall be non-discriminatory
as between recipients of such, information pursuant to application made hereunder,
other than defendants’ associated companies, (2) the furnishing b¥ an applicant
to Western, upon payment of a reasonable charde or charges therefor, of its own
technical information’of the character and scope 0f that furnished by Western, but
onl resgectm equipments for which the applicant has licensed defendants dpur,suant
to Sectign X ot t ls Final Judgment, such other restrictions gnd C ndmons
a? t_hltsﬁC0urt shall approve upon applicatiorf by either defendant and notice to the
aintiff,
P _Defendants’ obligation to furnish technical information in any case shall be
subject to such restrictions as may be imposed at any time by any department or
agen% f the plaintiff for reasons of national securl_tly. _ _

(D) The reasonable charge or charges permitted by subsection (C) of this
Section X1V shall be designed to reimburse the defendants or the aPpllcant for the
cost of gathering and rr%producm the information furpished and for that proportion,
If any, of the development expense that Is reasonable and Is properly allocable to
the class of equipment with respect to which the information is bemng furnished.
The amou?t b¥ which such char%e or charges _c?IIected by ﬂe‘frl)dants shall exceﬁd
the cost of gathering and reproducing such information’ shall be credited to the
develogmen and related engineering expense accounts of Western.

( e Each agreement under which technical information is furnished pursuant
to this Final Judgment shall contain, if the party furnishing such information shall
S0 request, reasonable Prowsmns requiring the recipient of such_information  to
kee?, records, submit statements respecting Charges, keep such technical information
confidential, and use such technical information only for manufacture pursuant to
the license granted to the recipient of such information %nder section X of this
Final Jus giment, and. providing for periodic inspection of the hooks and records of
such reciplent by an [ndependent auditor or any person acceptanle to such recipient,

(F) A part;{, shall not be deemed, in connection with the furnishing of
technical information pursuant to this Final Judgment, to have given any warranty
against Infringement of patents of others, or any warranty of sutcess in connection
with the use 0f such information.

(G) In the event of dlsa%reement as to the amount of the charge or charges
Patyab,le under this Section X1V, the matter marY be determined in the manner Set
orth in subsection (B) of Section X of this Final Judgment.

XV.
. (A) The defendants are each enhomed and restrained from makmg, perfgrm-
mg, epforcmg (ir adhering to any contracts or a%ree enésdpnd r which flelds oJ
manutacture, sale or distribution ot any equipment are divided with others, provide
that, subject to other provisions of this Final Judgment, an exchange of non-exclusive
licenses and rights under patents, without more, between the deféndants and others
rS#earlllt not be déemed to divide fields of manufacture, sale or distribution of equip-

(cBr? The defendants are_each enaomed and restrained from performing or
enforting any terra or provision of any contract or a%reement that (1)
exclusive an¥I|cens,es or other I’Iﬁhts under patents, or 32 grants to one party the
right to sug for Infringement of the patents of another party. ,

(C) The defendants are each enjoined and .r stramgd from enforcmg ag
restriction or condition on any licenses or other r!? ts under patents, grantéd
either of them, that (1) imposes maximum guantity or dollar |imitations, or (2
restricts sales to designated customers ,(fexcept where sales are limited to subsidiaries
under existing licensgs, or to the plaintiff), or (3) restricts the price at which licensed
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equipment may be sold.

XVI.

. For the purpose of securing compliance with this Final Judgment, duly author*
ized representatives of the Department of Justice shall, upon written requést of the
Attorney General, or the Assistant Attorney General in charge of the Antitrust
Division, and on reasonable notice to the principal office of either defendant, be
germltted glg reasonahle access démng the office hours of said defendant to all
ooks,,ledﬁ rs, accounts, correspondencé, memoranda and other records and docu-
ments in the possession or under the control of said defendant relating to any matters
contained In this Final Judgment and (2),subjfect to the reasonableconvenience of
said defendant and without restraint or’interterence from it, to interview officers
or employees of said defendant, who ma}/ have counsel present, regarding such
matters, and upon request said defendants shall submit such writtén reports as
m|ght from time to time be reasonably necessary to the enforcement of this Final
Ju %ment: No Information obtained, by die means Prowded in this Section XVI
shall be divulged by any representative’of the Department of Justice to any person
other than a duly authorized representative of such Department, except in the course
of Ie?al rocee_dm%s in which the United States is g g)ar,tg/ for the dpurpose of
securing compliance with this Final Judgment, or as otherwise required by law.

XVII.

_Jurisdiction is retained for the purpose of enabling any of the parties to this
Final Judgment to apply to this Court at any time for such further orders and
directions "as, may be nécessary or appropriate for the construction or carrying
out of this Final Judgment, or the modification or termination of any of the provi-
sions thereof or for the enforcement of compliance therewith or for die punishment
ofviola |onﬁthereof.Uponﬁn¥suc application bﬁ/thep_lam_tlff, the plaintiff shall be
deemed to have made a sufficient showing of a change in circumstances warranting
aP[propnate modification of this Final Jufd ent If it shall si}ow ellmlrf)atlon here-
arter, In a substantial number of states, of public regulation of charges for common
carrier communications services. _ .

Jurisdiction 1s further retained for the pur_Pose of enabling the plaintiff to apply
to this Court at an&/ time Wlthout] the necessity of showing any change in circum-
stances, for orders dnder this Final Judgment: * _

(a) reqmnn(_\l\slales, at non-discriminatory gr_lces, of any teleghonee uipment
manufactured by Western or Its subsidiaries to independent telephone operating
companies, or prohibiting or limiting sales of such equipment to such companies;

and
b) requiring that any equipment manufactured by Western or its subsidiaries
that_FSL)Jseg%a/ Kgf[ £L|a0¥ a%y %’”ﬁé era%r]g éom a% _mﬁgurmshmﬁgco on
carrier communications service; other than telfphone equipment, shall be sold at
non-discriminatory prices to any person lawfully engaged in furnishing such a
service In competition with them™or n furmshmg message telegram service, for use
by such person In furnishing any such service; and _ o _

(c) requiring that AT & T shall, and shall cause its subsjdiaries to, continue
I%Jease, to common carrleﬁs engsa %d In the message. tel gr_arB business, on reason-
anle terms, circuits re(imre by such carriers for use in their business, to the extent
that such circuits shall be reaSonably available without further construction.
Dated: January 24, 1956

Tbosias F. Mbaney

: United, States District Judge
We herebly 0 ?ent to the making and entry of the ?oregomg FlnagJudgment:
For tNePalntl ;

Stanley N. Bahnes
Edward A. Foote



W. D. Kilgore, Jb.
Raymond Del Tofo, Jr.
Attorneys for Plaintiff

For the Defendants:

Pronsv Hardjn &Ward
dro ard,
amem er 0 t e

Attorneys for the Defendants

For the defendant American Telephone and Telegraph Company
Horace P. Moulton

Its Vice President and General Counsel

For the defendant Western Electric Company, Incorporated
Walter L. Brown

Its Vice President and General Counsel

APPENDIX A.

BeIITeIepho C mpan of Nevada
III|n0|sBeII g one Com an

Indiana Bell Telephone Comp

Michi anB IIT IT hone Co mpr

New England T honeand el %raph Company
New Jersey Bell elephone ompany

New York eleh e om any
Northwestern Be eenp ong Com an¥]
Southern BeIIT pr e and Telegraph Company
Southwestern elephone Company
eBell Tele honeCom any of Penndylvania
e Chesapeake and Potomat Telephone Compan
e Resa eaEe ang PotomacTe\e none ompan of Maryland

hesa eakean |F;o%omacTe honecom an f\\//\llr t|r{|/a
esapeake and Potomac Telephone Company of West Virginia
ElnclfJI tl&S urban Jer honeCoMl J
he Dlamond State Telephone C om anly
1e Mountaln States Tele hone and Tefegraph Company

Ohio Bell Telephone Eangf

1ePaC|f|cTeIe hone and TeI raph Company
he Southern New England Telephone Company
Wisconsin Telephone Company
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