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Here are some observations on the duties of every 

citizen—his obligations to the political life 

of his country—some hopes and some pitfalls 

Some Thoughts on Public Affairs 

Charles W. Ebersold. Assistant Vice President 

PUBLIC RELATIONS DEPARTMENT, A. T. & T. CO. 

AMERICAN BUSINESS PEOPLE are begin- 

ning to face up to their total political 

responsibilities more effectively than 

they have for at least a generation— 

perhaps more effectively than they 

ever have 

We are rediscovering an old truth 

that we live in a political economy, 

with the adjective often more impor- 

tant than the noun. And we are real- 

izing the significance of this truth as 

the state continues to spread its influ- 

ence over both our private and our 

business lives 

Big government has come on with 

a rush in the last 30 years. It has been 

estimated that, of all persons em- 

ployed in the United States in 1929, 

one out of 24 worked for the govern- 
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ment (national, state or local )—today 

the figure is about one out of six. 

The Citizen’s Duty 

In fact, government has become so 

important in our lives that it simply 

can't any longer be ignored by anyone, 

anvwhere, anvtime. It needs the per- 

sonal attention of every citizen, every 

day. Our society has reached the point 

where there are laws dealing with 

housing, rents, wages, prices, employ- 

ment, food, communications, farming, 

transportation, amusement. You name 

it and vou can almost be sure that we 

have laws or regulations — and pro- 

posals for new laws and new regula- 

tions as well. 

The old attitude is being shaken off 



for another and better reason, too— 

the recognition that in a republic all 

citizens have the duty to participate in 

the political processes. 

The Bell System companies have 

“...to engage in political affairs 

as individuals... 

been reappraising their public affairs 

policies. One expression of such a pol- 

icy can be found in the talk given at 

the Bond Ciub of New York a little 

more than a year ago by Mr. F. R. 

Kappel, president of A.T.&T. 

The Corporation’s Role 

The Company, as a corporation, will 

not take part in partisan politics, he 

said, nor will it take a position on in- 

dividual candidates. However, it will 

speak out for or against laws and regu- 

lations that affect the operations of the 

business. 

And it will try hard and continuously 

to make sure that the Company’s ob- 

jectives and policies are fully under- 

stood by government officials. 

Employee Action 

Mr. Kappel also pointed out that 

employees will be encouraged, as in- 

dividual citizens, to become more ef- 

fective in public affairs: 

“I am not talking about running 

for office and holding down a man- 

agement job at the same time. 

Though there may be exceptional 

cases, generally the two do not mix. 

I think it might be difficult, for ex- 

ample, to be the mayor of a city and 

at the same time manager of the 

local telephone exchange. On the 

other hand, there will be situations 

where there is no possible conflict of 

interest, and one person can handle 

two jobs well. Circumstances alte1 

cases. And quite apart from office- 

holding, I see every reason for en- 

couraging people in business to en- 

gage in political affairs, as individual 

citizens, and no possible reason for 

discouraging it.” 

Another Pressure Group? 

The cynic may say that such a policy 

is merely an attempt by business man- 

agement to form a pressure group in 

its own selfish interest. The cynic may 

say a lot of other things, too. He 

“...an obligation to make opin- 

ions felt...” 



_ the very minimum obliga- 

tion is to vote thoughtfully.” 

is entitled to his opinions. But in 

the Bell System case he is wrong; and 

as Roy Campanella reportedly said of 

one of his teammates, “he’s not only 

wrong, but he’s loud wrong.’ 

The reasoning behind the policy is 

quite simple. 

First: 

@ Ina republic all citizens have the 

obligation to participate in pub- 

lic affairs 

® Bell System people are citizens. 

e Therefore, Bell System people 

should participate in public af- 

fairs 

Second 

e The country will benefit from 

such participation. 

® The Bell System is part of the 

country 

® Therefore, the Bell System will 

benefit 

The policy on individual action is a 

policy without pressure — focused on 

every employee's duty to be a respon- 

sible citizen. 

Thus a beginning has been made. 

Yet, in the words of a famous French 

scientist — “beginnings have an irritat- 

ing but essential fragility.” The handle- 

with-care label must be attached to 

programs that are being drawn to carry 

out such policies. We are dealing with 

basic human rights and this, of course, 

must always be done with dignity and 

understanding. 

What is ‘Participation’? 

For example, “participation” should 

be broadly defined, since there seems 

to be a tendency to pin it down to rush- 

ing out and trying to become an official 

of a local political club. It seems to me 

that this is much too narrow an inter- 

pretation and a dangerously restric- 

tive one. Participation might mean 

anvthing from becoming a better in- 

formed and more articulate citizen to 

becoming a party big-wig. There is 

plenty of room for both, and for all the 

shades between. 

\\ hatever course we may choose to 

take, certainly the very minimum obli- 

gation—the threshold to good citizen- 

ship—is to vote regularly and thought- 

fully. The country has a right to this 

and the business expects it of its 

empk vees. 

Some Pitfalls 

Probably one of the pitfalls of pro- 

grams to encourage participation is 

that they will lack staying power un- 

less very great emphasis is placed on 

“_.. like a race horse without a rider...” 



people becoming better informed and 

more thoughtful citizens. We have to 

equip ourselves so that we shall be bet- 

ter able to judge the effects of various 

courses of political action — be able to 

debate them with understanding and 

conviction. This self-education is a 

tough, long-range proposition. In fact, 

it never ends. But without it public af- 

fairs programs will be doomed to the 

short life of all fads. 

Participation, without knowledge, is 

like a race horse without a rider. If we 

merely encourage a dash “into polli- 

tics,” we are grasping at shadow, not 

substance, and will surely fail. 

Business men will have to dig deeply 

if they are going to help solve the prob- 

lems of inflation, trade deficits, sub- 

sidies, debt management, education, 

. self-education .. . 

etc., but they have the brains and the 

energy to make an important contribu- 

tion to the political life of the country, 
if only they will. On the corporation's 

responsibility to its people in this area, 

Mr. Kappel said, in part: 

“... [certainly think we should do 

the most we can — and that is more 

than we have been doing—to discuss 

policies and issues and call attention 

to their impact.” 

We as individual citizens have an 

obligation to make our opinions felt. 

And those who do will be better men 

for it. 

There are risks. But with or without 

business men’s participation the laws 

will be passed, the taxes levied, the 

regulations issued. Can any one of us 

honorably say: “I'll sit this one out”? 

never ends eee 



How can we provide enough country-wide telephone 

numbers to meet future growth, new services? 

This new numbering plan is a practical answer 

New Numbers for 

‘Tomorrow’s Telephones 

William A. Sinks. Traffic Facilities Engineer 

OPERATIONS DEPARTMENT, A. T. & T. CO. 

EACH WORKING DAY, about 17,000 tele- 
phones are added to the 76,000,000 

now in use in the United States and 

Canada. That means 85,000 by the 

close of business each Friday, over 

340,000 by the end of the month—more 

than four million by the year’s end. 

Providing the facilities that permit 

all the new millions of telephone users 

to communicate swiftly and easily is an 

undertaking of staggering dimensions. 

But there is an important behind-the- 

scenes aspect of meeting this rapid 

growth that is little understood and 

often taken for granted — the problem 

of providing telephone numbers. Yes, 

there are enough telephone numbers 

now. But are there enough available to 

meet future growth and to satisfy the 

many new services as they appear on 

the horizon? 

Most of the 17,000 telephones added 

today, tomorrow and the day after re- 

quire a telephone number and all of 

them are or will be a part of the Direct 

Distance Dialing network. Within this 

framework, each telephone number 

that is used country-w ide consists of 
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ten characters ‘which are distinctive 

and do not conflict with any other 

country-wide telephone number in the 

numbering plan. 

Here, then, is the real question: Is 

there enough capacity in our present 

numbering plan to meet the needs of 

the future —is there enough to keep 

step with the steady increase in the use 

of the telephone in a time when dis- 

tance is becoming less and less a bar- 

rier to communications? 

It has often been said that a pano 

ramic study of the past equips us more 

ably to predict the future. If this is 

true for social, political and economic 

changes, might it not also be helpful 

in forecasting telephone number re- 

quirements? So, before attempting to 

predict the adequacy of our numbering 

plan, let us pause and review the brief 

history of the present arrangement. 

The Present System 

By the middle 1930's, it was evident 

that the Operating Companies, in or- 

der to provide customers with faster, 

more accurate and more econonical 



long distance service and to keep pace 

with the ever increasing message vol- 

ume, would have to turn to mechani- 

zation. This resulted first in “Operator 

Toll Dialing” and later in customer 

Direct Distance Dialing (DDD), 

whereby the long distance operator or 

customer could dial directly to the de- 

sired telephone. 

In implementing this program for 

mechanization, a numbering system 

was a necessity. Each telephone in the 

United States and Canada, whether 

Bell owned or independent, required a 

Additional Numbering Plan Area codes have been required in 26 states and provinces 
since 1947. Here C. M. Conu ay, C. Clos, T. V. Ashton, J. P. Ringland of A. T. & T. 

Traffic discuss the introduction of two new numbering plan areas in northern California. 

— Sr 



country-wide number. As a result, our 

present numbering plan was adopted. 

Under this system, local numbers con- 

sisting of the first two letters of a 

central office name plus five numerals 

are used over and over again. Country- 

wide numbers consist of the local num- 

ber preceded by a distinctive three- 

digit area code, thus resulting in a ten- 

character number, as for example 718 

TRiangle 3-9970. 

Under the present numbering plan, 

the first three numerals of the ten char- 

acters always have “0” or “1” as the 

middle numeral. These three numerals 

identify the specific area (Numbering 

Plan Area—“NPA”) in the United 

States or Canada to which a call is to 

be directed. The next three characters, 

known as the central office code and 

distinguishable because of the letter 

designations and the absence of “0” or 

“Ll” in the middle, identify the appro- 

priate local central office within the 

NPA while the last four numerals con- 

stitute the telephone line number. 

With ten numerals on a telephone 

dial, there are potentially 200 (10 x 2 

x 10) NPA codes available. However, 

the numeral “0” is used for reaching 

the operator and the numeral “1” was 

not initially considered usable as the 

first numeral of an NPA code because 

of the need to protect against prelimi- 

nary pulses. Such pulses usually re- 

sulted from unintentional operation of 

the switchhook before dialing. There- 

fore, there are 160 (8 x 2 x 10) poten- 

tial NPA codes. Of these, 152 are re- 

served for NPA code use and 8 (those 

with the numeral “1” in both the sec- 

ond and third places) are reserved 

for information, repair and other spe- 

cial services. 

In 1947, 86 NPA codes were assigned 

in the United States and Canada. This 

code requirement was based on the 
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“ultimate growth requirements in cen- 

tral offices” for both Bell and independ- 
ent companies and reflected “a for- 

ward looking estimate for a long period 

of years.” 

Numbering plan area boundaries 
were drawn to coincide with state and 
province boundaries wherever possible 

to assist operators and customers in 

identifying the proper NPA code. One 

code was adequate for each of the 

The numbering plan area assign- 

ments as of January 1, 1960 are 

shown above. There are 117 num- 

bering plan areas in the U. S. and 

Canada now compared to 86 in 

1947. Color shows where new area 

codes have been assigned. 



states and provinces except for 16 

where two or more were necessary. 

Needed: Greater Capacity 

A margin of 66 (152—86) unassigned 

NPA codes was thought to provide ad- 

equate safety in the capacity of the 

numbering plan to meet all unforeseen 

developments beyond 1947. Yet, in the 

ensuing 12 years, assignment of 31 ad- 

ditional codes has been necessary. The 

number of states and provinces requir- 

ing two or more NPA codes has grown 

from 16 to 26 during this period. 

The rapid post-war telephone 

growth has been largely responsible 

for the need for the additional area 

codes. Today, only 12 years after the 

numbering plan was conceived, it is 

anticipated that its capacity will be 

exceeded by the mid-1970's. 

NUMBERING PLAN AREAS WITH CODES 



Uniformity and Flexibility 

Besides the need for a numbering 

plan of greater capacity in the forsee- 

able future, there are some current but 

associated considerations involved. 

For the most successful use by cus- 

tomers of Direct Distance Dialing 

service, it is very important that the 

dialing procedures be uniform, uncom- 

plicated and easy to understand. Un- 

fortunately, the wide variety of facil- 

ities already in service has brought 

about considerable non-uniformity. 

For instance, customers making DDD 

calls to Newark, New Jersey, dial seven 

characters from Asbury Park, nine 

from New York City, ten from Harlin 

gen, Texas, 12 from Hamilton, Ohio, 

and 13 from Hartford, Connecticut 

Uniformity in the way a customer dials 

should be a Major objec tive in any eX- 

pansion of our present plan. 

Another consideration in any change 

in the numbering plan is the flexibility 

with which new services can be intro- 

duced and existing services expanded. 

\n example is customer dialing of per- 

son-to person and other special calls 

that now require full operator han 

dling. Under present thinking, a cus 

tomer will place this type of call by 

dialing a prefix followed immediately 
by the desired seven or ten-character 

number. 

With this service, an operator will 

be automatically connected to the line 

just long enough to determine the type 

of call (e.g., person-to-person, collect 

charge to third telephone, etc.) and to 

take appropriate action. Billing infor- 

mation will be automatically recorded 

lo date, this new service has been used 

successfully in two trial offices and cus- 

tomers like it. 

Besides direct dialing of person-to- 

person and special calls, any long 

10 

range numbering plan must be adapt- 

able to such services as push-button 

telephones, direct dialing to mobile 

telephones and to personal signaling 
sets, direct in-dialing to P.B.X.’s where- 

by each extension served requires a 

country-wide telephone number, inter- 

national dialing and others not forsee- 

able at this time. 

Why Act Now? 

Our present plan appears adequate 

for the next ten to 20 vears. Is it pre- 

mature to decide now on how best to 

expand that plan? 

The answer: It is not too early by 

any means. 

Equipment modifications will even 

tually be required in hundreds of local 

and toll dial switching offices. These 

modifications could be extremely costly 

if made on a “crash” basis. On the othe 

hand, expenditures can be minimized 

by modifying the switching equipment 

in conjunction with other equipment 

changes, e.g., changes required for cus 

tomer dialing of person-to-person and 

similar traffic, or in connection with 

normal additions for growth. 

New Numbering Plan 

Extensive studies have been made 

during the last few vears to determine 

the most suitable dialing plan for the 

future. The studies have included thx 

possibility of eight-character local num- 

bers, of four-digit area codes, the pro- 

vision of a separate button on tele- 

phone sets to identify subsequent 

digits as NPA codes, and others. How- 

ever, as the studies have progressed, 

there seems to be considerable merit in 

retaining the basic structure of the ten- 

character concept for country-wide 

numbers. This will tend to minimize 

customer difficulties during the transi- 



tion period and keep the number of 

characters at a reasonable level. 

With this premise, any substantial 

increase in country-wide telephone 

numbers must be achieved by over- 

coming the current limiting feature on 

the number of NPA’s, i.e., the “0” or “1” 

in the middle place of the NPA code. 

In other words, provision must be 

made for using codes with additional 

numerals in the middle. 

Looking ahead, we see that the large 

majority of all DDD calls will require 

a prefix. This comprises all person-to- 

person and special DDD calls and 

those station paid DDD calls that orig- 

inate in offices where the type of equip- 

ment requires a directing code to reach 

the long distance network. (Over half 

of the total customers are served by 
such offices.) By adding a prefix to 

only the remaining station paid DDD 

calls, the new NPA codes can be iden- 

tified and uniformity in customer dial- 

ing can be achieved. 

As a result of these and other consid- 

the procedure as 

shown in the table below is planned 

for general adoption. 

erations, dialing 

With this new dialing procedure, the 

prefixes “1” and “0” will serve multiple 

purposes. They will signal the switch- 

ing equipment that a DDD call is be- 

ing originated and hence the next three 

characters may be an NPA code. If the 

three characters are used either as a 

central office code in that specific area 

or a distant NPA code but not both, 

the dial equipment is able to identify 

the type of code and route the call 

properly. If, however, there is a con- 

flict and the code is used for both pur- 

poses, further identifying information 

is required. Receipt of only seven char- 

acters following the prefix identifies 

the first three as a central office code, 

otherwise an NPA code. 

In addition to the use of the “0” pre- 

fix for identification of an NPA code, it 

will also signal the switching equip- 

ment to connect an operator to the line 

on person-to-person type DDD calls. 

If no characters are dialed immediately 

following “0”, the equipment routes 

the call to the regular operator. 

Use of the prefixes “1” and “0” to 

identify potential area codes is a Bell 

System long-range objective. However, 

DIALING PROCEDURES ADOPTED BY THE BELL SYSTEM 

7 characters 

“1” + 7 or 10 characters 

“0” + 7 or 10 characters 

“9” 

ee Sr Leer ae ee ae 

Station-to-station sent paid calls . 

Person-to-person, and special calls 

Assistance cails . 



in some connecting companies these 

prefixes may not be feasible. In such 

instances, other prefixes may be substi- 

tuted. A substitution, however, does 

not affect the basic ten-character num- 

ber concept or the capacity of the ex- 

panded numbering plan. 
With this prefix plan, what has hap- 

pened to the number of NPA codes 

available? Instead of 152 codes of the 

type with “0” or “L” in the middle, 800 

(8x 10x 10) will be available with the 

expanded plan. A sizable increase to 

sav the least! 

Central Office Codes 

Perhaps we might stop here. But if 

a prefix is employed to identify a 

potential NPA code, might not the ab- 

sence of a prefix be used as identifica- 

tion of a central office code? Might not 

codes with “0” and “1” in the middle be 

assigned in the future as central office 

codes, thus increasing the number of 

these codes? Might it not be desirable 

to examine our basic two-letter five- 

numeral structure of local numbers to 

determine its adequacy? 

First, let us look at some of the rea- 

sons for more central office codes. 

They will be particularly important 

in large metropolitan areas. The exten- 

sive use of direct in-dialing to PBX’s, 

plus direct dialing to mobile tele- 

phones and to personal signaling sets, 

ete., will result in a sizable increase in 

the need for central office codes. 

One solution, with more NPA codes 

available, is to split the areas affected 

into two numbering plan areas. This 

approach solves the shortage of central 

office codes. But where does it leave 

the customer within these areas? He 

would be required to dial 11 characters 

to reach many of the same subscribers 

that he formerly could reach by dialing 

either seven or eight — more characters 

12 

required and more dialing errors. 

Another and possibly a more serious 

problem is that the country-wide tele- 

phone number for perhaps half of the 

customers in the original NPA would 

have to be changed. Customers with 

DDD in other areas that have occa- 

sion to make calls to customers with 

new country-wide telephone numbers 

would have to be informed of the 

change through instruction media, by 

operators, and other means. 

So a better solution would be one 

whereby more central office codes are 

obtained. How can this be done? 

Change the dial to put letters in the 

“0” and “1” places? Rearrange the let- 

ters on the dial to permit suitable 

names for each numerical combina- 

tion? Both sound simple, but consider 

that it would require an installer’s visit 

to change the dial plate on each of the 

76 million telephones in the United 

States and Canada. And, if letters were 

rearranged, it would mean a number 

change for millions of telephones. Also, 

the whole process would have to be 

accomplished on a “flash cut” basis. 

Indeed, neither is a practical answer. 

‘Name’ Problems 

Even if the dial could be redesigned 

to make more codes available, the two- 

letter five-numeral system with cen- 

tral office names is not entirely satisfac- 

tory. Customers and operators con- 

tinue to misspell names, e.g., MU in- 

stead of ME for Mercury, LI instead 

of LY for Lyric. This results in unsuc- 

cessful attempts, wrong numbers, cus- 

tomer irritation and occasionally seri- 

ous customer complaints. Similarly, 

confusion when dialing between the 

letter “O” and the numeral zero, and 

the letter “I” and the numeral one, pre- 

sents the same problem. 

Customers occasionally object stren- 
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All-Number Calling would eliminate the need for letters on telephone dials or push but- 

tons. Artist's conception compares conventional and all-numeral button arrangements 

uously to a particular name selected for 

their local central office. Objections 

may be based on the premise that the 

name selected, GYpsy for example, 

does not enhance the prestige of their 

town. The Chamber of Commerce in a 

locality known as the “Garden Town” 

objected when “GArden” was assigned 

as a central office name in a nearby 

community. A stock insurance com- 

pany objected to the name “MUtual.” 

Use of names requires a continuing 

public relations program. 

Further, a trend on the part of cus- 

tomers away from using central office 

names has been developing. Many are 

using, instead, the first two letters of 

the name. This is particularly evident 

in advertising media—billboards, clas- 

sified ads, displays on motor vehicles. 

This is a natural trend. All the dial 

switching equipment requires to com- 

plete a locai call is seven characters, 

the first two of which can be letters. 

Why not adopt this? It sounds logical 

and sensible Saves space and serves 

the purpose. 

One drawback however—standard 

central office names were selected to 

minimize phonetic conflicts and, when 

spoken, offer little confusion. CEdar 

DEwey and TEmple are quite distinc 

tive phonetically. But CE, DE, TE- 

the letter counterparts—may cause 

some confusion because of the “E” 

sounds. 

All-Number Calling (ANC) 

What appears to be needed is not a 

numbering system that perpetuates 

names or letters but one that elimi- 

nates them. All-numeral telephone 

numbers provide such a system. This 

system is not dependent on letters 

on the dial or on suitable names for 

particular combinations of characters. 

Hence, it makes available additional 

central office codes and, in addition, 

eliminates the disadvantages of names 

and letters. With the new dialing pro- 

cedure, approximately 800 instead of 

the 540 usable central office codes un- 

der the present numbering plan would 

be available. Furthermore, ANC can be 



introduced on a progressive basis. Dur- 

ing transition it can be used right along 

with the present type of numbering by 

retaining the lettered dial during this 

period—no problem 

Seven-digit All-Number Calling was 

first introduced in the Bell Svstem on 

a trial basis in Wichita Falls, Texas 

in January 1958. Previous Bell Labora- 

tories experiments had shown that it 

was a faster, more accurate system 

than names, and a field trial was ar- 

ranged, The trial showed that custom- 

ers liked the system; that they dialed 

numbers more quickly and with fewer 

errors and found it easy to use 

The ability of customers to remem 

ber all-numeral numbers has been 

considered. This ability is difficult to 

evaluate through a field trial. Conse- 

quently, extensive experiments were 

conducted to determine customer's 

long and short-term memory ability as 

well as the way this ability affects per- 

formance. Results indicate that  all- 

Titiriie ral te lephone numbers are about 

easy to learn as those with names o1 

letters. Dialing performance was a 

tually somewhat better with ANC 

Based on the favorable results of the 

trial, ANC is now recommended for 

all Bell System offices not vet con 

verted to two-letter five-numeral num 

bering. The initial introduction in a 

large city will take place in Omaha 

Nebraska in September 1960. Methods 

of converting those cities now on a 

two-letter five-numeral basis to AN¢ 

ire now being studied 

iventually, with ANC there will no 

longer be a need for letters on the dial 

This will reduce the characters now 

standard on Bell Svstem dials from 34 

to LO (excluding the “operator” desig- 

nation) and will permit miniaturiza 

tion of dials or push buttons without 

impairing their legibility 

With the prefix plan and All-Number 

Calling, two-way international dialing 

by customers will be facilitated. The 

letters or characters used on dials differ 

from country to country, but the Arabic 

numbering used on the dials is prac- 

tically universal. Many foreign coun- 

tries now use or plan to use all-numeral 

telephone numbers—e.g., Venezuela 

Australia, Japan, Germany. 



What Do We Gain? 

The combination of All-Number 

Calling and the increase in NPA codes 

will permit an eightfold increase in 

country-wide telephone numbers. This 

will provide enough capacity to take 

care of our needs in the forseeable 

future. 

Beyond that, in a world where the 

divergence of ideas and ideologies is 

vast but where the physical barriers to 

communication are rapidly disappear- 

ing, the means to keep these ideas in 

constant, easy interchange not only 

neighbor-to-neighbor and state-to-state 

but nation-to-nation is of increasing 

importance. Something as basic as a 

telephone dial that is a “common de- 

nominator” among nations might, by 

facilitating the flow of communication, 

have its effect upon our ability to live 

together within “one world.” 

Arabic numbering is almost universal; therefore All-Number Calling, besides its many 

other advantages, will facilitate international dialing. The author demonstrates this com 
mon denominator on German, Danish, ¢ S. S. R., Australian, English and French dials 
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How our patent licensing policy benefits all 

industry, promotes freedom of research 

and helps in assuring that Bell customers will get 

the best possible service for their dollars 

Bell System Patents: 

Why Do We Have Them? 

How Are They Used? 

Edward T. Lockwood, Assistant Vice President 

ADMINISTRATION-B DEPARTMENT, A. T. & T. CO. 

A piece of telephone equipment, be- 

sides being property in the usual 

sense, is also an embodiment of ideas, 

some of which may have been suffi- 

ciently novel to give rise to another 

form of property: patent rights 

To illustrate this point let's take 

i specific case—the so-¢ alled negative 

impedance (E-type) telephone re- 

peater, over a million of which have 

been made by the Western Electric 

Company for use in the Bell System 

This repeater was invented by J. L. 

Merrill, Jr. of Bell Telephone Labora- 

tories in the late 1940's during the 

course of some studies on possible 

wavs of overcoming transmission losses 

in wire lines. 

The conventional telephone re- 

peater overcomes these losses by am- 

plification. The E-type repeater, on 

the other hand, does so by partially 

annulling the electrical impedance of 
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the telephone line—that is, by insert- 

ing a negative impedance to counter- 

act the line’s positive impedance. 

A patent application based on Mr. 

Merrill's work was filed in 1949, re- 

sulting in two U. S. patents: No. 2,- 

382,498 which was issued on January 

15, 1952, and No. 2,742,616 which was 

issue” on April 17, 1957. These pat- 

both assigned by Mr. Mer- 

rill to Bell Telephone Laboratories. 

Under the patent laws the Bell Sys- 

tem has the right, unless it chooses to 

ents W 

do otherwise, to exclude others from 

using the inventions covered by these 

patents during their respective 17-vear 

lives. Why it doesn’t do so will be ex- 

plained, but first it is important to 

understand some of the basic reasons 

for the patent system. 

It is a common notion that the pur- 

pose of the U. S. patent system Is to 

reward ingenious people. This is one 
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Patent for the E-type telephone repeater shown above is typical. The Bell System takes out 
patents so as to be assured of its freedom to use the inventions developed by its own 

engmeers and scientists and also for 

of the consequences of having a pat- 

ent system, but the real purpose of the 

system is to stimulate useful invention 

and encourage inventors to publish 

their ideas for the benefit of soc lety. 

Representing the public, our govern- 

ment says, in effect, to the inventor, “If 

vou will devise a thing that is truly 

new and useful, and permit us to pub- 

lish a complete description of it, you 

may, if you choose, exclude anyone else 

from making, selling, or using your 
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it will be open to the public. As long as 

invention for years, after which 

it is in force, your patent right will 

resemble your right to other property 

you own — such as land — on which 

use in trading with other business firms. 

other people may not trespass. 

‘To promote... useful arts...” 

The early colonists brought the idea 

of patent protection to America and 

a number of the colonies established 

patent laws of their own. The clearest 

evidence of the importance attached 

to patents, even at that time, is the 

fact that the delegates to our Consti- 

tutional Convention adopted, without 

debate, a provision for a United States 

patent system, which still stands as a 

part of the Constitution: 

“The Congress shall have power . . . 

to promote the progress of science 

arts, by securing for and _ useful 

limited times to authors and inven- 



tors the exclusive rights to their re- 

spective writings and discoveries.” 

Encouraging inventors and provid- 

ing incentive for the commercial de- 

velopment of inventions tells only a 

part of the patent story Every pat 

ented invention serves as a potential 

stepping stone for further advance- 

ment in the art. In the case of the 

invention that is not patented, the 

natural tendency of the inventor is 

to try to keep his knowledge secret 

But where a patent issues the new 

quantum of knowledge appears in a 

public document, with the result that 

evervoln be rh fits 

Patent Assignment 

Patents are granted to individuals 

not to companies or corporations but 

individuals may assign their patents 

to an employer. In this country, em 

plovees engaged to do research and 

development work usually work under 

patent assignment contracts. They re- 

ceive stable incomes while doing work 

that may result in patentable ideas. 

Ina place like Bell Te lephone Labo- 

ratories they benefit from the mental 

stimulation and assistance of their as 

sociates and the use of the best of 

laboratory facilities and scientific in 

struments things which might not 

be available to them as unaffiliated 

individuals. They are encouraged to 

publish their discoveries and to par- 

ticipate locally and nationally with 

other engineers and scientists in pro- 

fessional societies 

Our Reasons for Patenting 

We come now to the reasons why 

the Bell System wishes to have the 

right to exclude others from using the 

inventions of its research and devel- 

opment employees even though, as 

mentioned above, it does not do so as 
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a practical matter. The System wants 

these rights for two important reasons. 

In the first place it desires, obvi- 

ously, to be free to use the inventions 

of its own scientists and engineers. If 

these inventions are not covered by 

patents, the possibility always exists 

that other inventors might be success- 

ful in obtaining patents on ideas that 

Bell inventors actually have been the 

first to conceive and put into practice. 

The anomaly of the Bell System's be- 

ing thus denied the use of its own in- 

ventions is apparent. And vet, without 

going into expensive and time-consum- 

ing litigation, that is actually what 

might happen were it not for the patent 

protection on Bell System inventions 

Exchanging Patent Rights 

Another reason why the Bell Svs 

tem obtains patents is that it may 

license others under its patents in ex- 

change for licenses to use their pat- 

ented inventions, or for cash where 

the value of rights received is less 

than the value of rights granted. This 

ability to trade patent rights is impor- 

tant to the Bell System, which is per- 

haps unique among U. S. industries 

in the extent to which it desires rights 

to use existing and future inventions 

of others. The System produces, owns 

and uses the most extensive svstem of 

interdependent technical devices in 

existence. There is scarcely an area 

of research in the physical sciences in 

which discoveries are not likely to 

have potential application in Bell Svs- 

tem plant. 

The pentode electron tube is an 

example of an important invention 

needed by the Bell Svstem but cov- 

ered by patents of another company. 

The right to make and use this very 

important component of our carrier 

systems was obtained as part of a 
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Cross-licensing of patents leads to the prompt sharing of discoveries. Here a group of 
cross-licensees is seen discussing a new invention by scientists at the Bell laboratories 

broad cross-licensing agreement be- 

tween the Bell System and Phillips of 

Holland, the owner of the patent on 

the pentode. 

Through trading, the Bell System 

has acquired rights under patents re- 

lating to automatic message account- 

ing, traveling wave tubes, klystron 

tubes, ferrites and the use of “doped” 

germanium in semi-conductor devices 

- to name only a few of the important 

instances. 

The Bell System takes out patents 

not only in the U. S. but also in 

foreign countries, particularly Can- 

ada, the United Kingdom and the na- 

tions of Western Europe. Its primary 
purpose in doing so is to be able to 

use these patents for trading with other 

firms. For example, the Bell System 

may grant rights under its French 

patents to a foreign company in return 

for rights under the latter company’s 

U.S. patents. 

The patent work of the Bell System 

is done by A.T.&T., Western Electric, 

Teletype Corporation and Bell Tele- 

phone Laboratories. Patent attorneys 

of these ( ompanies file and proc CSS the 

patent applications. They also study 

proposed equipment designs to de- 

termine whether it wiil be necessary 

to secure patent rights from others be 

fore making or using them. 

1.7.&T.’s Responsibilities 

American Telephone and Telegraph 

Company has undertaken two major 

responsibilities for the Bell System in 

the patent area. In the license con- 

tracts between A.T.&T. and the Asso- 

ciated Operating Companies in this 

country, A.T.&T. undertakes to protect 
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the companies from all actions or suits 

charging infringement of patents aris- 

ing from the use of any equipment, 

methods or systems that A.T.&T. has 

reccemmended for System use. A.T.&T. 

also agrees that it will acquire rights 

for the System to use any patented in- 

vention or discovery that may be 

needed in the t lephone business pro- 

vided this can be done on reasonable 

terms s| he Assoc iated Companies are 

thus largely relieved of the work and 

the problems relating to patent pro 

tection and the acquisition of needed 

patent rights. 

Our Policy 

The Bell System’s policy regarding 

the licensing of others to use its inven- 

tions is a liberal one. It was set forth 

in an article entitled “Bell System 

Patents and Patent Licensing” by 

Keith S. McHugh, published in th 

Winter 1948-49 issue of this magazine 

Key points of that statement were: 

“It is the Bell System’s policy to 

make available upon reasonable 

terms to all who desire them non-ex- 

clusive licenses under its patents for 

any use...” 

“,.. Where the proposed licensee has 

patents upon inventions which the 

System desires to use in the com- 

munications business, a non-exclu- 

sive license under such patent is 

always expected ...” 

This policy, which had been volun- 

tarily adopted, was later made man 

datory by the terms of the Final Judg- 

ment of January 24, 1956, which ter- 

minated the government's antitrust 

suit against the A.T. & T. Company 

and Western Electric Company. The 

judgment also required that virtually 

all of the Bell System’s United States 

patents issued prior to the date of the 

judgment be licensed rovalty-free to 

any applicant willing to license the 

Symposium: Important Bell System discoveries are described before large groups of 
patent licensees. This group is hearing about a truly historic invention—the transistor. 
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Bell Svstem, in turn, under the appli- 

cant’s patents on reasonable terms. 

How Licensing Works 

Perhaps the easiest way to describe 

some of the more important features of 

Bell System patent licensing is to con- 

sider two hypothetical situations. 

Company “A” is a manufacturer of 

electrical testing and measuring equip- 

ment. It has no research or develop- 

ment organization, owns no patents on 

inventions that might be needed in the 

telephone plant and is not likely to 

secure any in the future. In carrying 

forward its business, Company “A” 

finds that it would like to make use of 

inventions covered by patents owned 

by the Bell System. It makes its needs 

known to the Patent Licensing Organ- 

ization of Western Electric Company, 

which represents the Bell System in 

such matters. 

The result of their discussions is a 

one-way license agreement between 

Western Electric and Company “A” 

under which the latter is granted a 

non-exclusive license to employ or em- 

body, in the manufacture, sale or use 

of electrical measuring and _ testing 

equipment, any invention of any U.S. 

Bell System patent made prior to the 

end of a five-vear period beginning 

with the date of the agreement. 

This license continues for the lives 

of the patents. In return Company “A” 

agrees to pay the Bell System a royalty 

amounting to a specified percentage of 

the net selling price of any testing and 

measuring equipment employing or 

embodying an invention covered by a 

licensed U.S. Bell System patent (other 

than one issued before January 24, 

1956) so long as the patent is in force. 

The case is merely illustrative. If 

Company “A” had so desired it could 

have obtained a license under one or 

more specified patents, or a broad li- 

cense covering not only testing and 

measuring equipment but other kinds 

of equipment as well. 

Cross-Licensing 

Company “B”—our second hypo- 

thetical case—manufactures a broad 

line of electronic equipment, including 

microwave radio systems, radio and 

television broadcast transmitters and 

receivers, vacuum tubes, etc., and does 

a world-wide business. It has a re- 

search and development organization 

and owns a_ substantial number of 

patents, some of which are of possible 

interest in the telephone business. It 

also seems likely that in the future the 

laboratories of Company “B” will pro 

duce inventions the Bell System might 

want to use. 

Representatives of Company “B" 

and of Western Electric’s Patent Li 

censing Organization get together and 

bargain out a cross-license covering 

perhaps, all countries of the world 

Both parties list the types of equip 

ment for which they desire licenses 

and agree that the licenses to be ex- 

changed will continue for the lives of 

both existing patents and patents on 

inventions made during five years in 

the future. 

Let us say that in this instance the 

total value of the licenses to be granted 

by Western Electric appears to be 

greater than the value of the licenses 

to be granted by Company “B”. It is 

agreed, then, that all of Company “B’s” 

grants to Western will be free of roy- 

alty, that some of Western’s grants to 

Company “B” will be free of royalty, 

but that the others will call for royalty 

payments to Western at specified per- 

centages of the net selling prices of the 

equipments involved. 
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\ patent license agreement is discussed between members of the Western Electric Patent 

Licensing Organization andre presentatives 

‘Patent Pending’ 

Why, it might be asked, do the Bell 

System and others grant licenses for 

future as well as existing patents? As 

background for answering this ques- 

tion, it should be understood that a 

patent application, which during its 

pendancy is not available to the public, 

mav be pe nding for several vears (the 

present average Is 3.7 vears inthe U.S. ) 

before the patent, containing the dis- 

closure, is issued and published. It 

sometimes happe ns, therefore, that Mr. 

Smith makes a discovery and files a 

patent application, only to find out 

later that he has been antic ipate d by 

Mr. Jones 

If Smith’s company is not protected 

by a cross-license agreement with 

Jones’ company and has proceeded to 

make use of what it believed to be 

Smith’s invention, it may be found to 

infringe Jones’ patent and be liable for 

damages. At best, Smith’s company is 

then at a serious disadvantage in 

negotiating for a license from Jones’ 

company 

of another manufacturing ¢ ompany 

Cross-Licensing Promotes Research 

Cross-licensing of future patents, 

tends to promote freedom of develop- 

ment effort and encourages research 

along lines that might not otherwise 

be pursued. \\ here two companies 

have so licensed each other it is pos- 

sible for their research and develop- 

ment people to engage in ¢ onsiderably 

freer discussion about mutual licensed 

equipment than would otherwise be 

the case 

They are able, whenever it is deemed 

mutually advantageous, to visit each 

other's laboratories, see work in prog- 

ress and discuss problems and solutions 

all of which is of great value in the 

direction of the research efforts of both 

parties. 

In addition, cross-licensing of future 

patents makes for prompter publica- 

tion of new discoveries than would 

otherwise occur. If the owner of an im- 

portant new discovery is cross-licensed 

with other major sources of invention 

in the same field, he is more likely to 

publish his knowledge at an early date 



because he participates in the benefits 

derived from the research and develop- 

ment efforts of his cross-licensees. 

Their work, stimulated by such publi- 

cation, may hasten the time when 

equipment embodying the invention 

may be available for use. 

The history of the transistor is a 
good case in point. Publication in tech- 

nical literature of the first transistor 

inventions made in Bell Telephone 

Laboratories was not delayed beyond 

the period necessary to file patent ap- 

plications and to make such confirm- 

ing tests and experiments as would in- 

sure that a full, exact and reliable dis- 

closure could be made. Following the 

announcement and the furnishing by 

the Bell System of much detailed tech- 

nical information to its transistor li- 

censees, the entire electronics industry 
became active in transistor develop- 

ment and application. Competition and 

rivalry were keen. Improvements in 

the art doubtless occurred faster than 

if the disclosure of the invention had 

been delayed in the hope that a larger 

share of the improvements and inven- 

tions would be made by Bell engineers. 

The value of .the transistor to the na- 

tion’s military defense was also a factor 

favoring early publication. 

As this brief review has sought to 

make clear, the Bell System’s policy and 

practice in the patent field are focused 

on the all-important objective of fur- 

nishing the most and best communica- 

tion service for the customer’s dollar. 

That objective dictates the patenting of 

the System's inventions and the ex- 

changing of licenses under these pat- 

ents for rights to use inventions of 

others. Over and above this primary 

purpose the Bell System recognizes 

and acts upon the belief that the ready 

access by others to the use of its in- 

ventions is very much in the pub- 

lic interest. 

Publication of articles on inventions in journals such as these can hasten time when an 

invention is put to use. Cross licensing stimulates such free exchange of knowledge. 



Artist's conception of the large horn antenna for receiving signals during the satellite 

experiments. Antenna is now under construction at the BTL Holmdel, N. J. Laboratories 



Are man-made satellites a long-sought answer to 

future transoceanic communications needs P 

Experiments being conducted by Bell Telephone 

Laboratories are designed to help find out 

Communication Satellites 

John R. Pierce, Director of Research-Communication Principles 

BELL TELEPHONE LABORATORIES 

Mr. Edgar M. Cortright, Chief, 

Advanced Tec hnology Program, 

National Aeronautics and Space 

Administration, has commented as 

follows on transoceanic communica 

tion facilities: 

“There is one transatlantic cable 

in operation today with a capacity 

of 36 voice channels. [Ed. Note 

There are now two such cables.] In 

1950 there were approximately one 

and a half million messages trans- 

mitted across the Atlantic. Three 

IN THE EARLY part of this century it 

would have taken an incorrigible vi- 

sionary to foresee what we now accept 

as ¢ ommonpla¢ Cc communic ation tech- 

niques in the Bell System. Gentle 

amusement certainly would have fol- 

lowed predic tions that direct distance 

dialing, undersea telephone cables, 

coaxial systems and transcontinental 

microwave radio relay would be in 

W idespread use in 1960. 

This progress in telephony grew out 

of work which in its inception seemed 

far from any practical reality, a famil- 

iar circumstance at the Bell Labora- 

tories where it is part of our duty to 

million messages are expected In 

1960. The capacity of the present 

cable ae will be exceeded by 1962 

by voice communication alone. 

“By 1970 it has been estimated 

.. that we might expect 21 million 

transatlantic voice messages 

Clearly the situation is ripe for a 

fresh approach to the problem.” 

(“Satellites for World Communica- 

tion”—Hearings, Committee on Sci- 

ence & Asironautics, H. of R., 86th 

Cong., Ist Sess., p 9S ) 

look far ahead, to study possible fu- 

ture Communication services and thus 

build a fund of knowledge to draw 

upon if these sery ices should become 

economically attractive. 

An important way in which we are 

looking ahead today is in careful 

study, experimentation and measure- 

ment of techniques of communication 

Via man-made satellites. We have high 

hopes, but alas no proof as yet, that 

satellites may some day be important 

to the Bell Svstem in prov iding broad 

band transoceanic radio communica 

tion. Transmitting an ordinary tele- 
phone conversation involves a very 



narrow segment of the radio band, and 

al broadband channel would be able 

to handle about 1,000 telephone calls. 

Working at the forefront of the 

communication art, we were able to 

build across the Atlantic telephone 

cables which, initially, handled 36 two- 

Wal telephone calls Cal h. From al 

solely technical point otf view, a com- 

munication satellite which would make 

possible broadband transmission 

should be able to handle the 1,000 

telephone calls mentioned above, or 

direct transmission of live television. 

This of course, is not now possible on 

the relatively narrow bandwidths pro- 

Transmitting antenna and hase 

vided by undersea cables. 

It seems apparent that satellite com- 

munications is not going to replace 

telephone central offices in any fore- 

seeable future. In terms of communi- 

cations over inhabited land, over a 

civilized country such as the United 

States, it seems obvious that satellites 

would prove to be very expensive and 

inflexible compared with cable and 

microwave radio networks. 

On land, cables and microwaves 

give us the option of going from any 

point to any other point and of setting 

up circuits for particular purposes. 

They are far cheaper than anything 

else we have. But it is obvious that if 

communication satellites can compete 

successfully—in quality, dependability 

and cost—with undersea cables and 

radio systems, then satellite transmis- 

sion could be of great value to the 

Bell Svstem. However, no one is as 

vet prepared to say to what degree 

various forms of satellite Communica- 

tion can meet those criteria, or even to 

what degree our various experiments 

WW ill be suce esstul 

But there can be no question, that we 

should examine this new communica 

tion possibility promptly and carefully. 

This we are doing. Indeed, as earlv as 

1954, we at the Bell Laboratories seri- 

ously looked into the matter of satellite 

communication. 

As a result of those studies, I pub- 

lished in Jet Propulsion, the journal 

of the American Rocket Society in 

1955 a technical paper, “Orbital Radio 

Relays.” This paper considered the 

matter of satellites for long distance 

radio communication. It appeared 

then, and does now, that the natural 

field for satellites was in transoceanic 

communication, a field in which one 

has difficulties with other means of 

transmission. 



Active and Passive Satellites 

The paper reported calculations con- 

cerning the use of passive reflecting 

satellites—large spherical objects that 

could be used to reflect radio waves 

beyond the horizon of the earth and 

over to another continent. Among 

many devices, I also considered “ac- 

tive” satellites, that is those that might 

amplify the signal transmitted to them 

and then re-send the signal halfway 

across the world. 

[ examined the use of satellites in 

orbits a few thousand miles high, and 

in orbits 22,000 miles high where the 

satellite goes around the earth in 24 

hours and stays always over one por- 

tion of the equator. The article con- 

sidered corner reflectors, the use of 

large plane mirrors, and active satel- 

lites with directive antennas on them. 

We wondered, then, what sort of 

laboratory work could be done toward 

satellite communication. We had no 

competence in rocketry or rocket ve- 

hicles, and you will recall that this 

was about three years before any na- 

tion had achieved sufficient compe- 

ence in those arts to succeed in plac - 

ing an object in orbit in outer space. 

It seemed to us then that the best 

thing we at Bell Laboratories could 

do was to ke p the matter of satellite 

communication in mind and to pursue 

advances in the microwave art which 

might make that type of transmission 

more attractive. 

Basic Programs 

Today, of course, circumstances are 

very much changed. We must neces- 

sarily continue to leave rocketry to 

others, but in the years since 1954 ‘a 

large degree of uncertainty has been 

eliminated from the technique of plac- 

ing some kind of vehicle into a low- 

We begin with calculations. 

altitude orbit. So we may talk now 

with some sense of being in touch 

with reality of some kinds of commu- 

nication satellites. It appears that 

what we will study eventually will be 

the outgrowth of the following three 

basic programs: 

High Orbit Active Satellites. This 

program calls for satellites to be placed 

in orbit 22,400 miles above the equa- 

tor. At that height, a satellite would 

rotate in step with the earth and 
would seem always to hang in the 

same position in the sky. Such satel- 

lites would be “active” relay stations— 

that is, they would be equipped with 

receivers and transmitters, and prob- 

ably with accurately-pointed directive 

antennas. This proposal raises several 

serious problems: the formidable diffi- 

culty of sufficiently accurate rocketry 

to give such a satellite exactly the right 

velocity at the right height, the prob- 

lem of providing some sort of long-life 

equipment which will keep the satel- 

lite so oriented that the antennas point 

at the earth, and the severe task of 

maintaining communications equip- 
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ment life in such relay stations. In ad- 

dition, the transmission time or delay 

from earth via satellite and back to 

earth is over a quarte! of a second; this 

interval can have an appreciable ef- 

fect in telephone conversations though 

it would not be such a serious matter 

in one-way communication, such as 

television programs. 

Low Orbit Active Satellites. In this 

proposal, active satellites would be 

placed in orbit a few thousand miles 

above the earth. The satellites would 

not be stationary in relation to the 

earth, but, with a sufficient number of 

them, signals could be relayed from 

each whenever it was in a usable sec- 

tion of its orbit. This plan eases some- 

what the rocket accuracy required 

but equipment life in a low-altitude 

relay station is as serious a question 

as in a high altitude orbit 

Passive Reflectors. With low-altitude 

Model of large horn antenna for receiving signals 

satellites, a skyborne transmitter and 

receiver are not essential. Instead, we 

may have in orbit a group of “passive 

reflectors” that is, simply satellites 

which act as “mirrors” for radio signals 

beamed to them. Large, high-power 

transmitters on the ground could beam 

a signal to a satellite, the signal would 

be reflected from the sphere, and reach 

a distant land-based receiver. This pro- 

cedure, however, cal!s for verv large 

antennas and also high power for a 

broadband channel 

The First Experiments 

This last proposal has been adopted 

for the initial experiments by the Na- 

tional Aeronautics and Space Admin- 

istration (NASA), with whom we will 

cooperate in the studies. The passive 

satellites which NASA proposes to use 

are plastic balloons, 100 fect in diam- 

eter, with an aluminized surface that 
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has a high reflectivity for radio waves. 

We are now building an installation 

at our Holmdel, N. J., Laboratories for 

a test this year (1960) of whether 

satellite transmission can be accom- 

plished. In one stage of the tests, a 

telephone call will be transmitted 

from Holmdel to the Jet Propulsion 

Laboratory at Goldstone, Cal., and 

vice versa. Of course, we will want to 

know eventually how the satellite will 

serve for broadband transmission. 

Voise 

Are there any difficulties that we 

can foresee in this experiment? Yes, 

very many. Perhaps the most obvious 

we can predict is “noise”—essentially, 

what the home radio listener refers to 

as static—and the need for the noise 

level to be low enough so it does not 

drown out the signal we are sending. 

There are three sources of noise that 

could restrict the range of satellite 

communication: (1) the noise added 

by the amplifier in the receiver; (2) 

cosmic noise, which comes from the 

universe itself and which was discov- 

ered by Karl Jansky of Bell Labora- 

early thirties; and (3) 

atmospheric noise. 

tories in the 

We can represent noise that is added 

to a received signal by means of an 

effective temperature. No noise would 

correspond to what we designate as 

0° Kelvin, or absolute zero (—460 

F.). An ordinary microwave receiver 

adds to a signal noise corresponding 

to a temperature of many hundred de- 

grees Kelvin, a forbidding addition 

with the transmitter powers we intend 

to use in satellite communication. We 

think we have overcome this barrier 

with a new type of microwave ampli- 

fier called a “maser” that adds prac- 

tically no noise to the received signal, 

and we have hopes that it will elimin- 

ate No. One of our noise problems. 

Cosmic noise becomes negligible at 

the higher frequencies of the radio 

spectrum, thus offering an obvious 

solution to the second source of inter- 

ference. Atmospheric noise is a more 

serious limitation. Even cold air at 

high altitudes is hot compared to ab- 

solute zero, so air radiates noise as 

hot iron radiates heat and light. If the 

atmosphere were perfectly transpar- 

ent we wouldn't receive any radiation 

from it, but oxygen in the atmosphere 

causes the atmosphere to be not quite 

transparent at very high frequency 

microwaves. To evaluate the noise, we 

must consider how transparent the at- 

mosphere is at a given frequency and 

also how much atmosphere an an- 

a satellite. 

If we look out toward the horizon we 

tenna “sees” as it follows 

see a lot of atmosphere and pick up 

noise; if we look straight up we see 

Talking with Goldstone. 
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Charts and data for accuracy 

less atmosphere and hear less noise 

Our studies show we mav be able to 

cope with atmospheric noise in a large 

part by use of signals from a satellite 

only when the sphere is seven d Tees 

or more above the horizon 

This is a mere sampling of some of 

the problems ahead. There are other 

technical difficulties at least as impor- 

tant as noise, and it may be that the 

progress of the experiments will un- 

cover even more. For instance, we 

cannot be sure that the required type 

of satellite reflector will withstand the 

conditions of space and maintain its 

shape in orbit—once it gets there 

What Are the Alternatives? 

With all these difficulties, vou may 

ask if there is not some other way in 

which we can achieve transoceanic 

broadband transmission. Let us look 

at the sorts of radio upon which we 

have relied for long distance commu- 

nication. They are: short-wave radio, 

i) 

the microwave relay system across the 

U.S., ionospheric scatter and, most re- 

cently, over-the-horizon transmission 

utilizing tropospheric. scatter. 

Briefly, there are extensive prob- 

lems of one kind or another in all of 

these methods. Short-wave does not 

permit of broadband transmission; 

there is no economically practical 

method for placing microwave relay 

towers every 40 miles across the At- 

lantic ocean; and ionospheric scatter, 

“bouncing” signals from the turbu- 

lence of the ionosphere or from meteor 

trails, proved too erratic and would 

handle only a narrow’ bandwidth. 

Over-the-horizon transmission, relay- 

ing signals beyond the curvature of 

the earth via the lower-altitude tropo- 

sphere, is exceedingly practical. 

Over-the-horizon circuits designed 

by the Bell Laboratories and installed 

by Western Electric are in operation 

over the DEW line in the Far North, 

and in the “White Alice” system in 

Alaska. In addition, a broadband tropo- 

spheric scatter system for commercial 

telephone and television service was 

established between Florida and Cuba 

in 1957. This circuit handles 36 tele- 

phone channels, and has the capacity 

for handling 120 more, and has been 

used for television transmission (which 

requires broadband circuits ). Another 

system of this type has been opened 

between Florida and the Bahamas. 

Is ‘Over-the-Horizon’ Transmission 
Practical? 

Can we not then install over-the- 

horizon facilities for future broadband 

radio transmission between North 

Readers wishing a more detailed ¢ xpl ination 

of the technical deve lopme nt of these meth- 

ods and an unde rstanding of the lI probk This 

are referred to: Pierce, J. R., “Exotic Radio 

Communications,” Bell Laboratories Record 
Sept., 1959, P. 323-329 



America and Europe? Yes, it might be 

possible to set up a series of relay sta- 

tions via Greenland, various North At- 

lantic islands and Scotland. Our stud- 

ies indicate, however, that this type 

of communication network would be 

very expensive. Large antennas and 

high power transmitters would have 

to be built and maintained in remote 

arctic locations. Further, the final re- 

sult probably would be a very low- 

grade television picture, although sev- 

eral dozen telephone channels might 

be provided. 

It should be clear at this point that 

investigation of other methods of 

broadband transmission is not only 

good sense, but eminently desirable if 

the Bell System is to continue to pro- 

vide the facilities which will be needed 

in the years ahead. We cannot do 

otherwise than to at least examine 

communication via satellites. 

We Need More Knowledge 

As I have previously warned, we do 

not at the moment have enough knowl- 

edge or experience to describe in de- 

tail a practical system of satellite com- 

munication, or to state exactly how 

the satellite might be used. We can, 

at this time, do little but speculate. 

Perhaps the reader may feel that 

we have speculated too much, that we 

have raised more problems than those 

we have answered, and perhaps think 

it might be wiser to try planting tele- 

phone poles on the Atlantic ocean 

bed and hook copper wires onto the 

poles when they sprout from the sea. 

Such a feeling emphasizes the point 

of our discussion: we need more funda- 

mental knowledge of many kinds be- 

fore we can talk practically and 

realistically about satellite communi- 

cations. The only way we can acquire 

this knowledge is to continue our 

traditions of careful study, experiment 

and measurement. 

The circumstances of research and 

development force us sometimes to 

be incorrigible visionaries. The occa- 

sional amusement of others has too 

often turned to applause for us to 

notice a smile here and there. 

Testing equipment by bouncing signals 
off the moon. 



SPACE AGE ALBUM : 

As mankind reaches out from 

his planet toward infinite 

frontiers, Bell System people 

are adding importantly to 

the sum of new knowledge, the 

perfection of new techniques. 

They not only explore the uses 

of space as a means of 

improving man’s communications 

but help to defend the nation 

against the potential danger 

Bell Labs-designed guidance system... of attack from the sky. They work 

. . » keeps a missile on a true course I toward the day when they can 

help bring the first man back 

from his great venture beyond 

our atmosphere. 

\ sampling of the Bell System's 

many-faceted contribution 

to the space age 

is shown on these pages. 

Titan ICBM on the launching pad. Our 
guidance system sends it to 

targets a quarter-way around the world. 





SPACE AGE ALBUM 

BEHIND THE SCENES 
Our work is done in laboratories, in factories, 

in control centers at Cape Canaveral and shoulder to shoulder with 

military men on distant outposts and ships at sea. 

lhough what we do is seldom exposed to public view, it is 

as vital as the soaring rockets themselves. Ours is 

the guidance system that sends a missile with deadly accuracy 

to a target streaking across the sky or makes it possible 

to retrieve the nose cone of a Thor-Able 

test missile from a predetermined patch of sea. 

Bell System missile guidance systems exist first 

as mathematical equations on Bell Laboratories blackboards 
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Test missile units take form as Bell Laboratories and 

Western Electric engineers work side by side. 

At Canaveral, 

Thor-Able roars skyward . 

... far at sea, 

the nose cone is retrieved 



SPACE AGE ALBUM 
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DEFENSE 
\ deadly, white javelin, Nike-Hercules stands 

guard over our cities. Poised, ready, its radars 

searching far skies, it is both defense and 

deterrent against the day which must never come. 

Nike antennas are inspected by Bell Laboratories 

and Western Electric engineers on the roof of the Western Electric 

Burlington, N. C., Shops where they were mad 

he: 



Plans for part of the electronic guidance system of Nike-Hercules 

are ¢ hee ked by Be ll Laboratori¢ § engineers The system wads de t elope d 

by the Laboratories and is made by Western Electric. 

Terrier missile for Marine Corps air 

defense has Bell System guidance system 

Control panel for Nike-Hercules 

where two sets of radar data 

are electronically computed and plotted 

37 





NIKE-ZEUS 

Here, we look toward the future. 

For the first time, we see an early test 

model of the Army’s Nike-Zeus anti-missile 

missile as it was test-fired at 

White Sands Missile Range recently. The 

building containing guidance equipment with 

its radome is seen below. Continued re- 

search and development work on the Zeus 

system is being pursued by Western Electric, 

Bell Laboratories and 17 major 

industrial associates including the Douglas 

Aircraft Company. Their awesome objective: 

a defensive missile which can strike down 

man’s most terrible weapon—the nuclear ICBM. 

SPACE AGE ALBUM 
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SPACE AGE ALBUM 

PROJECT MERCURY 

Objective: To launch a man 
. 

into space. The Bell System's 

contribution: Western Electric 

as prime contractor and Bell | 

Laboratories are part of an indus- 

trial team (others include 

Bendix Aviation, Burns and 

Roe and IBM), which is engaged 

in a major effort to 

achieve a world-wide chain 

of ground stations which 

will keep an electronic 

eye and ear on America’s 

first astronaut as he | 

orbits through space. 

Hundreds of 

scientific and engineer- 

ing people from the team 

have been working without 

let-up on this urgent 

and complex job. 

Construction has 

already begun at some 

of the sites. 

Sketches show 

how ground stations 

will communicate with capsule 
containing astronaut and view of 

composite ground station plan. 
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Meeting direct, aggressive competition in 

selling our products and services is a new, 

vital factor in the business today. To be 

successful, we need the ‘competitive spirit 

Competition 

Stanley F. Damkroger, Assistant Vice President—Sales 

MARKETING DEPARTMENT, A. T. & T. CO. 

This has to do with a word that is 

comparatively new in the Bell System 

vocabulary. But we are going to hear 

and use it more and more frequently 

in the weeks and months and years 

ahead. For it is more than a word, 

more than an abstract idea. Competi- 

tion is an immediate fact, a force, in 

our business lives today. The manner 

in which we—and by that I mean all 

of us—respond to its stimulus is a mat- 

ter of far-reaching importance in terms 

of the future growth and welfare of 

the business. 

It is important, therefore, to under- 

stand what this new era of competition 

means to the Bell System and how it is 

going to influence our thinking and the 

way in which we approach our jobs. 

In one sense, competition is not new 

to us. We have always been in compe- 

tition for our share of the customer's 

dollar. However, we have not in the 

past faced real, hard-hitting, direct 

competition such as we face today and 

will face with increasing intensity in 

the future. From now on we will be 

competing directly, item by item, in 

both the home and business markets. 

Our Aggressive Competitors 

Today’s competition comes directly 

from others in American industry who 

manufacture and aggressively sell com- 

munication systems for the home and 

business. Particularly aggressive are 

the manufacturers and distributors of 

microwave systems. Many of these 

4] 
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businesses have a lot to offer; their 

products are good, too. The great ad- 

vances in the communications art have 

actually increased our vulnerability to 

this direct competition. The net result 

of this is that we are now matching our 

products and sales efforts against those 

of others who have aggressive and ca- 

pable sales forces: it means that we are 

in a contest with people to whom the 

rough and tumble of competition is the 

very breath of business life. 

The markets we serve are great to- 

day and are getting bigger and bigger. 

loday, people want and demand new 

types of communications service. As 

the national income rises, more and 

more householders will want, and be 

able to afford, the newest and best in 

home communications arrangements. 

As American businesses continue to 

prosper and expand, more and more 

of them will be in the market for com- 

munications services tailored to their 

own specific needs and desires. Par- 

ticularly important in the business 

market is the future of “machine to 

machine” communication. This vast 

communication potential will result 

from the increased use by industry of 

business machines, computers and re- 

lated devices 

All of these factors will create ever 

growing needs for communications 

services and equipment of all types. 

These needs must and will be satisfied. 

And, if we telephone people don’t meet 

this demand of the market plac e, some- 

one else will. Also, this growing and 

ever changing requirement for com- 

munications demands services that are 

forward looking in design and concept. 

Optional Services 

That's why today a substantial part 

of our business has to do with a whole 

spectrum of optional services and why 

12 

we will continue to offer an expanding 

and changing line of new instruments, 

systems and services. The list of our 

products designed to appeal to large 

numbers of customers is impressive. 

For example, the Call Director, the 

Princess, the Home Interphone, Data- 

Phone and other forms of data com- 

munications systems, special PBX ar- 

rangements such as the Automatic Call 

Distributor—these and a growing list 

of other products are helping us to 

serve people better and develop new 

business for ourselves. 

Of course, these optional services in- 

troduce a new element of risk into the 

business. In times of economic down- 

turn, people can dispense with them 

far more easily than they can do with- 

out basic telephone service. This, as 

was pointed out in the Autumn issue 

of this magazine, stresses the need for 

earnings comparable to those of other 

progressive industries. But the busi- 

ness is well worth the risk if we price 

our services properly. And we can 

price them so that they will add to our 

financial good health and still continue 

to give our customers the best possible 

service and maintain our position of 

leadership in the communications field. 

The Competitive ‘Spirit’ 

This isn’t a job for “the other fel- 

low” to worry about. If we are to get 

our share of the customer's dollar in 

these areas, everyone in every organ- 

ization in every Bell Company must 

develop the same spirit that people in 

companies that sell washing machines, 

automobiles and other competitive 

products have. For, make no mistake 

about it, we in the Bell System are now 

in the market place just as much as 

they are. 

There is a difference between sup- 

plying the optional services needed to 



meet competition and working with 

such mainstays as central office equip- 

ment, cable, wire, and the like. With 

the latter we are usually engaged in 

big, long-term projects. Obviously 

each step has to be carefully planned 

in advance. Each item of equipment 

has to be painstakingly tested. Gen- 

erally the timing of such projects is 

under our control. We are expert in 

handling such projects, as indeed we 

are in providing individual customers 

with efficient and economical basic 

telephone service. 

We Must Act Fast 

However, in providing a special 

communications service for a cus- 

tomer, fast action is a must. He wants 

the service right away. If we can’t fur- 

nish it when and as he wants it, there 

will be a competitor ready and wait- 

ing who can. That means there will be 

cases where we must decide the main 

factors immediately and iron out 

the details as they come along. This 

means, too, that we must assume new 

risks and it also means that those who 

design the equipment, those who 

make, install or service it, as well as 

everyone else even remotely involved, 

must be on fire with the competitive 

spirit. To serve that customer in the 

way he'd like to be served, tradition 

and “routines” may well have to be set 

aside. All this is just making sure that 

our services are readily available when 

the customer wants them. 

Can We Do It? 

Can we compete successfully against 

people more practiced in it than we 

are? I haven't the slightest doubt but 

that we can. I know enough about Bell 

System people to be completely con- 

fident that they can do just about any- 

thing that needs doing. I have seen 

what they can do in a competitive 

situation. The people who sell Yellow 

Pages advertising are an example. 

Since 1948, advertising media in gen- 

eral have about doubled their rev- 

enues. The Yellow Pages people have 

tripled theirs! 

The spirit so necessary in the market 

place has been abundantly demon- 

strated by Bell System people engaged 

in national defense work. The bold, 

ingenious approach, the willingness to 

try the untried and to take the calcu- 

lated risk which have helped make the 

DEW Line, White Alice, Nike and 

other projects so successful, is not far 

removed from the approach which we 

must now apply in the telephone end 

of the business. 

Our service representatives in our 

business offices and our installers and 

maintenance men have demonstrated 

that they can sell effectively. Finally, 
our sales people working in the impor- 

tant business market are growing in 

competence every day. Through new 

training, better selection of the market 

to be covered, and improving manage- 

ment know-how, those involved in the 

direct selling job are being equipped 

to meet the challenge of competition. 

In undertaking this aspect of our 

jobs, we of the Bell System have tre- 

mendous resources to draw upon. We 

have as fine a product as is offered 

anywhere. We have the human talent 

experience, ingenuity and we have 

earned our position of leadership in 

the technology of communications. 

The challenge of competition is real 

and dynamic but with all of our re- 

sources to back us, with our service 

offerings geared to the market, priced 

right, easy to buy, readily available, 

and soundly and aggressively sold, we 

can and will meet the challenge and 

have fun doing it. 



The Role of Communications 

In Advancing Medicine 

C. C. Duncan. Assistant Vice President 

LONG LINES OPERATING STAFF, A. T. & T. CO. 

\tomedics, Inc., an organization of professional men and industrial leaders 

set up two years ago by Dr. Hugh MacGuire of Montgomery, Ala., is inter- 

ested in reducing the high cost of hospital care and investigating new 

developments in industry and pure science which may be of use in medicine. 

Some months ago Mr. Duncan was invited by this group to outline some 

of the ways in which communications have been utilized in medicine. The 

following article is drawn from his presentation before the second Atomedics 

Symposium held at the Air University, Montgomery, Ala. It describes some 

important and interesting ways in which telephone equipment and tele- 

phone people are rendering special service in the medical field. 

[HE INVENTION of the telephone came 

about through Dr. Alexander Graham 

Bell's humanitarian efforts to prov ide 

help for the hard of hearing. So I think 

it is quite fitting for the telephone in- 

dustry to be involved in helping the 

medical profession today. I want to 

point out some of the ways in which 

communications have already been ap- 

plied in medicine. While these cases 

are interesting in themselves, I think 

they can be especially useful in stimu- 

lating thinking about additional appli- 

cations. Therefore, let us look for a 

moment at the broad scope of com- 

ff 

munications today and its possible po- 

tentials to the medical profession. 

The Scope of Communications 

In addition to voice and telegraph, 

there are facsimile, television and tele- 

photograph pictures, telemetering and 

control signals, and the whole new field 

of data transmission. Information 

transmitted by various devices now 

ranges from the track of a guided mis- 

sile to the inventory of all the groceries 

in a supermarket. 

The Data-PHone, one of our newest 

services, provides a type of telephone 
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Electrocardiogram 

having been transmitted via re 

call that will soon become common- 

place. Its staccato, recurrent tones 

may seem meaningless to casual listen- 

ers but, if they are transmitted a mere 

20 seconds, they can provide data cov- 

ering 150 items of inventory in a super- 

market. In fact, it would take only 

16 minutes to send the 7,000 items 

in a typical « omplete inventory. 

Just as we can transmit the number 

of cans of peas on a shelf, so we can 

transmit the number of spare airplane 

engines at a base, the inventory of 

rare medicines a hospital. In fact, 

if information, including that needed 

in the medical profession, can be 

turned into electrical currents we can 

transmit it anywhere on earth — and 

even into space and back. 

Now to turn to matters more imme- 

diately related to the medical profes- 

first, that we in the 

not trying to 

sion, I should say, 

telephone business are 

develop apparatus and equipment to 

record heart sounds. But a rather spec- 

tacular example of what can be done 

with ordinary telephone circuits was 

demonstrated following my talk before 

the Atomedics Symposium when the 

Hawaii Governors of Alabama and 

matched heartbeats in what was the 

first heart diagnosis by transoceanic 

telephone. A cdi scription of the demon- 

shown above as it was recorded at the . 
gular telephone circuits from Hawaii to Montgomery, Ala. 
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Atomedics Symposium after 

stration Mr. Duncan refers to follows 

Ed. 

The sounds of the heart of Gov 

ernor John Patterson of Alabama as 

well as the electric potentials used 

to secure an electrocardiogram were 

sent by a tiny radio transmitter to a 

receiving set on the opposite side of 

There 

they appeared as wavy lines on an 

the Montgomery Auditorium. 

oscilloscope and as ink lines traced 

by a pen recorder. 

A regular telephone call was then 
dialed 

Seattle operator, W ho completed this 

from the auditorium to a 

call to a telephone on the stage at 

Montgomery. The sounds of Gov- 

ernor Patterson’s heartbeat were sent 

over this circuit and again presented 

on the receiving equipment. 

Two local heart specialists ana- 

lvzed tracings of the heartbeats and 

the electrocardiogram before and 

after transmission over the circuit. 

The diagnosis was just as easy to 

make when the sounds of the heart- 

beats were sent via Seattle. 

A telephone 

from the stage to the 

call was next dialed 

Iolani Palace 

in Honolulu; then the electric wave 

from the heart of Hawaii's Governor 

William Quinn was sent over the 

same circuit for easy diagnosis. It 
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was announced, by the way, that 

both Governors’ hearts were normal. 

Afterwards, tracings of two per- 

sons who had had heart attacks were 

transmitted from Hawaii. Heart spe- 

cialists on the stage at Montgomery, 

with no advance information about 

the patients, were able to make diag- 

noses that were confirmed by a doc- 
tor in Hawaii who knew the histories 

of both patients. 

In transmitting audible heartbeats 

and electrocardiograms by telephone 

we in the communications business 

are simply connecting machines to ma- 

chines. For 50 years, we have been 

doing this with teletypewriters. It 

makes little or no difference to the 

Bell System whether the electrical sig- 

nals passing over its networks origi- 

nate with a human voice, a business 

machine, or specialized instruments 

in the field of medicine. 

Hlowever, the communications fea- 

tures which are being used in medi- 

cine cover a wide range. I think of 

them as being in three broad cate- 

gories — (1) things which have been 

done to heip in running hospitals; (2) 

communications in medical education; 

3) applications to assist in diagnosis. 

Communications in Hospitals 

Not long ago the Northwestern Bell 

Telephone Company became _inter- 

ested in the communications problems 

of hospitals. A detailed case study of 

one hospital was made with the com- 

plete cooperation of the staff. The re- 

sulting report, which received wide 

distribution and attention, disclosed 

some interesting things. Some of the 

specific problems which are dealt with 

are, | suspect, problems which exist 

in nearly all hospitals. 

The study showed that a great deal 

could be done simply by adopting fea- 

tures that are already standard offer- 

ings of the local telephone companies. 

Here are just a few of the special situa- 

tions found and remedies suggested: 

It was discovered that the hospi- 

tal’s two-position switchboard was 
overloaded. It was also found that 

the operators were being called on 

to give out information, write out 

and deliver messages, operate the 

paging system and to function as a 

locating service by calling various 

people in the hospital. The study 

group recommended that calls for 

these types of services be routed 

to an information desk which would 

be better equipped to handle them. 

This would also avoid the expense 

of adding a new switchboard posi- 

tion and operator. 

One of the hospital’s problems is 

the difficulty of locating people in 

a hurry. The ordinary loudspeaker 

paging system won't do because it is 

too loud for some areas. To over- 

come this, the study recommended 

paging systems with visual indica- 

tors or “whisper” speakers for quiet 

areas. A dial feature permits paging 

through only one speaker when de- 

sired, or a call can be broadcast to 

all speakers. 
The “Bell Boy” pocket radio pag- 

ing system will be valuable in this 

connection, too. When the wearer 

hears a tone signal he goes to the 

nearest telephone and calls a special 

number to receive his call or mes- 

sage. The need to page doctors 

when they were away from their 

offices or hospitals was one of the 

principal reasons for the develop- 

ment of this system. 

There is need for speedy record- 

ing of dictation by doctors and 

technicians. Central dictating was 

recommended so the doctors and 



staff personnel can dictate from any 

telephone in the hospital and from 

home and office phones. Different 

functions of the recorder, such as 

start, stop and erase, are controlled 

by dialing single-number codes. 

In some departments, such as sur- 
gery or X-ray, people may not be 

able to spare one hand from their 

work, their hands may be wet, or 

strict sterile techniques have to be 

followed. Thus the use of the ordi- 

nary telephone may be difficult if 

not impossible. The speakerphone 

will fill the bill here. When equipped 

with a foot switch it need not be 

touched at all. 

Blue Cross Teletypewriter Networks 

One of the exasperating things that 

a patient often has to put up with in 

a hospital today is the delay, often of a 

week or two, in clearing his Blue Cross 

record. Meanwhile, he is being billed 

by the hospital and often feels that he 

is delinquent. At the same time he 

knows that his bill will be paid by the 

Blue Cross when the red tape is finally 

unwound. 

The Blue Cross commonly consoli- 

dates its record keeping at one loca- 

tion within a large urban area. This 

helps hold down its clerical costs but, 

on the other hand, the remoteness of 

the records tends to slow the clear- 

ance of the records of an individual 

patient. Quite a few of these Blue 

Cross record offices have found that 

they can cut the time they require to 

service their customers by using pri- 

vate line teletypewriter networks. 

Teletypewriter services with full- 

time private line networks are used by 

Blue Cross in many metropolitan 

areas. The network in Columbus, 
Ohio, uses an additional interesting 

feature. It serves 11 hospitals within 

a 35-mile radius of downtown Colum- 

bus on a full-time basis. However, 11 

additional hospitals connect with the 

centralized Blue Cross records by 

means of TWX or teletypewriter ex- 

change service. These hospitals have 

relatively few cases to handle, so full- 

time teletypewriter circuits are not 

justified. Using TWX, they place their 

calls through a switchboard operator 

in much the same way that voice calls 

are handled through an operator and 

they are billed a small amount for 

each message. 

Even though substantial economies 

are gained through centralized record 

keeping with teletypewriter communi- 

cations, there is considerable manual 

labor involved which costs money and 

takes time. More and more businesses 

with large volumes of data to process 

use communications networks that 

connect accounting machines and 

electronic computers. While the Bell 

System has not yet provided such net- 

works for anyone in the medical field, 

this type of operation is a logical out- 

growth of the Blue Cross networks 

just mentioned. 

Communications in 

Medical Education 

Now let's turn to communications 

as a help in medical education. 

The practicing doctor or dentist has 

a big problem in keeping up with new 

advances in his profession. Once he 
is established in practice he is a very 

busy man who can ill-afford to take 

time out for travel to a distant place 

for refresher courses. Some of the uni- 

versities, medical associations and 

pharmaceutical houses have tried to 

overcome this problem by bringing the 

classroom or laboratory to the doctor 

There are several different ways in 

which we in the telephone industry 
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have helped them to make this possible vided voice channels to connect micro- 

phones at the program originating 

point with the hundreds of broadcast- 

ing stations scattered across the coun- 

Closed Circuit Telephone 

Since the beginning of radio broad 

casting the telephone industry has pro- trv. This same sort ef service has been 

Closed Cireuit TV showing an operation being televised for a “Grand Rounds” program. 

The Bell System supplies the channels between operating room and remote viewers. 



provided on frequent OCCASIONS tol 

various medical men. The usual setup 

makes use of loudspeakers in a down- 

town auditorium where the local doc- 

tors gather to listen. 

The University of Illinois College of 

Dentistry in Chicago has used this ar- 

rangement on frequent occasions. For 

example, as part of its education ex- 

tension program in 1952 and 1953 it 

had five one-hour sessions at monthly 

intervals. It connected auditoriums 

filled with dentists at 116 locations in 

all parts of the United States and Can- 

ada. The program featured authorities 

in the field of dentistry. The total cost 

to the University for the five sessions 

heard at these points was $24,000 for 

the communications facilities. We un- 

derstand that for courses of this type 

the University covered all expenses 

with a registration fee of about $5.00. 

Vessage Telephone 

Another example of this sort of thing 

occurred in December, 1958 when Dr. 

George Crile of Cleveland delivered a 

one-hour lecture by telephone to a 

group of doctors at Ft. Sam Houston, 

Texas. The same lecture was later re- 

peated to a group at Duke University 

in Durham, N. C. 

Dr. ( ‘rile’s offic 2 phone in Cleveland 

was equipped with a jack into which 

he plugged an operator's headset. This 

permitted him to lecture from his desk 

Panel Discussion seen below was part of a 

where he had access to reference ma- 

terial, and where he could be free from 

interruption and completely relaxed. 

The headset also gave him full use of 

both hands while working with his 

notes and reference material. 

Dr. Crile established his calls by reg- 

ular long distance but, at the distant 

end, the local telephone line was con- 

nected toa loudspeaker and micro- 

phone arrangement in an auditorium. 

He lectured for the first half-hour and 

then had a question-and-answer ses 

sion for the remaining haif-hour. The 

total cost for the two calls on both oc- 

casions Was approximately $70. 

Closed Circuit TV 

Telecasts of operations over closed 

circuit networks, usually in color, have 

become commonplace in recent years. 

In many hospital operating rooms tele- 

vision Camera and control equipment 

are now permanent fixtures. 

The “Grand Rounds” programs spon- 

sored by the Upjohn Company and 

produced by the Medical Radio and 

Television Institute in New York are 

such a presentation. As part of one 

telecast, a film was shown in which Dr. 

J]. N. Morris of London discussed coro- 

narv disease. After the film, this panel 

in New York carried on a discussion 

with Dr. Morris by means of a trans- 

atlantic telephone cable circuit. The 

whole proceeding Was shown over the 

“Grand Rounds” program. This scene was 

televised while panel carried on discussion via a transatlantic telephone cable circuit. 



X-ray sent over te le phone circu by tele- 

photo raph before and after transmission 

closed circuit television network. 

Some of the Grand Rounds shows 

have had 55 cities on the network with 

audiences of about 20,000 people. The 

Bell System’s part in such undertak- 

ings is limited to providing the com- 

munications channels to bridge the 

distance between the viewers at re- 

mote locations and the operating room 

Between cities we use TV channels of 

the same tvpe as those we furnish to 

nationwide broadcasting networks 

Communications for Diagnosis 

As vou look at your daily newspaper 

vou will notice that many pictures 

have a small credit line at the bottom 

which says “AP wirephoto” or “UPI 

photo.” This means that the photo- 

graph was sent over telephone circuits 

from the point where the newsworthy 

event happened to many widely scat- 

tered newspaper publishing plants 

rhe PFess asso lations have he cn doing 

0 

this for years by connecting telephoto- 

graph machines to these circuits. 

Telephotograph X-Rays 

Since 1948, thousands of X-ray films 

have been transmitted over a telephone 

circuit from Atlantic City, N. J., to the 

office of a radiologist, Dr. Gershon- 

Cohen in Philadelphia. The facsimiles 

received from these transmissions have 

been interpreted and checked with the 

original X-ray films. No cases have oc- 

curred where an improper interpreta- 

tion was made as a result of imperfec- 

ions due to electrical transmission. 

Minor imperfections are occasionally 

ntroduced by electrical disturbances, 

or “noise,” but the radiologist can 

ilways identify this condition. 
Facsimile machines used for news- 

paper photographs are not suitable for 

X-ray prints because of the extreme 

range of contrast required. But a spe- 

cial facsimile machine to produce the 



required variations in shading has 

been developed by the Times Fac- 
simile Corporation. The receiving ma- 

chine is designed to give a reproduc- 

tion one-half the size of the original 

without loss of detail. 

The “SAVE” Program 

Ordinarily, we do not develop and 

provide the multiplicity of clinical 

tools necessary to obtain data from the 

patient and convert it to electrical 

form. However, some Bell System en- 

gineers, working on an out-of-hours 

volunteer basis, are doing some de- 
velopment work on clinical apparatus 

with significant results. They support 

the contention that a closer working re- 

lationship between medicine and other 

technical fields might produce new 

techniques important tonational health. 

The project I have reference to is 

called “SAVE,” which stands for Serv- 

ice Activities of Volunteer Engineers. 

William V. Kahler, president of Illinois 

Bell, is on the Board of Trustees of the 

University of Chicago and, through 

this connection, he became aware of 

some of the research problems of the 

University’s medical school. 

Early in 1957 Mr. Kahler asked his 

engineers to help this medical research 

staff. He pointed out to the medical 

people that these engineers had special 

knowledge of electronics, sound trans- 

mission, data processing etc., which 

might help with medical problems. 

About 40 engineers are in the SAVE 

project. They are divided into teams 

which work on specific problems in 

their spare time, using their home 

workshops. Following the guidance of 

the doctors, this group has already 

completed and presented the univer- 

sity with an electronic stethoscope for 

use during surgery. This device gives 

the surgeon an audible and visible 

check on heart action during an opera- 

tion without his having to use a con- 

ventional stethoscope. The group has 

also successfully completed a cumula- 

tive pulse counter which can be worn 
continuously by a patient. This device 

is small enough to fit into a cigarette 

package and the pick-up electrodes are 

taped to the body. The counter can be 

read at any time intervals specified by 

the physician. Again, a cytodiagnostic 

test apparatus to aid in the detection 

of cancer has been turned over to the 

medical people. 

Other projects being worked on in- 

clude: 

¢ An electronic calorimeter for use in 

metabolism checking, etc. 

A brain tumor detector. 

A machine which instantly reports 

any change in the respiratory vol- 

ume of newborn babies. 

Micro-probes to be placed in the 

body, to determine exactly how 

much X-ray radiation is reaching a 

particular point, are now under- 

going development. 

The examples cited of the ways that 

telephone equipment and _ telephone 

people can render special service in 

the medical field are only a small indi- 

cation of what can be done and doubt- 

less point toward other more helpful 

applications. The telephone industry is 

ready to help. We can provide the 

communications know-how. We have 

a vast telephone network which can 

interconnect with almost every tele- 

phone in the world. We can offer serv- 

ice which is fast, flexible, and far- 

reaching. The challenge to us—and to 

the medical profession—is for us both 

to work to utilize this tremendous 

asset to its full potential. 
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Who’s Who & What’s What 

In This Issue 

Ir woutp be difficult indeed to find 

any one more deeply convinced that 

business men have an obligation to 

participate in public affairs than 

Charles W. Ebersold, who has con- 

tributed “Some Thoughts on Public 

Affairs” (page 2). Mr. Ebersold has 

been closely and enthusiastically as- 

sociated with Bell System public af- 

fairs policies and practices since Jan 

uary 1958. He is responsible for 

long-range planning and coordination 

of public affairs information and for 

the Bell System Public Affairs Letter 

Mr. Ebersold started his Bell System 

career with Illinois Bell in 1938, the 

same vear and the same place as Wil- 

liam A, Sinks, alse a : 

issue. Mr. Ebersold’s first job was that 

ontributor to this 

of student manager. Although most of 

his service has been with Illinois Bell, 

he had a previous tour with A. T. & T. 

as an engineer in Operation and En- 

gineering. He has also worked in the 

Wisconsin Company as district man- 

ager and general commercial super- 

visor. He was general commercial 

manager of Illinois Bell when he as- 

sumed his present post as assistant 

vice president in charge of the pro- 

grams division in the headquarters 

Public Relations Department in Jan- 

uary 1958. During World War II, Mr. 

Ebersold was a captain in the U. S. 

Army Signal Corps. 
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Tue autTHor of “New Numbers for 

Tomorrow’s Telephones” ( page 6) 

speaks from his experience with this 

important topic as A. T. & T.’s traffic 

facilities engineer. William A. Sinks 

started with Illinois Bell as a Traffic 

student in 1938. After three years in 

Traffic field assignments he went into 

the Navy and served for four and a 

half years during World War IL. After 

his return to Illinois Bell he became 

successively assistant district traffic 

superintendent and _ district _ traffic 

superintendent. In 1951 he was ap- 

pointed cost studies engineer, and in 

1955 transferred to A. T. & T. as equip- 

ment methods engineer. He assumed 

his present position in May 1956. 

Tue trrce of Edward T. Lockwood's 

interesting and highly informative dis- 

cussion of Bell System patent policies 

(page 16) poses two questions about 

patents: Why do we have them? How 

are they used? In the course of an- 

swering these questions, Mr. Lock- 

wood gives us valuable insight into 

an important aspect of the business 

which, since it is largely a headquar- 

ters function, is outside the experience 

of most of our readers. He also helps 

to dispel some popular misconcep- 

tions in regard to patents in general. 

“It is acommon notion,” he points out, 



Charles W. Ebersold 

“that the purpose of the U. S. Patent 

System: is to reward ingenious people. 

This is one of the consequences of hav- 

ing a patent system, but the real pur- 
pose of the system is to stimulate use- 

ful invention and encourage inventors 

to publish their ideas for the benefit of 

SOC ietv.” Certainly, as Mr. Lockwood 

reveals in his article, the manner in 

which our patents are used is “for the 

benefit of society.” And, while this fact 

will come as no surprise to most of our 

readers, the extent to which our licens- 

ing policy promotes freedom of re- 

search and benefits industry and the 

public in general will be revealing to 

many. Work on patent matters has 

been an important facet of Mr. Lock- 

wood's responsibilities since he came 

to his present post in the Administra- 

tion B Department in 1953. Prior to 

that he had been vice president and 

general manager of the Washington- 

Idaho Area of the Pacific Company. 

Joun R. Pierce, whose article on the 

fascinating subject of “Communication 

William A. Sinks 

Satellites” appears on page 24, is di- 

rector of research in communications 

principles of Bell Laboratories. He 

joined the Laboratories in 1936, shortly 

after receiving the Ph.D. degree from 

California Institute of Technology. He 

had previously received the B.S. and 

M.S. degrees from California Tech in 

1933 and 1934, respectively. At the 

Laboratories, Dr. Pierce has special- 

ized in the development of electron 

tubes and in microwave research. Dur- 

ing World War II he concentrated on 

the development of electronic devices 

for military applications. He has been 

granted 55 patents for his inventions 

in electron tubes and communications 

circuits, especially electron multipli- 

ers, electron guns and microwave 

tubes. He became director of electron- 

ics research at Bell Laboratories in 

1952, director of research in electrical 

communications in 1955, and assumed 

his present post in October 1958. For 

his research leading to the develop- 

ment of the beam traveling wave tube, 

Dr. Pierce was awarded the 1947 Mor- 

ris Liebmann Memorial Prize of the 

Edw ard T. Lockw ood 



Stanley F. Damkroger Charles C. Duncan 

Institute of Radio Engineers. He was 

voted the “Outstanding Young Elec- 

trical Engineer of 1942” by Eta Kappa 

Nu, national engineering honor soci- 

ety. Dr. Pierce is the author of three 

books: The ory and Design of I lectron 

Beams (1949), Traveling Wave Tubes 

(1950), and Electrons, Waves and 

Messages (1956); and with E. E. 

David is co-author of Man's World of 

Sound (1958). 

AS HEAD OF an organization which is 

directly engaged in a contest for a 

share of the customer's dollar, com- 

petition is a way of life for Stanley F. 

Damkroger. As he points out in his 

article on the subject (page 41), meet 

ing aggressive competition is becom- 

ing an increasingly important factor 

in selling our new products and serv- 

ices. But he regards this not as some- 

thing to be regretted but as a stimulat- 

ing challenge. “After all, competition 

is the verv breath of business life.” he 

says. “The direct competition we have 
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today is something new. It is important 

that telephone people learn to ‘think 

competition’ as people in businesses 

we are competing with do. If we all 

have the spirit we'll get our share of 

new business and have fun doing it.” 

Cuartes C. Duncan is indeed the 

logical author of such an article as 

“The Role of Communications in Ad- 

vancing Medicine” (page 44). He has 

not only a broad and varied back- 

ground of Bell System experience to 

draw upon but also familiarity with 

the problems and objectives of the 

medical profession. Mr. Duncan’s Bell 

System experience includes direction 

and coordination of plant protection 

and defense activities for Long Lines; 

duties as supplies practices engineer 

in Operation and Engineering, as 

Long Lines operating staff engineer, 

and as general manager, special proj 

ects, during which time he was respon- 

sible for the engineering and building 

of the Atlantic, Alaskan and Hawaiian 

cables. He later became assistant di- 

rector of operations in charge of the 

Long Lines headquarters engineering 

staff and was director of the operating 

staff when he assumed his present 

position as assistant vice president, 

Long Lines operating staff in April 

1959. Mr. Duncan joined the Bell Sys- 

tem in 1927 as a student in the Long 

Lines Plant Department in St. Louis. 

His familiarity with the medical pro- 

fession comes from his role as member 

of the Board of Managers of St. John’s 

Hospital in Brooklyn. Hospital volun- 

teer work is an established custom in 

the Duncan family. Mrs. Duncan is 

volunteer public relations director of 

the St. Francis Cardiac Hospital in 

Roslyn, Long Island, N. Y. 



HEADQUARTERS SUMMARY 

Outstanding Building Designs 

Service Links Added 

New Booths 

Bellboy 

All-Number Calling 

Cable to Puerto Rico 

Telephone Production Record 

New Handwriting Reader 

First architectural judging for out- 

standing telephone building designs took 

place recently at 195 Broadway. Photo- 

graphs of the buildings were reviewed by 

a jury of Bell System building engineers, 

some of whom are also licensed architects 

The awards program is intended to pro- 

mote better telephone building architec- 

ture at low cost 

Each entry was judged as an individ- 

ual solution to its own particular problem 

Awards are based on the excellence of that 

solution without regard to the compara- 

tive merits of other entries. 

Factors that weighed in the judging in- 

clude: intrinsic architectural excellence; 

appropriateness to its surroundings; ap- 

Judging building designs. 

pearance—that by its very presence makes 

us good neighbors; appropriate identifi- 

cation and a corporate “image” that shows 

the company to be progressive and alert 

and gives the impression of a stable, re- 

liable company that serves the commu- 

nity well. 

Cost was an important factor. Eco- 

nomical buildings are essential to our suc- 

cessful operation. To qualify for the 

awards program, a building has to be close 

to or lower than the average cost for the 

type of structure it represented 

Bell System Overseas Service now 

reaches 128 countries and _ territories 

Maritius, the British island colony in the 

Indian Ocean off the coast of Africa 500 

miles from Madagascar, was linked to the 

service on September 26. Service is via 

London. In addition, the service between 

Oakland and Saigon in Vietnam, handled 

via Japan since 1957, was placed on a 

direct basis on November 23. 

Recent openings of high seas telephone 

service to four liners bring this service to 

a total of 63 ships. The 38,650-ton S. S 

Rotterdam of the Holland-American Line 

was linked to the service on September | 

the Franca and Bian aol the Home Lines 

on October 27, and the Victoria of the 

Home Line on December 23. The latte: 

three liners ordinarily sail between Genoa 

and New York but also engage in winter 

cruises in the Caribbean. 



A “new look” is being introduced in 

the indoor booth line. The current wooden 

booth is to be suppleme nted by a new 

aluminum booth which is a_ smaller 

brother of the Airlight outdoor booth. Al- 

though designed primarily for indoor use, 

this new booth can be used advanta- 

geously at outdoor locations where space 

or other considerations warrant. It is ex- 

pecte d to be available to the ¢ ompanies 

sometime in the early part of 1960 

The booth will be provided in two 

types stand up oI equipped with a seat 

In addition to the standard aluminum fin 

ish, it will be available in red, blue o 

green. If other colors are needed they may 

be applied to the aluminum finish. A new 

feature is the ability to multiple these 

booths with a single laver of glass between 

adjacent booths. A ventilator, available 

on an optional basis, mounts in the ceil 

ing, drawing in air from the outside and 

circulating it in the booth 

As a further step in this field, a radi 

cally new design of indoor booth is to be 

tried out around the middle of 1960. It 

ill differ significantly in appearance 

from the current indoor booths. For exam 

ple it will have a circular door which will 

slide into an aperture in the side wall of 

the booth 

These projected changes, along with 

the walk-up/drive-up and semi-booth 

types introduced in the last few months 

are intended to provide not only improved 

and less expensive public telephone in- 

stallations, but also to show users of pub- 

lic tele phone s that we value their patron- 

age and are working to make this phase 

of telephone usage more convenient and 

comfortable 

Bellboy 
being made available in 12 additional 

Personal Signaling Service is 

cities Allentown, Pennsylvania and Co 

lumbus, Ohio have been pioneering the 

service for some time 

Men and women who must be “on call” 

when awav from their offices or homes 
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Bellboy 

will welcome this service. It will be par 

ticularly valuable to doctors, clergymen 

sales and service personnel, contractors, 

real estate brokers and others who are 

on the move in the course of their day 

Chis service uses a poc ket-sized tran- 

sistorized radio receiver operating at 35 

me which the customer carries with him 

Each Bellboy receiver is individually 

signaled. Receipt of this signal causes a 

tone to sound in the receiver. This indi- 

cates to the customer that he should check 

in bv tele phone in accordance with a pre- 

arranged plan 

For purposes of further development, a 

Bell Laboratories trial of 150 me personal 

signaling is planned to start in New York 

City in the Spring of 1960. Direct dial- 

ing by customers to the pocket receivers 

will be tested in this trial 

rhe auctioneer s hammet Was a prom- 

inent feature of an eight-hour program 

over a closed rv network established by 

Long Lines on October 7. The network 

was used by the U. S. Government to auc- 

tion off a variety of surplus goods ranging 



from clothing to road-building machinery. 

It linked groups of prospective bidders 

in New York, Chicago, Philadelphia, Bos- 

ton, St. Louis and Columbus, Ohio, with 

depots at Granite City, Ill., and Shelby, 

Ohio, and with the Philadelphia Naval 

Shipyard. 

Seven-digit all-numeral numbering of 

telephones (see page 6, this issue) has 

been recommended for those cities which 

have not yet been converted to the two- 

letter five-numeral (2L-5N) plan of num- 
bering. In cities currently on the 2L-5N 

numbering basis, no change in numbering 

has been suggested at this time pending 

further study of methods of introduction 

of All-Number Calling 

The Northwestern Company is plan- 

ning the initial introduction of All-Num- 

ber Calling for a large city in Omaha, Ne- 

braska in September 1960. This will also 

be the first instance where numerals have 

been substituted for existing central office 

names—Omaha now has 2L-4N telephone 

numbers. 

Key telephone systems utilizing 6-but- 

ton key sets and the new Call Directors 

are very popular with business customers. 

The demand for this type of service has 

mushroomed rapidly in the last five years 

and we are presently installing well over 

al million of these phones a year. 

A great deal of effort has been required 

to install the “behind the scenes” switch- 

ing and wiring equipment for these sys- 

tems. Combined efforts of a “195” task 

force and the Bell Laboratories have re- 

sulted in the design of a new line of pre- 

wired packages of key system apparatus. 

Western Electric shipments started in No- 

vember and December. 

Also, to reduce the number of wires 

from the apparatus to the sets and the 

consequent complication in installation 

and rearrangement, a line of concentrators 

is being made available. These will re- 

duce by 60% or more the number of wires 

going to the station sets or to the Call 

Directors. Further work is being done to 

improve the flexibility of these systems, 

both as regards apparatus assemblies and 

the wiring layouts, so that the customer 

can be provided with the features desired 

in a very short interval of time and with a 

minimum of effort. 

Final plans for the launching of Na- 
tional Yellow Pages Service—the sale of 

all directory items on a “customer head- 

quarters” basis—were adopted at a recent 

joint meeting of representatives from all 

Bell Companies. 

This new service will offer the customer 

many advantages—including the oppor- 
tunity to buy Yellow Pages representation 

from one source in 2400 directories with 

a circulation of 60 million copies. No other 

publication provides such complete mar- 

ket coverage. 

The service will be offered on a full 

scale basis May 1, 1960. The Companies 

have geared up to handle demand busi- 

ness on a limited basis as of January 1 

with increased efforts as they move to- 

ward the official starting date. 

The New England Company recently 

completed two more major steps to pro- 

vide nation-wide dialing for their cus- 

tomers. On November 15, 110,000 main 

telephones in and around Worcester, 

Massachusetts were given access to the 

nation-wide network. On November 23, 

the service on 641,000 main telephones in 

the Boston area, whose range had been 

limited to eastern Massachusetts and 

Rhode Island, was expanded to permit 

nation-wide dialing. Ninety-two per cent 

of Boston’s customers now have access to 

the nation-wide network 

The last major DDD expansion for 

1959 was completed by the New York 

Company on December 13. It brought na- 

tion-wide dialing to 1,149,000 more main 

telephones in New York City and Nassau 

County. 

Some 15 million (over 35%) of the 

main telephones in the Bell Companies 
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can now dial nation-wide, approximately 

double the number of a year ago 

\ deep sea tel phone cable between 

the United States and Puerto Rico—a joint 

project by A. T. & T. and a subsidiary of 

es. 

ice began January 26. 

has just been completed. Serv- 

Calls, now handled by radio, have 

jumped a hundredfold from 1936, when 

service was first opened, to 159,000. in 

1958. This new, high-reliability svstem 

comes, therefore, at an opportune time to 

meet added service requirements. A great 

majority of the calls over the cable will be 

handled by operator distance dialing 

Of a twin-cable design like the other 

transoceanic cables, the United States 

Puerto Rico cable is unique in two re 

spects. By a new terminal equipment 

design, it provides 48 circuits initially 

iS compared with 36 for the others. It 

has also set a new record for ce pth in the 

{ sea—this in spots reaching five miles 

Route of the United States - 
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Western Electric manufactured a total 

of well over 7,000,000 telephone sets dur- 

ing 1959-the largest number ever 

made in one year in Bell System history. 

rhe new telephone production figure tops 

1956's previous high by half a million. 

Nearly 3,300,000 general-purpose 

“500” sets made up a large part of this 

record total. More than half of the year’s 

new sets were color telephones 

Volume manufacture of the petite, 
oval-base Princess telephone began at 

Western Electric’s Indianapolis Works last 

fall and totaled about 248,000 at vear’s 

end. Initial production is supplying the 

sets to four market-test areas among the 

operating companies—Colorado, Georgia, 

south-central Pennsylvania, and_ Illinois 

outside Chicago. Since the Princess is 

scheduled for System-wide introduction 

toward the end of 1960, Western Electric 

expects to manufacture over 2,000,000 of 

the compact new instruments during the 

present veal 

NAUTICAL MILES 
700 0c 

+ 

Puerto Rico cable. 



Popularity of the Call Director tele- 

phone among business subscribers caused 

its original production program to be 

nearly quadrupled for a total of 71,200 

in 1959. This year, according to present 

»lans, some 61,000 Call Director tele- 

ohone sets will be made. 

lo help meet the challenge presented 

by 1960's telephone production program, 

the Western Electric Indianapolis Works 

plans to increase present manufacturing 

floor space by some 235,000 square feet 

and to add more than 600 people to the 

staff. In addition, several million dollars 

will be invested to bolster present manu 

facturing facilities 

An experimental device that reads 

handwritten words has been built at Bell 

Laboratories. It has a ten-word vocabu- 

lary—the spelled-out words “zero” through 

‘nine.” About the size of a briefcase, the 

handwriting reader demonstrates char- 

acter-recognition methods that might 

eventually be applied to a wider variety 

of material 

lo use the reader, a person writes with 
a metal stylus on a special surface just as 

if he were writing with a pen or penc il on 

paper. After completing the word, he 

touches an “Identify” button with the 

stylus, and a light appears beside the 

numeral, corresponding to the word he 

has just written 

The wired stylus makes electrical con- 

tact with 15 horizontal metal strips alter- 

nately sandwiched between strips of in- 

sulating material in the writing surface 

Up-and-down movements of the stylus 

provide electrical connections to the metal 

strips In sequence, rhe sequence and 

number of connections tell the word- 

reading device which of the ten words has 

been written. 

rhe Laboratorie S device is believed to 

be the first that actually reads cursive 

script despite variations in individual! 

tvle. Also, it reads entire words, rather 

than individual letters. 

Although the device can read most in- 

dividual styles of connected handwritten 

Handwriting reader. 

material, it does have limitations. The 

writer must not print the words, nor lift 

the stylus between letters. And, he must 

dot his “i’s” faithfully as he learned to do 

in grammar school. 

Bell System salesmen are going to 

school these days in an effort to do a more 

effective job in meeting the opportunity 

and challenge of telephone salesmanship 

Beginning in mid-summer, a series of 

classes lasting two weeks has been held 

for Associated Company and Long Lines 

salesmen. Group discussions and_role- 

playing of various types are used to teach 

effective selling. Sales supervisors are 

given additional training related to thei 

responsibilities for their forces. This 

course was developed for Bell System use 

by the Marketing Department at 195 

Broadway, with the aid of a top-flight 

firm of sales training consultants. 

Long Lines salesmen are also being 

viven a course concerning selling In a par- 

ticular field—“tie-lines,” a private line tele 

phone service. This course will also be 

offered to Associated Company salesmen 

Countrywide response to telephone 
training programs in secondary schools 

directed at teac hing students good usage 

techniques, has led to an increased de 

mand for the “Teletrainer,” the device 

used in these programs. The Teletrainer 

has recently been redesigned at Bell Labo 
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ratories for quantity production, and pres- 

ent plans call for production of about 

10,000 units in the next five years to sup- 

plement the 3100 or so currently in serv- 

«t 

Operationally, the redesigned rele- 

trainer is very similar to the one presently 

in use, which was designed by the Lec- 

ture-Aid Group at the Laboratories. The 

redesigned model is more compact and 

lighter, and the exterior has been styled 

by He nry Dreyfuss 

Construction of a permanent home for 

Western Elec tric ’s Engineering Resear h 

Center near Princeton, New Jersey, is now 

vetting underway. Established early in 

1958 to undertake fundamental research 

and development studies in manufactur- 

ing processes for Bell System products, 

the center has been temporarily housed in 

in existing building pure hased as part of 

the 192-acre site. It is expected that the 

new W. E. center will facilitate even 

closer coordination of various work with 

the work of Bell Laboratories, thus ex- 

pediting technical progress 

LAsT issur, this space was devoted to a 

few words of tribute to the former editor 

and a brief statement regarding this publi- 

cation’s future course. Nothing was said at 

that time about the new editor because of 

his belief that anonymity is the most fitting 

and sometimes the safest—role for all 

editors. However, readers have manifested 

a certain curiosity regarding the incum- 

60 

bent. There have also been recurrent sug- 

gestions from higher echelons that we in- 

troduce ourself. As a result we will drop 

the “editorial we” and lapse briefly and 

with seemly modesty into the third person 

Che summer-suited individual pictured 

here is George B. Turrell, Jr., who has 

edited the Bell Telephone Magazine since 

last September Ist. He came from Western 

Electric public relations where, over a 

period of 16 years, he performed a variety 

of chores, mostly having to do with publi- 

cations of one kind or another. During a 

good part of the period he was succes- 

sively feature editor, managing editor and 

editor of Western Electric’s national em- 

ployee publication, WE. Prior to that he 

had worked on publications and done 

public relations work outside the Bell Sys- 

tem. Just before joining Western Electric 

he was managing editor of Country Life 

magazine. He finds his present assignment 

with the Bell Telephone Magazine—w hich 

he interprets as an effort to develop the 

magazine’s full potential as a valuable and 

interesting medium of information—to be 

most stimulating. He hopes that his en- 

thusiasm will be apparent on the maga- 

zine’s pages and highly contagious among 

its readers 

The editor. 





There’s a profit for you 

in good earnings for us 

An important point about good telephone 

earnings is the way they yield a profit to the 

telephone user. 

It is only through good earnings that we 

can do the research and the long-pull plan- 

ning that improve your service and keep 

down the price you pay for it. 

Sure, there have been increases in the 

price of telephone service just as in every- 

thing else. But they would have been far 

greater if we had not been able to absorb 

some part of our own increases in cost 

through technological advances and econ- 

omies 1n operat 10on 

Without 

prof 

ice vou'd 

adequate telephone company 

ts vou wouldn't have the kind of serv- 

like. And 

good you'd be paying more for an inferior 

the chances are very 

brand than you now pay for the best tele- 

phone service in the whole world 

BELL TELEPHONE 

NEW AND BETTER SERVICES for telephone users 

will come from the Bell Telephone Laboratories 

invention of the Transistor, a major scientifi 

breakthrough. This mighty mite of electronics, 

which can amplify electric signals up to 100,000 

times, will play a big part in push-button teleph- 

ony, for example. The Transistor has been 

made possible by basic physical research of the 

kind that can only be undertaken by a progressive 

isiness with good earnings over the long pull 
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