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A War Game Test of Telephone Service

WAR IN NORTH CAROLINA. During the early

moonlit hours of an October morning a squadron of

" enemy " bombing planes roared inland across the coast in a

surprise attempt to penetrate the defenses of Fort Bragg.

The " Black " forces were attacking. It was the beginning of

the joint exercises of the Air Corps and Anti-Aircraft Artillery

of the United States Army in eastern North Carolina, October

10-15.

On the morning of October 10, Brigadier General Fulton

Q. C. Gardner, commanding the " Blue " forces defending Fort

Bragg near Fayetteville, N. C, was expecting a raid by enemy
aircraft launched, theoretically, from carriers off the Carolina

coast. His command included air squadrons located at Pope

Field near Fort Bragg, Maxton Field at Maxton, N. C, and

KnoUwood Field at Southern Pines, together with anti-aircraft

artillery, machine gun, searchlight and other special units of

the Army. The 51st Signal Battalion from Fort Monmouth,

New Jersey, commanded by Major Harry E. Storms, was

charged with the operation of military communications under

the technical direction of Colonel Thomas C. Spencer, Signal

Officer for the Blue forces.

Dotted over 20,000 square miles of eastern North Carolina,

in an area extending from the Virginia boundary on the north

to a point near Wilmington on the south and inland for from

100 to 150 miles, civilian and other non-military observers were

on the alert to detect the approach of hostile aircraft and warn

the defending troops. These observers, a hastily organized

staff of some 2,000 farmers, merchants, doctors, lawyers and

housewives, were the eyes and ears of a far-fiung aircraft

warning net spread over 39 counties.
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A WAR GAME TEST OF TELEPHONE SERVICE

A Test of Commercial Telephone Systems

The entire terrain covered by the exercises was divided into

three Aircraft Warning Zones and further subdivided into

eight-mile squares, 319 of them. At or near the center of each

square an observation post (" OP ") was located. Each OP,

with the exception of seven provided with radio equipments of

the Army Signal Corps, Coast Guard ships or amateurs, was

connected by regular commercial telephone service with the

nearest telephone exchange. In most OPs, as in the 46 posts

located on the tops of lookout towers of the Forestry Services

and those in Coast Guard stations along the coast, telephone

connections already in use for normal peacetime service were

utilized. These telephones were used by observers in report-

ing, through normal exchange and toll connections of the 20

commercial telephone companies operating in the area, to the

appropriate Zone Message Centers, manned by the Army and

established at New Bern, Wilson and Fayetteville, N. C, the

principal operating centers of the long distance telephone wires

in each of the three aircraft warning zones. Ship reports went

to their base ports by radio and from there to the zone message

center by land lines.

The three Zone Message Centers were each connected to a

Sector Message Center at Fort Bragg by private telephone line

and by a private line teletypewriter circuit. Reports received

at zone centers were evaluated, coordinated, and forwarded

immediately to headquarters at Fort Bragg by both telephone

and teletypewriter for distribution to the Army officers direct-

ing the defense measures. Between General Gardner's head-

quarters at Fort Bragg and the headquarters of the Blue air

forces, artillery and other defense troops, special telephone and

teletypewriter services were established by the telephone

companies as required by the Army.

At defense headquarters at Fort Bragg a large map of the

area was mounted on one of the walls. The location of each
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observation post was indicated by a red light, and as posts

successively reported the presence of hostile aircraft, a string

of glowing red lights showed the path of the invaders. Green

lights traced the course of defense planes. Loud speakers en-

abled officers and others watching the progress of the attack

to hear reports as they came in, giving a vivid picture of the

progress of the enemy penetration. Radio Station WPTF of

Raleigh had a temporary studio here for broadcasting instruc-

tions to the civilian population.

All reports from observation posts were handled as regular

collect station-to-station telephone calls and, although given

emergency treatment by telephone operators, did not take

precedence over commercial connections already established,

as would be required in time of war. Observers in placing

calls for Zone Message Centers preceded their call by the word
" Flash " which told the operator that this was an aircraft

warning report to be handled in accordance with special " war-

time " instructions.

The Black invading forces consisted of about 70 planes, in-

cluding a number of the famous " flying fortresses," and were

based at Langley Field, Virginia, under command of Brigadier

General Arnold N. Krogstad. Theoretically these enemy

planes were launched for their raids from " Black " aircraft

carriers off the coast of North Carolina.

The First "Attack"

The early morning hours of October 10 were anxious ones

not only for General Gardner and his staff, who were depend-

ing for their first word of an invasion on the alertness and

discernment of a small, hastily chosen and trained band of

civilians, each listening anxiously through the night for the

first sound of droning motors, but also for the telephone men
and women in exchanges all over the area, on whom depended

the successful and rapid transmission of the news that war had

spread its shadow over North Carolina.
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A WAR GAME TEST OF TELEPHONE SERVICE

At about 4:00 a.m. Captain Fred J. Gillikin, United States

Coast Guard, was at his observation post at the tip of Cape

Lookout. Suddenly he heard the roar of motors from the

skies; but apparently going east! Invaders should be headed

west, but nevertheless he must warn headquarters. He
turned to his telephone, signaled the operator and the first

" Flash " aircraft warning message was on the wires.

The operator connected him with the Zone Message Center

at New Bern and Captain Gillikin reported the first hostile

incident of the "war." What he actually said was "Lisbon

44. Many airplanes heard. 4:05 a.m. Medium altitude,

course east. Lisbon 44." Far above the eastward flying

planes, six giant " flying fortresses " shot directly toward Fort

Bragg, counting on their tremendous speed to insure surprise;

but no speed in the air equals the speed of the message on the

wires, and it was only a matter of minutes after the red light

indicating Captain Gillikin's report had flashed on the map at

headquarters before a string of other lights, each representing

a report from other alert observers, clearly traced the flight of

the bombing forces, and long before the bombers could arrive

at their objectives, defense squadrons had been alerted, cold

motors warmed, and planes were roaring off to intercept the

invaders, while artillery crews had ample time to prepare to

receive the visitors.

The vigilance and effectiveness of the observers had several

unexpected tests. On the morning of October 15 a large

enemy bomber, equipped with a " silencer " to reduce the

sound of the motor, flew into the area at over 12,000 feet. It

was reported five times by the civilian aircraft warning net-

work and picked up readily near Fort Bragg by anti-aircraft

observation posts manned by artillery men. The same day a

strange plane was reported, the reports tumbling in over each

other from alert observers. Passengers on an Eastern Airlines

" Main Liner " got an unanticipated thrill when a whole
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squadron of " Blue " pursuit planes dropped in on their flight.

Commercial planes had agreed not to enter the area during

the exercises and this one lost no time in leaving.

Other exercises followed, two each day during the six-day

period of the maneuvers. Various devices were tried by the

invading air forces, such as laying smoke screens over defend-

ing gun positions previously located by reconnaissance planes,

or by attacking during bright moonlight when search lights

'had difficulty in picking up invading bombers. Sometimes

there were discussions among military observers and experts

as to whether an attack had reached its objective and been

successful or not. There was never any question, however,

as to the efficiency of the civilian observers in detecting hostile

flights, and as to the dependability of the network of com-

mercial communications which carried the warnings to defense

headquarters. Flying 4,000 feet the first night to train ob-

servers, invading bombers later flew at 18,000 feet, 20,000

feet and 24,000 feet, but they could not escape the eyes and

ears of the civilian observers, who never failed to see or hear

them and to get the word through to Fort Bragg within three

minutes.

A " Blackout " Warning

On the evening of October 13 the telephone network re-

ceived its first test in handling " Blackout " orders. When six

giant bombers headed in past Cape Hatteras, the civilian-ob-

server telephone network gave the defense immediate warning

that an attack was on the way. At 7:01 p.m. General Gard-

ner's order " Blackout immediately " was telephoned to Zone

Message Centers by the Sector Message Center at Fort Bragg.

Over the commercial telephone systems to telephone chief

operators, to " Blackout Chiefs " in the different communities,

to Broadcasting Stations WPTF and WFTC, the order was

passed along by prearranged methods. Blackout Chiefs used
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A WAR GAME TEST OF TELEPHONE SERVICE

sirens, bells, blinking street lights and other methods of sig-

naling the townspeople that all lights must be extinguished.

The warning at Deep Run was given by a citizen who blew

on a fox horn which was reported not only to have been suc-

cessful as a signal to the neighbors as far as three miles away
but also to have drawn an enthusiastic response from the

Carolina hound dogs in the vicinity. In some communities

the power companies, after several warning "blinks," cut off

the power. The "Blackout" lasted until 7:47 p.m., when

the order " Lights on " was transmitted from Fort Bragg in

the same way.

The speed with which the telephone network functioned in

transmitting the " Blackout " order is shown by the fact that

the average elapsed time on 76 long distance telephone calls to

49 towns and on 22 local calls in five towns was less than half

a minute. In handling these 98 calls, an average of less than

30 seconds elapsed from the time the telephone operator in a

given town received the " Blackout " order from the Zone Mes-

sage Center until a connection had been established to the

telephone of a " Blackout " chief and the call had been an-

swered. The "Lights on" order was also handled with the

same speed. While these calls undoubtedly would have taken

longer to complete if the telephone personnel and the " Black-

out" chiefs had not had advance warning, nevertheless the

rapidity and accuracy with which they were handled was

remarkable.

Although 66 towns were darkened, many motorists ap-

parently did not receive or did not understand the radio warn-

ings and their lights furnished easily discernible highway pat-

terns to the invading planes. Thus, while opinion was

divided as to the success of the " Blackout " as a military de-

fensive measure, there was no division of opinion concerning

the successful functioning of the commercial telephone systems

in transmitting raid warnings to the civilian population.

9
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The Wire Network

The telephone network utilized in the Carolina maneuvers,

in addition to the lines and exchanges of the Southern Bell

Telephone and Telegraph Company and of the Carolina Tele-

phone and Telegraph Company, which serve a large part of

the area in which the exercises were carried on, included ex-

changes of the following telephone companies:

Central Carolina Telephone Co., Southern Pines

Central Electric & Telephone Co., Charlottesville, Va,

Chesapeake & Potomac Tel. Co. of Va., Richmond, Va.

Colerain Telephone Co., Colerain

Eastern Telephone Company, Bethel

Ellerbe Telephone Company, EUerbe

Faison Telephone Company, Faison

Garner Telephone Company, Garner

Hamilton Telephone Company, Hamilton

Heins Telephone Company, Sanford

Laurel Hill Telephone Company, Laurel Hill

Newport and Western Carteret Tel. Co., Newport

Norfolk and Carolina Telephone Co., Elizabeth City

Parkton Telephone Company, Parkton

Pender Telephone Company, Burgaw

Piedmont Telephone Company, Aberdeen

Pine Bluff Telephone Company, Pine Bluff

Princeton Telephone Company, Princeton,

The coordination of these commercial communication sys-

tems was directed for the telephone companies by Lieutenant

Colonel S. G. F. Rathborne of the Southern Bell Company, a

veteran of the Signal Corps in the Spanish-American and

World Wars, and by Mr. W. C. Darrow, Commercial Manager

of the Carolina Telephone and Telegraph Company. Prior to

the exercises, operators in telephone exchanges to which ob-

servers' telephones were connected were instructed in special

practices for handling aircraft warning reports. Civilian ob-

servers were trained in their duties by Army instructors from

10
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the 5 1st Signal Battalion, assisted by local posts of the Amer-

ican Legion.

A preliminary test was given the entire system of telephone

and teletypewriter lines on Sunday, October 2, when over 200
" Flash " messages were sent during an imaginary air raid.

During this test the average interval between the time each

civilian observer placed his call and its final reception at the

Sector Message Center at Fort Bragg was 3 minutes, 13

seconds.

Warning Reports Speedily Transmitted

To the telephone companies which cooperated in these

maneuvers, the tests showed that their normal facilities, even

in the sparsely settled coastal regions of North Carolina, were

adequate to provide communications for an aircraft warning

service. Only one minor change was made in toll circuit ar-

rangements prior to the test, involving the removal of a toll

station from a through toll circuit between Fayetteville and

Clinton; otherwise, ordinary existing circuit facilities were

used. No toll or local lines had to be built and only five or six

temporary telephones had to be installed at observation posts

for observers.

The speed with which warning reports were transmitted by

telephone, including the preliminary test, the week's exer-

cises, and the " Blackout," averaged 36 seconds. This was the

elapsed time from the time the civilian observer's signal was

received at the local telephone switchboard until the bell rang

in the Zone Message Center. The Army personnel at the

Zone Message Centers answered immediately. The report of

the Signal Officer in charge of communications for the exer-

cises stated that on the average only 2 minutes, 37 seconds

elapsed from the time an observer heard or saw an invading

flight until his report was received at defense headquarters at

Fort Bragg. During this interval of just over two and one-

half minutes, the observer had to get to his telephone and

11
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place his call ; the telephone operator completed the call to the

Zone Message Center; the observer made his report and this

report was relayed by Army personnel to Fort Bragg over the

private wires. Some 2,600 aircraft warning calls, of which

only 1.4 per cent were even slightly delayed by "no circuit"

conditions, were handled by the telephone systems during the

week.

Aside from the strictly military questions upon which the

maneuvers threw much valuable light, the effectiveness of a

civilian-manned aircraft warning net using commercial tele-

phone service was clearly demonstrated by the exercises.

General Krogstad, commanding the invading air forces,

summed this up by saying, "As a result of the exercises con-

cluded tonight it appears certain that a warning net manned

by public-spirited citizens constitutes an important service to

defending anti-aircraft and pursuit."

Carroll O. Bickelhaupt

Acknowledgment is made to Mr. C. S. Bolen of the Southern Telephone

News of the Southern Bell Telephone and Telegraph Company for assist-

ance in preparing this article, and to the Chief Signal Officer of the United

States Army for the photographs used as illustrations.
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The Laboratory—A Potent Source of

Progress in Industry

An Address Delivered at the 32nd Annual Convention of The Association of
Life Insurance Presidents, in New York City, December 2, 1938, by

Dr. Frank B. Jevi^ett, Vice President, American Telephone
and Telegraph Company, and President, Bell

Telephone Laboratories, Inc.

THE industrial research laboratory as we have it today is

relatively a very new addition to the machinery of ap-

plied science industry. Although superficially it may appear

to be the modern edition of the experimental departments or

laboratories of the 1880's and 1890's, it is basically quite dif-

ferent and infinitely more potent in influencing the progress of

industry.

The first embryonic industrial research laboratories appeared

shortly after 1900 in the fields of applied electricity and chem-

istry—both products of fundamental science research and both

relatively new areas of industrial exploitation. This was ab-

solutely true as to applied electricity, in which the major part

of all commercial development had taken place subsequent

to 1875. Applied chemistry, although a much more ancient

art, had been vastly stimulated by the fundamental science

discoveries of the latter decades of the nineteenth century.

In both these fields it was apparent by 1900 that funda-

mental science knowledge had outstripped industry's ability to

utilize it by application of the methods then in use. It was

clear also that the gap was widening. A few men sensed that

if the situation was to be rectified and industry insured of full

and prompt application of new knowledge, three things were

necessary: (1) trained research men; (2) the introduction

into industry of the philosophy and techniques of the scien-

tific method, which had proven its power in fundam.ental sci-
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ence; and (3) organization of the new group and its methods

as a team and as an integral part of industry.

At first progress was slow. There were few trained men
who were interested in and available for industry; proper ex-

perimental tools suitable for industrial problems were few and

in many cases non-existent; management was skeptical of the

value of the new " expense " department, as it was frequently

termed, and the older " practical " men were in many cases

frankly antagonistic. In addition, there were no guides as to

how best to coordinate the new activity with the existing or-

ganization.

Industrial Laboratories are Accepted

Gradually, however, and with ever increasing acceleration,

progress was made. Problems which were clearly beyond the

capacity of the existing organizatioin were solved and confi-

dence and respect developed; tools were created; universities

began to attract and train men for a life in industrial rather

than fundamental science; the team was organized and began

to pour out on industry applications of new knowledge, the

utility (in many cases even the existence) of which was un-

suspected by management; and the value of organized indus-

trial research as an instrument of progress was certified to by

the spread of the idea into more and more fields.

The period of the World War and the two decades since

have witnessed an astounding growth in the number, size, and

functionalizatiion of industrial research laboratories. There

is now little or no question raised as to their value. Through

it all, the fields of their origin are still largely the fields in

which they have attained their largest size, their most com-

plete functionalization, and their greatest efficiency. As one

surveys the fields of industry based on applied science, he can-

not but be struck by the fact that those which have made the

most progress and are in the strongest position are those in

which the research laboratory is well developed and its func-
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tion and value well understood and supported. Nor can he

fail to be struck by the fact that many industries, once healthy

and powerful but now in a distressed condition, are those in

which the research laboratory is either poorly developed or

non-existent and the management lacking in a real understand-

ing of its functions and possibilities.

Volumes have been written about the achievements of the

industrial laboratory. Most of it is true in the main, although

some of it has been dressed up in gaudy clothes by the pub-

licity man, much to the annoyance of his research associate.

Whatever the basis, there are probably few who do not admit

that the laboratory does produce astounding results. Many go

further and credit it with ability to do the impossible.

While all of this is now taken more or less for granted, there

is one aspect of industrial research which it seems to me has

thus far failed to receive the attention it deserves. I refer to

appraisal of the research laboratory and to the attitude of the

management toward this function of their business by those

called upon to examine and advise concerning the stability of

an undertaking prior to the investment of funds. Were I

called upon to form such a judgment of an applied science

undertaking, these points would be the first I would inquire

about. If I found the attitude of management indifferent or

essentially uninformed and the research function poorly or-

ganized, I would consider the business unstable no matter what

the current financial statement might show.

To me such a condition would evidence danger both from

competitors in the same field of activity and more danger from

entirely unsuspected competition of new alternative goods or

services from outside. If, on the contrary, the research func-

tion was well organized and supported and the attitude of

management was based on really informed understanding, I

would consider that the business was insuring against future

contingencies and was in a strong position to maintain leader-

ship and to survive.
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Possibly a life spent mainly on the research and develop-

ment side of a highly technical applied science industry has

caused me to accord an undue weight to these factors among
the many that must be considered by those contemplating the

safe investment of funds. Whether this is so or not, clear

understanding of what organized industrial research is capable

of doing for the business of which it is a part cannot but con-

vince one that it is a very potent factor in determining the suc-

cess of the undertaking.

Functions of the Industrial Laboratory

Primarily and principally, the research laboratory produces

new and improved things in a specialized field. It takes the

established facts of fundamental science research and, using

exactly the same powerful tools by which these facts were ob-

tained, it manipulates them to produce old things better and

more cheaply or entirely new things of interest to the industry.

These alone would justify the maintenance of the laboratory,

since they are the things which guarantee leadership.

But the research laboratory does much more than this. In

so far as its achievements are subject matter for patent pro-

tection, it provides management with a currency which is more

potent than gold in insuring complete freedom of action and

in some cases even the right to live. Modern applied science

industry is so complex, involves so many things of science, and

is developing rapidly in so many directions, that no single unit,

however large and however well equipped its research depart-

ment, can hope to produce all the new ideas which are essen-

tial to its well-being. When one of these necessary ideas is

developed and patented on the outside, a license to use must

be purchased. If the idea is in the hands of a competitor,

money alone may be of no avail with an unwilling seller.

Where, however, the prospective purchaser is possessed of an

adequate research department, it can more frequently than not

provide a currency in kind which can be used in a bartering
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operation of cross-licenses. In many cases this barter currency

or wampum is already at hand, produced in the primary

operation of the laboratory, and so the new thing is purchased

without addition to the capital or operating accounts.

With the growth in number, size, and efficiency of industrial

research laboratories, their potentialities for producing new

things embarrassing to competitors has become increasingly

evident. The result is a growing tendency in cross-licensing

to provide automatically and in advance for an interchange of

rights throughout the duration of the contract.

A principal reason for this necessity is because the power of

organized research is primarily the power of trained minds

employing a powerful method and manipulating a vast store of

established facts. Thus the organization can turn its weapons

of creation in any one of many directions and, almost over

night, become as skillful as a similar group long established in

the field.

Charting the Future

In another direction also the research laboratory is a power-

ful aid to management, particularly when a large part of its

activities are directed toward a somewhat distant future.

Such activities mark out accurately the future path of indus-

trial progress and so enable management to make plans with a

much higher degree of certainty than would be possible other-

wise. Likewise, they place it in position to judge quickly and

accurately the value of a new idea or trend injected from the

outside and for which substantial values are claimed by its

proponents.

The larger the proportion of the laboratory's work that is

devoted to the problems which deal with the fundamental

rather than the current interests of the industry, the more val-

uable in general are the results. This is true both as to the

new things it produces and in its aid to management in meet-

ing competition and in planning for the future.
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The great modern applied science industry is a complex af-

fair in which the cooperative functioning of many departments

frequently masks the fundamental factors on which the suc-

cess or failure of the business ultimately depends. In the last

analysis, these are physical things, and it is safe to say that no

amount of ability in the financial or commercial departments

can more than temporarily offset inherent deficiencies in the

physical things in which the business is grounded. When
these are allowed to become obsolete, the operating depart-

ments and the business begin to decline. It is the function of

the research laboratory to prevent this obsolescence.

The power of the industrial research laboratory resides in

the philosophy of controlled experimentation and in organ-

ized coordinated attack by trained specialists on each element

of a problem. It differs from the fundamental science research

laboratory only in that the work of the latter is but loosely

coordinated and that it has a definite utilitarian objective for

its work rather than a mere seeking after new knowledge for its

own sake. In it, every problem to be attacked is first analyzed

and dissected into its component parts, each one of which be-

comes the problem of a specialist or group of specialists.

When their work is completed, the parts are synthesized into

a complete solution.

The process is one which, when properly carried out, prac-

tically precludes the possibility of a major technical failure in

the act of commercialization. The reason for this is that the

final solution is one arrived at by the discovery and correction

of a large number of minor defects or errors of assumption.

As a result, the chance of a major defect remaining in the final

answer is practically non-existent.

Many of the great applied science industries which are of

major importance to us at present had their origins in the lab-

oratory and owe their present state and their future prospects

to industrial research. To name but a few, this is true of

applied electricity, whether in the fields of light and power or
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of communication; of organic and inorganic chemistry; of

sound and light as they appear in talking motion pictures; in

many forms of metallurgy; of everything pertaining to aero-

nautics; to the internal combustion engine; and to a host of

other things. In every field, each step forward is making us

more dependent on the laboratory and is taking the laboratory

deeper into the realm of fundamental science.

The Telephone Exemplifies Research

While innumerable illustrative examples to show all this can

be selected from any field of applied science, it may be inter-

esting in conclusion to cite a few from the field of electrical

communication, which is the one I am most intimately familiar

with. Mainly they are the work of Bell Telephone Labora-

tories, the research department of the Bell System.

Possibly the most striking thing about telephone service in

the United States and the one most commented on and in-

quired about is the completing of an asked-for connection to a

distant telephone anywhere on the continent in a few seconds

and while the calling subscriber remains at the telephone. It

is a thing which could not have been done a few years ago and

which practically cannot be done now anywhere else in the

world.

That it is possible is because the research men have solved

the problems of creating adequate transmission circuits from

every central office to every other central office at such low

cost that they can be provided in sufficient profusion to guar-

antee against " circuit busy " conditions in the vast majority

of cases even at times of peak demand. They have done this

by applying much new knowledge in many new ways. They

have developed powerful energy-amplifying devices which

have made it possible to give better transmission over fine

copper wires than could be given a few years ago over wire

many times larger and so many times more costly. Even this,
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however, was not sufficient to permit vaulting the economic

hurdle on many of the routes. Since mechanical stability and

integrity place a limit to reduction in wire size long before the

electrical limits reached, this hurdle could only be jumped by

making each circuit carry many conversations at the same time.

Present success in this direction may be judged by the fact

that for certain classes of long distance circuits, systems are

now standard in which sixteen separate telephone conversa-

tions are now transmitted simultaneously over the same facili-

ties which a few years ago were capable of handling but a

single conversation. . We also have in experimental operation

systems which will transmit many hundred messages over a

single channel.

While these statements are not to be construed as meaning

that the added facilities are obtained without cost, they are ob-

tained at a fraction of the cost that would be entailed in provid-

ing them otherwise—a cost so high as to be economically pro-

hibitive.

Still having in mind the problem of " no delay " service and

its dependence on a profusion of circuits on every route of a

vast network, let us turn now to an entirely different area in

which the laboratory has had to operate in order to make the

service possible.

Between the big cities, with their large volume of social and

business intercourse involving telephony, the problem is rela-

tively simple, once the transmission problem is solved. Here

the amount of traffic is sufficient to justify groups of direct

trunk circuits used exclusively for terminating business, and

inter-city business over them is handled somewhat like busi-

ness between two central offices in the same city. It would,

however, be most unsatisfactory to the public to have one

grade of expeditious service between big cities and an entirely

different and inferior service everywhere else. Just what is

involved in assuring to the subscriber in Eastport, Maine,

urgently desiring to call San Juan Capistrano, California, or to
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one in Red Wing, Minnesota, wishing to talk to Biloxi, sub-

stantially the same kind of service he would obtain on a call

from New York to San Francisco?

Obviously, no matter how cheap the transmission channels

might be—even if they cost nothing—it would be impossible

to provide direct circuits between every pair of central offices.

One call in a lifetime would be the measure of usage over most

of the circuits, and yet the telephone company must be pre-

pared to give that call instantaneously on demand if it is made.

What the telephone company can and does provide are suffi-

cient circuits from all offices, however small, to their nearest

toll centers and of proper transmission characteristics to handle

all the local and long distance service that may be offered.

What the research laboratory has to cope with, therefore, is

the problem of creating mechanism for connecting circuits to-

gether instantaneously on demand and, in addition, to make it

so cheap and reliable and so adequate from a supervisory

standpoint that it too can be installed in profusion without

killing cost or without unnecessary drag on the use of circuits.

On many of the unusual connections that are asked for, a half

dozen or more switches are required; and yet the connections

are established while the calling party remains at the telephone

and the resulting circuit between the distant telephones is a

good speech channel.

This problem is so vast and intricate that it could not pos-

sibly be solved except through the mechanism of thoroughly

organized industrial research. Its ramifications have led us

into practically every nook and cranny of fundamental physical

science and to the development of inanimate devices which have

seemingly human intelligence.

The story of transoceanic radio telephony, by which the

great wire networks of separated continents are connected to-

gether; of radio broadcasting; of communication to ships and

aeroplanes ; of modern message telegraphy and phototelegraphy

and their operation simultaneously with telephony, and a host
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of other adventures in electrical communication, all present

much the same picture of a powerful method in operation.

Nor is the end of the road in sight, since each step forward

makes possible many other steps in the same direction if we
have but the desire, will, and intelligence to take them. In this

field, what men of imagination fifty years ago envisioned

largely as an act of faith, viz., a world-wide telephone system

so complete, adequate, and cheap as to offer no substantial bar

to full and free intercourse, now seems positively and certainly

attainable.

As mentioned earlier, similar stories can be told of every

field where organized industrial research has been introduced

into applied science. In conclusion, all I would say is that the

research laboratory, if not the most potent source of progress

in industry, is certainly one of the most potent. If proof of

this is still wanting, just picture to yourselves what would

happen to applied science industries if the contributions of the

laboratory during the past two decades were to be suddenly

withdrawn. Many of them would vanish, and all would

shrivel to crude affairs measured by present day standards.

Untold thousands of those now gainfully employed would be

added to those without work, and the public would be deprived

of goods and services which we have come to consider necessi-

ties rather than novelties or luxuries.

Frank B. Jev^ett
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Trends in the Training of Telephone

Operators

THERE are approximately 115,000 telephone operators in

the Bell System and, under ordinary conditions, the

maintenance of this organization will require the employment

and training of some 25,000 inexperienced girls each year.

The general methods of training these operators have been

described on various occasions, as, for example, in the January,

1931, issue of the Bell Telephone Quarterly. But in-

teresting and significant changes are taking place in this train-

ing, and it is these recent trends that the ensuing article at-

tempts to depict.

It is a story of a more natural working relationship which

underlies much of the recent progress in the direction of per-

sonalizing the service we render our customers.

The Period of Schools

It will be an aid to the better understanding of present day

trends in operator training to review briefly former practices,

and a natural starting point is the familiar operator training

department *—a detached school with its classrooms and prac-

tice switchboard where for many years most new employees

received their initial training. In these " schools," as many as

fifteen to twenty students were assigned to an instructor in a

classroom, where they heard lectures, and took part in drills

and studies—all with the object of learning the processes and

conditions of their work. These classrooms were modeled and

conducted along the conventional lines of elementary school-

rooms and about three-quarters of the student day was spent

in them.

* This discussion is essentially of conditions in larger places. There were, of course,

no training departments in smaller places.
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At the practice switchboard, the students handled simulated

calls under the direction of a different group of instructors from

those presiding over the classrooms. About one-quarter of the

student day was devoted to this activity. Because of the cost

of the practice equipment and fluctuating demands, it was

rarely practicable to provide enough equipment to give more of

this kind of practice.

The training in the training department was, of necessity,

abstract. Usually, students were being trained for several cen-

tral offices having varying operating conditions, which resulted

in a wider spread of training than required for any one office.

At the end of the prescribed period in the training department,

the new operator went to a central office where she was as-

signed to a coach during an appreciable interval before she

was ready to take her place as a regular operator.

In recent years, the training of long distance students had

been modified in certain respects. The practice switchboard

had been replaced by a small demonstration unit, located in

the classroom, and several days elapsed before the students

practiced at regular switchboard positions. As in the local

training departments, the instructors were separate groups of

specialists, who, as a rule, were not under the supervision and

direction of the chief operator. Here also, the training was

centered in classrooms, although the students were in small

groups. Prominent in this plan was a textbook from which

the students studied the standard methods of handling calls.

While there have been exceptions, of course, these arrange-

ments are representative of the general plan.

Training Today

A sustained and growing attempt has been made during the

last few years to view the essential facts and conditions of

training so as to see them in true perspective. In application,

this broad approach means building a structure of basic under-
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lying principles to support all our training. At first, this is

mostly in the nature of an attitude but, as we apply it, we find

the principles assuming an increasing definiteness and reality.

The most important of these broad principles follow:

The service of customers should be protected against training dis-

turbance. To this end, operators should not handle customers'

calls until carefully prepared.

The training of employees is one of the most important integral parts

of management and supervision, not a detached special activity.

The training of an operator continues in coordinated steps throughout

her period of employment.

Training for one job is subject to the same basic learning principles

as training for another job. The conditions may differ, but the

underlying principles are unchangeable.

Training should be based on facts wherever they are available rather

than on opinion.

The training required by our employees presents an extensive problem

in education and, as such, is subject to the fundamental principles

of learning and teaching. No matter how much we draw on the

field of education, however, we should remain practical telephone

men and women.

With such an approach, there is no stopping point; today's achieve-

ment is greater than yesterday's but, more important, it points the

way to further improvement tomorrow.

A Changing Scene

The initial training of present day operators is, first of all,

carefully planned so as to help them learn the precise things

their job requires in each case. What they want before all

else is to become productive operators and that is made the

major objective of this phase of their training. As now ap-

plied, this training bears but little resemblance to that of the

past. Schools, classrooms, textbooks, and specialist instruc-

tors are vanishing.

The initial training has returned to the central office, where

the operator's job is located and where the training was con-

ducted in the early days of the industry. It is administered
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with great care and under such control as to offer adequate

protection to the service while producing more efficient train-

ing. The chief operator is now responsible for the train-

ing in all its phases and the instructor is one of the supervisors

who is taking her turn at this important part of her job.* The
central office management now has the same interest in and the

same responsibility for a two-day girl as for a two-year one.

An instructor works with two students throughout their initial

training and helps them learn what they need in order to be-

come operators.

Learning the Job

There are three major learning activities involved in the

initial training: 1, discussions between the students and the

instructors; 2, drills on certain operations to be learned; 3,

practice operating. All this is done in the operating room,

within sight of working operators. These three activities are

not new in operator training, but the conditions and methods

attending their application reveal significant changes. The
discussions and drills are conducted at an unoccupied portion

of the switchboard or, if none is available, in a corner of the

operating room. The practice operating is done at regular

switchboard positions among working operators, but with ar-

rangements, described later, which provide the students with

simulated practice calls to handle while protecting the regular

service from interference. These activities are practical and

informal, with the emphasis on meeting the needs of the stu-

dents rather than on conforming to the routines of the instruc-

tor. Every opportunity is taken to render the learning easy,

as for example, in the matter of technical language: If the stu-

dent can handle the call, the fact that she cannot describe it

is not made the occasion for correction and instruction. She

is given ample latitude to correct her own mistakes and work

* A supervisor has direct supervision over the work of a group of operators, and a

chief operator is in charge of the whole central office.
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out her own problems and care is exercised to restrict her

training to essential operations.

The job is learned as it appears to the operator at work, in

the form of calls, and an attempt is made to avoid abstract

learning, that is, learning things which the operator eventually

will have to know but which are more difficult to learn sepa-

rately and collectively than incidentally as adjuncts to indi-

vidual calls. The operating parts of a switchboard position

offer a good example: The essential things about these keys,

signals, and cords can be learned separately in anticipation of

handling any calls, but this learning will be much easier and

more meaningful if it occurs only as each unit of this equip-

ment is required for a specific call being learned.

The order in which the calls are learned receives careful

attention. A certain call would be more difficult to learn if it

preceded certain other calls than if it followed them. The
determining factor in this case is ease of learning rather than

the more obvious frequency of occurrence or sequence of

handling the work. This is a matter of dual learning objec-

tives: while learning the easier thing, the learner is automati-

cally being prepared to learn the more difficult one. It could

not be done, however, without facilities for controlling the

practice operating.

A plan, or course, is used by the instructor as a guide, but

it contains no lectures to be memorized and no lessons to be

read to or by the students. It is addressed solely to the in-

structor for her guidance and is designed to stimulate thinking

on her part as she meets the individual problems of her stu-

dents. The successful use of this guide requires that the in-

structor know the particular job to be learned by the students,

and also that she know how to teach. These two requisites, in

fact, are more important than the guide. A separate course is

prepared for each office, carefully adjusted to its requirements.

There is no adherence to any of the self-contained teaching

plans frequently used in vocational training but a flexible ap-
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plication of fundamental principles, with emphasis on learning

rather than on teaching.

Adjusting Training to the Actual Job

One of the greatest single advances in operator training has

been the job analysis. This is a device which directs our steps

toward precise facts and away from unnecessary assumptions,

one which, alone, has greatly increased the efficiency of train-

ing. It provides for going to the switchboard and determining

the exact nature of the job in terms of operations performed,

before developing training plans for the office. The frequency

of each operation is thus determined and it is then simple to

decide with accuracy what to cover in the initial training. It

is usually found that more than half of the operations may be

omitted from the initial training and yet prepare the operator

to dispose of over 95 per cent of the occurrences she will en-

counter. The resulting economy and increased training effec-

tiveness where it really counts are obvious, but it is equally

clear that it would be risky to prune the training tree except

on a basis of facts.

Long Range Planning

The initial training cannot be planned to the best advantage

unless the subsequent phases of training are also considered.

The important questions regarding what to omit from the

initial training can be answered intelligently only with a knowl-

edge of how and when the operator can learn these things to

the best advantage. In substance, all the requirements of the

job—the things an operator must learn to do and the things

she needs to learn about—are lined up beside a similar array

of the conditions of the job which facilitate or limit training,

in such a manner that they can be viewed from all angles.

The development of a well balanced, complete training plan

or any part of it then becomes a matter of carefully blending

these two groups while applying the principles of learning.
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The operations which occur in an office but are omitted from

the initial training because of their infrequency are learned

incidentally by the operators. As students, they are carefully

trained to refer to the supervisor or an experienced operator

any condition they cannot handle. This assures proper han-

dling of these cases and the operators learn from each such ex-

perience, until they find themselves able to dispose of most of

the conditions. An individual operator may never learn to

handle some of them, however, because they occur so rarely.

It is a matter of flexible individual adjustment, and the waste

and futility of scheduling training for these conditions, to say

nothing of expecting operators to handle them all, will be ap-

parent. Experience indicates that, with a well balanced train-

ing plan, these operators' requests for assistance on cases they

cannot handle do not place an excessive burden on the

supervisor.

Learning When Learning is Easiest

Another productive innovation in determining the content

of the initial training is sometimes called " training segrega-

tion." It is based on the fact that a girl can learn some of the

more difficult operations of telephone operating more easily

and quickly after she becomes an operator than while she is

learning to be one. This is, in effect, a more advanced appli-

cation of the principle which determines the scheduling of

operations in a training course in the order of learning ease.

After the operations which occur with sufficient frequency to

be included in the initial training have been selected, they are

carefully reviewed and those which present learning difficulties

and which the new operator does not require immediately are

withdrawn and scheduled for training several weeks after she

takes up her work. The determination of whether she can

work effectively without knowing a certain operation of this

nature is on the basis of whether she can handle the condition

by some other method already learned or can leave it to more
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experienced operators to handle. This not only tends to re-

strict to expert operators the handling of these more difficult

conditions, but materially reduces the obstacles encountered

in becoming an operator. It happens frequently that, by the

time the training of an operator is undertaken on one of these

deferred features, she has already acquired a working knowl-

edge of it, and of course, the omission of this operation from

her initial training rendered that training easier.

Controlled Practice Operating

Practice operating has already been mentioned as one of

the three major activities of the initial training. It is, in fact,

considered the most important one of the three, for the opera-

tions performed are those of the job being learned. The prac-

tice positions are in groups of two, to accommodate the stu-

dents of one instructor. These positions are working positions,

occupied by regular operators during the busiest hours of the

day and the training, consisting of discussion, drill, and prac-

tice, is scheduled so that the students practice a minimum of

three hours each day during periods when the practice posi-

tions are not needed for regular operating. The two practice

positions of a group are separated by two working positions

which are occupied by experienced operators during practice

periods. This arrangement places each student immediately

between two experienced operators but no experienced opera-

tor has students adjacent to her on both sides. A third switch-

board position, called a control position, is connected with the

two practice positions of a group in such a manner that prac-

tice calls are originated and received by a special operator at

the control position during practice periods. The practice

calls are under the full control of this operator, who attempts

to meet the needs of each student under the direction of the

instructor. She not only has equipment for simulating calls,

but also important special equipment, such as the control
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device by means of which the student's telephone ear is

developed.

The students, from their first morning in the operating

room, practice intermittently among regular operators who are

handling regular calls, yet the service is fully protected against

inexperience and it is not necessary to impose any disturbing

restrictions on them. They are given all the work they can

handle at all times during practice periods and the instructor

does not interrupt them for minor corrections or discussion.

Here the students are learning by experience and the more

work they handle during a given interval, the more experience

it yields them. Thus a new operator of today accumulates

much more working experience than formerly from the same

amount of time devoted to practicing.

Easy Transition to Actual Work

When the students have learned enough about the work and

have had sufficient controlled practice so that they can dispose

of the ordinary requests of customers, they handle their first

customers' calls. These calls are handled at the same switch-

board positions at which they have taken their controlled prac-

tice, thereby reducing to a negligible quantity what was

formerly a critical training step, both from the standpoint of

the operator and of the customer. This operating is under the

close observation of the instructor, who is ready to render any

needed assistance but who again is very careful not to disturb

the students unless necessary in order to protect the service.

Often we have no recollection of how we learned certain

things even only a short time after learning them ; the learning

experience was so incidental and natural that the only im-

pressions retained are of the things learned. This is particu-

larly true of these students, who learn a great many things in

this easy fashion as they spend their days in the operating

room and practice their new work among their more experi-

enced associates.
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The training is planned to meet definite objectives of skill;

each student is actually prepared to take her place as an

operator. The duration of this training is determined in each

case on the basis of how long it takes to meet the objectives

efficiently.

How Well Does Training Train?

For determining the training needs of individual operators

and the effectiveness of training plans, there is another fact-

finding device, called the proficiency analysis. In applying

this analysis, the work of the new operators, as they actually

perform it, is revealed in terms of the quality and speed of

essential operations. This appraising is done with the full

knowledge and understanding of the operators and gives them

confidence in the training attention they may receive subse-

quently, because they know it is adjusted to their actual needs.

On this basis, also, training plans are continually being read-

justed to conform more closely to the needs of operators and

their jobs. Many improvements have been made with pre-

cision in this manner, the need for which would not even have

been known in the absence of the proficiency analysis. In ap-

plying this analysis, those who design and apply the training

plans are, in substance, making a critical examination of their

own work; they are looking for what may be wrong with them

rather than with the operators. This is not exactly a usual

approach to a mutual problem, but it is logical and sound, and

prevents self complacency, so detrimental to training.

Applies to All Classes of Employees

What has been said here about training applies generally to

all classes of operating. These plans have already been

adapted, in permanent or provisional form, to local operators

in manual and dial offices, toll operators, information opera-

tors, and teletypewriter operators.
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A projection of these plans leads to the training of super-

visory employees on various levels and there is a direct rela-

tionship between the training for one level and that for the

next higher level. But that is another story.

Where Specialists are Essential

Competent advisory staff specialists are just as important

under present conditions as ever, and among the most vital

accomplishments of the last few years has been the strengthen-

ing of the training staffs.

Efficiency

Without attempting to quote statistics, it can be stated on

the basis of extensive measured experience that the present

arrangements yield us a greater and better return for each

dollar spent. The new operators are prepared for their actual

jobs sooner—they handle more work efficiently from the be-

ginning and progress more rapidly to the expert stage. Prac-

tice equipment costs, in general, are greatly reduced and much
valuable floor space, formerly used for schools and classrooms,

is being released to meet other requirements. Savings result

also from the release of coaches, who functioned immediately

after the initial training, and of specialist instructors, to other

activities. The higher present instructor cost for each day of

actual training, due to reducing the number of students trained

by each instructor, is more than offset by the savings listed.

Also, training costs which remained the same even when there

was no training, such as floor space charges and training de-

partment instructor expense, are saved.

The fact that this evolution of training has occurred largely

during a period when employment conditions have been such

as to render a generally high grade of applicant available for

telephone operating, has led to the question of whether the

gains have not been largely due to the personnel quality factor

rather than to improved training. This has been an important
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aid; however, better training yields advantages to persons of

higher caliber as well as to those less liberally endowed. Test

groups of present day students, trained according to former

training plans, have been compared with similar groups in the

same offices, trained according to present plans, and the re-

sults have invariably shown to the advantage of the latter.

The Human Angle—Intangible but Predominant

The increasing participation of the supervisors and other

management representatives in training activities is producing

positive, wholesome reactions. The typical new operator of

today performs her work with increased confidence, satisfac-

tion, and enthusiasm which she, as an individual, has been

helped to establish. She displays more natural interest and

resourcefulness.

The various plans, methods, and devices discussed here are

the obvious symbols of operator training—the terms in which

nearly all of us think of it. They are the usual points of ap-

proach to this activity and, as has been stated, reveal interest-

ing and rather impressive recent gains. But in considering

our training progress on the basis of significance of accomplish-

ment, we see these familiar outstanding factors more as results

than as causes. The results may be favorable and attractive

but the truly important thing is what caused them. What is

it that underlies this progressive improvement which finds final

expression in such terms as skill, time, and dollars? The
answer to this question has to do with people rather than

routines and facilities. The most far-reaching element con-

tributing to present day operator training advancement un-

questionably is found in the steadily expanding knowledge of

supervisory and staff employees in the fundamentals of the

whole problem. This basic changing of individuals is so na-

tural and gradual that it would not be likely to attract general

attention, but it is both real and potent.

Henry C. LaChance
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The Bell System Presentation to 1939

World's Fair Audiences

I. The Golden Gate International Exposition

STEP the calendar ahead a few weeks. Come with us to

Treasure Island in the center of San Francisco Bay, where

the Golden Gate International Exposition will be held from

February 18 to December 2, 1939. Your first impression is

typical of that received by every visitor: a breath-taking view!

From the level expanse of this 400-acre island you see a mag-

nificent skyline of cities and hills, dominated by the two great-

est bridges in the world: the 77 million dollar San Francisco-

Oakland Bay Bridge, longest and most costly anywhere; and

the 33 million dollar Golden Gate Bridge crossing the harbor

entrance with the longest single span ever created.

Come with us to the Bell System Exhibit. But first stop

and contemplate the Exposition as a whole. Styled "A Pag-

eant of the Pacific," 11 Western states are its sponsors and 36

foreign nations are participating. Its cost is estimated at 50

million dollars, including the expenditures of hundreds of in-

dustrial exhibitors.

One of the many miracles of this Western World's Fair is its

site, which may be accurately described as the largest man-

made island in history. This sizable bit of terra firma was

built by dredgers from a natural depth of from two to 26 feet

below water level to its present elevation of 13 feet above the

tides. Located about four miles from downtown San Fran-

cisco and some seven miles from the center of Oakland, the

island is remarkably accessible. Key to this ease of trans-

portation is a broad causeway for six lanes of highways leading

across near-by Yerba Buena Island to the Bay Bridge.
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Background of Pageant festivity are the massive and stately

exhibit palaces, windowless for uniformity in display under

constant illumination. A New " Pacific " style of architecture

was evolved for these buildings, blending ancient Oriental

forms with Mayan, Incan and Cambodian treatments. The
result is a compact grouping of unified simplicity. An ancient

walled city is the basis of the Exposition's structural scheme.

The main exhibit group comprises six great blocks of halls,

spaced by broad courts from the central Court of Honor, and

providing about one million square feet of exhibit space.

At night, Treasure Island becomes a magic city in amber,

white, and pastel shades of shimmering light, apparently float-

ing in the waters of the harbor. For the first time, a world's

fair will be indirectly lighted throughout, not a single light

source being visible to the eye. Illumination facilities include

thousands of floodlights and fluorescent tubes, which reach new
heights of efficiency in green, blue, pink and amber; ultra-

violet floods; under-water lamps, and gigantic cylindrical

lanterns.

The Exposition is equally colorful in the daytime, when the

beauty of the buildings and courts is complemented by plant-

ings of more than 4,000 trees, 70,000 shrubs and literally mil-

lions of flowering plants. Landscaping has been governed by

considerations of color and exposure; separate courts of the

elaborate architectural plan are given separate color schemes,

carried out by the bloom or foliage of all vegetation.

The Bell System Exhibit

The Bell System Exhibit is located in the northeast corner

of the Palace of Electricity, where it occupies about 7,500

square feet of space. This exhibit area is enclosed on two

sides by walls of the Palace, and on the other two sides by its

own walls 15 feet in height. The exterior surfaces of these

latter walls are decorated with photomurals of telephone sig-

nificance.
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Two principal entrances to our exhibit enclosure are from

the center corridor of the Palace, and a secondary means of

access opens from the Court of the Seven Seas. Choosing to

enter through the Palace, we find ourselves in a building within

a building. A building, we might say, which " seems like

home " to telephone people. There is something about it that

would say " Bell System " to us—even if there were no signs

to identfy the exhibit. And within are the results of Bell

System research.

Long Distance Demonstration

Immediately, our attention is focused on a large brilliantly-

illuminated map of the United States. Fifteen hundred small

lights, burning dimly, represent as many cities, distributed

more or less uniformly over the face of the map. Directly in

front of the map a young woman sits in plain view at the " map-

control board." On either side of the map is a glass-enclosed

booth, from which demonstration long distance calls are made.

The space immediately in front of the map operator's posi-

tion is enclosed, except for an entrance, by two counters, ex-

tending from the booths toward the center of the room. About

ten feet in front of the counters is a horseshoe-shaped desk

whose attendants are responsible for scheduling and assigning

visitors to the toll call booths. On either side of the " horse-

shoe" are four oblong counters which, together with the two

counters back of the map operator, accommodate some 125

telephone receivers for listening to demonstrations of long dis-

tance calls.

Audience Participation

The actual operation of this long distance exhibit furnishes

the best reason for its existence. People like to participate

actively in any demonstration, and to learn by actual experi-

ence. Thus, by taking advantage of this universal propensity,
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we are, in this case, afforded an excellent opportunity to show

dramatically the simplicity of placing long distance calls.

A person desiring to place a call to any listed telephone in

the United States, served by the Bell System or other com-

panies, need but apply at the demonstration application desk.

You do so, and are given a card on which you write your name,

and the name and telephone number of the person you desire

to call. The card is stamped with a number, and you retain its

stub. The application clerk selects a ping-pong ball inscribed

with your number and places it in a chute which carries it into

a large glass bowl. At about half-hour intervals, a drawing is

held, and several balls—usually six or eight—are taken from

the bowl.

Illuminated signs indicate the numbers selected and request

the winners to apply at the scheduling desk for appointment

cards giving them their turns for placing demonstration calls.

When your turn comes—assuming you were selected by the

ping-pong ball device—your number appears on an illuminated

indicator and an arrow points automatically toward the booth

you are to occupy. While a call is in progress in one booth,

the visitor next in turn is ushered to the other of the two booths

so as to be ready and waiting. In this way, calls are kept con-

tinuously in progress.

Once in the booth, you wait until the operator illuminates

a sign telling you to go ahead. You take the handset from its

cradle and place your call. While the long distance connec-

tion is being completed, your fellow visitors watch a chain of

lights dart across the big map, illustrating the route of the call.

The lights flash while your called party is being rung and then

burn steadily and continuously until you have hung up. Oh
yes, and while you were talking, perhaps a hundred persons

were listening to your conversation ! And that one novel touch

is the only thing that made your demonstration call different

from the ordinary long distance call, when none but the per-

son at the other end of the line hears what you have to say.
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The audience in the demonstration room is kept posted on

the various time intervals of the call through four vertical

thermometer-like rows of electric lights. One row shows the

time elapsing from the time you take up the telephone until the

operator has taken the details of your call. The second row

indicates the time required before the called telephone rings.

The third row tells when the called number answers; and the

fourth when the desired person is on the line.

In every demonstration, the operator explains to the called

person that the call is originating from our Bell System Exhibit

at the Golden Gate International Exposition and that many

visitors will be listening to the conversation. All of the demon-

stration calls are person-to-person calls. The average con-

versation will be less than three minutes in duration. A maxi-

mum of three minutes for each call was chosen to insure that as

many persons as possible may participate, and that each per-

son who calls may have a sufficient time for a satisfying con-

versation.

When a call is made to a non-Bell telephone, connection is

established through the courtesy of the telephone company

operating in that area, under arrangements endorsed by the

United States Independent Telephone Association.

Created by Bell Telephone Laboratories

It can readily be seen that this demonstration provides an

educational and entertaining show, not only for people who
place calls and listen in, but also for those who do not wish to

take time to participate. The same can be said of the scien-

tific displays—of which more later—in the Bell System exhibit:

they are interesting and understandable to everyone. This

result has been attained through many months of planning, ex-

periment and work by the personnel of Bell Telephone Lab-

oratories and The Pacific Telephone and Telegraph Company.

Conception of the exhibit is credited to John Mills, Director of

Publication for the Laboratories. The conception involved
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the use of developments to be made by the scientists and engi-

neers of the Bell Laboratories; and these developments have

been coordinated into a practical working exhibit under M. B.

Long, the Laboratories' Assistant Director of Publication.

Each of the exhibits is really a communication system and

involves contributions from the Laboratories' Research De-

partment, its Apparatus Development Department and its Sys-

tems Development Department. There were many problems

of design and of acoustics to be considered and these were

handled under the immediate supervison of R. E. Cushman,
who was also responsible for engineering the installation of the

Voder at San Francisco. Apparatus involving new principles

had to be developed for reliable operation twelve hours a day
throughout the period of the exposition. The newly developed

apparatus had also to be coordinated into a practicable work-

ing system with supervisory and control equipment. Much of

this system's development work for exhibits was carried by
L. P. Bartheld, one of the members of that department con-

cerned with trial installations. And it is under his general di-

rection that equipment is now being installed by J. M. Ed-
wards of The Pacific Telephone and Telegraph Company and a

crew of technical men associated with him.

Solution of " on the job " problems of engineering and deco-

ration have been aided by plans suggested by J. R. Leed of the

Chief Engineer's Department in the Northern California Area,

and by R. D. Berry of the Administration Department, respec-

tively. The operation of the exhibit will be under the general

supervision of A. L. Littig, Vice-President and General Man-
ager, Northern California and Nevada Area; and the writer

will be in direct charge as manager.

The Voice Mirror

The opportunity of hearing your voice as others hear it is

provided by a Voice Mirror, which, if experience at other ex-

positions and fairs is duplicated, will prove exceptionally popu-
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lar with visitors. This ingenious demonstration enables you

to talk for an interval of five seconds and then listen while the

apparatus repeats what you have said. Extra receivers are

provided to permit a number of people to listen to the perform-

ance. Four or five visitors a minute can participate in this

exhibit.

Hearing Test

In the southeast corner of the exhibit area is located a sound-

proof structure in which will be conducted hearing tests. This

structure stands on its own foundation and has no contact with

the rest of the building except for a cork fill in the two-inch gap

which separates its floor from the floor of the rest of the exhibit

area. It is built with double walls, with acoustic insulation be-

tween them; and its roof is similarly constructed. A ventilat-

ing system supplies it with fresh air from a blower but the

conduit through which the air flows is also carefully constructed

of acoustic material, with acoustic baffles inside and with

flexible joints so that no outside noise can be transmitted

through the conduit. Entrance and exit are through sound-

proof doors. Next to the entrance itself is a counter where at-

tendants can give instructions to those visitors who wish to test

their own hearing. Passing through the entrance, one finds an

acoustically-treated reception room from which sound-proof

doors lead to three inner rooms. In each of these are seven

booths to permit seven visitors at a time to participate in a

hearing test.

One of the inside rooms is wired for a test of hearing using

spoken words; another for a test using musical tones; and the

third room can be used for either test, depending upon which

finds greater public acceptance. The word test is similar to

that presented at the Dallas Exposition in 1936. A participant

is given a printed form and seated in a booth. He listens

through a telephone receiver to the spoken instructions. He
is told that he is going to hear numbers, two at a time, as for
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example "seven four"; and that successive pairs of numbers

will sound farther and farther away until so faint as to be

practically unrecognizable. He writes the paired numbers

which he hears in a column; and then repeats the process

listening to a different set of numbers. Printed instructions

tell him to hold the sheet to the light; visible to him, then,

heavily printed in reverse, are the correct numbers which he

should have heard. He checks in each column the last pair of

numbers which he heard correctly. Each column contains

eleven pairs of numbers, starting with a loudness sufficient to

be easily recognizable and decreasing until just intelligible, on

the average, to youths of normal hearing. If his errors occur

in the early part of the column his hearing is obviously seri-

ously impaired; if about the middle, slightly impaired; but if

not until near the end, his hearing is good or normal. " Nor-

mal," as here used, means average for young persons of good

hearing; the human ear, of course, like the human eye becomes

less sensitive as years advance.

In the test using musical tones, there are five columns on the

test sheet and for each column the participant listens to a dif-

ferent pitch of a pure musical note. He starts by hearing a

loud tone of pitch corresponding to " A " above middle C on

the piano, sounded two or three times in short succession. He
is asked to write down the number of times he heard this tone.

Then, as in the other test, he is told that he will next hear the

tone as if from farther away and so appreciably weaker. The

tone is sounded again and he writes the number of spurts of

tone that he heard. So the test proceeds with groups of tones,

each time fainter until so faint that only a normal youthful ear

can recognize correctly how many times the tone sounded.

After completing the test for that tone he starts on the next

column, hearing a tone an octave higher. Expressed in cycles

per second, the tones to which he listens are 440, 880, 1760,

3520, and 7040—the last well above any which he would re-

ceive in ordinary radio broadcasting. Printed in reverse on
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the back of the test card are the numbers which he should have

recorded. He checks his card as before, and now has a record

showing the acuity of his hearing for various pure tones

throughout the most important part of the hearing rartge. If

the visitor is over forty-five, he may find that his hearing is

slightly impaired for the higher pitches.

The Voder

In the southwest section of the exhibit area is a large en-

closed space which will house the unique feature of the exhibit:

an electrical voice organ which was developed by Bell Tele-

phone Laboratories to be an exhibit at the San Francisco and

New York expositions. Early in its development it received

the nickname of " Pedro, the Voder," because it is intended to

be a " Foice Operation Z)£monstrato7?."

The Voder manufactures speech. There is a small table

with a dozen keys, looking somewhat like those of a piano, a

foot pedal, and a bay of apparatus containing vacuum tubes,

coils, and electrical filters. The control of its electrical cir-

cuits is through the keys and pedal. The current, correspond-

ing in character to the position of the keys, goes to a loud-

speaker and from this loudspeaker comes intelligible speech

when a trained operator manipulates the keys.

At the time plans were being considered for the Bell System

exhibit, there were available in the Laboratories some impor-

tant and interesting results of researches carried out by Homer
W. Dudley, a member of the Laboratories' technical staff, on

the electrical analysis and synthesis of speech. His researches,

which were undertaken as part of some of the Laboratories'

fundamental investigations—looking towards telephonic prob-

lems of the future—pointed to the possibility of making an

electrical instrument which would be analogous to the human
vocal mechanism. Mr. Dudley undertook the task of apply-

ing his researches to the production of a model of such a device
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and produced a remarkable, ingenious, and eloquent mecha-

nism. The Apparatus Development Department of the Lab-

oratories then undertook the development of this model into an

instrument suitable for continuous operation in an exhibit.

The auditorium for the Voder was especially engineered by

the Electrical Research Products Incorporated and is the last

word from the standpoint of acoustical treatment. The Voder

is on a platform; its loudspeaker some eleven feet above the

floor ; and its voice seems to come from a futuristic head painted

on the wall. This decorative design was an individual con-

tribution of Mr. Berry, who also was responsible for the color

scheme of the walls of the exhibit area.

As you enter this room you see a young lady seated at the

instrument and beside her is an announcer who explains in brief

the principles of the instrument. He then asks the young lady

questions and she plays out the answers for you with her

fingers.

The young ladies who demonstrate this unique feature will

have had nearly a year's intensive training in New York under

S. S. A. Watkins, a member of the technical staff of the Labora-

tories. Because Mr. Watkins was the only man in the world

who was proficient in making the instrument talk, it has been

necessary to select and train in New York all of the operators

for both the San Francisco and New York expositions.

In order to give a clear conception as to how the Voder op-

erates, it might be well to describe a test which Mr. Watkins

set up to determine the aptitude of young ladies for playing the

machine. The young lady was first seated at the machine and

then asked to drop her fingers on all the keys at one time. The
result was simply a loud noise which was probably about the

equivalent of what one would expect to receive from the vocal

chords if there were no head on the body with cavities to act as

resonators. She was instructed to play separate keys until

she found one which sounded like the vowel E. She was then
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asked to hold this key down and then play other combinations

of keys to get one which used in conjunction with that one

would sound more like E. Having found E, she was then re-

quested to raise her forearm from its arm rest, changing the

factor of the keys from vocalized to breath sounds. She was

then asked to manipulate the keys until she found a combina-

tion which sounded like the breath sound CH. She then had

the E and CH. Next she was told to depress the keys which

made the sound E and to place her foot on a foot pedal and

raise the pedal up and down. She then got a rising and falling

inflection of the vowel E. She was then told to play E (rising

and falling inflection) CH. This gave her the word EACH.
It can readily be seen that the instrument has not been an

easy one to master, as to produce finished speech on the appa-

ratus requires not only a sense of rhythm, a fine touch, a good

ear for speech sounds, but also a very perfect synchronization

of feet, hands and arms.

Exhibit a Product of Research

All of the demonstrations in the Bell System Exhibit on

Treasure Island are the direct outgrowth of research and de-

velopment work of the Bell System, or are adaptations of equip-

ment and methods employed in rendering telephone service.

The objective and ideal of the Bell System is to improve its

facilities and methods to insure that the public will receive the

best possible service, anywhere and at any time. The Exhibit

is designed to emphasize these facts, by affording people an op-

portunity to do something they like to do, through the use of

the familiar telephone instruments which play such an impor-

tant part in their daily Hves. Thus, the Exhibit is a service to

the public and, as such, fills a definite need in carrying the story

of telephone progress to thousands of people in all walks of life.

L. N. Roberts
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II. The New York World's Fair of 1939

ON April 30 the New York World's Fair of 1939 opens its

gates to the public. Its architecture impressive; its

park-like landscaping beautified by magnificent pools and

artistic fountains; and its illumination at night made unique

by lighting effects in advance of anything thus far seen, this

great exposition will be colorful, exciting, memorable. Por-

traying man's achievements of the past, it points his imagina-

tion toward " The World of Tomorrow." The number of gov-

ernments, institutions and businesses participating will be the

largest in the long history of World's Fairs. The Fair manage-

ment estimates that attendance during the six months of 1939

will be in excess of 60 million, a number equal to one-half the

population of continental United States and three times the at-

tendance during the first year of The Century of Progress at

Chicago.

The visitor, arriving by the Long Island Railroad or one of

the principal subway routes, enters the grounds and, walking

a short distance along one of the main highways toward the

Fair's Theme Plaza, comes to the Bell System Exhibit building.

Located on a lot three and one-half acres in size, this fine build-

ing is landscaped by spacious gardens and the inviting coolness

of a grove of pine trees. The southern boundary of the lot

forms a portion of the periphery of the Theme Plaza, where are

located the Trylon and Perisphere as the central point of the

Fair.

Our visitor turns into an inviting path through a garden and

arrives at one of the main entrances to the building. Entering,

he finds himself at the rear of a large room taking in the entire

end of the building, where a show is in progress. It is the

Demonstration Telephone Call. Directly opposite the door-

way he sees an escalator leading to a balcony, which is in

reality a mezzanine some 18 feet in width. This attracts him
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and upon reaching it he is at a fine vantage point to observe

what is going on below him.

Long Distance Demonstration

Across the room is a huge map of the United States, 45 feet

wide, with 3,500 small lights marking important cities and

towns. On its surface are shown the principal rivers and moun-

tain ranges and the states in faint outline. The side walls

of the room contract slightly from the rear toward the map.

On each side of the map and almost under it, is a circular glass-

walled telephone booth in which participants sit while making

their demonstration calls. Located near the map are luminous

" thermometers " twenty feet in height by means of which are

indicated the time it takes for the demonstrating visitor to give

the details of his call to the toll operator, the time until the called

telephone is rung, the wait until it is answered ; and finally the

time to get the particular person and start conversation. On
the main floor, in front of the map, are tables with head receiv-

ers for 200 visitors at a time to listen in on the conversation.

At the side is an application desk where are filed applications

for participation. In view of the fact that only 6 or 7 can be

accepted for each half-hour—from perhaps a hundred who ap-

ply—there is a device to select impartially those who are to

talk. To each applicant is assigned a serial number and a

similarly numbered ping-pong ball is deposited in a large glass

globe visible to the audience. When the applications are all

in, the balls are agitated by a blast of compressed air until 6

or 7 run down an outlet tube. The lucky applicants are those

who hold corresponding serial numbers; and they are then con-

ducted in turn to the booths where their calls are completed.

The 3,500 small lamps with which the map is studded glow

constantly in only partial brilliance; but when a demonstration

call is made, a row of lights indicating its route from New York
to the called city is brought to full brilliance, to remain so
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during conversation. There then appears in an appropriate

position on the map the name of the called city spelled in large

luminous letters.

As our visitor on the balcony looks down upon the activity

around the application desk, the novel ping-pong lottery, the

luminous " thermometers," the demonstrating visitors being

conducted to booths by pages, the crowd at the tables where

listening receivers are located, and the constantly changing

indications on the map surface, there is before him an intrigu-

ing scene. The effect is much like that which he experiences

when in attending the theatre a play unfolds before him.

Calls from the Demonstration Exhibit are handled at the

Long Lines toll office at 32 Sixth Avenue, New York. They
are accepted to any listed telephone in the United States.

When a call is to a non-Bell telephone, connection is established

through the courtesy of the telephone company operating in

that area, under arrangements endorsed by the United States

Independent Telephone Association.

It is obvious that the demonstration would not be so conclu-

sive if it consisted only of calls made by telephone people to

telephones selected by them. Instead there has been made
available the opportunity for visitors at the Fair to call any

listed telephone anywhere in the United States. This means,

of course, that both the calling and called parties cooperate

with the Telephone Company in demonstrating its service by

publicly making a call to which others can listen. It is a favor

on the part of the public in return for the chance to make a

call. This demonstration of the speed and quality of our serv-

ice departs from standard operating practices only to the extent

that just prior to the start of conversation the called party is

notified that he is to talk with someone who is calling from the

Telephone Exhibit at the World's Fair grounds and that other

people will listen in on the conversation. This notification ad-

vises him that in this respect the call is variant to the privacy

of normal telephone conversations and at the same time pub-
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licly recognizes his assistance and that of his friend in making

the demonstration possible.

The Voder

Leaving the Demonstration Call Room, our visitor continues

along the balcony as it swings around a large circular area over

80 feet in diameter and finds a vantage point about half-way

around this room. This is the exhibit space for the Voder, a

recent development of Bell Telephone Laboratories and one of

the new features in Bell System exhibits. At the balcony level

large windows extend around the outer wall, from which one

may look out to the grove of pine trees and the Theme Plaza.

The windows slope inward from bottom to top, while the side

walls under the balcony slope outward from top to floor, and,

in addition, are of fluted, convex structure. It is much as

though large cones were cut in two lengthwise and placed side

by side with the points under the balcony and the bases resting

on the floor.

This V-shaped arrangement of windows and walls above and

below the balcony is acoustically essential for the successful

demonstration of the Voder. The windows drive the sound

waves striking against them down onto the carpeted floor of the

balcony and the sloping, fluted side walls below force them up

against the under side of the balcony which is treated with

acoustic materials. The purpose of this arrangement is to pre-

vent the focusing of echoes such as occurs in whispering gal-

leries.

As our visitor stands at the mid-point of the balcony, directly

across the room from him is a platform extending out from the

opposite wall, on which is the Voder. This is somewhat larger

in size than an ordinary card table; and on its surface are 14

keys similar to those of a pipe organ, a few partially concealed

switches and three small knobs. There is a rest for the right

arm, a wrist-bar under the control of the left wrist and a foot

pedal screened by the desklike construction of the console. At
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the Voder a girl operator is seated and beside her stands an

interlocutor. Both Voder and microphone are connected to a

loudspeaker. The Voder itself is an assembly of telephone ap-

paratus for producing synthetic speech and the demonstration

of this phenomenon, which is a dialogue between the man and

the operator, tells our visitor how it works.

When the keys are pressed down, there is produced a sound

similar to that which would issue from the larynx if there were

present no throat and mouth cavities such as are used in form-

ing human speech. Played by various combinations of keys,

sounds resembling the vowels issue from the loudspeaker and

following this a number of consonants are spoken. It is shown

that these sounds may be made in the tone of full speech or as

though whispered, depending upon whether the operator de-

presses the left hand wrist-bar in the case of the former, or al-

lows it to remain in normal position in the case of the whispered

sounds. Having demonstrated these fundamentals, the man at

the microphone asks the operator to combine vowel and conson-

ant sounds into short words and as she does so those words

issue from the loudspeaker, clearly and intelligibly. Simula-

tion of the human voice is completed by the operation of the

foot pedal which raises and lowers the pitch. From this point

on longer words are formed syllable-by-syllable, then put to-

gether in whole and as a further step they are included as words

in sentences. The remainder of the demonstration is a dia-

logue between the man at the microphone and the operator an-

swering through the Voder. The program lasts about five

minutes and at the end starts in again on its repetition. This

demonstration of the illusion of the human voice, produced

solely by the manipulation of apparatus controlling electrical

circuits common in telephone use, is a lively and interesting

show. Our visitor has seen and heard something new in the

advance of scientific understanding of human speech. Already

a substantial contribution, it will play its part in telephone re-

search and engineering.
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Voder an Outgrowth of Fundamental Research

The Voder is a synthetic speaker doing electrically what one

does in talking, by controlling through keys sources of sound

corresponding to vocal cords and breath. It was an outgrowth

of fundamental researches in telephony carried out by Homer
W. Dudley in Bell Telephone Laboratories in his study of

electrical analysis and synthesis of speech. When the World's

Fair exhibits were being planned it was suggested that a syn-

thetic speaker could probably be developed by applying the re-

sults of this research and Mr. Dudley undertook that work,

producing the first model of the Voder. There remained the

problem of how to make it talk and to develop suitable equip-

ment for an exhibit. This further development was under-

taken by the Apparatus Development Department of the Lab-

oratories. Mr. Stanley S. A. Watkins assumed the difficult

task of developing its language. First he learned to operate

it himself, applying to that end various research results of the

Laboratories and a keen appreciation of speech sound. Then
he developed a course of instruction and a technique for select-

ing and training operators.

Learning to operate it was obviously working in and with

the unknown. The immediate problems were the construction

of speech sounds, the development of finger technique, acquir-

ing skill in pitch variation and, finally, proper timing. In ad-

dition, it was essential to insure that the motion of the finger

keys and other controls should be sensitive and consistent.

Mr. Watkins relates that when he first thought he had ac-

quired the ability to make the Voder say " yes " and was ex-

hibiting it to someone, his listener thought he was saying

"peanuts." That was indeed a challenge.

After having learned how to make most of the sounds used

in the English language, the next step was the development of

a course of instruction. This involved, as a preliminary, con-

siderable language research to select a useful vocabulary which

the Voder could quickly utilize.
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Having developed a language for the Voder and a course of

instruction based on that language, the next step was the selec-

tion and training of a group of demonstrators. It was decided

to recruit this group from Traffic Department operators. Since

operation of the Voder is entirely different from that of any

musical instrument, two qualifications are indispensable. They
are finger dexterity and an ear sufficiently critical to analyze

speech sounds on phonetic lines. It must be remembered that

widely different sounds are sometimes made on the Voder with

similar finger combinations, the only difference being in the

technique of depressing the keys. About 350 traffic operators

from the New York Telephone Company and the Long Lines

Department were given tests and of these 24 were selected for

training. By the time the Fair opens they will have been in

intensive training for a year and the seeming ease with which

they go through the demonstration will give but scant intima-

tion of the task of preparation.

The foregoing recital of Mr. Watkins' work gives but a

fragmentary idea of the fact that it has been outstandingly

pioneer. When he started with the Voder it was an unknown.

He has taken a theory and made it talk. For several months

he has had the assistance of Mr. Dick P. Fullerton, Jr., trans-

ferred from the Western Electric Company to the New York

Telephone Company. Mr. Fullerton has been helpful in the

training program and invaluable in keeping the twelve practice

Voders in the school at a high degree of operating dependa-

bility. Without his contribution, the program of bringing this

project to successful issue would have been seriously impaired.

Hearing Tests

At the conclusion of the Voder demonstration, our visitor

leaves the attractive room in which it is staged. Continuing a

short distance he sees across from the balcony, a glass enclosed

sound-proof room with aisles leading to fifty-six special tele-

phone booths for individual hearing tests. In these booths are
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given one of two types of hearing tests, that is, by the use of

pure tones transmitted from a phonograph mechanism through

telephone receivers. By this means visitors may test the

acuity of their hearing by Hstening to pure tones which gradu-

ally decrease in loudness until they are scarcely audible. In

order to make the test interesting to those who do not partici-

pate and easier for those who are going to take it, a convenient

principle of showmanship is utilized. Over the booths, op-

posite the balcony, and also visible from the main floor below,

our visitor sees a small stage equipped with microphone and

public address system. A girl demonstrator is seated on the

stage. She is presumably taking the same test as the people

in the booths below and what she is hearing in her receiver is

audible through the public address system to those of the bal-

cony and the floor below. A large test card similar in design

to those used by participants in the booths appears on a screen

beside the stage and is filled out as the test comes over the loud-

speaker. This description test provides a show of two or three

minutes duration for our visitor and at the same time gives him

easily understood instructions in taking the test should he de-

sire to do so.

A Stereophonic Demonstration

Further along on the balcony our visitor finds himself look-

ing down onto a large room similar in size to the one at the op-

posite end of the building where he saw the Demonstration

Telephone Call. At the end of the room across from him there

is a formal garden of paths, hedges and flowering plants, about

25 feet deep and extending from side wall to side wall. The
garden slopes up to a terrace at its rear on which our visitor

sees seated in garden chairs six persons who are engaged in

conversation. All that they say is plainly heard through con-

cealed loudspeakers. From what they say, however, he recog-

nizes that one of them is a member of the Exhibit Staff who, as

host, is engaging the rest in brief, informal conversation. After
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a couple of minutes of this friendly visiting, the host conducts

his guests down the garden path where they rejoin the audience

on the main floor. Meanwhile, the floor of the terrace on

which they were seated has been moving sidewise, carrying the

vacant chairs out of sight of the audience and bringing into

view a similar arrangement of chairs in which there are seated

mannequins—store window dummies—corresponding to the

visitors who have just left the terrace.

All that the visitors and the host have said is now repeated

through the loudspeakers ; and this reproduction is stereophonic

so that the reproduced sounds appear to come from the same

place on the terrace as they did originally. What the woman
who was seated in the second chair happened to say is heard

just as though it came from the mannequin now occupying her

former place. The reproduction is complete both as to tones

and loudness and as to spatial relationship. What the terrace's

former visitors hear is therefore a complete reproduction of

what they said; and they hear themselves exactly as others

heard them, to mutual amusement with the audience.

When the reproduced conversation has been completed the

platform of the terrace slides back to its former position bring-

ing into view again the original seats but now they contain five

new visitors. And so, in groups of five, selected visitors have

the opportunity of hearing themselves in complete and natural

reproduction. The guests each time are selected, from those

of the audience who wish to participate, by an ingenious lottery

device formed by an adaptation of step-by-step dial equipment.

This arrangement was developed in the Laboratories by Mr.

L. P. Bartheld of its Systems Development Department. He
also assisted materially in other electrical features of the ex-

hibit, notably the Demonstration Telephone Call.

This new acoustical Exhibit which makes its bow to the pub-

lic at the New York World's Fair of 1939 has the binaural, or

stereophonic feature of the famous Oscar show of the Chicago

Exposition of 1933; but it is a marked extension of that early
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exhibit. Looked at in one way it is a mass production of audi-

tions, offering to seven or eight hundred visitors a day oppor-

tunities to hear their voices reproduced with remarkable acous-

tical fidehty. To the audience the show has something of the

characteristics of an " amateur hour " with its constantly chang-

ing succession of actors.

Technically this Exhibit is remarkable for the stereophonic

public address system which amplifies the words of the par-

ticipants; and for the recording and reproduction stereophon-

ically of what the participants say. These technical develop-

ments are the application of fundamental researches in Bell

Telephone Laboratories which have been carried out under the

direction of Dr. Harvey Fletcher and with important technical

contributions by Dr. E. C. Wente.

The complete stereophonic transmission and reproduction of

sound was first demonstrated to the public in 1933 before the

National Academy of Sciences at Washington. The stereo-

phonic binaural public address system was first utilized in the

Rose Bowl at Pasadena, California, a couple of years later.

For this exhibit, however, there was required the stereophonic

—two channel—recording of sound and its faithful reproduc-

tion. This was accomplished by using a magnetic tape method

developed by Mr. Wente and his associates.

In these research developments of the Laboratories it was

early recognized that there was the possibility of a striking

Exhibit at the New York World's Fair of 1939. There re-

mained, however, many unsolved technical problems in connec-

tion with the pickup, recording and reproduction of sound and

in the acoustical conditioning of the Exhibit space. Tape re-

cording equipment needed to be developed to handle two tele-

phonic channels in perfect synchronism and to operate reliably

for 12 hours, seven days each week of the Fair. The many
technical problems of apparatus development and acoustical

conditioning, installation and operation have been successfully

handled by members of the Apparatus Development Depart-
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ment of the Laboratories under the direction of Mr. W. A.

MacNair. In the design of the acoustical treatment of the

space, engineers of Electrical Research Products, Inc., co-

operated. These same engineers were also responsible for the

very difficult acoustical problems presented by the Voder space.

The " Hall of Pioneers "

Our visitor, continuing along the balcony, on the opposite

side of the building by which he reached the acoustical exhibit

just described, comes to a space where the balcony has been

widened to a large room of circular shape. It is designated

"Hall of Pioneers" in honor of telephone pioneers past and

present. At the center of the room is a Voice Mirror with

capacity sufficient to permit several thousand visitors a day to

hear their voices as others hear them when they telephone.

Around the walls of the room are several exhibits of historical

and modern equipment and also apparatus of scientific sig-

nificance, so that those attracted to the progress of communica-

tion by telephone will find many features of interest. On the

main floor, in the space underneath this Hall of Pioneers, there

are two exhibits: another Voice Mirror and a small model of

a panel dial unit. Although this unit is only about five feet in

length, it shows the operation of the equipment which is utilized

in connecting a calling telephone in one office to a called tele-

phone in another office. It shows also, the operation of a mes-

sage register. The equipment is so condensed that visitors can

get close enough to follow its operation easily. As an attrac-

tion of further interest they may trace the progress of calls

which they dial themselves. The model dial unit was origi-

nally developed by Mr. W. R. Daniels, Supervising Instructor

in the Manhattan Plant School of the New York Telephone

Company, for use in Open House Demonstrations.

A short distance beyond the Hall of Pioneers, our visitor

looks down upon a second group of fifty-six special telephone

booths, where hearing tests are given by use of words trans-
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mitted, as in the case of the tones test, from a phonograph

mechanism through telephone receivers. This test also has its

small stage occupied by a girl demonstrator.

In passing this exhibit our visitor returns to the point at

which he reached the balcony to start his tour of the building.

He has seen seven exhibits, the Demonstration Telephone Call,

the Voder, the Hearing Test for Tones, the Stereophonic Au-

dition Exhibit, the Voice Mirror, the Equipment Exhibit in the

Hall of Pioneers and the Hearing Test for Words. The eighth

is the Model Dial Unit. All these exhibits employ appa-

ratus and techniques which either are adaptations of the equip-

ment and methods employed in telephonic service, or are out-

growths of its acoustic studies. There are no importations of

entertainment or attractions foreign to the telephone field.

The Unique Importance of the Balcony

Had the visitor so desired he could have descended at any

time to the main floor and participated in all the exhibits ex-

cept that in which the Voder is demonstrated. This oppor-

tunity to become a part of what one has come to see follows a

sound principle in showmanship and will give our exhibit wide

popular appeal.

The provision of a balcony from which those not desiring to

participate may view the exhibits, is a distinctive feature.

From this vantage point our visitor, whom we accompanied on

his tour, looked down upon exhibit after exhibit in which the

participating visitors made a show within a show. In contrast

to having been on a moving platform, or subject to some other

means of slow transportation, our visitor while on the balcony

could regulate his progress to suit his own desires, pausing

where and for as long as he wished. But wherever he looked

to the floor below, something of interest was going on which he

could see, hear and understand.

The development of a plan for a Bell System exhibit presents

a problem which if answered correctly will add to the prestige
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of the System and if answered poorly will detract from it. It

is significant that at The Century of Progress in Chicago and

subsequently at the smaller expositions in San Diego and Dal-

las, the Bell System exhibits were largely attended and well

received. It is convincing testimony that the value of what is

appealing to a World's Fair crowd was correctly gauged in

these three cases. The philosophy of those telephone exhibits

was developed by Mr. John Mills of Bell Telephone Labora-

tories, and in its more complete form has been applied to the

New York exposition, for which he suggested the main features.

His plans also included the added attraction of the balcony as

indispensable to superior showmanship.

In all this work on World's Fair Exhibits, Mr. Mills, who is

Director of Publication in the Bell Telephone Laboratories,

has had the collaboration of Mr. M. B. Long, Assistant Direc-

tor of Publication. To Mr. Long has been delegated each time

full responsibility for the necessary technical developments and

for their coordination into a smoothly operating exhibit. The
size and complexity of the exhibits at New York has presented

a wide range of difficult problems, all of them technical, some
of them aesthetic and others of an operating nature. In their

solution Mr. Long's judgment has been unerring with the re-

sult that the presentation of these exhibits will be artistic, ap-

propriate and easily workable.

Arrangements Within the Exhibit Building

The building in which the exhibit will be housed is a large,

imposing structure, irregular in shape, about 350 feet long and

over 100 feet in width. Its interior arrangement is such that

it is in reality a series of six small theatres, with their foyers

contiguous and having the added feature of a continuous bal-

cony. The decorative scheme of Venetian red and French

gray is distinctively attractive. Owing to the fact that the

exhibit is entirely acoustical in character, the main and balcony

floors are completely carpeted as a precaution against sound
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distortion. The carpet is of a color and pattern harmonious

with the decorating scheme. As the visitor moves from ex-

hibit to exhibit through the building he will be impressed by
the dignity of its proportions, its structural arrangement and its

attractive decoration. The many problems involved in super-

vising the erection of this large building with its special ar-

rangements and facilities have been handled with architects and

contractors by Mr. J. H. Gordon, Jr., Chief Engineer of the

Long Island Area of the New York Telephone Company, and

his associates.

There is a wing to the building which contains, on its main

floor, offices and service quarters for the operating personnel.

On the second floor, reached from the balcony level at the Hall

of Pioneers of America, there is a large and attractive Lounge

for Telephone Pioneers, their families and friends. It is hoped

that Pioneers will make use of this Lounge for relaxation and

as a meeting place with telephone friends, and it is hoped that

members of the Bell System family who happen to have less

years of service than those of Pioneers will also use this Lounge

to which they are invited.

The exhibition of the telephone to World's Fair audiences

had its origin in the presentation of the infant telephone by Dr.

Alexander Graham Bell at the Centennial Exposition held in

Philadelphia more than sixty years ago. Among the exhibits

since that time, this one at New York will be the most compre-

hensive. In it the telephone art will be set forth as an achieve-

ment of today and an augury of tomorrow.

Thomas W. Williams
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MEASUREMENTS AND TESTS IN

TELEPHONE RESEARCH

The activities of the Bell TelepJione Laboratories in-

clude all the engineering arts irhich pertain to electrical

communication and to the composition and construciion

of communication equipment, and all the sciences basic

to those arts. Mathematics, ptiysics, and chemistry are

fundamental to its work; biology and botany enter into

its consideration of textiles cmd timtyer products, and

pfiysiology and psycliology into its l^noirledge of the action

of vocal and auditory mectutnisms.

In its searcti for tlie belter ttiing and the better tray,

the Laboratories must understand old materials more

lliorougldy: must develop or invent neir materials, alloys,

compounds: must devise new methods, processes, tecti-

niques. Its fruitfulness depends on inventive ability

backed by patient inquiry and ctiecked by experiment.

Painstafiing tests often involve ttwusands of measurements

ivitfi complex instruments t)uilt for ttie purpose. Some

of tliese instruments, and ttte men wlio design, build, and

use them, are stiown in tfie pictures on the following pages.
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77/r /)ilcli (111(1 I'oliimc of sound cmillcd llirotu/li (in " (irlijicidl nioiilli" c(in he closely

conlrollcd. JJctirc, the IrunsiniUcr b(niKj (uJjtislcd in front of one of Ihese

devices con he tested under al)solaleh slondord conditions.
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This projection microscope makes /)()ssihle e.rlremely accurale measuremenls of (he

thickness of the jmper rini/s used to cushion the edges of
telepJtone transmitter diaplinujms.
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Delicate IcshjiJ sound iicrci'iilion (tie niadc from lliis rlcrdlcd clKiir inside a citrhiiiK'd

s/Hicr. The riirldins. hy hrrnkittij up rcjlcriioiis from the ivdlls,

f)r('r('nl llic rrrdlion of a sound pdllcrn.
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A telephone transmitter, nornudly actuated fjy tlie voice., can aiso be actuated f)y an
electric motor. Tfiis mattes it /)ossil)le. as in this picture, to estal)tish

definite conditions icliicli are sut)ject to accurate measurement.
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Jlic chcrkcrpd /xillffti in llic forc^iround rcf/islcrs Ihc (inioiml of molion m the

diaplinif/m of a Iclcphoiir receiver its il is pressed loinird Hie pole pieces.
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Measurement of the niagncUc properlies of a leleplione rereirrr is mude hy nic<ins

of the apparatus shown here.
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A (nuismilh'r hiilloii is hcinn pldccd inside this Icslinf/ chdmhcr "the (jiiirlrsl phtcc

in \cii' ) ork (lHy"~ la nicdsiirr Hit' niiniilc (inioiinl of n(nst'

irliicli lite carbon (jranides llicrnsclres oridinnlc
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Metals, seemim/ly so solid, can absorb appreciable ainounls of (fasfrom (he atmosphere.

Since the various kinds of qases have different effects on the magnetic prop-

erties of niclals. tliis apparatus has been devised to determine the

kind and (mtount of (/as present.
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J^rccisc nicdsurcnieiils of Ilie sfmciiuj of Iccllt on a molion-picinrr sprockel wheel

reveal the cause of irre<fulurities in sound picture reproduction.
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Here is a device for nieasurijuj and counling—by sfrenfith, by kind, by number-

currenls somelinws set up in telephone lines by ligfdninc)

or by induction from poiver lines.

4he
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In unalyzhuj rniiiiile sunij)les, a hil of Ihe drop of solnlion on llir slide in. Uie foreground
is deposited on Ilie eelI in, (he eenler of Ihe table . where its electrolysis is

observed throiif/h the hinoeuldr ntieroseo/)e. (lopper, for e.ntinple,

(/ices a eliaraeteristic color to the electrode.
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Time is an important element in testing tlie effectiveness of the mrions preservatives

with lohich telephone poles may be impregnated. Here hundreds of t)its of wood,

variously treated, are exposed to attack by fungi under controlled conditions.
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Molion pictures hikcii al Ihc rale oj ^iJHHi cxposiurs a srcoiid. (iiid Uit'ii projcrh'il sloirly

or studied us separute pictures, rereul niucli ulxiut tlie perforinuuce of luoniuj

parts. Here llie unnulure of u reluy is alxntt to he pliotofiniplied in motion.
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The irausniission cliaracicrislics of ielephone lines vary tcilh changes in teniperalure.

Here, measurenienls are being made of the constants of a reel of cable in the

cold chandyer just risible at the right of the picture.
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Notes on Recent Occurrences

OPEN DIRECT SERVICE TO AUSTRALIA

DIRECT telephone contact between the United States and

Austraha was established on December 20 over a short-

wave radiotelephone circuit between San Francisco and Syd-

ney. The occasion was marked by an exchange of greetings

between government and telephone officials over a circuit link-

ing Washington with Sydney and Melbourne.

Telephone service between this country and Australia has

hitherto been set up over two radio circuits interconnected at

London. The new route shortens the distance by more than

4,000 miles and provides a much better quality of circuit.

The San Francisco-Sydney circuit is operated by the Amer-

ican Telephone and Telegraph Company and Amalgamated

Wireless (Australasia) Ltd. The circuit interconnects all

Bell and Bell-connecting telephones in the United States,

Cuba and Mexico with the Austrahan Post Office system. On
account of the shorter distance over the direct route, the rate

is materially less than heretofore. A three-minute conversa-

tion between San Francisco and Sydney, for instance, costs

$21 on weekdays and $15 on Sundays. The rates are some-

what higher for points on the Atlantic seaboard.
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On Watch—All Over the Map
Editor's note: Since the first of the year, groups of telephone people have

been able to witness at Long Lines Headquarters a dramatized presentation

of the functions of the Traffic Control System. To give readers of the

Quarterly some idea of these informative demonstrations, the following

article was prepared by one of the " dramatis personnae."

CONSIDER the sad case of Argus, that personage in Greek

mythology who had a hundred eyes, quarreled with a

jealous goddess, and forthwith found his prized orbs destined

to serve forever as decorations on the peacock's tail. Poor

Argus of Mount Olympus was endowed to watch everything,

but seems to have found no occupation worthy of his talents.

Argus would feel more at home in the Bell System today.

Or perhaps not. For he would discover mere mortals outdoing

him in both fancy and fact as they watch over long distance

telephone circuits. This responsibility enters into the jobs of

a great many telephone workers, of course: testboardmen, sec-

tion linemen, and engineers, to name a few.

One other group might well have even less reverence for

Argus. These particular people—men and women—operate

the Traffic Control System which is maintained by the Long

Lines Department to direct and coordinate the movement of

telephone traffic over more than two and a half million miles

of talk highways. On this network about 100 long distance

calls—averaging nearly 250 miles in length—whizzed back and

forth every single minute during 1938: that is to say, this would

have been the minute-by-minute count on calls placed if the

total volume had been spread evenly throughout the year.

But telephone traffic is never so ideally distributed—and

that's where the Traffic Control System fits in. The country-

wide circuit layout has been engineered to meet average traffic
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requirements, but every day—and, indeed, almost every hour

—brings variations from average. In the interests of uniform

service and to make the most efficient use of the facilities

available, it is frequently necessary to make layout rearrange-

ments and route structure changes. Some of these rearrange-

ments can be planned in advance—such as those necessitated

by scheduled conventions or sporting events. Other adjust-

ments, however, must be made on an emergency basis because

of unpredictable changes in traffic flow and because of circuit

failures.

Many situations require give and take between widely scat-

tered telephone offices in order to even out possible delays to

traffic movement. Judgment can be based only on a view of

the picture as a whole, which makes it important that authority

to make decisions and to take action be centralized. This

authority is vested in the three Traffic Control Bureaus which

make up the Control System. Located at New York, Chicago,

and Cleveland, the Bureaus are in constant touch with operat-

ing rooms in their areas—and with each other—by telephone

and teletype. By this means they receive current information

on circuit and traffic conditions.

As a result of up-to-the-minute checks, combined with office

records, charts and " display boards," each Bureau constantly

maintains a bird's-eye view of the situation in its area in

relation to the network as a whole.

A brand of foresight exceeding the powers of a hundred eyes

is required on this job, so Argus need not apply. Granting

him perfect vision beneath that classic brow, he almost cer-

tainly would fail the mind's-eye test. If his pride permits,

however, he is invited to sit quietly with us in the New York

Bureau, to watch the Traffic Control System meet one of its

most important responsibilities on a day especially chosen to

deflate the Argus ego. The day is a flashback to a date, on

the calendar of a year or so ago, which brought a cable failure
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ON WATCH—ALL OVER THE MAP

serious enough to threaten long distance telephone service in

cities all across the land.

It is 9:05 A.M. A wintry morning. The New York Chief

Testboardman calls the Supervisor of the Bureau. We catch

ominous words. . . .

"Looks as though we're losing the Harrisburg-Pittsburgh

cables. Trouble came in about fifteen minutes ago—Harris-

burg-Shippensburg section. . . . The B cable looks like a total

failure, with a few pairs out in the A, but I don't know what

they are yet. . . . Circuits crossed and grounded. . . . I'll

have to call you later.". . .

"OK, we'll get busy!"

NY TO CGO AND CLEV

TOTAL FAILURE OF HBG-SHIPP B CABLE. FEW LOST

IN A. WILL CALL IN A SHORT WHILE, PLEASE STAND BY

FOR CONF.

EMG

OK CGO

OK CLEV

The Bureau does get busy, but with orderly speed. Key
people gather 'round and quickly agree on the first moves to

be made. How many and exactly which circuits are routed

through these cables? What per cent of each circuit group is

affected? Can the total circuit casualties be estimated?

Bureau records yield the answers, and they are included in ai

preliminary report telephoned immediately to the General

Traffic Manager's office:

"... Cable failure between Harrisburg and Shippensburg.

8:55 A.M. About 156 circuits affected. The worst groups

are Pittsburgh-Harrisburg, 3 short out of 4. Pittsburgh-New

York, short 17 out of 26. . . . No cause or prospects yet. . .
."

Nimble fingers post the same story in colored plugs on the

New York Display Board. (Likewise, the Cleveland and

S3
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Chicago Bureaus will soon have posted their boards for circuits

affected in their areas.)

Now with a visual interpretation before us, we see that

enough circuits remain intact to handle traffic comfortably at

DATE ISSUED 4-25-38 NAME OF CABLE HARRiSBURG"PITTSBURGH LETTER B
SECTION HARRISBURG- SHIPPENS.BURG



ON WATCH ^ALL OVER THE MAP

pany men at Harrisburg and Pittsburgh to get agreement on

the first relief measures. . . .

NY TO ATLA

PLS ADV. PLANT TO EXPECT HEAVY PATCH LOAD.

MAC

OK ATLA

As preliminary mobilization goes ahead, we begin to under-

stand the significance of the Bureau's activities. Somehow

we are reminded of the fire warden in his high tower overlook-

ing valuable forest areas. He, too, would understand about

eternal vigilance and resourceful action in a job where " Pro-

tection" literally is a watch-word. The circuit layout is so

well integrated that this line interruption in Pennsylvania will

be felt in a hundred cities from coast to coast, because it affects

some of the lengthiest and busiest long distance lines in the

country. The network is closely knit, complex. But it also

is built for flexibility, permitting almost endless combinations.

In this particular case, facilities lying far away, within the

CGO TO NY

READY ANYTIME FOR CONF.

EFB

OK NY REW

jurisdiction of the Cleveland and Chicago Bureaus, are in-

volved. Presently they are being discussed in a three-way

telephone conference. Constructive thinking, long experience,

cooperative spirit—all these factors are in evidence.

"... Now, Chicago, let's talk about the groups terminating

in your area. We have only three Philadelphia-Pittsburgh

through circuits working out of ten. We'd better get five

more in there right away. Where could you meet us? "

"Well, Washington-Pittsburgh has fifteen circuits. Let's

take four out of there and one through Newark."
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"Good! Hello, Cleveland. On Pittsburgh-New York

we're short sixteen out of twenty-four. We can meet you at

Albany, Newark, Bait- . . .
."

" Make it five out of Baltimore? "

" Fine, Cleveland, we'll order. Let's look at Indianapolis-

New York; also Chicago-Los Angeles and other Coast

points. . .
."

"Yes, surely. . .
."

"... And let's turn up the Chicago-New York reserve cir-

cuits that are not in the B cable. Then we can . . .
."

..." Good idea—do you agree. New York? "...
From such fragments of shop-talk we gather that restoration

plans are fast taking shape. Simultaneously, other workers

in the three Bureaus are engaged in similar telephone contacts

with their own Plant, Engineering, and Traffic forces, along

with local operating companies of the Bell System in all direc-

tions. Teletypewriter messages zip back and forth between

scattered offices having a stake in the situation. Bureau su-

pervisors select the circuits most adaptable to the needs of the

moment; then decide where and how the lines should be as-

signed. Patch orders, giving details on these rearrangements,

constitute a stream of instructions flowing to the testboards

for execution.

NY TO CLEV

PO 12939 NO. 65 NY-PITB THRU RICH. ^

VCW

OK CLEV REB

Scarcely an hour has passed since the cable failure struck.

But telephone minds from points half the country over have
" looked at " the scene of the trouble. They have agreed on

temporary restoration moves, shared the required facilities

from their areas. Mr. and Mrs. Public, meanwhile, have been

putting through more and more calls every minute, as per daily
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habit. And, without suspecting the fact, in many cases these

" travelers " have been widely detoured on the way to their

telephone destinations.

tlll^- TRAFFIC CONTROL ORDER. NO. 12939 --;-



BELL TELEPHONE QUARTERLY

balance be maintained? Chances are fairly good, judging

from the additional details now being telephoned by the Plant

Department concerning the break itself. . . .

" This trouble was caused by a truck overturning, catching

fire and burning sheath and all insulation from the B—plus

two or three feet of sheath in spots, and some insulation, on

the A. Gangs and material are moving in from both sides of

the break, that is, from Harrisburg and Shippensburg. They

left at 9:30, and will get to the trouble about 10:30. We've

checked and find we can make 20 or 25 circuits good with

spares, if you'll tell us what you want."

"All right! We'll fix up a list and give it to Harrisburg.

And are there any prospects for restoration yet? "

" Not yet. But I'll have someone call you."

NY TO C LEV AND CGO

HAVE 25 SPARES WILL MAKE CKTS FROM

PITB EAST IF YOU AGREE.

CWH

OK CLEV

OK CGO

The spare circuits are set up as promised and the Bureaus

assign them to sections as needed, based on incoming informa-

tion as to traffic conditions at various points. For the problem

now is to keep watch in all directions to make sure that dif-

ferent areas are getting a fair share of the available facilities.

The hour hand barely reaches 1 1 a.m. when another Plant re-

port brings encouraging news. . . .

"Just wanted to let you know that the gang's on the job,

running in twisted pair. Circuits will be coming up about 20

an hour, I hope. But it's pretty cold out there on the line

—down around zero with a high wind. That may slow 'em

up some. We might finish up by 5 p.m. But with the

weather tough as it is, better figure on 6:30 or 7 o'clock. . .
."
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Control makes quick use of this information. Teletype

flashes it to the other Bureaus. Telephones speed it across the

map to other waiting offices whose shortened facilities are be-

ginning to feel the pressure of traffic as the day wears on.

"Circuits will be coming back at the rate of 20 an hour."

NY TO CGO AND CLEV

CKTS ON TWIST WILL COME UP 20 AN

HOUR STARTING IN FEW MINS. HAVE GIVEN LIST TO PLANT

FOR FIRST LOT. IT INCLUDES REST OF OD CKTS EAST

OF PITB AND NY-CGO, ADV« IF NOT OK.

AEE

OK CGO

OK CLEV

Every office is ready with its answer: . . . "The circuits we

need first are Nos. 7, 8, 9 Philadelphia-Pittsburgh; 54, 55, 57

New York-Pittsburgh ... 4, 5, 6 to Boston . . . Dallas,

Seattle, Reno. . .
."

The clock ticks swiftly on. Circuits keep coming back

through the repair crew's efforts, together with further re-

arrangements of the normal network whenever and wherever

possible. The Control Bureaus continue their panoramic

watch over the layout, anticipating congested points, asking

questions, making suggestions. The combined thinking and

action of 42 telephone offices in as many different cities is being

coordinated in the attempt to save long distance users from

undue inconvenience or disappointment.

How has the attempt fared? We get some idea by listening

in on the New York Bureau's 2 p.m. report to the General

Traffic Manager:

"... I believe the reports I've been giving you have

covered the general progress of things, but I wanted to assure

you that the current replacements apparently have met service
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needs. Out of the 156 circuits in trouble, 124 have been made

good one way or another. With most of the busy hours behind

us, except a few western points, there won't be much of any

problem. ..."

NY TO BOS AND PHLA

CANCEL ALL EMERG ROUTES AND RETURN TO

NORMAL ROUTES.

REW

OK BOS

OK PHLA

The emergency has been met. All hands may now return

to routine things that . . . But wait. We learn that the work

just done must now be undone. That is to say, the Control

Bureaus have the responsibility of getting the layout "regu-

lar," or back to normal. This means retracing the telephone

and teletype trail that was blazed around the country during

the past five or six hours. . . . Examining conditions anew.

. . . Taking down the patched layout stitch by stitch, care-

fully timing each move to protect current service needs. . . .

Ordering circuits placed back on their normal beats in readiness

for evening busy hours. . . . Turning back to Plant the long

copper threads required in the resumption of testing work. . . .

NY TO CLEV

ALL EMERG ROUTES INTO EASTERN AREA MAY NOW BE CANC.

C W H

OK CLEV ELP

Progress toward normal is faithfully reflected on the big

display boards in the three Control Bureaus. Previously

studded with plugs of white, orange, green, and blue, meaning
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" cloudy," the boards now are almost clear, meaning just that.

The clock registers 6 p.m., and it finally is safe to consider the

emergency conquered. The sun sets upon another day—an-

other day during which the country's long distance service

varied little from the standard expected of it.

NY TO CGO AND CLEV

HAVE AGREED WITH NY TB TO TAKE DOWN

RESERVE CKTS AT THEIR CONVENIENCE.

CUH

OK CGO

OK CLEV

Tomorrow? The events of today may be repeated—in

greater or lesser degree—involving some other troubled point

in the network. Potential hazards from man and Nature are

many, along communications strands whose total length would

be sufficient to build 1,000 separate lines around the earth at

the equator.

Should tomorrow bring no line interruptions anywhere, Con-

trol System people will not lack for practice in their specialty.

The day-to-day job involves many things. There are frequent

cases where the business offered will overrun contemplated

circuit loads unless relief is provided. During normal periods

of circuit loading, hundreds of such instances arise each month.

Arrangements must be made for the release of circuits to the

Engineering as well as Plant Departments for testing and

maintenance work, in such amounts and at such times as will

make it possible to do these jobs in the most economical way.

Here, too, hundreds of circuits are concerned each month, fre-

quently involving replacements of many of the circuits so

released.

An intimate knowledge of circuit group performance also is

useful for other purposes. For instance, frequent reference of
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such information to the Traffic Circuit Engineer is invaluable

to him in determining future circuit requirements.

To Argus, if he remained to witness the day's cable-break

events with us, a last and frankly prideful word. The worst

possible traffic jam in history has never happened. It will

occur at that inconceivable instant when Control personnel,

together with all the others, are bereft of their present proclivi- .,

ties for keeping an eye on everything.

Mount Olympus papers please copy.

H. D. HOCKER
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The Geography of the Bell Telephone

Laboratories

A SMALL frame building—a forest of stub poles—a tele-

phone central office—a box and balcony on a pole—an

automobile trailer—these are some of the places where Bell

Laboratories engineers carry on their development work.

For "463 West Street," famous address among communica-

tions men, houses only a part of the Laboratories' activity.

Across the street is its Vacuum Tube Laboratory; and in

modern loft buildings nearby are other laboratories and of-

fices. These furnish space for such activities as can be car-

ried on in urban surroundings. But dust storms occur in

the Middle West; to study the static interference they produce,

engineers must go to Texas. Sleet may appear anywhere,

but no one knows when; engineers from the Laboratories in-

stalled automatic measuring apparatus at several likely spots

and left it. Short-wave radio channels, now the backbone of

transoceanic telephony, first had to be studied extensively;

their wide-spread antennas were installed in New Jersey farm-

land remote from sources of interference.

Some of these Laboratories outposts have made communica-

tions history. There was the shack at Montauk, Long Island,

from which the Bell System's first radio transmissions were

made in 1915. There was a similar house at Arlington, Vir-

ginia, whence the first transoceanic radio telephone tests were

made that same year. There was the " Market " telephone

building in Newark, where the first power-driven switching

system was installed in 1914, and the telephone building in

Omaha where the first panel system was cut over in 1921.

Even at Gulfport, where thousands of treated pole samples live
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their lives in obscurity, history of wood preservatives is being

made.

When Bell Telephone Laboratories began operations in

1925, it took over from its predecessor, the Engineering De-

partment of the Western Electric Company, a field laboratory

at Deal, New Jersey, where work had been done on ship-to-

shore radio telephony. Four years later, additional land was

purchased, bringing the acreage up to 208, and facilities for

studies of radio transmission were greatly augmented. Also

in 1929 a tract of land at Holmdel, New Jersey, was purchased

for a radio reception laboratory which replaced a smaller tract

at Cliffwood, used from 1919 to 1930.

At the Deal and Holmdel Laboratories, the Radio Research

Department is now conducting experiments and tests of short-

wave radio transmission and reception; it is designing and

developing apparatus and methods intended to improve radio-

telephone services of the Bell System. The so-called " Musa "

antenna system, which selects a particular beam of incoming

radio waves, was evolved at Holmdel. Testing in connection

with short-wave transatlantic transmitter development is done

at Deal.

The transmission of electric waves at extremely high fre-

quencies, with wavelengths in the order of 10 cm. through rods

of dielectric material and through metal tubes, without the

usual return conductor, was predicted mathematically many

years ago. Experiments that have been made with electric

wave guides have confirmed this theory. Since 1931 wave

guide research has been carried on at Holmdel. These wave

guides offer the possibility of transmitting very wide frequency

bands, and consequently extremely large numbers of speech

channels.

Holmdel was recently the selected site when the Physical

Research Department wanted to make certain acoustic tests

under conditions approaching ideal free sound wave propaga-
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tion. A wide open space was required. For the experiment a

small sound source was placed at the center of a 100 ft. square

concrete platform. This resulted in a progressive hemispheri-

cal wave which was used to make measurements of the direc-

tional characteristics of sound perception of the human ear

and also to study certain diffraction problems related to micro-

phone baffles.

PLEASANT
GROVE CHESTER

• • •
LONG

VALLEY

WHIPPANY

• MORRIS-
MENDHAM TOWN

SUMMIT

Locations of Activities Carried on in New Jersey by the Bell
Telephone Laboratories

Whippany and Mendham Laboratories

With the advent of high-power broadcasting it was neces-

sary to have a field laboratory that could conveniently be used

as an extension of the Radio Development Department in

New York and which would still be sufficiently out in the

country to avoid disturbing any large group of listeners. Such

a site was obtained in 1926 at Whippany, New Jersey, and was

used for the development of a 50-kilowatt broadcast trans-
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mitter. There are probably many readers who remember lis-

tening to this powerful transmitter, known as " 3XN," which

was heard throughout the country during test periods after

midnight. Upon the completion of this work, other high-

power developments became necessary, so that further expan-

sion to the property was made in 1931 with the addition of 75

acres of adjacent property, which brought the total to 122

acres. (See Frontispiece.) Previous to this the north and

south wings of the main laboratory were reconstructed to care

for the development of apparatus for aircraft radio, common
frequency broadcasting, and long-wave transoceanic radio

projects. Meanwhile this laboratory was used so constantly

for transmitter work that it was necessary in 1930 to find a

new location for field strength measurements and for radio re-

ceiver developments. The location desired was one sufficiently

removed from the Whippany laboratory to avoid interference

from tests on transmitters and yet close enough to facilitate

transportation between the two of engineers and equipment

employed at both places. Such a place was found about ten

miles away at Mendham where, for the past seven years, stud-

ies have been conducted in broadcast receivers, and communi-

cation equipment for aircraft, police and marine service, field

strength measurements, precision frequency-measuring appa-

ratus, and radio interference.

As part of the broad study of radio communication between

ground and aircraft, two airplanes are used as flying labora-

tories. These planes are based at Hadley field, a relatively

short distance from the Whippany and Mendham laboratories,

in a hangar leased for the purpose which also provides adequate

ground laboratory space. Among the more recent work that

has been done, in addition to the development of aircraft trans-

mitting and receiving equipment, are the terrain clearance

indicator and the airplane locator.

The Whippany laboratory has also been used for tests other
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One of the Aerial Cable Tests at the Fleld Laboratory at Chester, N. J.
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than radio. Several years ago response measurements were

made on high-power loud speakers. One group of speakers

had a sound-power output of 100 watts, and another group 500

watts. At another time experiments to determine the flam-

mability of central office wiring were made. A small fireproof

temporary building was erected for this purpose. Regular

dial-office frames were used, some wired with standard cable

and others with improved types of cable. Careful observa-

tions were then made, under fire conditions, of relative flam-

mability. In connection with these studies, tests were also

made on the effectiveness of various types of fire-fighting

equipment for use in central offices.

Outside Plant Development Laboratory at Chester

Many of the products used out-of-doors in the telephone

plant are of a character which renders impractable their com-

plete development in a city laboratory. Moreover, the de-

velopment of such products in the actual operating plant and

on the rights-of-way of the Bell System would involve difficul-

ties, delays and inconvenience both to the operating companies

and to the Laboratories. To provide facilities for such work,

a fifteen-acre plot was leased in 1928 near Chester, New
Jersey. This proved to be inadequate for certain test purposes

not originally contemplated, so that eighty-five acres of ad-

jacent property were purchased in 1930. One important

study here was that of contacts between adjacent line wires

when they swing in the wind. The closer the spacing, the less

noise is picked up, particularly at the high frequencies of the

new Type J carrier system. However, contacts between wires

produce noise in telephone circuits and false signals in tele-

graph circuits. Experiments confirmed the practicability of

decreasing the spacing between wires of a pair from twelve

inches to eight inches, or in some cases to even less. Another

investigation was the effect of sway on aerial telephone cables.
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Here was developed the plow for placing rubber-covered wire

directly in the ground. Extensive tests of various guy an-

chors have resulted in the specification of an improved form.

The "mortar bandage conduit joint," the most effective

method yet devised for excluding silt from the joints of vitrified

clay conduits for underground cables, was developed at the

Chester laboratory.

Test plot studies of timber preservatives mentioned above

were started by the Laboratories in 1925 at Gulfport, Missis-

sippi, where specimens of treated and untreated wood are

planted in the ground from time to time. A similar test plot

was placed in operation at Limon, Colorado, in 1929, followed

by one at Chester the next year. These three locations repre-

sent widely varying conditions: Gulfport, high rainfall and

humidity and a long growing season, factors very favorable to

decay and insect attack; Limon, low rainfall and humidity and

a much shorter growing period, conditions making decay much

less rapid; and Chester, where conditions are between the ac-

celerated rate of decay at Gulfport and the slower rate at

Limon. All three locations have demonstrated their practical

value in connection with the selection of suitable preservatives

and economical methods of prolonging the life of poles.

Laboratories at Hav^thorne, Kearny and Point Breeze

Most of the laboratories development work on lead-covered

cable has been carried on in the plants of the Western Electric

Company at Hawthorne, Kearny, and Point Breeze, as the

cost of the required equipment makes it impracticable to build

cable structures in the Laboratories. For many years the

group at Hawthorne carried on all this work, but gradually the

development of exchange-area cable has been transferred to

Kearny and the development of toll cable to Point Breeze. The
Hawthorne cable laboratory was discontinued last November.
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Chemical Laboratory at Summit

For nearly ten years certain groups of the Chemical Labora-

tories have occupied a three-story building at Summit, New
Jersey. Here studies are made on non-rubber insulation,

ceramics, dielectric materials, wood preservation, and certain

electro-chemical problems. The rottii of wood is caused ex-

clusively by fungi which feed on it. To retard decay the wood

is impregnated with fungicides—creosotes, for example. The

toxicity of fungicides is studied at the Summit laboratory by

cultivating fungi in bottles and determining the effects of

different fungicides on them.

Cable sheath is one of the largest single uses of metallic lead,

and the Bell System alone has about 180,000 miles of lead

cable, of which about 40 per cent is underground. To mini-

mize the damage from corrosion, studies are made at Summit

on the behavior of lead and lead alloys when subjected to

various corrosive agents.

Millions of relays, wound with fine copper wire, are used in

telephone offices. Corrosion can work havoc with the wind-

ings, if atmospheric moisture is allowed to penetrate the in-

sulation. Accordingly, chemists at Summit are constantly

studying materials for wrappings to keep the moisture out and

wire-insulations that will withstand what moisture gets in.

Transmission Studies

There are also certain field stations where transmission tests

have been carried on for a number of years. Oldest of these

is the test station near Phoenixville, Pa. Crosstalk tests were

begun here in 1919 by adapting an eight-mile section of an

abandoned open-wire line. The location has been in prac-

tically continuous use ever since, principally as a proving

ground for methods of transposing open-wire lines for high

frequencies. One of these investigations showed the import-

ance of close spacing between the wires of an open-wire pair
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in order to reduce high-frequency crosstalk; the practicabiHty

was proved at Chester, as has been said.

It was at Phoenixville in 1929 that a coaxial conductor line

was built, on which were conducted the first tests of this struc-

ture as a medium for the long distance transmission of a broad

band of frequencies. Considerable study has been made also

at Phoenixville of the performance of open-wire insulators at

carrier frequencies. At present a study is being made of the

transmission properties of open-wire lines for high frequencies.

In addition to these locations, which may be considered as

permanent sites, the Laboratories employs from time to time a

great variety of temporary quarters; many of them are in

central office buildings of Bell System operating companies.

For example, at Morristown, N. J., the art of carrier telephony

over toll cables came into being. A new toll cable only a few

miles long was placed on the route extending west from that

point and was equipped with carrier apparatus installed in the

local central office. In 1931 satisfactory two-way conversa-

tions were held over a cable carrier circuit looped back and

forth over different pairs; it was more than 7500 miles long,

and had a total attenuation of about 12,000 db. Subse-

quently, buildings were erected at Pleasant Grove and Long

Valley to house cable-carrier repeaters. At these locations

tests were made on repeater stations designed to be left for

considerable periods of time without attendance. Also, in

order to test the possibility of neutralizing or balancing out

cable crosstalk by introducing a compensating unbalance at

one point in a repeater section, a small building was con-

structed near Mendham, N. J., to house assemblies of balanc-

ing coils and condensers. Subsequently, several of these new
type-K systems were installed in anticipation of later need for

commercial service between Toledo, Ohio, and South Bend,

Indiana, and all parts subjected to complete tests.

Tests are now being made, at Morristown and vicinity, of
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the effectiveness and stability of crosstalk balancing, of trans-

mitting over cable pairs the power supply for auxiliary re-

peaters, and of methods of stabilizing the attenuation of cable

circuits.

It is sometimes practicable to use the telephone plant itself

for experimental work. For example, when the new type-

J carrier telephone system was being designed, a 100-mile sec-

tion of open-wire line in Kansas was re-transposed by the

telephone company and a traveling laboratory was set up in a

trailer. Crosstalk and noise measurements were made at vari-

ous points along the line and the data obtained were used as

a basis for further modifications in the transposition design.

The first of these systems was installed between Jacksonville

and West Palm Beach well in advance of its need for commer-

cial service and exhaustive tests were made on every part of

the system. Where dust storms are common, "static" from

them is an important factor in these high-frequency systems;

a party of Laboratories engineers is now making measurements

at Amarillo, Texas.

Perhaps the most extensive of the outlying laboratories,

geographically speaking, is that which stretches all the way
from New York to Philadelphia. This is the coaxial cable,

some 90 miles long, which has two attended repeater stations,

and seven unattended stations installed in manholes or in

wooden boxes along the route. Tests of multi-channel tele-

phone and television-signal transmission were made in the Fall

of 1937 over this cable, using frequencies up to about one

million cycles. Similar measurements employing still higher

frequencies are now in progress. Special forms of coaxial con-

ductor have been hung on a five-mile stretch of pole line ending

at the Princeton repeater station; testing apparatus has been

installed there by the Laboratories.

Engineering tests in the field are also made by the Systems

Development Department, to assure themselves that a system
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which is workable by engineers in the laboratory is also work-

able by telephone operators and by the public. These field

tests also show how the proposed system will work in heavy

traffic, and how well it coordinates with existing designs.

After corrections have been made and the first system has been

manufactured and installed, it is subject to further tests under

Laboratories supervision. Instances of such trials are those

of the crossbar system at the new Troy Avenue office in

Brooklyn, and the Murray Hill 6-office in Manhattan. Thus

is made certain that the new system will enhance the Bell

System's reputation for good service at reasonable cost.

R. LiNSLEY Shepherd
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Aids to the Hard of Hearing

MANY of us, who think we have acute hearing, have at-

tempted to carry on face-to-face conversations in noisy

locations, only to find that, in spite of our best efforts, much of

the conversation must be repeated before a reasonable under-

standing of the context is obtained.

While it is obvious that, in the above conditions, the diffi-

culty of carrying on a satisfactory conversation is not due to

an actual loss of hearing, it is quite similar, between persons

having normal hearing, in its temporary effect on the talker and

listener. It is an " apparent loss of hearing " due to the mask-

ing effect of the loud noises present in the location in which

the conversation is attempted. Carrying the analogy a step

further, it is evident that if the noise at the location at which

the conversation was taking place were predominantly high-

pitched (say above about 3000 cycles per second) it would,

while being annoying and causing some impairment to the ease

of hearing all the speech syllables, have much less effect, since

most of the speech sounds to which a person would be listening

are below 3000 cycles per second. On the other hand, if the

listener were attempting to hear a symphony orchestra, and

the notes and overtones from some of the instruments were

very high-pitched, it is evident that a high-pitched noise would

be distinctly objectionable. This latter phenomenon resembles

closely that type of deafness which results in inability to hear

effectively certain frequencies while retaining reasonably good

hearing at other frequencies.

Much has been written on the subject of deafness by mem-
bers of the medical profession and by those engaged in scien-

tific research on sound perception. All these agree that there

are almost as many conditions and degrees of hearing impair-
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ment as there are persons afflicted by it. When one also real-

izes that several million people in the United States possess, in

some degree, impaired hearing, he can readily appreciate that

the problem of rendering aid to them is both complex and

extensive.

Many generations ago it was realized that it was possible,

by means of mechanical devices, to increase the ability of par-

tially deaf people to hear many of the sounds necessary in their

day-by-day social intercourse. A review of the literature on

this subject reveals that many various-shaped " hearing trump-

ets " were devised to direct a greater amount of the sound

energy into the ear. Other devices worked on the principle

of a mechanical " sounding board " with a fixed arm which

could be held against the mastoid bone, between the teeth, or

on the forehead. The idea of these latter devices was that

vibrations of the bone structure of the head would be imparted

to fluid in the cochlea and the nerve endings would thus be

stimulated.

There is little doubt that many of these early aids were

distinctly helpful to those afflicted with hearing impairment.

However, the amount of sound amplification which could be

secured, within practicable limitations of size and weight, by

mechanical means remained a serious limitation to a successful

solution by this method.

As telephone apparatus became more efficient in converting

sound energy into electrical energy and back again into sound

energy, more and more of those with impaired hearing found

that they could often carry on telephone conversations more

easily than they could talk with others face-to-face. This

naturally suggested the idea of a " portable telephone system "

as a hearing aid. It was not until about 1900, however, that

an easily portable acousto-electrical system, consisting of a

transmitter, receiver and a small dry-cell battery, was made

available.
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Fig. 1. Nox-AMPLipiER Type
OF AuDiPHONE, Showing
Air-conduction Receiver,
Plug, Microphone, and

Cords

Fig. 2. Audiphone Ar-

rangement WITH Leather
Carrying Case Having Com-
partments FOR Microphone,
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dle, Bone-conduction Re-
ceiver, and Air-conduction

Receiver Are Also Shown
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Audiometer Index Ring.

B: 12SA Audiometer In-

dex Ring. C;100A Audi-
ometer Masking Attach-
ment. D : Signal Switch.
E: Power Plug. F: 705A
Receiver. G: 14A Head
Band. H: 700A Receiver



Fig. 5. Arrangement of On-off Key and Volume Control of 23A Amplifier Conveniently
Located with Respect to the Telephone
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aids to the hard of hearing

The Audiphone and the Audiometer

Prominent among the acousto-electrical types of hearing aids

is the Audiphone, developed by the Bell Telephone Labora-

tories and made by the Western Electric Company. The vari-

ous audiphone arrangements vary from the simple, wearable

type utilizing a small transmitter and air-conduction type of

receiver equipped with a suitably-shaped ear piece, to the group

audiphones used in churches, auditoriums, etc. These latter

resemble somewhat the public address systems with which we

are all familiar, in that the acoustical pick-up utilizes a micro-

phone the electrical output of which is magnified by a vacuum-

tube type amplifier whose output is made available to many

people. In the group audiphone system this is accomplished

by connecting the amplifier output to many air-conduction or

bone-conduction receivers located at various points in the

church or auditorium, each receiver being equipped with a con-

trol so that the individual needing this aid may adjust the

sound output to best suit his needs. The bone-conduction

receiver, which may be used with any type of audiphone, is

substantially different, in its basic design, from the air-con-

duction type, but, of course, accomplishes much the same result,

in that the electrical speech energy is converted—by means of

the variable magnetic field which it creates—into a mechanical

movement of a metallic object suitably located within the

influence of that variable field. However, instead of the usual

telephone diaphragm, the moving part is essentially a " vibrat-

ing plate " which is pressed against the head on the mastoid

bone, and thus, as mentioned before, brings the necessary

stimuli to the auditory nerve.

Figure 1 shows a simple " non-amplifier " type of audiphone,

while Figure 2 shows an " amplifier " type of set and also shows

both an air and a bone-conduction type of receiver. Several

improvements are being developed in the group-type of audi-
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phone and on that account illustrations of this apparatus have

been omitted from this paper.

Closely associated with hearing aids is the audiometer, which

has been found helpful by otologists and others in determining

the extent and type of hearing impairment. The audiometer

consists essentially of an oscillator whose frequency may be

varied by the tester. The output of the oscillator is connected

to a high-quality air-conduction receiver which is placed on one

ear of the person being examined. A tone (usually of about
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cycles per second and down to about 100 cycles per second.

The other ear is tested in a similar manner.

When using the audiometer for such hearing impairment

tests, a part of the measurements also includes the use of a

bone-conduction receiver. Since the bone-conduction receiver

causes the entire bone structure of the head to vibrate and thus

stimulate the nerves associated with both ears, it is necessary

to prevent the ear not being tested from introducing an in-

accuracy. This is done by placing an air-conduction receiver

on the ear not under test and introducing the test tone con-

tinuously in that ear. The tone in the bone-conduction re-

ceiver back of the ear under test is periodically interrupted in

order that the person can more readily determine when the

intermittent tone is no longer heard.

A sample air-conduction audiogram taken in this manner is

shown in Figure 3. It will be observed that the line on the

audiogram is labelled "Average Normal Hearing—Ages 18 to

23." By means of correction factors, the readings can there-

fore be used to determine whether the hearing loss is likely to

have been a natural result of age or is due to other causes.

Figure 4 shows the latest type of Western Electric audiom-

eter (6-A Audiometer*) which is finding increasing use by
otologists and others qualified to interpret its findings.

Through its use it is possible to determine

—

1

.

What the degree of hearing impairment may be, whether it

is confined to one ear or is present to different degrees,

in both ears, and

2. Whether the hearing loss is more or less uniform over the

frequency range (loss of sensitiveness) or occurs largely

in certain portions of the frequency range (hearing

distortion).

* The code designations used in this article refer to the latest apparatus types

manufactured by the Western Electric Company and available to the public through
telephone companies or, in the case of the audiometer and the audiphone, through
dealers.
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Special Telephone Equipment for Subscribers With
Impaired Hearing

While, as mentioned earlier, many people with slight hearing

impairment found that conversations were more readily heard

when using the telephone than for many conditions of direct

conversations, there still remained many persons with more

severe impairment, who could not effectively use the telephone.

To aid these, a special auxiliary amplifier (23-A Amplifier) for

use with a regular telephone was made available in 1925.

This amplifier was arranged so that it could, when desired, be

introduced into the receiving branch of the telephone set by

throwing a key, and the amount of amplification could be

varied by means of a dial. The filament and plate voltage for

the amplifier was supplied from dry cells, the amplifier being

so arranged, of course, that its filament supply was automat-

ically cut off when the telephone set was not in use.

The initial introduction of this hearing aid for use with the

telephones of those subscribers desiring it was, however, at-

tended by some technical limitations. Since the amplifier

would tend to augment any electrical energy received from the

telephone conductors, it would naturally increase any noises

coming from the telephone circuit or any room noises picked

up by the transmitter. As long as the augmented noises were

sufficiently imperceptible to the person with impaired hearing,

however, the increased voice energy improved his reception of

the incoming conversation. Too high gains of the amplifier

might cause "howling," due to the proximity of the receiver

to the transmitter, particularly with the earlier types of hand-

sets, and for this reason the use of the amplifier was not origi-

nally recommended with this latter type of instrument.

With the advent of the anti-sidetone arrangement, the like-

lihood of "howling" was practically eliminated and the am-

plifier is now used with either anti-sidetone desk stands, hand-

sets, or wall sets. During the last few years some of the public
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telephone booths at many important locations, such as railroad

stations, etc., where a telephone attendant is on duty, have been

equipped with these amplifiers. Thus those with impaired hear-

ing may, upon request, have such an amplifier inserted, and

make telephone calls which might not otherwise be possible.

Figure 5 shows a typical installation of the control key and dial

of the amplifier, conveniently located with respect to the tele-

phone.

In a few instances, trials have been made with a 23-A Am-
plifier and a special bone-conduction receiver having a relatively

high impedance, which have suggested that in some cases this

arrangement may have advantages for a subscriber whose type

of hearing impairment requires nerve stimuli by means of skull

vibrations.

Distant-Talking Microphone and 23-A Amplifier

The availability of the special amplifier described above im-

mediately suggested an extension to the usefulness of this hear-

ing aid. In many cases where a person with impaired hearing

found it necessary in his business not only to make frequent

use of the telephone but also to carry on direct conversations

with clients, etc., the need for maximum flexibility in his hear-

ing aid is obvious. The difficulty of effectively hearing tele-

phone conversations having been successfully overcome by the

23-A Amplifier, it is obvious that by suitably switching this

apparatus from the telephone circuit to a local microphone, the

hearing of direct conversations would be similarly aided.

In order to permit the greatest freedom to the person carry-

ing on a conversation "across the desk" from one using the

hearing aid, it becomes desirable to use not only a suitably

high-quality microphone but one having sufficient efficiency so

that the talker does not need to place his mouth within a few

inches of it. The transmitter used with the latest audiphone

arrangements provides sufficient acoustical-electrical efficiency
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SO that when used in conjunction with the 23-A Amplifier the

speaker may ordinarily talk within a radius of two or three feet

from it with satisfactory results to the listener. This distance

of course depends upon the amount of room noise at the loca-

tion of the microphone. Figure 6 shows a transmitter com-

monly used with the 23-A Amplifier for this purpose.

Auxiliary Receiver

The use of a small auxiliary receiver which the user may
place over one ear, thus having a telephone receiyer over each

ear, has proved helpful to some who need to use telephones at

noisy locations. To some extent this auxiliary receiver is also

helpful in relatively quiet locations to those with slightly im-

paired hearing and for whom the increase in speech sounds

afforded by the 23-A Amplifier is not needed.

Signals—^Visual and Audible

In addition to providing adequately for hard-of-hearing per-

sons to carry on telephone conversations, it is also equally

necessary to let them know when an incoming call is awaiting

them. In houses or other locations, various types of bells may
be used. In many cases the use of a lower-toned signal (cow

gongs or possibly xylophone bars) has been found adequate for

persons having keener hearing perception at the low frequen-

cies. In other cases loud-ringing auxiliary bells have been

found practicable.

In business offices and the like, the use of the louder-toned

bells would usually prove annoying to the other persons located

at nearby desks. In some cases, the lower-toned signals have

been found adequate, while in other cases visual signals were

used. Two general types of visual signals are available, one

being used where but one telephone line needs equipping and

the other being suitable where it is desired to provide this

feature for several lines. Both tj^es of visual signals are used
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not only as an aid to those whose hearing does not allow them

to readily hear the usual telephone bells but are also used, and

to an even greater extent, by those whose hearing is normal.

In the latter case, the visual signal provides either (1) for

visual indication in locations of relatively high room noise and

where the telephone bell might not be readily heard or (2) for

suitable indications in offices where several lines may be picked

up at each of several desks and where the use of distinctive

tones for the bell associated with each line is impracticable or

undesirable.

Figure 7 shows the 15-A Indicator or "bee-hive" lamp sig-

nal, which is used with a single line, while Figure 8 shows the

18-A Indicator, which is a type useful where two or three lines

are to be equipped with distinctively colored lamps. Where

more than three lines need equipping, combinations of these

indicators may be used, although usually other arrangements

are more attractive.

Other Related Items

While considering the various means which have been made
available on a commercial basis for hard-of-hearing persons to

use the telephone more effectively and also to carry on direct

conversations more easily, something should be said regarding

the aids which have come into being to help those who have

defective speech to the extent of not being able to speak with

sufficient volume to be easily heard over the telephone. The

introduction of new types of transmitters (such as 625-A) for

telephone sets, provides some degree of benefits for those whose

speech volume is somewhat subnormal. Further aid for such

cases can be secured through special speech-input equipment

which may be individually engineered for the case.

The experts on sound perception in the Bell System have in

many cases cooperated with various outside organizations, in-

cluding members of the medical profession, on matters dealing
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with the vocal and hearing organs. The ortho-technic audi-

phone recently developed is an outstanding example of the

great progress made by this cooperative approach to the matter

of aiding the hard-of-hearing. This new technique is being

extended to the group type of audiphone. Changes are also

contemplated in the special station equipment (23-A Ampli-

fier) which should make it more attractive for the hard-of-

hearing. It is safe to say that other material benefits to those

so afflicted will accrue from the continued research efforts.

While those in the Bell System can rightfully be proud of the

helping hand which has been reached out to those with impaired

hearing, there is no thought that the job is done and no tend-

ency to be satisfied with past accomplishments.

R. F. Davis
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Directory Paper Purchasing

WHEN you pick up the Manhattan directory of the New
York Telephone Company to-day and thumb its 1100

pages, it seems almost impossible that the first New York di-

rectory, issued in the Fall of 1878, consisted of one page of book

paper on which were listed only 271 names.

Not one telephone number nor a single exchange was printed

upon that first directory. Neither were individual names or

firms arranged alphabetically. They were grouped by trades,

thus: auctioneers, banks, bankers and brokers, bonded and

storage warehouses, burglar alarms, clothiers, and so on. You
asked not for a number but for a person or a firm, and the boy

operator, in due time, connected you.

The communication art was still in its swaddling clothes

when that single-sheet directory made its appearance. During

the intervening half-century, enormous progress has been made.

The habits of a nation have been changed. There are now

more than 19,600,000 telephones in this country and their use

is almost as natural to the American public as is breathing.

With the growth of the telephone there came naturally the

growth of telephone books and, by the same token, a great

increase in the amount of paper consumed in printing the di-

rectories. So rapidly, indeed, did directories increase in size

that paper and printing problems developed almost hand in

hand with operating ones. That first ^Manhattan strip, for

example, had by August, 1879, grow^n into a book-t}^e direc-

tory of 48 pages. Five months later, the "book" contained

82 pages, 42 of them alphabetical listings and 40 of them

"Business Classifications." A year later, a directory of 150

pages was brought out. In it was made the startling announce-

ment that " Subscribers will, in future, be known to our opera-
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tors only by Central Office name and subscriber's number and

not by subscriber's name."

In 1890, the page size was increased and yet the listings

covered 414 pages. A short time later, pages were again en-

larged and two columns of listings appeared on each page. By
1901, the New York directory was suggestive of a modern one.

It contained 760 two-column pages. There were in it the

names and numbers of more than 120,000 subscribers in New
York City, Brooklyn, and New Jersey.

Growth of this sort was taking place all over the country.

It is easy to see, therefore, how rapidly the publishing of di-

rectories ceased to be a matter of purely local interest and

became a matter of general importance.

Legibility Is a Primary Requisite

While it was satisfactory to print the earliest directories on

any suitable paper supplied by a local printer, it soon became

apparent that not only the printing of the books but the paper

itself would have to be given serious study. Machine finished

book paper had at first been used rather generally; but as the

number of telephones increased, with a corresponding increase

in both the size of the individual books and in the number

required, a thinner paper was needed to offset the sheer bulk

of the metropolitan directories. Listings began to be printed

on newspaper stock in weights ranging from 32 pounds to 28

pounds. This was an improvement in some respects, of course,

but it could not be considered entirely satisfactory. There are

important differences between newspapers and directories.

Newspapers are read and thrown away. A directory may be

referred to many times a day until a new directory comes out,

an interval of six months or longer. Dirt specks, or glossy

spots which do not take ink well (" shiners " is the trade name

for them), do not interfere appreciably with the usefulness of

a newspaper. Blurred type does not prevent arriving at the

sense of a newspaper article even if a word or two is illegible.
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DIRECTORY PAPER PURCHASING

But if a telephone number fails to be perfectly clear, difficulties

arise at once.

By 1908, the original New York directory had been split

into six separate books (New York City, New York-Suburban,

Rockland County, New Jersey, Westchester, and Long Island)

and the page size had been increased to 9>^ inches X 11^
inches to accommodate first three, then four, columns of list-

ings. In 1915 the directory problem was attacked on a broad

and systematic basis. The total directories distributed at that

time had reached a figure something more than twice the pres-

ent circulation of America's most popular five-cent magazine.

Obviously, directory publishing not only was developing into

an important operation but such aspects of the work as print-

ing techniques and the insurance of a supply of suitable paper

called for specialized handling if improvement were to be

shown.

Advantages of Group Purchasing Recognized

The American Telephone and Telegraph Company, recog-

nizing that directory problems would tend to increase rather

than diminish as time went on, suggested that Bell System

Operating Companies would be benefited if directory publish-

ing were considered collectively and if, as far as practicable,

printing standardization were arrived at. The idea was most

favorably received. Soon, a small group under a Directory

Engineer was undertaking to study the System's directory prob-

lems as a whole. At about the same time, the purchasing de-

partment of the Western Electric Company arranged to handle

the purchase of directory paper and printing. By the end of

1919, more than half the Operating Companies had turned over

to the Western Electric Company the purchasing of the direc-

tory printing job, so that within that affiliate a group of spe-

cialists had been drawn together. As a matter of fact, in view

of the increasing paper tonnage demand, it is questionable

whether an economical supply could have been arranged for by
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any means other than purchase centralization. By pooling

paper requirements, hand-to-mouth buying could be avoided.

The System demand could be met on a long-term basis by

suitable mills in various parts of the country.

With the World War causing constant fluctuations in paper

prices and with the demand for newsprint greater than it had

ever been (in 1920 the price of newsprint reached an all time

high of $130.00 a ton), printers found themselves beset with

innumerable difficulties. They could not always secure deliv-

eries on spot orders. They could not place long term paper

contracts when they were operating under comparatively short

term printing agreements. Perhaps most important of all con-

siderations, the printers were unable to exert a satisfactory

control over paper quality.

Standardizing the System's Paper Requirements

The time had come, therefore, for the Bell System's directory

paper requirements to be viewed no longer from a sectional

but from a national aspect. The special purchasing group in

the Western Electric Company and the engineers of the Ameri-

can Company were already conversant with many phases of

the paper industry, but studies became more detailed and more

intensive. Not only did the specialists visit the principal paper

mills of the country but they took stock of timber reserves,

water power facilities, production capacities, and trade prac-

tices. As a result, they acquired a basic understanding of raw

materials, labor, marketing, distribution, and all other factors

which entered into the final price of finished paper. Through

the 1919-20 boom and the following 1921 depression. Bell Sys-

tem paper requirements were met, satisfactorily and economi-

cally. Centralized purchasing of paper had made it possible

to award contracts for relatively large tonnage. The mills

could not have interrupted their regular production to produce

small quantities periodically.
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In the meantime, the New York City alphabetical directory

once more suffered growing pains. The book had attained

such proportions that some means of reducing bulk had to be

discovered. The answer was to decrease the thickness of the

paper. At the time, most directories were being printed on

28 pound stock. It was proposed that metropolitan direc-

tories be printed on 22>^ pound paper. Experience had re-

vealed that there were only a few " catalog " mills technically

equipped to make this lightweight paper. After experimenta-

tion with some of these mills had produced a satisfactory 22J^

pound paper, contracts were awarded and the requirements

divided between eastern and western mills. This arrangement

avoided the possibility of overload on any one mill, lowered

cost of delivery from mill to printer, and offered a solution to

possible tonnage emergencies.

Controlling Sources of Waste

By 1923, the value of centralized purchasing, whereby large

tonnage long term contracts might be let, had been demon-

strated. The next step for the future was the gradual and

continuous improvement of paper quality.

Already, due to the nature of contracts and to technical work

with the mills, savings to the System aggregating thousands

of dollars had been effected through waste reduction. In the

manufacture and transportation of directory paper rolls there

had been two principal sources of what the buyer considered

waste. These arose from trade practices connected with (1)

weight allowances and (2) methods of wrapping the roll for

shipment.

In the matter of weight, a tolerance of five per cent over or

under the specified weight was allowed by trade custom. As

roll paper is paid for on the basis of actual rather than ordered

weight, delivery of paper in excess of the contract basis weight

would naturally increase the cost of the paper (and, inci-
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dentally, the shipping cost) correspondingly. With the co-

operation of the mills which supplied the Bell System, better

control of manufacturing processes was established and a 50

per cent reduction in weight tolerance resulted.

Roll wrappers, used to protect the directory paper while in

transit, averaged two per cent of the total weight of the roll.

The paper user paid for the full wrapped weight of the roll

at the contract rate per pound of the directory stock. In other

words, two per cent of what he paid for was useless for print-

ing. Again, working closely with the mills, improvements in

wrapper quality and methods were brought about with a sub-

sequent lowering of wrapper weight by more than 25 per cent.

Establishing Specifications for Directory Paper

Betterments of this nature were, of course, desirable. It

was felt, however, that—with sources of paper supply now
satisfactorily established through centralized purchase con-

tracts—a skeptical eye should be turned upon all phases of

directory publishing, from paper to presswork, to see if there

could not be revealed ways of improving the publication as a

reference medium. In 1923, a series of regional directory

conferences of representatives of the American Telephone and

Telegraph Company and the Operating Telephone Companies

produced many definite suggestions with respect to ink, plates,

typography and kindred subjects. Upon the directory staff

of the Headquarters Company there naturally fell the task

of co-ordinating these suggestions and of developing, through

specialized study, definite recommendations for improvement.

Several discussions of printing improvements reflecting these

activities have previously been published in the Bell Tele-

phone Quarterly.

These 1923 conferences also placed directory paper as an

item for regular consideration by the paper testing laboratories

of the American Company. Other Bell System standard
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papers, such as bonds, ledgers, and writings, had been studied

by these technicians for several years. With laboratory super-

vision of quality, and another series of mill inspections, en-

gaged in by Western Electric purchasing specialists and the

technicians of the paper testing laboratories, a continuous effort

to improve directory paper stock was launched. It was real-

ized that betterments might be hoped for in general appear-

ance: that is, in color and cleanliness, finish and surface tex-

ture; and in such physical characteristics as bulk, weight,

legibility of the printed page, opacity (ability to print on both

sides without showing through) and strength to withstand high

speed printing and, in finished book form, frequent handling.

An innovation was the drawing up of paper specifications.

At that time, the newsprint industry was not accustomed to

manufacture a paper to meet specifications established by cus-

tomers. There was no need for them so far as the general run

of newsprint consumers was concerned. Directory paper was

another matter.

With a standard directory paper established through speci-

fications, definite progress in quality refinements was possible.

A series of practical experiments showed that it was feasible to

bring about improvement in color by greater technical refine-

ments in manufacturing.

This search for quality in directory paper, without departure

from reasonableness in the matter of costs, may be said to have

been well launched by 1923 and to have been continuously

pressed ever since.

Technical progress, contributed to by paper manufacturer,

printer, and System specialists alike, has accounted for the im-

provement. Gradually, paper stock used for directory printing

has changed from ordinary newsprint through a superior grade

of newsprint to a clean, " blue-white," durable catalog paper.

The basic answer to the " why " is, of course, the Bell Sys-

tem's traditional search for improved methods. The "how"
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is supplied by the concentration of trained minds upon the

problem. Directory paper is a good example of the way in

which the System refuses to be content with present standards

if desirable improvements are to be gained by bettering them.

M. P. WOODARD
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World's Telephone Statistics

January 1, 1938

THE year 1937 was marked by increased activity in the

telephone field throughout the world. The net addition

of 2,146,985 telephones to the wire networks of the world was

the largest annual increase ever recorded. This gain brought

the total number of telephones in the world on January 1, 1938,

ALL OTHER EUROPEAN
COUNTRIES

ALL OTHER
COUNTRIES

CANADA

FRANCE

GREAT BRITAIN

•GERMANY

Distribution of the World's Telephones, January 1, 1938

to 39,245,069, as shown by the latest annual survey of the

world's telephone statistics undertaken by the Chief Statis-

tician's Division of the American Telephone and Telegraph

Company. This survey was based upon information supplied

by private and governmental communication organizations in
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every country, and its results have been issued in a pamphlet

entitled "Telephone and Telegraph Statistics of the World,

January 1, 1938." In the following pages there are reproduced

a number of the tables and charts contained in this pamphlet,

all figures referring to the beginning of 1938 or, in the case of

message data, to the year 1937.

World Totals

Approximately one-half of the total number of telephones in

the world at the beginning of 1938 were in the United States,

10

UNITED STATES
NEW ZEALAND
CANADA
SWEDEN
DENMARK
SWITZERLAND
AUSTRALIA
NORWAY
GREAT BRITAIN
GERMANY
BELGIUM
NETHERLANDS
FINLAND
AUSTRIA
FRANCE
ARGENTINA
JAPAN
HUNGARY
CHILE
CZECHO-SLOVAKIA
ITALY
CUBA
LITHUANIA
POLAND
MEXICO
RUSSIA
BRAZIL

I
TOTAL WORLD

I

10

Telephones per 100 Population, January 1, 1938

as will be seen from the following summary:

Telephones Telephone Wire
Per Per
100 100

Number Pop. Miles Pop.

United States 19,453,401 15.09 90,831,000 70.47
Rest of World 19,791,668 0.96 77,742,000 3.77

Total World 39,245,069 1.79 168,573,000 7.67
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In relation to population, the number of telephones in the

United States was nearly sixteen times that in the rest of the

world.

About 60 per cent of the world's telephones were owned and

operated by private companies, including 4,309,464 privately

operated telephones outside the United States. The remain-

ing 40 per cent were owned and operated by governmental

agencies, the larger portion (12,415,244) being in Europe.

Twenty million, or 51 per cent of the world total, were dial

telephones connected to machine switching offices; approxi-

mately 8,500,000 of these dial telephones were in service in

the United States.

GOVERNMENT
39 I %

PRIVATE
60 1%

Ownership of the World's Telephones, January 1, 1938

The world's telephone wire mileage, aggregating over 168,-

000,000 miles, is equivalent to a two-wire circuit over 350 times

the mean distance between the earth and the moon in length.

It corresponds to more than 400 feet of wire for every person

in the world, or to 4.3 miles per telephone in service.

Comparative Development by Countries

The conventional method of comparing the relative extent

of telephone facilities states the number of telephones as a per-
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centage of the total population served in each country or

community. The table entitled "Telephone Development of

the World, by Countries " shows, in the last column, the

number of telephones per 100 population in each of the major

countries of the world ; and a graphical presentation of relative

telephone development is shown in the chart " Telephones per

100 Population." The United States, with only 6 per cent of

the world's population, had a development on January 1, 1938,

of 15.09 telephones per 100 population, compared with an

average telephone development in Europe of 2.47 and in the

world as a whole of 1.79. It is of interest to note in this con-

nection that some 87 per cent of Europe's telephones are

owned and operated by governmental authorities.

The largest telephone system in absolute number of tele-

phones in service, outside the United States, is that of Ger-

many, where 3,623,697 telephones were in service on March

31, 1938. This, however, corresponds to only 5.31 telephones

for every 100 people. The best developed countries telephoni-

cally, next to the United States, were New Zealand with 11.97

and Canada with 11.90 telephones per 100 population. Great

Britain and Northern Ireland had 3,029,456 telephones, equiv-

alent to 6.41 telephones per 100 population; France had

1,552,618 telephones, or 3.70 per 100 population; and Japan

had 1,304,693 telephones, or 1.82 per 100 population. France,

Germany, Great Britain and Japan are the only countries in

the world, outside of the United States and Canada, with more

than one million telephones, and they account in the aggre-

gate for 24.24 per cent of the world's telephones. The average

telephone development of these four countries, however, is only

4.15 per 1000 population, or 27.5 per cent of the United States'

development. The highest telephone developments in^Europe

are found in Sweden (11.75 telephones per 100 population),

Denmark (11.25) and Switzerland (10.26). These three

countries, together with United States, Canada and New Zea-
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TELEPHONE DEVELOPMENT OF LARGE CITIES
January 1, 1938

Estimated
Population

Country and City (City or Exchange
(or Exchange Area) Area)

Argentina:
Buenos Aires 3,075,000

Australia:
Adelaide 318,000
Brisbane 318,000
Melbourne 1,024,000
Sydney 1,279,000

Austria:
Graz 153,000
Vienna 1,878,000

Belgium :#

Antwerp 560,000
Brussels 991,000
Liege 433,000

Brazil:
Rio de Janeiro 1,860,000

Canada:
Montreal 1,063,700

Ottawa 193,300
Toronto 793,800
Vancouver 277,700

Chile:
Santiago 843,000

China:
Hong Kong 800,000
Shanghaift • •, 1,600,000

Cuba:
Havana 710,000

Czecho-Slovakia :

Prague 965,000
Danzig:

Free City of Danzig 253,000
Denmark:

Copenhagen 873,000
Finland:

Helsingfors 290,000
France :

Bordeaux 260,000
Lille 200,000
Lyons 650,000
Marseilles 915,000
Paris 2,850,000

Germany:!
Berlin 4,307,000
Breslau 624,000
Cologne 768,000
Dresden 821,000
Dortmund 577,000
Essen 672,000
Frankfort-on-Main 650,000
Hamburg-Altona 1,714,000
Leipzig 762,000
Munich 848,000

Great Britain and No. Ireland:!
Belfast 415,000
Birmingham 1,260,000
Bristol 446,000
Edinburgh 460,000
Glasgow 1,140,000
Hull 358,000
Leeds 562,000
Liverpool 1,260,000
London

—

(City and County of London) 4,057,000
Manchester 1,005,000
Newcastle 477,000
Sheffield 517,000

Hawaii:
Honolulu 150,000

Hungary:
Budapest 1 ,606,000
Szeged 140,000

Ireland (Eire):!

Dublin 477,000

Number of

Telephones



TELEPHONE DEVELOPMENT OF LARGE CITIES (Concluded)
January 1, 1938

Estimated
Population Telephones

Country and City (City or Exchange Number of Per 100
(or Exchange Area) Area) Telephones Population

Italy:
Milan 1,178,000 101,528 8 62
Naples 907,000 29,911 3 30
Rome 1,247,000 111,784 8.96

Japan :t

Kobe 975,000 44,728 4 59
Kyoto 1,150,000 50,162 4 36
Nagoya 1,220,000 43,674 3.58
Osaka 3,260,000 165,486 5 08
Tokio 6,320,000 269,565 4.27

Latvia :t

Riga 390,000 29,310 7.52
Lithuania:

Kaunas 108,000 7,906 7.32
Mexico:

Mexico City 1,423,000 79,384 5.58
Netherlands:

Amsterdam 790,000 62,348 7 89
Haarlem 170,000 14,080 8.28
Rotterdam 625,000 41,884 6.70
The Hague 535,000 53,926 10.08

New Zealand :t

Auckland 209,000 28,530 13.65
Norway:*

Oslo 250,000 60,331 24.13
Philippine Islands:

Manila 450,000 22,353 4.97
Poland:

Lodz 665,000 17,292 2.60
Warsaw 1,261,000 81,900 6.49

PORTliCAL

:

Lisbon 683,000 30,476 4.46
Roumania:

Bucharest 800,000 39,287 4.91
Sweden :

Gothenburg 270,000 54,097 20.04
Malmo 148,000 25,920 17.51
Stockholm 458,000 165,248 36.08

Switzerland:
Basel 154,000 36,773 23.88
Berne 116,000 28,889 24.90
Geneva 150,000 29,938 19.96
Zurich 282,000 66,368 23.53

United States: (See Note)
New York 7,284,000 1,623,117 22.28
Chicago 3,520,000 945,598 26.86
Los Angeles 1,390,000 423,766 30.49
Pittsburgh 1,040,000 216,745 20.84
Total 10 cities over 1,000,000

Population 22,530,800 5,066,121 22.48
Milwaukee 790,000 155,500 19.68
San Francisco 721,000 275,204 38.17
Washington 584,700 226,957 38.82
Minneapolis 515,000 141,156 27.41
Total 10 cities with 500,000 to

1,000,000 Population 6,703,900 1,532,146 22.85
Seattle 423,200 122,884 29.04
Denver 317,000 101,277 31.95
Hartford 243,300 62,845 25.83
Omaha 236,100 65,974 27.94

Total 34 cities with 200,000 to
500,000 Population 10,580,200 2,150,960 20.33

Total 54 cities with more than
200,000 Population 39,814,900 8,749,227 21.97

NOTE: There are shown, for purposes of comparison with cities in other countries, the total
development of all cities in the United States in certain population groups, and the development of
certain representative cities within each of such groups.

June 30, 1937.
# February 28. 1938.

t March 31, 1938.

tt International Settlement and French Concession.
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land, are the only countries in the world with more than one

telephone for each ten of the population.

Telephones in Large Cities

On January 1, 1938, New York City had 1,623,117 tele-

phones, more than any other city in the world and, in fact,

nearly as many as Berlin, London and Paris combined. Chi-

cago had 945,598 telephones, or more than all of South Amer-

ica. The largest ten cities in the United States had more tele-

phones than any single foreign country, and more than France

and Great Britain combined.

Washington, D. C, leads all cities of the world in respect to

relative telephone development, with 38.82 telephones per 100

inhabitants. Next in rank comes San Francisco, with 38.17

telephones per 100 inhabitants; San Francisco's 275,204 tele-

phones exceed the combined telephone facilities of China and

British India, which together contain over two-fifths of the en-

tire population of the world. Highest in telephone develop-

ment among foreign cities is Stockholm, with 165,248 tele-

phones, corresponding to 36.08 per 100 inhabitants. Except

for Stockholm, however, the telephone development of the

world's best known foreign cities is far below American stand-

ards. London, for example, with 696,808 telephones on

March 31, 1938, had 17.18 telephones per 100 inhabitants.

On the same date there were 574,367 telephones in Berlin, or

13.34 for every 100 people. The 435,832 telephones in Paris

on January 1, 1938 corresponded to 15.29 per 100 inhabitants.

Despite this relatively lower telephone development of impor-

tant European capitals, each large city actually contained a

substantial proportion of the total number of telephones in its

respective country. Thus, nearly one-fourth of all Great

Britain's telephones were in London, one-sixth of Germany's

telephones were in Berlin, while one-third of all the French

telephones were in Paris. In the United States, no city has as
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much as a tenth of the total number of telephones in the

country.

Telephones in Smaller Communities

With respect to the telephone development of the smaller

communities and more sparsely settled areas, in the three large

countries of Europe—Germany, Great Britain and France

—

there were less than five telephones for every 100 people dwell-

ing in communities with less than 50,000 population. In the

Scandinavian countries, there were from 5 to 8.75 telephones

for every 100 people in these smaller communities. In the

United States, on the other hand, there were 10.84 telephones

per 100 population in places with less than 50,000 inhabitants.

This is higher than the comparable development of such locali-

ties in any other country in the world ; it even exceeds the tele-

phone development of important capital cities such as Budapest,

Prague, Rome, The Hague, Tokio, Vienna and Warsaw. The

total number of telephones serving these smaller American com-

munities exceeds the aggregate number of telephones in France,

Germany and Great Britain.

Telephone Traffic

During 1937, over 28 billion local and long distance tele-

phone calls were completed in the United States. This is

equal to some 900 messsages for each second of each day and

night throughout the year, or to more than 220 messages for

every man, woman and child in the United States. The aver-

age per capita calling rate for the world outside the United

States during 1937 amounted to only 15.4.

In conclusion, this survey shows that telephone facilities in

America are far more extensive than those found in other

countries. In addition, by means of cables, wires and over-
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world's telephone statistics

seas radio circuits, the American telephone user can reach 93

per cent of the world's telephones, the total of which, it is esti-

mated, will pass the 41,000,000 mark in 1939. These tele-

phone statistics are evidence of the greater usefulness and

value of telephone service in America than elsewhere.

K. FiCK
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Notes on Recent Occurrences

STATEMENT READ BY WALTER S. GIFFORD, PRESI-
DENT AMERICAN TELEPHONE AND TELEGRAPH
COMPANY, AT ANNUAL MEETING OF STOCK-

HOLDERS, APRIL 19, 1939

OUR Annual Report for 1938 which was sent to all stock-

holders on the first of March set forth fully the opera-

tions for the year. It would hardly seem appropriate to take

the time of this meeting to again detail them. Also, only four

days ago you received the usual quarterly dividend of $2.25 a

share together with the latest earnings figures and a short state-

ment as to the increase in the number of telephones and in the

number of toll and long distance conversations for the first

quarter of 1939. You will have noted that the System as a

whole earned $2.26 for the three months ending February 28,

1939, as compared with $1.94 for the corresponding three

months a year ago. Currently we are now earning the divi-

dend. As you know, in 1938, earnings were $12,638,000 short

of the $9 per share dividend which was paid. As stated in the

Annual Report, taxes continue to rise and it now looks as if

taxes in 1939 would be some $9,000,000 more than in 1938.

If taxes were today relatively the same as in 1935, and with

revenues and other expenses what they are, the current earn-

ings would be between $2 and $3 a share greater than they are.

The System now has approximately 16,000,000 telephones

in service—an all time high. This is some 800,000 telephones

more than the pre-depression peak in 1930 which was not

reached again until October, 1937. The gain in telephones

over 1930 varied in different sections of the country. Practi-

cally all sections, however, show some gain, except the north-
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eastern section which still has slightly less telephones than in

1930. New York City makes about as poor a showing as any-

where, there being 165,000 less telephones here than there were

in 1930. The greatest gain over 1930 has occurred in the

Southeast, followed closely by the Pacific Coast and the Rocky

Mountain States. While it is gratifying that the absolute

number of telephones is at a new peak, the number of tele-

phones per hundred of population for the country as a whole

is still slightly lower than in 1930, although in the Southeast,

Pacific and Rocky Mountain sections, it is higher than in 1930.

Our current rate of growth is encouraging. During the first

three months of this year the net gain in telephones was 215,-

000, as compared with a gain of 98,000 in the same period last

year. The first two weeks in April show a gain of 34,000 as

compared with 14,000 in the first two weeks in April last year.

It is of interest that currently residence telephones have been

showing somewhat larger gains, relatively speaking, than busi-

ness telephones.

The number of toll and long distance messages is running

well ahead of the corresponding months of last year and while

not yet equal to the peak year of 1930, is slightly above the

same months of 1937, which was the best year since 1930.

Many companies today, in addition to the usual statements

of earnings and expenses, point out the percentages of revenue

that go for wages, taxes, materials and supplies, interest and

dividends, etc. It happens that our Annual Report for 1911

stated these figures in a chart that showed that 50 per cent of

revenue went to employees, 5 per cent for taxes, 20 per cent

for materials, rents, etc., 19 per cent for interest and dividends,

and 6 per cent for surplus. Twenty-seven years later, the cor-

responding figures as shown in the Annual Report for 1938

were 49 per cent to employees, 14 per cent for taxes, 18 per

cent for materials, rents, etc., and 19 per cent for interest and

dividends, and nothing for surplus. You will note that the
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only large differences between now and twenty-seven years ago

are in taxes and surplus. Then 5 per cent went for taxes and

6 per cent was left for surplus. Now 14 per cent goes for

taxes and there is nothing left for surplus.

Incidentally, in 1911, the Bell System, including the West-

ern Electric Company, employed 146,000 persons and today

it employs 292,000. The number of women then employed in

the Bell System was 73,500—today it is 161,000. Since 1911,

the population of the United States has increased some 38 per

cent while the total number of employees in the industry, that

is, both Bell and non-Bell, has increased 70 per cent. This

increase in number of employees has taken place along with

technical developments in equipment and methods which have

improved the service and greatly extended its use. In addi-

tion to the 292,000 employed today in the Bell System, other

telephone companies, which are not owned by, but connect with

the Bell System, employ some 56,000 persons, and employees

operating private branch switchboards number well over 100,-

000. Thus the telephone today provides employment directly

for nearly one-half million people.

In passing it might be of interest to note that this is a busi-

ness that requires a large investment in relation to the number

of employees. There is some 17,000 of investment per Bell

System employee—to state it in another way—it takes on the

average, 17,000 of buildings and equipment—of tools if you

like—to provide a job for one Bell System employee.

While our main interest is and will continue to be a con-

stantly improving and expanding telephone service, I want to

remind the stockholders that we have, purely as a by-product

of this main interest, been pioneers in other fields. I mention

a few of the more outstanding instances. Our radio broadcast-

ing station WEAF, which we operated from 1922 to 1926, was

a pioneer in the sale of radio program service; in 1925 we es-

tablished a facsimile and telephoto service by wire; in 1927,
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twelve years ago, we demonstrated successfully two-way tele-

vision both by wire and radio. Our electrical recording method

of making phonograph records as well as our development of

the electric orthophonic phonograph gave a new impetus to

the phonograph industry and our method of electrically record-

ing sound, together with our powerful amplifiers and loud

speakers, revolutionized the motion picture industry, changing

it from silent to sound.

Now a word about our financial structure. In 1920, just

prior to the change in the dividend rate of the American Tele-

phone and Telegraph Company from $8 to $9 a share, the

Bell System's funded debt was 45 per cent of its total capital

obligations, including capital stock premiums and surplus.

Today it is about 30 per cent. This marked improvement has

taken place in spite of the fact that substantial charges were

made to surplus in order to continue the dividend at the usual

rate when it was not fully earned. Also, other substantial

charges were made against surplus arising from the recent ex-

tensive program of refinancing which, while it results in large

savings in the long run, necessitated large charge-offs to surplus

for premiums and for unamortized discount on bonds redeemed

in advance of their due date. Today, nearly 70 per cent of

the System's capital obligations is equity capital, that is, capi-

tal stock, capital stock premiums and surplus. Taking the

American Telephone and Telegraph Company by itself its debt

was 36 per cent in 1920 and is now only 16 per cent of its total

capital obligations. Or, stated the other way around, the

equity capital, that is, the capital stock, capital stock premiums

and surplus was 64 per cent and now is 84 per cent of the total

capital obligations.

Perhaps to make the picture more complete, I should add

that the Bell System has a depreciation reserve against a 4,-

500,000,000 telephone plant of about $1,250,000,000 or 28

per cent.

139



BELL TELEPHONE QUARTERLY

In closing, I again want to pay tribute to the devotion, ef-

ficiency and spirit of the employees of the Bell System, typi-

cally exemplified by the day to day handling of the service

and more signally demonstrated in the September hurricane

disaster referred to in the Annual Report. In this meeting,

however, I hope you will permit me to pay another tribute

—

and I can only do so if you will be good enough to believe me
when I say that I speak quite impersonally and that I am not

even indirectly referring to myself. I want to pay a tribute

to management. Your Company and its subsidiaries through-

out the country have, in my opinion, never been better man-

aged. The management, on the whole, has never been abler,

more devoted to and more enthusiastic about the business. I

think there is scarcely anything of more importance to the

stockholders than the quality and character of the management,

and it is a testimonial to the character of management that

there were " no skeletons in the closet " to be exposed in the

$1,500,000 investigation of which Congress is yet to receive a

final report. The Bell System is the largest business organiza-

tion in this country and probably in the world, practically all

of its top executives have come up from the ranks, and the

stockholders should and undoubtedly they do realize that it

has been largely due to management that the Bell System has

been able to steer successfully through depressed as well as

boom times.

FIRST COMMERCIAL INSTALLATION OF CO-AXIAL
CABLE PLANNED FOR SERVICE IN 1941

THE Long Lines Department of the American Telephone

and Telegraph Company has placed with the Western

Electric Company an order for the manufacture of a co-axial

cable which will be installed between Stevens Point, Wis., and

Minneapolis, Minn. The cost of the project, covering a dis-

tance of about 195 miles, is estimated at close to $2,000,000.
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It is planned to have the cable in partial operation in 1941.

It will be partly aerial and partly underground and can ulti-

mately provide 480 telephone channels. While the cable can

be made suitable for transmission of television, its use for that

purpose is not contemplated at present.

Although an experimental cable of this type is now installed

between New York and Philadelphia, the proposed cable rep-

resents the first installation of the co-axial type of construction

to handle telephone and telegraph communications in regular

service.

Telephone traffic over the route through Stevens Point to

Minneapolis has been increasing steadily and facilities are be-

ing used practically to capacity. As this is a route connecting

the East, including Chicago, with an important area containing

a population of nearly a million, it is desirable to provide fa-

cilities adequate to take care of growth for some years in the

future. Added reliability will be given to the service by sub-

stituting cable for aerial wire, as this area is frequently swept

by sleet and snow storms.

When fully equipped with terminal and repeater apparatus,

the cable will do the work of two ordinary long distance tele-

phone cables. A development of the Bell Telephone Labora-

tories, it is contained in a lead sheath slightly less than an inch

in diameter. Inside this sheath are four tubes of thin copper,

each about the size of a lead pencil. Suspended in the center

of each tube by fiber disks is a copper wire about the size of

the lead in a pencil. These tubes and the central wires are

the conductors, the cable being called co-axial because the

tube and its central wire have the same axis.

Transmission over this novel type of conductor employs

frequencies also used for radio. The impulses are wire-

directed, however, and travel through a space which has been

segregated electrically from all the rest of the space in the

world by the tube. The tube not only guides these impulses
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but protects them from fading, static, and other similar trou-

bles of ordinary radio transmission.

The nature of co-axial transmission is such that it is neces-

sary to use one of the tubes for transmission in one direction

and a separate tube for transmission in the other. The other

tubes will be spare. High frequency currents are used to carry

impulses along the co-axial channels. In all, the frequencies

transmitted will cover a band of 3,000,000 cycles. From this

band can be obtained hundreds of channels of various widths

—

narrow ones for telegraph and teletj^ewriter circuits, wider

ones for telephone and telephotograph, and still wider for the

high quality required in broadcasting network service.

The function of the terminal apparatus is to raise voices and

signals to high frequencies at the sending end and drop them

back to their normal voice frequencies at the receiving end.

In order that all of these impulses may be effectively separated

from each other, this apparatus is necessarily intricate. The

amplifiers, otherwise known as " repeaters," are of special de-

sign, capable of amplifying simultaneously the entire group

of messages which the cable handles, and they are spaced closer

together than on the ordinary long distance cable.

Whereas each circuit of the usual type of long distance cable

on this route would have a total of five repeaters, installed at

the two terminals and at stations approximately fifty miles

apart along the route, the new co-axial cable will employ about

forty repeaters, installed at the terminals and in stations about

five miles apart. Since each circuit in the old style cable re-

quires a repeater at each station, for 480 circuits there would be

2400 repeaters, while in the case of the co-axial cable, 80 re-

peaters handle the entire capacity of the cable. These repeat-

ers, together with the terminal equipment, will employ approxi-

mately 3000 vacuum tubes of a special type. They will be

able to handle a total of 480 conversations, however—an aver-

age of slightly more than six tubes per circuit—whereas an old
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style cable installation would require twenty vacuum tubes for

each of the 480 circuits.

BARKLIE HENRY, G. PEABODY GARDNER, JR., ARE
ELECTED DIRECTORS

TWO new directors have been elected to the Board of the

American Telephone and Telegraph Company since the

first of year. At the meeting of the Board on January 18,

Barklie Henry was elected to fill the vacancy caused by the

death of Edward D. Duffield. Mr. Henry is President of the

Association for Improving the Condition of the Poor and is a

director of the United States Trust Company. At the meet-

ing of the Board on February 15, G. Peabody Gardner, Jr., of

Boston, was elected to fill the vacancy caused by the resigna-

tion of George Peabody Gardner, who had been a director since

1912.
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Some Historic Telephone Exhibits

THERE are few things in the home and business Hfe of the

America of today more familiar than the telephone; few

experiences that come closer to the commonplace than that of

making a telephone call. Why, then, do thousands of visitors

crowd the Bell System exhibits at the New York World's Fair

and the Golden Gate International Exposition, at San Fran-

cisco, and why is it that, of all the many things to be seen and

heard at these exhibits, the principal center of interest is in-

variably the demonstration of long distance telephone service,

in which the guests either participate in a telephone conversa-

tion or " listen in " while others do so?

Probably the explanation lies in the very nature of the

service which the telephone provides. Of all products of man's

ingenuity and enterprise which find a place at a modern exposi-

tion, this is the one which, as daily used, enters most intimately

into the personal life of its user. In a unique and particular

sense, it supplements his own personality. It is peculiarly a

part of his own self. Not alone in the " Voice Mirror " does

the visitor at an exposition telephone exhibit " hear his own
telephone voice." As he listens in on a long distance conversa-

tion he figuratively " sees himself as others see him." Whether

actually in person or by the vicarious process of hearing the

voices of others, he is made to feel that here is a demonstration

which is unlike most of the other exhibits at the typical ex-

position in that it is one in which he, himself, can participate.

For sixty-three years—ever since the astounded Dom Pedro

heard the voice of Bell coming over the wire to his ear, at the

great Philadelphia Centennial in 1876, and exclaimed "My
God, it talks! "—this intimate and personal nature of telephone

service has been the quality that has attracted exposition
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BELL TELEPHONE QUARTERLY

crowds to the exhibits at which the telephone and the telephone

service have been featured. From the day of the demonstra-

tion before the Brazilian emperor to today, the opportunity

personally to participate in tests of the telephone and of tele-

phone facilities has appealed strongly to the public. In com-

petition with far more elaborate and spectacular exhibits, the

telephone has always proved a drawing card, because exposition

crowds could not only see it in use, but use it.

A review of the more important expositions at which the

telephone has played a part may prove of interest, not alone

from the standpoint of showing the development of the arrange-

ment and operation of the telephone exhibits, but from the

aspect of telephone development itself.

The Philadelphia Centennial

The importance of the incident in which Dom Pedro played

so vital a part is not generally understood. Its drama and

the prominence of the principal figures involved are often

stressed at the expense of the practical results which grew out

of this colorful incident. What happened on that historic

Sunday afternoon, June 25, 1876, had a direct and vital bear-

ing on the whole course of the commercial development of the

telephone in the United States, if not throughout the entire

world.

Bell had obtained his telephone patent on March 7 of that

year, it will be remembered, and three days later had succeeded

in transmitting the first complete sentence of speech. But

apart from one lecture, before a scientific society in Boston, he

had made no effort to bring his invention to the attention of

the public. At the instigation of Gardiner G. Hubbard, one

of his two financial backers and business advisors, he had de-

cided to exhibit his telephone and harmonic telegraph ap-

paratus at the Philadelphia Centennial. By the time this de-
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SOME HISTORIC TELEPHONE EXHIBITS

cision had been made, however, space in the electrical section,

where such apparatus would naturally have been displayed,

was no longer available. Hubbard managed to obtain space

in the educational section of the Massachusetts state exhibit,

in a gallery of the Main Building. Even after he had obtained

this concession, Hubbard had difficulty in persuading Bell to

prepare his apparatus and send it to Philadelphia. Bell was

busy with his classes as a teacher of the deaf, and was re-

luctant to leave them for the purpose of going to Philadelphia

in person. Finally, however, Hubbard learned that the Cen-

tennial judges of the group of exhibits in which Bell's apparatus

was included were to make an official inspection on Sunday,

June 25, 1876. With great difficulty, and aided and abetted

by his daughter, Mabel Hubbard, who was later to become

Bell's wife, Hubbard finally convinced the young inventor that

he should take his apparatus and set out for the exposition city.

He arrived there on Saturday, June 24.

Incidentally, it is of interest to note that this date was the

only day on which the pass, issued to Bell as an exhibitor,

shows evidence of having been used. The inventor seems to

have set up his apparatus on that day and returned on the

following day to await the arrival of the judges. The exposi-

tion buildings were not officially open to the public on Sundays,

and apparently he did not find it necessary to present his pass,

or at any rate to have it punched. Bell was personally present

at the exposition only on these two days—a fact which has an

important bearing on the reliability of the recollections of

various people who now "recall" that they saw him at the

exposition, and witnessed his demonstrations of the telephone,

sometimes even describing the incident in which Dom Pedro

took part. In view of the fact that the buildings were not

open to the general public on the day when the meeting be-

tween the emperor and the inventor took place, it seems ex-

tremely unlikely that there were many witnesses to it, other

149



BELL TELEPHONE QUARTERLY

than the Centennial judges and the members of Dom Pedro's

official party.

The story of the historic meeting is too familiar to require

detailed repetition here: of how the judges, fatigued with their

inspection on a hot, humid day, were on the point of discon-

tinuing their tour when the emperor noticed Bell, whom he had

previously interviewed in Boston in regard to the latter's

work with the deaf; of his interest when Bell explained the

reason for his presence at the Centennial and his request for

a demonstration of the telephone; of his startled ejaculation

when he heard the inventor's voice coming from the receiver.

Up to this point, the story is hardly more than a bit of color-

ful drama, but now telephone history begins. The judges

crowd around, and themselves try the telephone. Among them

is Sir William Thomson, the great English physicist, later to

say of Bell's invention that it was " the most wonderful thing

he had seen in America." Another is Joseph Henry, Secretary

of the Smithsonian Institution, who declares the telephone to

be " the greatest marvel hitherto achieved by the telegraph."

Accounts of Bell's demonstrations at the Centennial, and of

the independent tests of the telephone by the judges, which

followed, soon appeared in leading scientific magazines and

attracted widespread attention. From all over the country in-

quiries began to arrive as to how licenses, under the Bell

patents, might be obtained to develop the telephone commer-

cially. Such licenses were issued to individuals or groups of

individuals to provide telephone service—which at first in-

volved no exchanges, but consisted merely of the leasing of

pairs of telephones—in specific localities or territories. Given

impetus, in other words, by the publication of what had oc-

curred at the exposition in Philadelphia, the telephone moved

out of the laboratory into the business office. The commercial

development of Bell's invention began. The foundations of

the organization which is largely responsible for the provision

of nation-wide telephone service in America today were laid
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Bronze Medal awarded to Alexander Graham Bell at International Exposition, celebrating a Cen-

tury or American Independence, Philadelphia, 1876
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Medal of Pro(;ress awarded to The Telephone Company of New York at American In-

stitute Fair, in New York, 1877. This was the first medal ever awarded to a Telephone

C()mi)any.



SOME HISTORIC TELEPHONE EXHIBITS

in the swift-moving events which followed that dramatic in-

cident on a hot June Sunday in 1876. The licensees of sixty-

three years ago were the forerunners of the present Associated

Companies of the Bell System.

American Institute Fair, 1877

Two of the licensees under the Bell patents were Charles A.

Cheever and Hilborne L. Roosevelt. They were assigned a

territory consisting of New York City and certain surrounding

areas, and organized The Telephone Company of New York.

To this company fell the honor of being the first to exhibit the

telephone, for purposes of its commercial promotion, at a fair

or exposition. To it was awarded the first medal ever granted

to a telephone company for such an exhibition.

Under the leadership of such prominent New Yorkers as

Horace Greeley, the American Institute of the City of New
York had for many years held an annual fair which, although

not of the proportions of an international exposition, always

included an extensive display of industrial and scientific ex-

hibits and attracted great crowds. In the fair of 1877,

Cheever and Roosevelt saw an opportunity of bringing the

telephone directly to the attention of the New York public.

Excellent showmen that they were, they saw, as their suc-

cessors have seen ever since, that the most convincing proof

of the usefulness of the telephone lay in affording an oppor-

tunity for visitors at the fair themselves to try it—the old test

of " the proof of the pudding is in the eating."

A guest register kept at the telephone exhibit contains the

names of many prominent figures of the day, such as J. P.

Morgan, Wendell Phillips, Samuel F. B. Morse and William

Cullen Bryant. And among names then not widely known,

was one that later was to loom large in the annals of the tele-

phone—that of Theodore N. Vail. Some of the comments of

the guests, giving their impressions of the telephone, afford
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convincing proof that Bell's invention was one of the outstand-

ing features of the fair. This volume is now preserved in the

American Telephone Historical Library, in New York.

Among the awards by the official judges at the fair was a

" Medal of Progress "—granted to The Telephone Company
of New York. It was for many years in the possession of

Mr. Cheever's family, but recent efforts to locate it have proved

unavailing.

Paris Exposition, 1889

The first international exposition at which the Bell System

—though it was not known as such at the time—had an ex-

hibit was the Exposition Universelle, at Paris, in 1889. Pho-

tographs of the exhibit show that it was made up of items pro-

vided by the American Bell Telephone Company and the

Western Electric Manufacturing Company.

Emphasis was placed on the development of long distance

service, in which, as at all times since the invention of the

telephone, the United States then held a commanding position.

The American Telephone and Telegraph Company had been

organized only four years before, for the purpose of developing

a network of long lines connecting the territories of the vari-

ous licensees. It is worthy of note that the central item of the

American Bell display was the top of one of the standard long

distance open wire poles—a type of construction then little

known in Europe, and one of which the Bell engineers were

justly proud.

Although the United States led the world in long distance

development, both as to the extent of facilities and efficiency

of service, the long distance circuits of the Bell System in 1889

extended only as far west as Buffalo and as far south as

Washington. These were the outposts beyond which the hu-

man voice had not yet been transmitted.

Much had been accomplished, but much more remained to

be achieved. The exhibit at Paris marked a milestone in tele-
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SOME HISTORIC TELEPHONE EXHIBITS

phone history, for it attested what had been attained in a httle

more than a decade of telephone development. It afforded

little indication of what, in the hopes and dreams of telephone

engineers, was yet attainable. The relatively modest Bell

System display must have aroused but meager interest, as con-

trasted with the Eiffel Tower, which was erected as the chief

attraction of the Paris exposition. Yet there is something

that appeals to the romantic in the fact that it was on an an-

tenna on the Eiffel Tower that, twenty-six years later, two

Bell System engineers picked up the first words ever trans-

mitted across the Atlantic by radio telephone, and thereby

blazed the trail which led to the world-wide telephone service

of today.

Telephone engineers in 1889 were not even thinking of im-

mediate goals as ambitious as a service which reached across

the oceans or even across the continent—their next objective

was much less visionary, though difficult enough to seem, to the

layman, to be impossible. They were dreaming of a thousand-

mile telephone line.

The Columbian Exposition, 1893

The American Bell Telephone Company's exhibit at the

great Columbian Exposition, in Chicago, in 1893, was to afford

proof that it sometimes pays to dream. By then, the thousand-

mile telephone talk was an accomplished fact. New York and

Chicago were within voice-reach of each other. A new chapter

had been written in the history of communication in America.

And, to celebrate this event, the Bell System had an exhibit

that was one of the centers of attraction for World's Fair

visitors. Within the Electrical Building the American Bell

Telephone Company built its own building. Classic in design,

it set a standard for dignity and beauty that has been adhered

to in Bell System exposition exhibits ever since. Tastes in

art have changed in the four and a half decades since this
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replica of a Greek temple was designed, but the fundamental

purpose of creating something truly expressive of the character

of the Bell System has not been forgotten in designing such

exposition buildings as that which houses the American Tele-

phone and Telegraph Company exhibits at the New York

World's Fair of 1939.

Here in the Columbian Exposition exhibit were displayed

replicas or originals of historic pieces of telephone apparatus;

charts and maps showing telephone development; some of the

newest advances in Bell System equipment, including speci-

mens of dry-core, paper-insulated cable, which had been but

recently introduced.

In keeping with what later became an established policy of

giving the public an opportunity to see what lies behind tele-

phone service, the switchboard which served all exposition tele-

phones was installed in the exhibit building, in full view of the

crowds of visitors, so that they could watch it in operation.

Attendants were on hand to give any desired information in

regard to the equipment, and at regular intervals " a plain and

concise description of the board and its method of operation
"

(to quote a booklet describing the telephone exhibit) was given.

The same booklet makes it clear that the newly-opened New
York-Chicago long distance telephone line was the real attrac-

tion of the World's Fair, so far as the telephone exhibit was

concerned. After pointing out that the thousand-mile tele-

phone conversation was now an every-day occurrence, this

brochure thus describes the 1893 version of the long distance

demonstrations that are proving so popular today at New York

and San Francisco:

To test the ease with which one talks this distance, an oppor-

tunity is given for visitors to speak with an operator in one of

the offices of the American Telephone and Telegraph Co., in

New York, every afternoon between three and five.

One of the interesting features of the exhibit was Alexander

Graham Bell's radiophone (also known as the photophone).
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This transmitted speech from a station in one of the galleries

to another in the opposite gallery, one hundred feet away, by

means of a beam of light. The name seems to have been

prophetic, for it suggests that which was later applied to the

apparatus by which the wireless transmission of speech was

accomplished by electro-magnetic waves of much greater length

than those used by Bell in talking over a light beam. The
latter were, however, electro-magnetic waves, and Bell's ap-

paratus was, in a sense, the forerunner of the far-flung radio

telephone systems of the present day.

But the exposition crowds, like those of today, were chiefly

interested in those features of the exhibit which showed the

development of the telephone itself, and of supplemental ap-

paratus which enabled it more and more fully to serve the needs

of the public. The switchboard and the long distance booth

were distinctly the most popular of all the remarkable things

the Bell System had on view, for they most clearly demon-

strated the actual application of research and experimentation

to the practical needs of everyday life.

A Period of Telephone Expansion

If the Bell System's exhibit at the Columbian Exposition

marked the end of one phase of telephone development—and

the demonstration of the thousand-mile telephone line did mark

such an epoch—it marked also the virtual beginning of another

and not less important phase. This was a period of rapid

expansion and growth, particularly of long distance service.

It is interesting to note also that several of the more impor-

tant expositions held during the next decade and a half afford

a clear sidelight on progress in the industry outside the Bell Sys-

tem. At the Louisiana Purchase Exposition, held in St. Louis

in 1904, for example, several of the independent telephone com-

panies and telephone manufacturing companies had extensive

exhibits. The Bell System's exhibit was not as large, or as
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impressive, as had been that at the Chicago exposition, but what

it had was directed to the objective of acquainting the pubHc

with the extent and efficiency of the service, and of showing

this service in actual operation.

The Bell System was laying new stress on the importance

of keeping the public informed as to the nature of telephone

service, the equipment required to provide it, and the per-

sonnel behind it. It is noteworthy that at St. Louis, for the

first time at any exposition, booklets covering a wide variety

of subjects having to do with telephone service were made

available for the visitors at the Bell exhibit. Typical titles

were: " Behind the Scenes in a Telephone Exchange "; " What
the Maintenance of Good Service Means"; "The Engineering

Part of the Work "; " Long Distance Lines Which Reach Fifty

Million People"; and " Prompt Service Throughout the Year,

Day and Night."

Other expositions held during this period included the Pan-

American Exposition, at Buffalo, in 1901, the Lewis and Clark

Centennial Exposition, at Portland, in 1905, the Jamestown

Centennial Exposition, at Norfolk, in 1907, and the Alaska-

Yukon-Pacific Exposition, at Seattle, in 1909.

The Drama at Buffalo

A switchboard, at the Pan-American Exposition at Buf-

falo, in 1901, was destined to play an important role in a

drama of nation-wide importance. Day after day the oper-

ators at this switchboard had performed their routine task of

making such connections as were required to provide service for

the telephones on the exposition grounds. After the first few

days, the fact that the switchboard was in full view of the

exposition crowds lost its novelty to the operators, and they

went about their business much as if they had been in an

ordinary operating room, doing an ordinary day's work.
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Then suddenly, one day in September, this little switchboard

awoke to new life, as if galvanized by a tragedy in which it

was destined to play a part. President McKinley, while at-

tending a public reception at the exposition, had been shot by

an assassin. Over the wires that ran into this exposition ex-

change went calls for physicians, nurses, ambulances, police

reinforcements. Over them went the first " flash " news which

excited reporters sent to their newspapers and news associa-

tions. What had been an almost commonplace piece of equip-

ment became, in an instant, the communication center of a

nation facing a crisis.

At first, President McKinley's injuries were reported as not

alarmingly serious. Vice-President Theodore Roosevelt hur-

ried to Buffalo, was assured that the President's condition was

satisfactory, and accordingly joined his family at a camp in

the Adirondacks. There, a week later, the telephone brought

to him a summons to return to Buffalo, as President McKin-

ley's condition had taken a turn for the worse. Before he

could reach there, the President had died, and on his arrival

Mr. Roosevelt was sworn in as his successor.

As commonplace as had been the telephone exhibit at the

Buffalo exposition, these events, surcharged with drama, had

afforded striking evidence of the value of telephone service in

times of emergency; had given convincing proof of the im-

portance which communication plays in the life of a democratic

nation.

The Panama-Pacific Exposition, 1915

Yet telephone service, though thus proved to be national in

its importance, was not nation-wide in its extent. That

awaited the construction of the first Transcontinental Tele-

phone Line, completed in the summer of 1914 and used for an

experimental conversation just twenty-five years ago this

month, on July 29, 1914. The line was formally put in service
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on January 25, 1915, about a month before the opening of the

Panama-Pacific Exposition at San Francisco.

The Bell System exhibit at this exposition was housed in its

own building, the main portion of which was given over to an

auditorium. Each seat in this hall was provided with a tele-

phone receiver, with which the guests might "listen in" on

coast-to-coast conversations—a long step toward the more

elaborate long distance demonstrations of today. Provision

was also made for the showing of motion pictures, which were

at that time in the " silent " stage of their development.

Organizations were frequently admitted to the auditorium

as a group, and members were selected to talk over the Trans-

continental Line with speakers at similar gatherings in New
York, Boston, Philadelphia or elsewhere on the eastern sea-

board, while the entire audience at both ends of the circuit

listened to the conversation. An illuminated map traced the

route of the Transcontinental Line.

Today, four interconnectable telephone routes link the At-

lantic and Pacific, over which flows a steady stream of coast-to-

coast telephone traffic, and by means of which networks of

specially engineered telephone lines have made nation-wide

radio network broadcasting an every-day occurrence. Even

for those who rarely or never have occasion to telephone across

the United States, it is a commonplace experience to hear voices

that come from three thousand miles away, on the far side of

the continent. But in 1915 this was a novel and thrilling ex-

perience, and crowds thronged the Bell System auditorium,

eager to witness the new miracle which science had wrought.

From a telephone standpoint, the Panama-Pacific Exposition

—coinciding, as it did, with the birth of nation-wide service

—marked a new milestone of progress. Great expositions have

been held since then—so many that it is impracticable to de-

scribe them here in detail. At almost all of them, some new

form of exhibit or demonstration has been employed
—

^but al-

ways to present, in new form, the same fundamental message.

158



some historic telephone exhibits

Fifty Years of Telephony

The Philadelphia Sesquicentennial Exposition of 1926

marked, of course, a century and a half of American independ-

ence. It celebrated, moreover, a half-century of another

form of freedom—the emancipation of the human voice from

the bonds of time and distance. The Bell System exhibits at

Philadelphia gave striking proof of what had been accom-

plished, as a result of research and experiment by telephone

engineers and scientists, during those resultful fifty years.

Here many of the visitors saw and heard, for the first time,

that then astounding by-product of long years of laboratory

effort in improving telephone service—the talking moving pic-

ture. Here, too, for the first time at any exposition, the Public

Address System, another product of the Bell Telephone Lab-

oratories, was first employed to bring vast crowds within the

reach of a speaker's voice. Accepted almost casually today,

such scientific achievements thrilled exposition crowds in 1926

—and that was scarcely more than a decade ago.

So it has been with succeeding expositions. " Oscar, the

Dummy with the Microphonic Ears " amused and mystified

visitors at the Century of Progress Exposition in Chicago, in

1933, as the Voder does today at New York and San Fran-

cisco. Sometimes, as in the case of these two remarkable

pieces of apparatus. Bell System exhibits have been designed

to entertain as well as to suggest the years of study of sound

and of speech that have been required to bring telephone serv-

ice to its present high degree of efficiency. Often, as in the

case of demonstrations of manual switchboards and dial ap-

paratus, the purpose has been to give the visitor a " What's-

behind-your-telephone " view of local service. Sometimes, as

in the case of the flashing maps which trace the course of

circuits used in long distance demonstrations, the purpose has

been to show the extent and speed of that branch of telephone

service, and its simplicity, from the user's standpoint. Some-
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times, as in the case of the Voice Mirror, the purpose has been

to show the importance of a good telephone voice and to

suggest the vital part which the telephone user himself plays

in the provision of the best possible service.

Always, behind these purposes of individual exhibits or

demonstrations, there has been another and more fundamental

purpose. This has been—and is, at the great expositions now
being held in New York and San Francisco—to make it a

matter of public record that the experimentation, out of which

the telephone was born more than sixty years ago, is still in

progress; to restate, in visible and understandable form, the

Bell System's purpose of continuing its search for every pos-

sible means of improving its service, making it more far-reach-

ing, and rendering it at the lowest possible cost to the millions

of Americans in whose lives it plays so vitally important a part.

R. T. Barrett
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The Teletypewriter Helps the Police

BANK HELD UP FEW MINUTES AGO AT EDEN, NY
4 MEN GOT AWAY WITH $10,000

USED LIGHT BLUE SEDAN HEADED SOUTH

POLICE teletypewriters in hundreds of cities throughout

New York and adjacent states spell out this " eight-state

alarm " and immediately the police of these cities take up the

search for the robbers. Sharp-eyed state troopers swing into

action at cross-roads, bridgeheads and other strategic points

on the highways as they question the occupants of cars that

seem to fit the teletyped description. In the cities and towns,

municipal police scrutinize incoming motor cars while officers

of the State Motor Vehicle bureau search for clues in their

records of " stolen light blue sedans." Identification experts

in state and city bureaus of criminal identification compare the

records of known criminals with subsequently teletyped de-

scriptions of the hold-up men in an attempt to establish the

identity of the " mob." The case is broken through the work

of a quick-thinking sergeant of police who, connecting several

teletyped clues, brings about the arrest of the men by the

poHce of Brooklyn, N. Y. and Cleveland, Ohio.

Speed is vital in spreading alarms and the police have been

quick to make use of new fast communication methods which

would help them in their war with the criminal element.

Everyone is familiar with the highly efficient radio used gen-

erally by the municipal police for dispatching " scout " cars

rapidly to the scene of crimes. Not so well known, however,

are the state-wide police networks of private line teletypewriter

circuits, extending over whole states and interconnected with

each other and the smaller, city-wide systems connecting sta-

tion houses with police headquarters. Just as modern business
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turned to the teletypewriter for rapid coordination of the ac-

tivities of factories, warehouses, storerooms and sales offices

in different cities, so can the police similarly coordinate the

operations of widely-separated State Police posts, municipal

police departments and state Motor Vehicle and Criminal

Identification bureaus. With the use of teletypewriter many
important police cases such as the Eden Bank robbery are

solved by the police.

Before the various police organizations in many states were

knitted through teletypewriter into what is effectively one great

force, the spreading of alarms was a comparatively slow matter.

The mails were the principal means by which such alarms could

be spread. Printed handbills or postal cards describing the

crime and the wanted persons were mailed out by the police to

hundreds of police departments in the same state or nearby

states. Telegrams were sent or telephone calls were made in

those cases where speed seemed particularly desirable. Since

reliance upon such telegrams or telephone calls was a form of

"shooting in the dark," this method of spreading the alarm

was mainly ineffective because usually no one knew the direc-

tion of the criminal's flight or his destination. Spreading

alarms by mail, while it gave the desired "blanketing," was

found to be too slow when criminals took to the use of high

speed motor cars and good roads in escaping from the scene

of a crime. With fast transportation, a law-breaker often

could reach any one of innumerable places dozens or even

hundreds of miles distant almost before the police received

word that a crime had been committed. There was a need

therefore for some method of rapidly blanketing a large area

with a police alarm, so that other police departments might

be able to intercept the fleeing crooks.

Private line teletypewriter systems and radio cars provided

answers to many such police problems. Through the use of

these modern, scientific aids to swift communication, the police

were enabled to lay down around the fleeing crook an almost

162



THE TELETYPEWRITER HELPS THE POLICE

instantaneous barrage of alarms. Should he successfully elude

the police at one point, he had still to pass through other and

more distant rings of police standing in his way. Private line

teletypewriter service enabled the police to distribute almost

instantaneously to many fixed points in a wide area, a large

volume of printed alarms, which could then be redistributed

by other communication methods to radio cars, police booths

and other points not equipped with teletypewriter. While

both the radiotelephone in cars and the private line teletype-

writer systems of the police are fast communication methods,

one is not of course a substitute for the other, but rather they

supplement each other performing different functions—com-

munication to moving cars being by radio, and communication

between fixed police points being by teletypewriter.

The small town resembles the large city in having its share

of homicides, robberies and frauds, as well as the non-criminal

problems of locating missing persons, identifying amnesia vic-

tims and recovering lost property of citizens. Thus, the police

forces of the small towns also have need for flashing their

alarms to other police. The police say that criminals from the

large cities often " knock off " a bank, store or gas station in

a small town, fleeing afterward to their hideout in the large

city. The Bank of Eden robbery was one such case. Tele-

typewriter, through its two-way feature (transmission of in-

telligence in either direction), is of incalculable value to the

police of small towns because through its use they can send

out calls for help to thousands of brother police in distant cities

and, also, keep informed as to criminals wanted by other police

departments. A small community ordinarily could not afford

to make a general distribution over great distances of the

alarms which they originate and the state-wide private line

police teletypewriter system, supported principally by the state,

is an invaluable service to them. The only type of communi-

cation system which satisfactorily meets the needs of the police

is one which promotes usage of the system by all police or-
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ganizations involved, large and small. This the state-wide

private line teletypewriter system does.

Police teletypewriter systems have grown from a single

system in use by a group of Connecticut municipalities in 1927,

to the point where systems now in service cover the additional

states of New York, New Jersey, Massachusetts, Rhode Island

and Pennsylvania, with connections to parts of Delaware and

New Hampshire. A state-wide system also is in service for the

police in California, and other states are actively considering

the installation of systems. Many metropolitan cities and

counties, some in states not having state-wide systems, have

also equipped their police with teletypewriter connections be-

tween headquarters and precincts or outlying communities.

The teletypewriter machines, interconnecting circuits and asso-

ciated switchboards are, in general, furnished by the Bell

System and are similar to the equipment provided in the private

line service used by business organizations and the press.

The Eight-State Police Teletypewriter System

Readers of Eastern newspapers often see references to the

police sending out an " eight-state alarm." These alarms are

sent out over the private line teletypewriter systems of the

police in the group of eight Eastern states named above. The

state and municipal police in these states, through interstate

teletypewriter connections which tie together key points in

the various state-wide systems, can function practically as a

unit in their operations. They form the so-called " Eight-State

Police Teletypewriter System." This network is, in effect, a

gigantic alarm system by which police in one city can spread

alarms to the police of 350 other communities, and serves day

and night to protect 35,000,000 people throughout 125,000

square miles, an area approximately equivalent to that of Great

Britain or of Italy.
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Because the automobile is used so extensively in connection

with crime, it is necessary that the police work closely with the

motor vehicle registration bureaus of the various states. To
provide access to the motor vehicle records, the Eight-State

system connects with the Motor Vehicle Bureau in each state

covered by the system where there is such a bureau. Through

these connections, state and municipal police units are able to

make rapid checks on car and driver licenses. The police of

Buffalo, New York, for example, have no difficulty in deter-

mining, say, from the Motor Vehicle Bureau at Hartford, Con-

necticut, that an abandoned Connecticut car has previously

been reported as stolen or that a car driver, suspected of operat-

ing a stolen car, has a police record of convictions for car thefts.

As a result of this cooperative effort, as much as one-half of the

police communications handled over the state-wide teletype-

writer systems have to do with automobile registration infor-

mation in one form or another.

Another important factor in police work is the State Bureau

of Criminal Identification. Functioning under this or some

equivalent title, the bureaus are the modern counterparts of

the Rogues Gallery of yesterday. The bureaus are, for the

states which they serve, central depositories for records of the

various police departments and penal institutions in each state.

Here are kept the records of criminals, their photographs,

finger-print classifications, aliases, and the extensive modus

operandi files in which the characteristic methods of known

criminals are described. Teletypewriter connections to the

Bureaus from the Eight-State network flash annually to the

police thousands of clues through which criminals are identi-

fied, apprehended and eventually convicted. Also, in connec-

tion with criminal identification, the police make use of Tele-

typewriter Exchange Service (" TWX ") to furnish informa-

tion to the Federal Bureau of Investigation at Washington, or

to receive information from that Bureau.
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TRENTON NJ GB- SSI 7-16 PM FEB 9

WANTED FOR HIT AND RUN

OCCUPANTS. OF A PACKARD TOURING CAR

REG. S-A4972

STRUCK AND INJURED A WOMAN AT SCOBEYVILLE NJ ABOUT 6-15 PM THIS

DATE ANY INFORMATION NOTIFY STATE POLICE KEYPORT NJ

TRENTON NJ RE GB SSI 8-12 PM FEB 9

CANCELATION WANTED FOR HIT AND RUN

OCCUPANTS OF CAR REG. 8-A-ft972 NY

apprehended by uoodbridge twp. nj police

authority state police woodbridge nj

Apprehension by Woodbridge, New Jersey, Municipal Police of a Hit and Run
Car wanted by the State Police of Keyport. Illustrating the path of the alarm

which intercepted the hit and run car, and the action of the various police groups

involved.
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Private line teletypewriter systems enable the police to

" cancel " alarms at hundreds of points by the same simple

process as that through which the original alarms were sent out.

Thus, much useless expense and dangerous police work has

been saved, for the police must vigorously prosecute each case

on which there is an outstanding "uncanceled," that is, unsolved

alarm. An example of the necessity for the alarms to be can-

celed on closed police cases to all other police points, is the not

uncommon situation in which an automobile has been reported

stolen, when in reality it was only borrowed by a relative or

friend, and has been in due course returned. Police carrying

out their duties may be led into the use of firearms in stopping

this car, even though it may be in charge of the rightful owner.

Prompt cancelation of closed alarms, afforded by the teletype-

writer, helps prevent such mishaps.

The number of alarms and messages handled each year over

the teletypewriter systems of the eight-state network has in-

creased sharply as state and municipal police forces learned

how effective it was in their work. The New York State Police

System, for example, now handles annually more than 300,000

alarms, reports and other police messages, compared with one-

third of this traffic in its first full year of operation in 1932,

and the Pennsylvania Motor Police System is handling in excess

of 125,000 communications annually, compared with an aver-

age annual traffic of one-third of this figure in the first three

years of operation beginning in 1929.

Tangible results from the use of teletypewriter in police work

are seen in figures supplied, for example, by the New Jersey

State police. In one year criminals were apprehended or stolen

property was recovered in 1376 cases through information sent

over the police teletypewriter system in that state.

How AN Alarm is Handled

As an illustration of the operation of the Eight-State system,

consider the common case of an automobile theft. A citizen
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Lieutenant John E. Murnane of the New Jersey State Police watches the Reception of a Tele-

typed Alarm on a Machine in the Trenton Headquarters of the New Jersey State Police Teletype-

writer System. The extensive teletypewriter files of the police are kept in cabinets along the wall at the left.

The Pennsylvania Motor Police Teletypewriter Headquarters at Harrisburc. furnishes the Police of

A Hundred Pennsy'lvania Communities with Alarms and other Police Reports



Headquarters of the Massachusetts State Police Teletypewriter System at Commonwealth Pier,

Boston. Police alarms are flashed from here to police points throughout Massachusetts, and to the police

in the neighboring States of New York, Rhode Island, New Hampshire and Connecticut.

Private Lim. Tlji/ivi'l writer Service serves tiik poiici. oi im. ^maim.k Mumcipalmiks as wi-.ll as the

Larger Ones. Chief of Police John C. Dempscy of the Olean, New York. Police Department is shown in-

specting the tclctyped report of some " bad actors " wanted by other police.
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telephones to his local police department and reports that his

automobile has disappeared. He tells the police the make,

year, color, and the license and motor numbers of the car. A
police officer types out the alarm on the keyboard of the tele-

typewriter. The keyboard is similar to that of an ordinary

typewriter and as each letter is depressed at the home machine,

the corresponding letter is typed on all other machines which

may be connected to the circuit. The copy thus typed out (at

speeds up to 60 words a minute) is letter width size, and fre-

quently the machines are arranged to provide carbon copies at

some of the larger police points where extra copies of alarms

and reports are of advantage to specialized police groups, such

as the automobile, homicide and missing persons squads.

The alarm thus typed out reads as follows:

STOLEN CAR, REGISTRATION B-12974 BUICK 1938 SEDAN,
BLACK, MOTOR NO. 9870482.

This alarm, when it is received at the headquarters of the

state system is consolidated with other stolen car alarms and

the combined information started on its way to points through-

out the state and to the other states in the network. Key
points in the neighboring states receive the various alarms.

The key points in turn spread the alarms throughout their own
states and to other states to which there are teletypewriter con-

nections. County and city systems carry the report to pre-

cincts and station houses. The information as to the stolen

car may in this way be known within 15 minutes to detective

bureaus, automobile and traffic squads, Motor Vehicle Bureaus

and State Police troopers throughout the eight states.

When the state police stations receive an alarm over the

teletypewriter system, they post the car number in the barracks

where the troopers may take note of it as they come from or go

on duty. Municipal police units note the alarm on the " blot-

ter." The alarm is read to the shifts next going on duty to-

gether with other alarms, police reports and instructions. Men
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detailed for traffic duty jot down the car numbers contained in

the alarm before they go on shift. Motorized traffic police

sometimes carry the information, given by the alarm, on a card

placed under the transparent backing on one gauntlet, or the

original teletypewriter copy may be carried in this way. When
the hand is raised to halt a car, the wanted car number is in

easy line of sight with the license plate of the stopped car.

Besides being telephoned to other police points, the teletype-

writer alarm may be passed to motorcycle officers through the

device of telephoning roadside gas stations, dining places or

refreshment stands, to " flag " the officer to stop and receive the

message. A ''disk" or flag sometimes is displayed for this

purpose. State and municipal police points equipped with

transmitting equipment, relay the teletypewriter alarm by

radiotelephone to police in automobiles in the city and on the

highways.

Reproductions of several police alarms are shown herewith in

illustrations and in the text. While the alarms are actual

police records, the names of the people concerned have been

deleted and wholly fictitious names substituted in their place.

PoiNT-To-PoiNT Police Information

In addition to the flow of alarms to all points, the various

state-wide police teletypewriter systems carry many criss-cross-

ing queries and answers as clues are hurriedly sought, suspects

examined and " tips " passed from one police force to another.

Speed is again the important thing in this traffic. Some of

the thousands of such messages read as follows:

Information please on 4NY19-18.

Please forward fingerprints of Van Doran killed by Capt. Williams

of your department during holdup. We have several chain store rob-

beries and would like to check on this man.
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8-7TRENTON NJ GP 7Jfc3 NEWARK NJ 9101

WANTED FOR ATTE.1PTING TO PASS COUNTEFEIT MONEY

2 MEN

OCCUPANTS OF A CHEVROLET COUPE

REG E - 725 PENNA

ATTEMPTED TO PASS A COUNTEFEIT. $10 BILL. BOTH MEN HAVE

A ClUANTITY OF COUNTERFEIT MONEY IN THEIR POSSESSION

ANY INFORMATION NOTIFY SCOTCH PLAINS NJ POLICE 6-22' PM

NOTE HBG PA— KINDLY FURNISH INFORMATION ON ABOVE REGISTRATION

PHILADELPHIA TO NEWARK NJ 8-7

REF- GP 7383 WANTED FOR ATTEMPTING TO PASS COUNTERFEIT

MONEY

TO SCOTCH, PLAINS NJ POLICE-- REG. E - 725 PENNA ISSUED

TO IRENE K. PURSELL 777 17TH AVE BEAVER FALLS PA FOR FORD SEDAN

MOTOR A - 390072 - S.P. HARRISBURG PA. 7-53 P.M.

TO SCOTCH PLAINS NJ POLICE

MOTOR PATROL BUREAU ARE HOLDING 2 MEN AS PER YOUR ALARM AT 6-18

THIS P.M. NEWARK NJ 2B 9101

NO. 1. KENNETH RODNEY, CONNECTICUT AVE. WASHINGTON D.C.

NO. .2. HARRY MICHEL, kktH. ST. NORTH-WEST, WASHINGTON D.C.

THESE HEN APPREHENDED AND HAVe' IN THEIR' POSSESSION $135 IN'5

AND 10 DOLLAR BILLS WHICH ARE COUNTERFEIT. KINDLY ADVISE.

JERSEY CITY NJ POLICE 8723 PM

NEWARK NJ 9101 NY 1206S SCOTCH PLAINS POLICE ALARM 8-7

CANCFLATION-WAr:TED FOR ATTEMPTING TO PASS COUNTERFEIT MONEY

2 MEN OCCUPANTS OF CHEVROLET COUPE E-725 PENNA. APPREHENDED BY

JERSEY CITY NJ POLICE MOTOR PATROL - AUTHORITY JERSEY CITY NJ

POLICE S-25 PM "RT"

Through Teletypewriter Service the Small Police Department of Scotch
Plains, New Jersey, secures the Help of Jersey City Police in apprehending

Passers of Counterfeit Money. Included in the alarm is an " automobile registra-

tion request " directed to Harrisburg, as a result of which the registered owner of the

car used by the counterfeiters was established.
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Be advised that the Russell Kelley wanted by you may be in posses-

sion of a Packard Coupe color gray registration E-45909 on door are

initials " R. J. J." Stolen from this city March 30.

"Look-ups" directed to automobile bureaus, such as the

first message illustrated above, result in replies which give

to the police information as to the make, color, year, model,

engine and serial number of the the cars bearing the indicated

license numbers. These records also show which cars have

been reported stolen. Forgeries of automobile registration

certificates, transferred license plates and mutilated engine or

serial numbers can thus be detected almost immediately. Sim-

ilarly the police send requests for " look-ups " to the motor

vehicle bureau for data on the holders of motor vehicle driving

licenses. Forged operators' licenses are easily detected and

frequent offenders readily identified through these requests.

Private line teletypewriter service is a direct path into the

motor vehicle and police departments connected to the system,

for the exchange of this kind of information.

Finger-Print Records

The value of the rapid transmission of fingerprint informa-

tion between police departments is one whose importance is

clear to all. That this information may be transmitted by

teletypewriter is not, however, generally known. Letters and

numerals are used to describe the characteristic form and num-

ber of the lines in the print of each finger; for example, U and

R indicate, respectively, the fingerprint "ridges " flowing in the

direction of the ulnar and radial bones of the arm, while the

figures designate the number of these ridges which may be

counted between certain reference points in the print. A sub-

stantial use is made of the eight-state system for spreading

alarms containing fingerprint information. The following is a

fingerprint record as transmitted over the police teletypewriter:
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THUMB INDEX MIDDLE RING LITTLE
RIGHT U-11 U-9 U-12 R-8 U-10
LEFT R-5 R-10 U-12 R-11 U-9

Coordination with Other Communication Methods

The police use various other communication methods to

spread alarms. The use of radiotelephone to flash alarms to

police cars from headquarters has already been mentioned.

There is also an exchange of alarms between the police on the

Eight-State Teletypewriter System and radiotelegraph stations

of the police located in several mid-west cities. This exchange

is carried out by the municipal police department at Buffalo,

New York.

The police also make a wide use of the telephone for com-

munication with points not connected to the teletypewriter

network. Police points receiving alarms via teletypewriter,

frequently relay these alarms to other strategic non-teletype-

writer points by telephone. An instance of the use of the

telephone in this way, was the arrest of the robbers of the Bank

of Katonah, N. Y., when the police of the small village of

Armonk, N. Y., 15 miles away, acting on a telephoned alarm,

dragged the wanted men from under the rumble seat cover of an

automobile and recovered a paper bag containing $18,000 taken

from the bank a half hour earlier. Small police departments

without teletypewriter service, or equipped only with teletype-

writers for receiving, often telephone in their alarms and re-

quests for information to a two-way police teletypewriter sta-

tion, at which point the communications are transmitted over

the state-wide system. The New Jersey State Police zone

headquarters at Newark handles annually upwards of 39,000

such requests from the police of 60 neighboring communities.

The telephone is also used to take advantage of the quick, per-

sonal contact afforded by this form of service in those matters

which require discussion and interchange of views between

police officials.
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Telegraph message service is also used by the police, as for

example, when the police of distant cities are to be informed of

arrests which have been made, especially those made as a result

of an alarm sent out by the distant department. Data as to

criminal records and fingerprints are also often furnished in

this way. Missing persons from the smaller cities are often

reported by telegraph to the police of the larger cities, such as

New York, Chicago and Los Angeles.

Teletypewriter Exchange Service, as already mentioned, is

sometimes used to communicate with the Federal Bureau of

Investigation in exchanging identification information. It is

also used to communicate with certain other police points in

states with no private line networks.

Mail is also used extensively for nation-wide broadcasts of

alarms, where descriptions of wanted persons are sent to thou-

sands of post offices and police departments.

Systematizing Communication by Teletypewriter

Under earlier communication methods, an alarm, for ex-

ample, might be sent out by radio, replied to by a telephone

call, and again replied to by telegraph or even by mail. The

resulting mixture of written record communications and un-

written or fragmentary notes of conversations, often made the

police unwilling to depend on such incomplete memoranda for

important data. The written record feature of the teletype-

writer, on the other hand, made simple and practicable the

establishment of uniformly typed copies identical at all points.

The written record feature is also of great value to the police

in making their communications as nearly as possible free from

errors. Police communications contain many numerals and

significant letters. Numerals are frequent in automobile data

(license and motor numbers) and in descriptions of lost pistols,

electric drills and typewriters. Initials, of course, are impor-

tant parts of persons' names. Numerals and letters both are

employed in the important finger-print classifications. Errors
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made in the transmission of any of these characters may be

costly to the police and to the public. Teletypewriter helps to

guard against error and fixes responsibility unquestionably by

providing a clearly typed copy of all matter transmitted over

the system.

The typed copy is made without it being necessary for any-

one to be present at the receiving end. At the smaller police

points, a single attendant may be engaged in taking down a

complaint over the telephone, booking a prisoner or may even

be absent from the police station. Teletypewriter makes it

possible for alarms to be received while he is thus engaged.

An important part of the work of the police at headquarters

is to sort the alarms, messages and other police information

turned out hourly from the teletypewriters, and then to file the

information in a way which will permit quick reference when

related alarms are reported and cancelations of alarms on closed

cases are to be sent out. The police consider, therefore, that

their files are "live" records of utmost value. Therein are

found the names, aliases and descriptions of the thousands of

" wanted " persons for whom the police are looking at any one

time. Crimes are described in those files in connection with

which usually few or only fragmentary clues are available.

The police go to great lengths to classify all the information

they receive in such a way that the barest of clues—a scar on

a man's face, a stolen electric drill, a Gypsy's method of flim-

flam—will lead them to the law-breaker. The easily-filed

letter-width copy from the teletypewriter, lends itself to simple

and uniform filing methods making speedy reference and cer-

tain cancelation possible.

Teletypewriter Helps in Many Types of Police Work

Improved results in police operations, attributable to the use

of teletypewriter, have strengthened police hands to the point

where crooks often think twice before deciding to rob a par-

ticular bank, or gas station because troopers or other police
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nearby or on their route of escape have a teletypewriter connec-

tion to a state-wide system. Thus teletypewriter helps to pre-

k6 FILE 8 FROM SP 0NF.I1<A SEfl. 5

TO' GENERAL ALARM

WANTED FOR HIGHWAY ROBBERY THREE UNKNOWN WHITE MEN TRAVELING

IN A YELLOW BUICK TOURING CAR. FIRST PART OF LICENSE NUMBER

5-X LAST NUMBERS UNKNOWN. BEST DESCRIPTION OBTAINABLE AS FOLLOWS—

NUMBER 1 BUSHY HAIR, WEARING A LEATHER COAT

NUMBER 2 COMFLAINAfiT STATES HE NOTICED THIS MAN KAD MANY

WARTS ON HIS HAND.

THESE MEN AND CAR WERE IN THE VICINITY OF OHIO N.Y. YESTERDAY.

AUTHORITY

SERGT. ROPER SP CORPORAL DENNI30N U-5't AM

56 FILE 8 FROM SP MONROE SEPT. 23 REPLY

SP. ONEIDA

REFER YOUR MESSAGE k6 FILE 8 SEPT. 5

WE HAVE PICKED UP THE MEN AND CAR WANTED BY YOU. FOUR MEN WERE

RIDING IN A YELLOW BUICK TOURING CAR AND WHEN QUESTIONED BY ONE

OF OUR PATROLS THE NUMBER OF WARTS ON THE HANDS OF twE WERE

NOTICED. THREE OF THESE KEN ARE FROM JERSEY CITY N.J. AND ONE FROM

DELHI N.Y. , THEY ARE BEING HELD AT THIS SUBSTATION-. THREE OF THESE

MEN ARE WANTED BY THE PD AT KEARNY N.J. FOR ROBBERY. THEY ARE

ALSO SUSPECTED OF A ROBBERY IN HIDDLETOWN N.Y. ONE OF THESE HEN

ADMITS BEING WANTED IN DELHI N.Y. FOR FORGERY AND PETIT LARCENY

AI:D ALSO IN ONEONTA N.Y. FOR FORGEPY AND FRAUD ON AN INNKEEt^ER.

HE ALjO ADMITS HAVING SERVED TIME AT ELMIRA REFORMATORY. THEY

ALSO KNOW SOMETHING CF THE ROBBERY OF A GAS STATION NEAR COLLIERS

N.Y. WHERE THE ATTENDANT WAS HIT OVER THE HEAD. PLEASE SEND YOUR

TROOPER TO THIS STATION FOR FURTHER CMECK-UP ON T:'ESE MEN.

AUTHORITY TROOPER RISP:.Y lUUT. GEOFCt 9-37 At;

Teletypewriter Circuits of the New York State Police carry a General
Alarm reporting a Highway Robbery in Wnicn One of the Robbers was ob-

served TO have Warts on his Hand. Teletypewriter carries thousands of such clues

annually through which the police are helped in apprehending criminals.

vent crime. An instance of the application of teletypewriter

in this way is the exchange of hotel fraud information between
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the New York Hotel Men's Protective Association and officials

of the New York State Police. Member hotels display at the

cashier's window a metal sign reading " This hotel protected

by New York State police teletypewriter system." Hotel men
say that since they have displayed these signs, they have sub-

BOSTON 231 APRIL 10 1S39 915PM

JUST ESCAPED FROM CHARLESTOUN STATE PRISON

JOHN CRAMER 32 -5-4-122, SALLOW COMPLEXION, LITE BROWN

HAIR, BLUE EYES, HOME IS ON CAMBRIDGE ST., LOWELL, WEARING PRISON

CLOTHES.

THIS MAN MAY GO TO THE HOME OF FRIENDS IN LOWELL.

HE IS DOING LIFE FOR 2ND DEGREE MURDER AND HAS BEEN CONFINED SINCE

1926, SPECIAL ATTENTION LOWELL P.D.

MEDFORD 251 APRIL 10 1939 1030PM

THAT JOHN CRAMER HAS BEEN ARRESTED BY THE DEPT.

WHEN ARRESTED HE HAD A FULLY LOADED COLT AUTOMATIC

GUN ON HIM.

JUST BROUGHT THIS MAN IN.

THEY ARE BOOKING HIM NOW,

BOSTON PLEASE TAKE NOTICE.

Apprehension of Armed Escaped Prisoner by Medford, Mass., Police based on

A Boston Teletyped Alarm. Speedy teletypewriter service brought about arrest in

1 hour IS minutes from the time the alarm was sounded.

stantially cut their losses from " skippers " who leave without

paying their bills, and " charmers " who pass worthless checks.

Another instance, one which the police say has its counter-

part every day in police work, was the apprehension of a group

of boys from a New England state who had stolen an auto-

mobile and set out on a life of crime which might have ranged

from simple pilfering up to murder of some gas station atten-
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dant for the few dollars which could be obtained. In cases

like this one, the police are usually without information as to

the direction taken by the boys. Through rapid blanketing of

the eight-state area by teletypewriter, however, the police in a

nearby state were enabled to arrest the boys before they could

commit other and more serious crimes.

Turning to some of the work the police do which is of a non-

crime nature, the teletypewriter is found to enable police to

perform many additional services of great value to the public.

Some of these services could hardly have been rendered through

any other agency than the state police. In one such case from

the records of the police, in which again the blanketing value of

teletypewriter service was demonstrated, a baby's life was

saved from poisoning. The police alarm, teletyped in all direc-

tions, was as follows:

8-State Alarm—please stop a Chevrolet car license G ^\V

Motor 8
, car is occupied by a man named C. E. B. with

his wife and baby. They took a bottle supposed to be medicine

contents of which was to be administered to the baby. The

bottle they have contains poison— 1 per cent, atropine sulphate.

Poison bottle was taken by them by mistake please make every

effort to stop this car and warn them of danger. If supposed

medicine has already been administered to the baby use any

emetic as antidote.

An hour after this alarm had been sent out a patrol nearly a

hundred miles distant from where the error had been made

recognized the car. The " cancelation " which followed said

" Baby out of danger, only one small dose of poison adminis-

tered."

Helen , a demented woman, visiting in a seaside resort,

had nearly asphyxiated herself and 5 children she had with her,

when police of a nearby state, acting on a teletyped alarm from

her home city nearly 200 miles away, broke into her boarding

house room in time to save all six lives. It had taken only an

hour for the police to find her. No one knew where she was.
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The police in her home city had sent the teletyped alarm in all

directions on the eight-state system. The police in the resort

spotted her parked car by its license number and a few in-

quiries led them to her room in a nearby boarding house.

Agnes was identified by the police of a New England

city from information contained in a teletyped alarm describ-

ing an amnesia patient in a hospital located in another State

in the system. Police who found her did not know where she

belonged, but the teletyped alarm to all police departments of

the eight states furnished the right clues to the proper authori-

ties.

Other examples are given in the accompanying reproduc-

tions of actual police messages. Used freely by the police

of all the connected communities, the eight-state system thus

aids the police in solving the innumerable routine cases which

form a large part of their day-to-day activity.

Teletypevi^riter Benefits from Police Cooperation

While teletypewriter and radio have been important factors

in making it possible for the police to cooperate actively, the

effectiveness of these communication systems is due in large

measure to the attention which the police officials in charge of

the systems have given to the many problems involved in ex-

changing information between various states. In working out

suitable procedures for handling the interstate traffic, police

officials concerned with the operation of the eight-state net-

work customarily meet once a year for discussion of their

communication problems at a Teletypewriter Supervisors' Con-

ference in New York City. Many of these officials are also

members of the Associated Police Communication Officers,

a national body of police officials primarily concerned with

radio and teletypewriter communications. The two organiza-

tions work closely together through joint committees estab-

lished for the study of traffic problems and the legal and other
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questions looking toward the more expeditious and accurate

handling of police teletypewriter and other forms of communi-

cations.

In reviewing the place of teletypewriter service in police

work, it is evident that the police have need for an alarm dis-

tribution system which will deliver alarms in volume, imme-

diately, over great distances and to a large number of police

departments. The broader such distribution is the greater is

the chance that the criminal will be apprehended.

With teletypewriter service the police now send their alarms

far beyond the range of earlier methods, almost instantane-

ously, and to hundreds of places simultaneously. Police work

as a result has been made increasingly effective as the long

arms of the teletypewriter systems reach out to guard in an

ever greater area the lives and property of millions of people.

The teletypewriter in police hands thus is one answer to the

underworld's challenge to the safety of society, and an invalu-

able aid in crime prevention.

Howard Hunter
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Automotive Equipment and Construction

Apparatus in Telephone Company
Service

THE Bell System Automotive Equipment is relied upon

to perform a broad range of functions in addition to pro-

viding the usual transportation service. These additional serv-

ices of a more or less special nature are made possible by

adaptations of generally available cars and truck chassis. The
power of the truck engine is utilized to drive a variety of types

of special auxiliary apparatus, and the motor vehicle bodies

in general are designed to suit the particular requirements of

the classes of work done by the men who use them.

The field requirements as regards kinds of auxiliary ap-

paratus and also types and sizes of vehicle bodies, vary through

a considerable range; and the minimum number of types of

special telephone vehicles which are required to provide the

service, multiplied by the considerable number of makes of

chassis which the Associated Companies find it desirable to use,

results in numerous combinations. This is true despite the

fact that efforts are always made to broaden the application of

each particular type and size, thus minimizing the number.

In this article, first there will be discussed some of the cur-

rent major considerations in engineering the world's largest

company owned motor vehicle fleet, and then there are some

recent important developments in the field of the power oper-

ated apparatus for outside plant construction and maintenance

work which will be briefly touched upon.

Composition of the Fleet, and Trends

The fleet at present consists of about 20,600 vehicles belong-

ing to the various individual companies which make up the
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Bell System. As indicated by Figure 1, except for the de-

crease of about 2,500 between 1930 and 1933, the growth has

been practically continuous, from a total of 2,000 vehicles in

1914 to the present time, showing an average expansion of

something like 800 new vehicles per year. This, of course, is

in addition to the annual turnover in connection with replace-

ments, which now introduces approximately 4,000 new cars

and trucks per year into the fleet. These figures are men-

tioned to show the extent of the opportunity continuously to

improve the fleet by proper selection of cars and chassis and

by the use of equipment on them representing the latest designs.

It is interesting to note the present distribution of the ve-

hicles as grouped in Figure 2 according to carrying capacities.

The number per group increases very rapidly as the size of

the vehicle decreases. From an investment and operating

cost viewpoint, however, the larger size trucks would show up

very much more prominently than indicated by this chart.

For instance, the first cost of one 5-ton capacity, type SD
supply delivery truck complete would equal 8 of the type LIU
half-ton light installation trucks, 5 of the type CLM cable and

line maintenance trucks on 1 ton chassis, or 3 of the type LCW
light construction winch trucks on 1^^ ton chassis.

The SD truck (Figure 3) carries the various kinds of ma-

terials required, from the central storeroom to work trucks in

outlying garages. This traveling storeroom serves the work

trucks while they are idle, at night. The LIU truck (Figure

4) is used by one or two workmen for installing telephones

and associated equipment on the subscribers' premises. The

CLM truck (Figure 5) serves cable splicers doing principally

maintenance work, and also small crews of maintenance men
handling pole, wire and aerial cable line work. The LCW
truck (Figure 6) is equipped for light pole line and cable con-

struction, but also does considerable maintenance work.

In recent years, there has been a great increase in the num-

ber of Yi ton vehicles in the fleet. In the last four years
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reported, they have increased in number by about 35 per cent.

In this period there have been smaller increases in 1^ ton

trucks and passenger cars. Other sizes of trucks have re-

mained practically unchanged in number, except for the 2^
ton size which has shown a slight tendency to decrease.

There is a trend in truck designs and ratings which should

not be overlooked. To illustrate the point, let us compare

the older 1^ ton HF construction and maintenance truck

(Figure 7) with the LCW unit (Figure 8) which has now about

replaced it. The net pay load carrying capacity in telephone

service of the earlier truck is 2,700 pounds compared with 4,000

pounds for the later one, and yet they are both 1^ ton trucks.

The LCW truck of 50 per cent greater net carrying capacity

costs only 30 per cent more. Due to the more substantial con-

struction of the chassis, body and power equipment, it should

last somewhat longer, and the overall cost per day of the

present V/i ton LCW trucks should be actually lower than for

the HF models.

The same general line of reasoning applies also to other sizes

of trucks and particularly to the much used half-ton size.

Selection of Motor Vehicles

A consideration of these facts bears directly upon the matter

of present-day selection of motor vehicle equipment for each

particular kind of work. In a great many cases it is advan-

tageous to select a seemingly lighter class of vehicle than it

has been customary in the past to use for the job. Where this

is done within reason, the costs should be lower and yet the

performance and usefulness of the unit should be better than

with the replaced truck.

In discussing selection of chassis, an important considera-

tion now which may pay large dividends in the future has to

do with obtaining types of trucks with adequate power for the

operating conditions. Present-day highway traffic conditions
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Fig. 3. SD, Supply De
LIVERY Truck

Fig. 4. LIU, Instal-
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Truck.
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Truck, HF.
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Ton Construction Truck,
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and vehicle designs are such as to suggest the possibility that

in the future certain minimum power-load factors (horse power

for load carried), may be required for all vehicles. In level

territories naturally this matter is not as important as in areas

where hills are encountered. But in all cases when selecting

the vehicle, care is taken to secure adequate engine power with

suitable available gear reductions. Vehicles which will regu-

larly haul trailers are considered upon the basis of the total

load of truck and trailer, and powered accordingly.

Another point which should be mentioned in connection with

selection, has to do with a proper understanding of the rela-

tion between what might be called standard and optional parts

of the equipment, which was mentioned earlier herein. Many
things about a telephone truck are generally required, such as

the tool and material compartments. These could be con-

sidered as standard. Then there are other things which might

or might not be required on the truck, depending upon the

local conditions and the work in hand and planned for the

future. For instance, a ladder platform might be considered

as an optional item for a CLM truck. It is important that in

securing new automotive equipment the optional items be care-

fully scrutinized to make sure that those actually required

for the job are ordered, and that those not needed are omitted,

since each additional item adds to the cost of the unit.

It is desirable to select chassis for use with new truck bodies

and their associated equipment, which will last long enough

so that the entire unit will be ready for retirement at one time.

This saves the considerable cost of transferring equipment from

one chassis to another.

In discussing these few currently outstanding items in refer-

ence to selection, it is not meant to minimize the other impor-

tant considerations under the general headings of: Adaptability

of Truck to the Work; Reliability; Comparative Economy;

and Conformity with Legal Requirements; together with the

many details under these headings which will be mentioned
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only, as it will readily be seen that a complete discussion of

all the items would constitute an extensive article in itself.

Under " Adaptability of Truck to the Work," should properly

be considered Performance including such detailed items as

Ability, Speed, Brakes, Ease of Handling and Traction.

Then Adaptability also covers Suitability of the Commercial

Chassis to take the Equipment which is Special to Telephone

Work, e.g. the many kinds of Auxiliary Power Apparatus,

Telephone Bodies, Cabs which may be special, and apparatus

for Trailer Applications.

Three other features have an important bearing upon Adap-

tability. They are Adequate Carrying Capacity, Chassis

Weight as light as practicable, and Appearance.

Now in connection with " Reliability," the second main con-

sideration mentioned above, there are suggested Quality of

Design, Materials and Construction, which affect Freedom

from Repair Delays in Telephone Service and thus Continuity

of Service to the gangs.

Reliability, of course, involves the character of the Manu-
facturer's Organization, including the Distributors of the

trucks. Factors involved are Stability, extent of Repair and

Parts Service facilities, as well as Quality and Promptness of

Service.

Under the third main consideration, that of "Comparative

Economy," are the following important items from an engi-

neering study viewpoint: Cost of Repairs, Depreciation, Gaso-

line, Interest on Investment, Lubricants and License Fees.

The fourth and last main consideration, mentioned above,

" Conformity with Legal Requirements," focuses attention on

such items as Gross Weight, Axle Loads, Tire Sizes, Overall

Dimensions, Speed, Brakes and Lights.

Improvements in Truck Cabs

An outstanding feature of recent truck design is the advent

of the 5 or 6-man cab on line construction and maintenance
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trucks (Figures 9 and 10). The particular cabs illustrated

are designated by their manufacturers by the names indicated

in the titles. Also, some manufacturers would call the Figure

10 cab a "Cab-Forward" model. However, the "Cab-Over-

Engine " designation is often used for either type. Although

this large cab can be used on either the conventional or the

cab-over-engine design of chassis, experience indicates that

the cab-over-engine chassis is much to be preferred due to the

fact that its use obviates lengthening the wheelbase by about

3 feet to take a given body. In fact the shortening of the

chassis by putting the cab over the engine about cancels the

lenthening due to adding an extra seat in the cab.

The 5-man cab is now being studied for possible use in work

where it is necessary to move gangs considerable distances be-

tween jobs, particularly in cold weather or storms, including

severe dust and sand storms. From the viewpoint of handling

the truck on the road and on the job, there seems to be no

particular advantage or disadvantage to this new equipment.

The power winch on the construction and maintenance trucks

using these cabs is as usual mounted just behind the cab. The
winch can be seen by the driver, through the large rear cab-

window. Since the winch is located somewhat further from

him than would be the case with the single seated cabs, it may
be found desirable to use automatic rope winders on the winches

particularly where there is a considerable amount of cable pull-

ing work to be done.

The cab-over-engine 5-man cab, line construction trucks com-

pletely equipped, cost from 10 per cent to 25 per cent more

than do similar 3-man cab conventional chassis trucks. This

extra first cost together with a sHght additional amount for

extra maintenance less any possible increase in trade-in value,

must, of course, be amortized over the life of the truck in

proving in a 5-man cab.
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New Type Line Construction and Maintenance Body

It should be mentioned that in the commercial field there

is a tendency to increase the widths of the cab-over-engine

design of cabs so that there will be sufficient room for the

men and also for the engine and controls which ordinarily

take some of the cab space. Since the telephone truck bodies

are only wide enough for the pole derrick legs and ladders

to clear the sides of the narrower conventional cabs, it has

been found desirable to develop a new type of line construc-

tion and maintenance body (Figures 11 and 12) to provide

this necessary clearance for the wider cabs. As yet these

new type bodies are available only where required for the

wider cab-over-engine cabs.

These trucks handle the same kind of work as the LCW
trucks mentioned previously.

Introduction of Nev^ Model Chassis

Each year there are changes in the new small car chassis

designs of the various manufacturers, and to some extent in

the larger ones. In the designing of telephone truck bodies,

compartments, ladder brackets, and power equipment every

effort is made to so plan the details that the equipment will

not only fit all current models of chassis, but that it can be

adapted to succeeding models with a minimum of design

change.

There is a general trend in the new half ton chassis designs

which adds a complication to our body mountings. The rear

fenders are becoming more bulbous and longer to the rear so

that conventional rear bumpers are so far back that they hold

the workmen too far away from the rear body doors for con-

venient use of the body. In order to meet this situation a

new type of special rear bumper is being made available. It

will fit all half-ton chassis, clear all types of rear fenders and

not interfere with access to the rear of the body.
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Fig. 12. Same as Fig. 11 (right side)



Fig. 13. Releasing L.adder

Holder from Inside C.ab

Fig. 14. Pushing L.adder

Away so Door Can be Opened
AS in an Emergency.

Fig. is. P8T, Pole Tr.ailer,

Pneumatic Tires, 8,000

Pounds Capacity, Extensible

Tongue.

Fig. 16. PST, Pole Tr.ailer

IN Service
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Proper Location for Carrying Ladders on Trucks

There has been more or less discussion for many years in re-

gard to the best position for carrying ladders on the trucks

with particular reference to the half-ton units. A general

check of the Telephone Companies, made some time ago, indi-

cated that the majority favored the usual side mounting. In

this connection an important improvement has been made in

the line of a new type of holder and improved side brackets

which permit the driver to release the ladder while he is in the

cab and to open the left side door in case an emergency might

make this desirable. (See Figures 13 and 14.)

Trailers, Electric Brakes

Anticipating the growing need for power brakes on some

types of trailers, a few years ago studies and some experimental

installations were made. Since that time the thousands of

Bell System trailers have received careful consideration in

order to insure safety in operation and likewise conformance

with new state laws which are being enacted more and more

generally requiring the use of pneumatic tires and power

brakes controlled by the driver of the truck. Eight states now
require pneumatic tires on all trailers and 38 states require

power brakes upon all except the smallest sizes such as splicers'

trailers.

When a decision is necessary in regard to equipping old

trailers with pneumatic tires and power brakes, the economics

of the situation usually leads to replacement instead of re-

building, particularly when the old trailers are badly worn or

damaged.

Electric trailer brakes are giving very satisfactory service.

The new P8T pole trailer (Figures 15 and 16) illustrates the

peculiar advantage of electric brakes for Telephone trailers.

This unit has a telescoping tongue carrying an electric cable

terminated at automatic wiping switches corresponding to each
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tongue length. Through this enclosed, protected cable and the

automatic switches, is transmitted current controlled from the

driver's seat, for operating the brakes, stop lights, tail lights

and marker lights.

Standard Automotive Equipment in Storm Emergency

Last fall's storm emergency in New England amply demon-

strated the advantages which attach to standardization of auto-

motive equipment. Some 600 motor vehicles were mobilized

from far and near and from many different Telephone Com-
panies. Their power winches, power reels, derricks, etc. were

of standard designs, so that repair parts, if required, were at

hand and could be quickly installed. Standard body designs,

familiar to the local supply people, facilitated prompt replen-

ishing of supplies at a time when minutes counted. Through-

out the period of restoration, the automotive equipment and

construction apparatus gave good accounts of themselves and

performed an important part, not only in the great task of

restoration, but also in contributing to the excellent safety rec-

ord which was so significant a feature of this restoral job.

Appearance

In all the motor vehicle planning, appearance is one of the

important considerations. Recent improvements in cab de-

sign lines have helped. In designing the bodies an attempt is

made to give them reasonable proportions and pleasing lines, to

the extent that this can be done without sacrificing utility or

needlessly increasing cost.

There seems to be no question but that the synthetic enamel

finish now used is better adapted for service on the all-metal

Telephone trucks and trailers than lacquer finish. It dries

with a sufficient gloss without rubbing, holds its original hue

and shade very well, chalks off very slowly and requires only

infrequent treatment with abrasive polish.
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The decalcomania seals and letters for use on motor vehicles

are undergoing a redesign with a view to further improving

their appearance and also their life. New decalcomania mate-

rials are available and will be used for future seals, which will

have a very much longer life than the seals now in standard use.

Earth Boring Machines, Pole Derricks, Compressed Air

Equipment

Now a few words in regard to the type HC earth boring

machines which, with their integral type derricks, are demon-

strating their effectiveness in setting poles and placing anchors.

For instance, in less than 3 month's time, two machines were

used to set 9,000 poles and place a large number of anchors

on the recently built Fourth Transcontinental Line, West of

Amarillo, Texas. By their ability to drill even through soft

rock they were responsible for a very large saving on this one

job, in addition to speeding up the work tremendously.

In another part of the country, 5 of these machines are in

service in one company, used for some new line building but

principally for replacement work, and it is estimated that the

use of boring machines in that company is resulting in a large

saving each year. Of course the economies in any case will

depend upon the concentration of the pole work to be done

and upon the planning of the work.

The HC boring machines are made very strong in order to

permit their use under practically all conditions where blasting

is not necessary, and as indicated above, where applicable their

use results in large savings.

The type D earth boring machine (Figures 17 and 18) is of

the same general type as the HC but is much lighter in con-

struction and is carried upon a 1^ ton truck. It will operate

in average soils which may even contain some small stones.

Consideration is now being given to some even lighter types

of machines driven from the end of the winch shaft, two of

which are shown by Figures 19 and 20. Such a light machine,
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of course, will drill only under favorable conditions. It is

planned through further study to reduce the weight and cost

of the small digger to a minimum.

Next, mention should be made of an improved type of der-

rick equipment for pole handling. The usual derrick for use

with a single drum winch is a fixed tripod type. The new
LMA derrick now undergoing service trials also requires only

a single drum winch but has the advantage that it can be ad-

justed for operation with various degrees of overhang back of

the truck which is advantageous when working under the lower

lines and under trees, also for loading pole trailers.

Another unit of power equipment to receive particular at-

tention recently is the air compressor, either operated from a

truck power take-off, or from its integral engine on a trailer

mounting. The comparatively new air-cooled two-stage com-

pressors have the advantages that by delivering cooler air,

they prolong the life of the hose and reduce the temperature

of the tool handles.

Plov^s

The plows for installing buried wire and cable should be

mentioned here. From present indications there may be a

need for four sizes of plows to cover the different conditions

of operation.

In the past two years, considerable amounts of U-type of

buried distribution wire have been installed in the Bell System.

It has been used principally to connect subscribers in rural

areas. The WC plow which is next to the largest of the four

plows mentioned above, buries this wire and also the smaller

cables, usually in the shoulders of highways. The little 17-T

plow buries the wire loops in to the subscribers' premises.

(See Figures 21 and 22.) This plow will take draw bar pulls

up to 5,000 pounds, and the WC plow up to 15,000 pounds.

Some experimental work is now being done with a type of

plow which will be between the WC and the 17-T units. It
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will be used principally for plowing-in short extensions to ex-

isting U Distribution wire lines and will do the same kind of

job as the WC unit except that it will not have as many operat-

ing features as the WC plow and will be quite inexpensive, so

that plows of this type can be located at strategic points in an

area, thus permitting the quick connection of a new subscriber

requiring only a short run of wire, without waiting for the

WC unit to come and do the job. It is planned to pull these

plows by using the construction gang trucks, making several

cuts at increasing depths, or pulling the plow with the winch

line when necessary.

There now seems to be a possibility of considerable work of

a heavier nature coming into the picture, such as the 200 mile

Stevens Point-Minneapolis coaxial cable job which will be

started this summer and of which only a small part will be

aerial. To do this work there is need for a heavier cable laying

plow than the WC, principally for cross-country use. Plows of

this new C-30 type have recently been built (Figures 23 and

24). They will take cables up to 2^ inches in diameter, will

bury them at any desired depth down to 30 inches and will

take a draw-bar pull up to 35,000 pounds. In the C-30 plow

are incorporated the features of the WC plow, but the C-30

plow is larger and stronger. The cable opening down through

the share is rectangular in cross-section, being 3 inches by 5

inches with the guide plate bent on a varying curve with a mini-

mum radius of 13 inches around which the cable will be fed.

A plow of this size is ordinarily pulled by one or more caterpillar

tractors.

Two new features which have been incorporated in the C-30

plow will be adaptable to the WC plow. A new type coulter

for cutting sod or weeds ahead of the plow-share, has its own
skid. The springs actuating the coulter exert a downward

thrust of about 300 pounds regardless of position. It has a

vertical travel of 17 inches as compared with only 3 inches for

the WC coulter. This is very advantageous as it makes a
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good slot ahead of the share, even in irregular ground. The
other improvement is the substitution of a retractable wheel

tongue support for the formerly used skid. This makes the

plow easier to handle and is advantageous in passing over dis-

turbed ground where a rooter has been used, to explore a

trench for the plow.

The uncertainty that always exists as to underground ob-

structions makes it necessary to use a shear pin safety link in

the pulling line to protect the plow as well as the truck or

tractor from serious damage. When the plow hits a very large

boulder or any other object, the damage to the equipment may
be done before the truck can be stopped unless the pull is re-

leased by a safety link, which therefore is used in all cases.

Removing Underground Cable and Taking Down
Open Wire

A new type of apparatus for removing underground cable

from the ducts or for taking down aerial wire is shown in

Figures 25 and 26. Its use is most economical when any con-

siderable amount of either is to be removed. With a view to

economically handling work of this nature, a device has been

made that consists of several parts including a pair of special

hydraulic cable reel jacks built into the truck body and prop-

erly braced. One jack carries a large sprocket driven from

a smaller one on the winch shaft. This large sprocket is de-

signed to clamp into the side of a standard steel cable reel in

such a manner as to drive it. Thus the truck winch drives the

detachable steel cable reel and the reel in turn becomes a

power winch to pull underground cable out of the ducts di-

rectly onto the reel. Likewise aerial wire can be removed and

wound onto the reel, several arms at one time.

In cable work up to the present time the reel-winch arrange-

ment ordinarily has been used to remove underground cable

which is to be junked, although in some cases cable removed by

this method has been reused. Later it is expected that more
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suitable sheave, guide arrangements will be made for use in

the manhole so that cable to be reused can be more satisfac-

torily withdrawn from the ducts by this fast method.

With this apparatus, a gang of six men has been able to

remove six sections of underground cable per day working in

very congested city streets. This was about 100 per cent

better than their best performance using former methods. The

apparatus adds 850 pounds to the weight of a truck. When
not in use the equipment can be left in the truck as it is not

much in the way, or the left jack and the spindle can be

detached and removed in 10 minutes by two men.

In the preparation of this article it has been necessary, of

course, to confine it to a relatively few of the automotive and

construction apparatus problems and designs. Those selected

are the ones which happen to be of most active interest at pres-

ent. Sufficient has been said, however, to clearly indicate how
vitally important the automotive equipment and construction

apparatus have become in the telephone industry and how prof-

itably they may be utilized in its construction and maintenance

operations. These operations are carried on more economi-

cally and more safely by reason of this equipment. It is play-

ing its part in making possible the prompt installation and

repair services which are being given today. Because of it,

not only a better, but a cheaper service of supply is possible.

In fact, not merely as a means of transportation, but also as a

working tool, automotive equipment has become an integral,

indispensable part of telephone operations. To maintain this

high standard of usefulness, however, requires constant con-

sideration since new problems, new opportunities for economies

and new methods of bettering the service are constantly arising.

T. C. Smith
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Important Long Radiotelephone Circuits

of the World

FROM time to time since the opening to public use of the

first long distance radiotelephone circuit on January 7,

1927, it has been of interest to consider the growth of this type

of service. Articles on this subject have appeared in the Bell

Telephone Quarterly for July 1930 and April 1934. In

the September 1937 issue of the Proceedings of the Institute

of Radio Engineers, similar information covering a decade of

growth in long distance radiotelephony was published.

During the last two years alone there have been 42 circuits

added to the world network. Of these 32 are for new services

and the remaining 10 represent additional circuits added to

care for growth. Among the new services are included a num-

ber of circuits provided to obtain a more direct route between

the points interconnected such as United States to Australia.

The more important points reached by radiotelephone for the

first time during the last two years included Alaska, China,

Haiti, Madeira Island and the Azores.

The world situation as of January 1, 1939, relative to im-

portant long radiotelephone circuits is shown graphically in

the attached map and accompanying reference list. Through

interconnection with these radio circuits it is possible to com-

municate from any one of the 19,900,000 interconnected tele-

phones in the United States with any one of 16,400,000 tele-

phones overseas. Taken together with the wire and cable

connections to Canada, Cuba and Mexico, 72 foreign countries

and distant territories and possessions of the United States can

now be reached from any Bell System telephone. The inter-

connected telephones now amount to 93 per cent of all those

in the world.

There are three Bell System overseas radiotelephone ter-

minals in the United States—New York, Miami and San Fran-
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Cisco. New York has direct circuits to London (6 circuits),

Paris, Buenos Aires, Lima, Rio de Janeiro and Bermuda.

Miami connects directly with 16 points in the West Indies,

northern South America and Central America. San Francisco

gives service directly to the Orient, to the Philippine and

Hawaiian Islands, to Dutch East Indies and to Australia.

The U. S. Army operates a radiotelephone circuit to Alaska

from Seattle which is connected at the latter point to Bell Sys-

tem lines. Including this, the direct radiotelephone circuits

from the United States reach 26 foreign countries and distant

territories and possessions.

OVERSEAS
TELEPHONE MESSAGES
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Not only has the service area expanded but there has been

a large increase in use of overseas service. This is perhaps

best typified by the chart of " Overseas Telephone Messages "

to and from the United States as reproduced here from the

latest Annual Report of the American Telephone and Telegraph

Company.
Francis M. Ryan
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Notes on Recent Occurrences

SPECIAL PLAQUE HONORS BELL SYSTEM EM-
PLOYEES FOR HURRICANE WORK; TWO

SILVER VAIL MEDALS AWARDED

A SPECIAL plaque honoring Bell System employees for

their loyalty, devotion to duty, and achievement during

and after the hurricane of last September, and two silver Vail

Medals to individual employees, have been awarded by the

National Committee of Award of the Theodore N. Vail Medals

for the year 1938.

The report of the Committee in awarding the special plaque

is as follows:

The National Committee desires to recognize especially the

splendid performance of employees of the Bell System who con-

tributed to the maintenance and restoration of service during

and following the September 21, 1938 hurricane in the North-

ern Atlantic States. This was the worst catastrophe ever to

strike that area. In a brief few hours it took 682 lives and

destroyed more than $500,000,000 worth of property. The
Bell System suffered the greatest damage to outside plant and

the largest number of service interruptions in its history. Ap-

proximately 600,000 telephones were silenced and telephone

damage amounted to about $10,000,000. Confronted with

this unparalleled test, the organized resources of the Bell Sys-

tem were promptly mobilized to meet the emergency. Stand-

ardized materials for the vast job of reconstruction were im-

mediately available and trained employees from various parts

of the Bell System quickly responded to the needs of the emer-

gency by supplementing the efforts of their fellow-employees

in the stricken area. Through their combined and untiring ef-

forts, crippled plant was soon restored to service, emergency
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circuits were installed for public and relief purposes, and res-

toration was accomplished with skill, ingenuity, team-work,

unity of purpose and courage.

In this tremendous accomplishment, it has not been possible

to single out employees for individual awards. It was, rather,

a System-wide cooperative effort on the part of all. The Na-
tional Committee believes that this self-sacrificing devotion to

duty under most trying and difficult conditions conspicuously

illustrates the high ideals which govern the Bell System policy

as to telephone service and has awarded a special bronze plaque

bearing the following inscription:

Awarded to

Employees of the

Bell System

BY the National Committee of Award
Theodore N. Vail Memorial Fund

IN Recognition of

Loyalty, Devotion to Duty and Achievement

The Hurricane of September, 1938

Their Meritorious Acts Conspicuously Exemplify

the High Ideals and Traditions of Public Service

Silver Vail Medals, with accompanying payments of $250,

were awarded to Jerry Frank Kincannon, Exchange Repair-

man, Southwestern Bell Telephone Company, Miami, Okla-

homa, and George F. Wilson, Installer Repairman, The Pacific

Telephone and Telegraph Co., Grass Valley, California.

RADIO TELEPHONE SERVICE OPENED TO
SINGAPORE

SINGAPORE came within reach of Bell and Bell-connecting

telephones on June 1, when radio telephone service was

extended to Malaya. The new service is provided by means
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of two short wave radio circuits—one 9,100 mile channel be-

tween San Francisco and Bandoeng in Java, over which service

is maintained with the Netherlands Indies, and another, 720

miles long, which reaches from Bandoeng to Kuala Lumpur in

the Federated Malay States. Wire lines extend from Kuala

Lumpur to the Straits Settlement, of which Singapore is the

capital, and to most of the Malay Peninsula.

DR. JEWETT ELECTED PRESIDENT OF NATIONAL
ACADEMY OF SCIENCES

BY HIS recent election to the Presidency of the National

Academy of Sciences, Dr. Frank B. Jewett, Vice Presi-

dent of the American Telephone and Telegraph Company and

President of the Bell Telephone Laboratories, has received

one of the highest honors that can be given to an American

scientist. The Academy is the national organization of senior

scientists distinguished for their research contributions—the

American counterpart of the Royal Society. Membership is

limited to 350; at present there are 304 names on the roster.

Dr. Jewett's term of office is for four years and begins July 1st,

1939.

LABORATORIES MEN ARE HONORED BY FRANKLIN
INSTITUTE

JOHN R. CARSON and George A. Campbell were presented

with Elliott Cresson Medals by the Franklin Institute of

Philadelphia at the annual Medal Day exercises held on

May 17. Dr. Carson, a member of the Research Department

of Bell Telephone Laboratories, was awarded his medal "in

consideration of outstanding contributions to the art of elec-

trical communication." Dr. Campbell, who retired from active

service in 1935, received his "in consideration of his life-long

study of the theory of electric circuits, resulting in notable
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contributions to the science that underlies telephony and to

inventions of fundamental importance in the art."

These medals were founded in 1848 by Elliott Cresson, of

Philadelphia, who conveyed to the Trustees of the Institute

a sum of money for the purpose. In general the awards are

made " for some discovery in the arts and sciences, or for the

invention or improvement of some useful machine, or for some

new process or combination of materials in manufacture, or

for ingenuity, skill or perfection in workmanship."

DEGREE OF DOCTOR OF CIVIL LAW CONFERRED
UPON WALTER S. GIFFORD

THE honorary degree of Doctor of Civil Law was conferred

upon President Walter S. Gifford, of the American Tele-

phone and Telegraph Company, by Union College, Schenec-

tady, New York, on June 12, 1939. Mr. Gifford was made
Honorary Chancellor for 1939-40 and delivered the Com-
mencement address to the graduating class, his subject being

" Business—Today's Foremost Profession."

DEGREE OF DOCTOR OF SCIENCE CONFERRED
UPON CHARLES P. COOPER

ON June 12, 1939, the honorary degree of Doctor of Sci-

ence was conferred upon Charles P. Cooper, Vice Presi-

dent of the American Telephone and Telegraph Company, by

Ohio State University. Mr. Cooper graduated from Ohio

State University in 1907.

DEGREE OF DOCTOR OF LAWS CONFERRED UPON
WILLIAM H. HARRISON

ON JUNE 4, 1939, William H. Harrison, Vice President

and Chief Engineer of the American Telephone and Tele-

graph Company, received the degree of Doctor of Laws from

210



NOTES ON RECENT OCCURRENCES

The University of Notre Dame, Notre Dame, Indiana. In dis-

cussing Engineering in his Commencement Address, Mr.

Harrison said, in part:

" Like all successful social movements, engineering embraces

the origin, cultivation and integration of powerful forces.

" To explore its beginning, to analyze its growth, to depict

its practices, and to symbolize its meaning at length would

hardly be in keeping with the present occasion. But I do want

to try to establish the claim it has to a favored position among

the professions.

" Surrounded by a morass of selfishness, civilization has ever

struggled toward simple human objectives. In primitive so-

ciety instincts of self-preservation and of satisfying physical

needs were the sole motives for action. With the development

of civilized society, however, the need for order and protection,

health, and the satisfactions of spiritual and intellectual living

have created the professions of law, medicine, teaching, and

theology, dedicated to the use of learning in the service of

man. But throughout all history, without record of beginning,

there have existed three other powerful forces built around

human needs: first, the urge to create; second, the desire to

lift the burden of work; and third, the impulse to spread the

results of creative effort to the benefit of mankind. It is these

forces that constitute the origin and birth of the artisan, the

engineer, and the economist.

" Much is recorded of the work of engineers and of their in-

fluence on social progress. Turning rapidly the pages of his-

tory from the Stone Age to Medieval Europe, there come to

mind the tower of Babel, the Pyramids, the Parthenon, and the

roads, bridges, and aqueducts of the Roman Empire. These

suggest to the imagination the important influence of engi-

neering on such ancient cultures as those of Babylonia, Egypt,

Greece, and Rome.
" More subtle and deep in its influence is the rising of such

personalities as Thales, Pythagoras, Euclid, Archimedes, Hip-
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parchus and others, who sought, in the depths of nature's

secrets, an understanding and systematized use of physical

knowledge. They are not perhaps the most popularly known

figures of their times, but their constructive and fundamental

thinking was of more permanent importance to the world than

the meteoric careers of men like Alexander, Hannibal, and

Caesar, who, in contrast, by ably organizing the resources

available to them, developed to a high point the art of acquiring

power and wealth, for the most part by taking them away from

others.

" Probably the first consciousness of the power of engineering

and, consequently, the first professional unity among engineers,

arose out of military activity. In English history the word
' engineering ' was first applied ' to the operations of those

who constructed engines of war and executed works intended

to serve military purposes.' ' The Domesday survey of A.D.

1086 includes one " Waldivus Ingeniator " who . . . was prob-

ably William the Conqueror's Chief Engineer.'

" Identification or recognition of those so engaged as military

engineers, as we think of them to-day, is exemplified in the

organization of the 'Corps de Genie' founded in 1690 by

Vauban, a French engineer renowned for his skill in designing

fortresses and methods of attack. Another such corps, rich in

tradition, is the ' Royal Engineers ' of England formed about

a half century later.

" While engineers at first were military men, spectacular re-

sults of the union of civil and military projects are seen in the

Roman highways and aqueducts. But the direction of wide-

spread engineering effort to purely civil affairs, so as to con-

tribute to the economic welfare and protection of people in

social and political groups, rather than to their destruction,

does not become evident until the beginning of the Seventeenth

Century.
" Then came a 200-year period of great significance. In the

tumult of the Renaissance and Reformation, the religious and
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political wars, the changing political and social life in Europe,

and the migration of oppressed groups to America, the march

of man's intellect into the unknown took form. For in this

period is found the advent of modern scientific knowledge;

coming largely from the study of astronomy, mathematics,

mechanics and chemistry, and, to name but a few, exemplified

by the life work of such men as Galileo, Kepler, Descartes,

Newton, Pascal, vonGuericke, Dalton, Cavendish, Gauss,

Coulomb, and Galvani.

" For the first time in history, progress held in its crucible

the structural and practical arts of the past centuries, the newly

discovered facts of science, the techniques of mathematics in

their formative stage, and the beginnings of industrial organi-

zation. The direction of all these forces toward the upbuilding

of man crystallized into a professional activity and led to the

formation of definite professional groups. Among the first

was the Institution of Civil Engineers established in England

in 1818. In its charter engineering was defined in words

which show its origin and its scope at that time:

Art of directing the great sources of power in nature for the use and

convenience of man ... as applied in the construction of roads.

bridges, ports, moles, lighthouses. . . .

" With these influences at work it was almost inevitable that

the first half of the Nineteenth Century should witness those

great engineering developments which placed practically un-

limited power at the disposal of mankind, and thus opened the

door to building the world of to-day.

'' Here in America, in a new nation unhampered by class dis-

tinctions, and relatively free religiously, politically and indus-

trially to work out its destiny, these forces found boundless

opportunities. With the developments in manufacture and

industry came industrialization and urbanization. Power was

needed, rail transportation had only begun, and modern com-

munications and power transmission were unknown. From
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1820 to 1870 the proportion of our population engaged in

industry, and the professions, increased three-fold.

" This same period saw education in Europe reaching into the

scientific field, as shown by the organization of the technical

schools of Germany, the scientific or polytechnic schools of

France, and the universities and the ' Guild ' or mechanics

institutes of England.
" As one would expect, the history of technical education in

this country paralleled that of industrial development. Col-

ored by the importance of spiritual and linguistic instruction,

education at first was almost entirely non-technical in char-

acter, although elementary science was soon introduced. Ex-

ceptions to the general rule are the Military Academy, its for-

mation a necessity following the Revolution; Rensselaer, a

civil engineering institution established coincidently with the

British Institution of Civil Engineers, and the Mechanics In-

stitutes, an outgrowth of the consideration by the guilds for the

advancement of the sons of mechanics.

" But until about the middle of the century there were only

five of our present engineering schools in existence. The pas-

sage of the Morell Act in 1862, establishing Land Grant col-

leges of mechanical arts, greatly stimulated this development.

In the decade following, the number of engineering schools in-

creased to 70, nearly half the present number. It is note-

worthy that engineering was introduced at Notre Dame as early

as 1873. To-day approximately 10 per cent of the male col-

lege students in America are studying engineering, and many
others, of course, are specializing in science.

"This most casual reference to history makes it clear that

engineering is a tremendous social force, and a most important

influence in the development of modern civilization. Although

much of the spectacular may be attributed to it, its nature and

origin are wedded to the common work of the world and to

the toil of men in business and in industry. It is difficult to

characterize engineering as conforming to any pattern of edu-
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cational philosophy unless it be that process by which knowl-

edge and wisdom are transformed so as to enhance the skills

of life.

" So much for the past; what of the future?

Experience shows beyond all doubt that the destiny of

people bound together by ties of common knowledge and proper

codes of action can best be served by united effort. All the

professions bear witness to this truth. But whatever real

value such groups may have is shown by their social effect

—by their contributions to the well-being of mankind—and

by these things alone.

" History will doubtless look back upon the present as a

period of turmoil and distress, of readjustment and reorganiza-

tion. In these times of confusion, with the sense of inade-

quacy, fear, and intolerance which goes with it, there is a great

premium on the use of reason devoid of all prejudice. The
future of mankind, as I see it, therefore, depends on the ability

of discerning minds, capable of clear and logical thinking, to

create out of the present confusion a constructive course of

conduct which will bring reassurance to the disturbed and

disillusioned.

" It is fair to ask whether engineering in the professional and

collective scope of its activity can contribute to this end.

There is good reason to believe that it can. There is power in

the collective and individual character of professionally minded

engineers. For the most part their reasoning is intellectually

honest, tempered by controlled experience and inquiry, the

fruits of which are knowledge and the subtle and immeasurable

power of discrimination. Knowledge and the power of dis-

crimination will never cease to be of inestimable and lasting

value to mankind. Then too, the application of a constantly

expanding knowledge of the physical world to man's needs

opens a vista of continued and broadened service.

"Helping in the social adjustment of man to his rapidly

changing environment is a challenge, as well as a responsibility
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and a privilege, to every well-balanced engineer, and I am
confident that the challenge will be met.

" In saying that I am mindful that to-day, as in the past, there

are some who question the value of both science and engi-

neering and attribute to them unemployment, and other causes

of present day social disorder. One writer characterizes this

point of view ' as the spirit of materialism which has condi-

tioned modern men to accept a compromise with decency.'

" It is not without significance that history reveals these as

the fruits of prosperity and selfishness long before civilizations

were conscious of mechanization. The fact that the moral and

spiritual backbone of society has never been stiffened to resist

the temptations of prosperity cannot reasonably be ascribed to

physical sciences.

"After all is said and done, however, idealism, which deals

with remote consequences, must be tempered by the realism of

the immediate, and I want to talk with you briefly about the

road ahead.

" I know you will forgive me if I first tell you how much I

cherish the honor that is mine to-day. I am grateful beyond

expression, and with it all, am very humble, for despite the

generous words you heard to-day, I know full well that I am
here simply because of circumstances of opportunity, oppor-

tunity present only in free enterprise, and you need no re-

minder that free enterprise finds expression nowhere except in

a true democracy.
" Looking back over the road of opportunity I have traveled

and viewing the experience in the light of tomorrow, I wonder

about the road over which your generation is to travel. I

wonder the more because you who stand on the threshold of

business careers will shape the future of my generation as well

as your own.
" Those of us whose life work has been in the industrial field

have seen technical and theoretical genius so effectively com-
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bined with capacity for adaptation and application, in an era

of free enterprise, as to give a civilization which the boldest

of men could not have visualized even as late as the turn of

the century. There is mechanical power beyond comprehen-

sion; overnight transcontinental transportation; the automo-

bile; world-wide instantaneous transmission of human voice;

radio broadcasts to unseen millions; and, literally, the things

that make for our daily bread, from the seven seas, from the

five continents, are ours as a matter of course.

" Throughout this period there has been abundant opportu-

nity for men and women in almost every line of endeavor.

Industry, enterprise, individual effort, initiative, could not be

denied. It has been truly a time where the rewards of yester-

day nourished the aspirations of tomorrow.
" Perhaps it is this over-abundance of aspirations and oppor-

tunities that brought us some of the present day ills which cloud

and make uncertain the outlook ahead, which lead many
thoughtful people in their unimaginative moments to question

whether there are any more frontiers left to explore, lead them

to doubt whether individual enterprise has not become so

restricted, and so limited, as to discourage the search for better

things.

" Such a view is as old as the pages of history; and it is as

fallacious now as it is proved to have been fallacious in the past.

"The advance of human intellect cannot be suppressed.

The pioneering spirit of free men will not die. And, most im-

portant of all, the wants of mankind cannot be denied. Hu-

man nature with its perfections and imperfections remains the

same. Hope, ambition, aspiration remain the most cherished

traditions of our American heritage.

" So long as this is so, the future of the coming generations

will be abundant in opportunity, and I hold firm to the belief

that free enterprise will continue for all. No generation is

ever without periods of disillusionment, and much of the road
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ahead is uncharted. But in my mind, as your road of to^

morrow takes form, there is an ample range of opportunity for

those who are willing, eager, and understanding."

(Note: For helpful suggestions in the preparation of this address ac-

knowledgment is made to Mr. O. W. Eshbach, of the American Telephone

and Telegraph Company, who on July 1, 1939, became Dean of Engineer-

ing of the Northwestern Technological Institute.)
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Some Bell System Pioneering

Achievements

Two recent events have given occasion for a backward glance over a

part of the Bell System's pathway of progress in recent decades and for

noting some of the milestones which now lie behind.

One was the General Assembly of the Telephone Pioneers of America,

which took place in New York on September 22 and 23. President Wal-

ter S. afford of the American Telephone and Telegraph Company, who

is serving this year as President of the Pioneers, addressed over a wire

hook-up the four dinner meetings of the organization held in the city on

the evening of the 22d.

The other occasion was the observance on July 28 of the twenty-fifth

anniversary of the first telephone conversation between New York and

San Francisco over the newly completed transcontinental telephone line.

Men who had had a part in the planning and construction of that pioneer

achievement were linked by telephone line in seven cities from coast to

coast and, as part of the program, heard an address by Dr. Frank B.

Jewett, Vice President of the A. T. and T. Company and President of the

Bell Telephone Laboratories.

The remarks of these Bell System officials are here brought together be-

cause the theme of both addresses is the same: that of specific accomplish-

ments along the System's road toward its ideal of telephone service which

shall be of the greatest possible benefit to the entire nation.

I. Mr. Gifford's Address

EACH of us telephone pioneers here has devoted at least

twenty-one years to the task of enabling our fellow citi-

zens, however far apart, to talk instantly with each other, any

time of day or night, and, in recent years, with practically

anyone anywhere in the world. It seems to me, therefore, that

on this occasion it is fitting for us to take pride in our achieve-

ments and consider our hopes for the future. We know that
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individually and collectively we may have made mistakes, but,

whatever they have been, the record of achievement speaks for

itself and we have every reason to be proud of it.

These are troublous times in the world. There is much to

concern us individually about conditions in our own country,

and the international situation is fraught with dangerous poten-

tialities for all of us. As citizens, we have grave duties that

we share with our fellows outside as well as inside the business,

but usually most of us, I have always felt, can make the greatest

contribution to the general welfare by doing our own main job

well. For us, this main job has been the development and op-

eration of a great system of communications. In its growth

and improvement we have pioneered in many matters of social

importance besides the technical development of facilities for

intercommunication by speech. I do not mean to exclude the

latter from the field of matters of social importance, for it is

obvious that it is of very great importance to mankind that

today there are no earthly limits of distance to practically in-

stantaneous conversation by telephone. The entire develop-

ment of the telephone is so recent—within the lifetime of many
present here tonight—that no one can appraise the real effect

upon mankind of this removal of distance as a limitation to

human speech.

Advances of Social Significance

Besides this technical development, in which we are recog-

nized as having led the world, there are other achievements in

which we have pioneered and which, in my opinion, have been

of great importance to the general welfare of our country. By
pioneering, I do not mean that we were necessarily the very

first to blaze the trail, but I do mean that we were, if not the

first, among the first to set out on new paths. On their face,

some of these undertakings are not especially interesting, but I
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believe they have had very great influence in important ways.

One example of this sort of pioneering is the depreciation

accounting of the Bell System. It would be difficult to over-

estimate the effect of the adoption years ago, shortly after I

started in the business, of a fixed depreciation charge to ex-

penses which had to be charged in good times and bad before

arriving at net earnings available for dividends. This has

been of great importance in the maintenance of the financial

integrity of the Bell System and in the rapidity with which new
and improved methods have been adopted and obsolete plant

has been abandoned. Thus it is interesting to note how what

seems to be mere bookkeeping can be of vital consequence not

only to investors but to people who use the telephone.

Pioneering in Protection for Employees

We pioneered in the adoption of the Benefit Plan over

twenty-six years ago. That was a step far out in front in those

days. It provided for definite payments to employees in case

of accident or sickness and to dependents of employees in case

of death, and for pensions after retirement. Remember that

this was over twenty-six years ago, when even accident com-

pensation insurance, now adopted by nearly all the states, was

just getting under way. Again, some twelve years ago the

Bell System pioneered in the adoption of the accrual plan for

providing for pensions, as against the pay-as-you-go plan. The
result is that there is now in the hands of trustees, held solely

for pension purposes, some $265,000,000. As in depreciation

accounting, this pension accrual item of expense must be pro-

vided for before arriving at net earnings for dividends. This

pension accounting has not been in effect as long as the depre-

ciation accounting, but, in my opinion, in addition to its im-

portance to the welfare of the employee, it ranks with depre-

ciation accounting in its importance to the stockholder and the

telephone user.
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Centralizing Manufacture, Research, and Development

Practically from the very start of the telephone business, the

Bell System has had its own manufacturing department. This

was unusual and forward-looking. It has meant that the Bell

System has done its own pioneering in the development of

physical things, and has manufactured what was wanted instead

of relying for progress entirely on such developments as manu-

facturers, over which it had no control, might produce. More-

over, whatever profits have resulted from the manufacture of

equipment have gone to help pay to investors in the business

the return necessary to keep the enterprise financially sound.

The Bell System's central purchasing and supply department

performs a function of great benefit to all. Since its establish-

ment some twenty-five years ago, many other enterprises, in-

cluding governmental agencies, have set up similar centralized

purchasing departments, A word should be said, in passing,

of the immense value in time of emergency of this centralization

of manufacturing and supply. No better illustration could be

had than that of the hurricane disaster of the fall of 1938 in

the northeastern section of the United States.

We pioneered again in having research and development car-

ried on in a central organization. This insured progress in

spite of the fact that competition in the usual sense of the word

—such competition which is assumed to be essential to progress

—has been largely absent. In many ways this organization of

scientists, engineers, accountants, and experts in management

and operating methods has been and remains unique. It has

been recognized as a most important factor in the success of

the telephone business from the standpoint of those employed

in it, those who have invested in it, and the public who use the

telephone. Commissioner Eastman of the Interstate Com-

merce Commission said a few years ago that he would like to

see a central scientific, engineering, and economic research
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department acting for all the railroads along lines similar to

that of the Bell System.

It is not without importance, either, that we were pioneers

in that form of advertising which has come to be known as

" institutional " advertising, and that this advertising has been

uninterrupted since its inception in 1908. In such advertising,

it has been natural to emphasize the contributions to the service

of the System's men and women, and you are all familiar with

the advertisements, " Weavers of Speech," featuring the op-

erator, and " The Spirit of Service," portraying the lineman

working in a blizzard.

Also, I believe it is fair to say that we were pioneers in

courtesy in business. The " voice with the smile," the " num-

ber, please," and the spirit of service that inspires all telephone

men and women have been notable characteristics of the tele-

phone business for decades. It is, in fact, important not only

to the satisfaction of customers but in its reaction on the em-

ployee himself or herself. It would be interesting if one could

evaluate the effect of the habit of being courteous under all

conditions on the character, self-restraint, and likeableness of

the individual and on the satisfaction and pleasure he gets from

his job. But it is only men and women of high quality and

genuine devotion to the business who can establish and maintain

the reputation which I believe the System has for courteous

and outstanding service to the public.

Social Responsibilities of Business in a Democracy

One hears a good deal about the recognition on the part of

business—big business especially—of its social obligations.

Apparently for many this seems a new idea. We know that

in our business such recognition of social obligations goes back

many years. At a time when other businesses were booming,

and stock split-ups and extra dividends were almost the order
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of the day, we stated definitely for the Bell System that either

earnings in excess of those needed to assure the financial in-

tegrity of the business must be spent for the enlargement and

improvement of the service or the rates must be reduced. That

obligation, which includes fair treatment of employees, has been

and will continue to be strictly lived up to. The interrelation

of the employee, the stockholder, and the public, and the rights

of each, have long been recognized by us, and we are, in my
opinion, justified in feeling we were pioneers in recognizing the

social responsibilities of business in a democracy.

There are other matters in which we in the telephone business

have pioneered and blazed the trail. Time has permitted me
to cover only some of them. I realize, in claiming for our in-

dustry all that I do, I have in most instances stressed what has

been done in the Bell System, which, of course, is by no means

the entire industry. I feel, however, that we are all part of

the same family; and what one member of the family does,

the entire family is concerned with and, if it is creditable, may
properly take pride in.

Our Pioneering Still Goes On

For the past ten years we have had a great depression in

this country: in extent of unemployment, in the relative decline

in business volume, and in duration, the most severe in our

history. It is true that public relief has kept millions fed,

clothed, and housed, and work has been found or made for

millions of those who wanted to work but would otherwise have

been unemployed. It is also true that, for the population as

a whole, the material standard of living has been higher than

that of most of the rest of the world, even in prosperous times.

We should not lose sight of these facts; but we must not mini-

mize, either, the severity of the shock which the loss of their

jobs and their savings brought to millions of our fellow citizens.
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Millions more, even those less directly affected, lost confidence

in the future. The country's leaders cannot fail to recognize

a challenge in this depression, but neither these leaders nor the

country as a whole should interpret it as evidence that the

development of the country is finished, that progress is over.

To do so would be absurd. We know better; we know that

the pioneering in our country and in our particular field of

telephone communication is still going on and will go on. I

have faith, and I am sure all of you have faith, that, in spite

of the troubles which seem to beset us on all sides, the future

holds even greater promise than the past.

Those of us in this room represent the 44,459 members of

the Telephone Pioneers of America. This number is about

twelve per cent of all the employees in the telephone industry,

including its manufacturing and research units. Ten years ago,

our membership was but 16,700 and that number was only

about three per cent of the industry's employees. With this

large growth in membership has come a greatly increased op-

portunity to plan an influential, in fact a decisive, part in the

maintenance and enhancement of the industry's ideals of out-

standing service to the public. It is our belief and our pride

that this reputation for service has become a tradition of the

business, recognized by the nation. It is peculiarly the trust

given to those who have spent the best part of their lives in the

business and who have made it what it is, to preserve and

carry forward that tradition.

Let us therefore dedicate ourselves to still greater achieve-

ments and let us encourage our younger associates who have

not yet been with us long enough to qualify for membership

in our great organization of Telephone Pioneers. Let us en-

courage them to continue to pioneer and to keep up our record

of leadership, not only in technical advances, but of leadership

in creating and maintaining relationships between management

and other employees, stockholders, and the public that benefit

227



BELL TELEPHONE QUARTERLY

not only the telephone business but the general welfare of our

country.

II. Dr. Jewett's Address

A4"0ST of us who are present today had a hand in the crea-

tion of the first transcontinental line, and I suspect that

most of us were listening in at some vantage point when Mr.

Vail spoke the first words over the line from New York to

Mr. McFarland in San Francisco twenty-five years ago. That

event marked the culmination of an historic engineering effort.

It signalized the fact that the transcontinental line was at least

a technical success, and I need scarcely recall to your minds

how thankful we all were who had been struggling with the

problems of transcontinental telephony to see that goal

achieved.

In a sense, it was a victory which we were constrained to

rejoice over in private, for no public announcement was then

made that the line had performed successfully. As you all

recall, it was about six months later that the completion of the

line was announced to the public and a public demonstration

of its performance vouchsafed. This also was a memorable

occasion, with Dr. Bell present in New York and Mr. Thomas
A. Watson, his famous assistant, receiving his words in San

Francisco. On that occasion, in addition to a repetition of the

historic sentence, " Mr. Watson, come here I want you," to

which Mr. Watson commented on the difficulty of complying

because of the intervening 3400 miles. Dr. Bell spoke also over

a replica of the original telephone.

As I look back at those early days, it seems to me that the

transcontinental line should go down in history for another

reason; namely, that it inspired in the mind of Mr. Carty the

idea of the roll call, an idea of which we have evidenced our

approval by beginning today's program with it. And let me
say also that, as we recall those early days, there is no memory
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that comes more vividly to mind than that of Mr. Carty, who,

with his enthusiasm, his courage, and his determination, was

of such inestimable help to all of us in overcoming the difficul-

ties with which we were confronted. In a very real sense the

transcontinental line or lines—for, as you all know, we have

four of them today, with many circuits on each—stand as one

of his securest monuments.

A Vision to Fulfill

Nationwide telephony is the realization of a quite natural

aspiration. We all recall those famous words of the charter

of the American Telephone and Telegraph Company, written

in 1885, which visualized Boston and New York as connected

by " cable and other appropriate means with the rest of the

known world." And this idea of nationwide service appeared

in other places than in the charter of our parent company.

Long before there was any such thing as nationwide service, Mr.

Vail adopted as his slogan " One policy, one system, and uni-

versal service." It would be difficult to calculate the driving

power which that apparently simple formula inspired in all of

us in those early days. Fanciful though it might seem to the

practical man, it was nevertheless a vision which we felt an

unrestrainable urge to fulfill.

This, in turn, meant discovery and invention. It would have

been quite impracticable to attempt the use of copper line wires

large enough to preserve the telephone current in its flight

across the country. A revivifying mechanism had to be found.

At the Laboratories it was a problem never absent from our

thoughts, and ultimately three promising solutions were found.

With their installation at three points along the line of loaded

No. 8 gauge wire—for example, at Pittsburgh, Omaha and Salt

Lake City—transmission became possible between New York
and San Francisco.
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One of these repeaters was a sort of combination of tele-

phone receiver and transmitter (the Shreeve repeater) which

Hstened electrically to the speech coming in from a distant city

and then spoke it out again to travel on still farther. Another

device which did the trick was the Arnold repeater: a tube of

mercury vapor through which flowed an electric current. There

was a delicate magnetic control of this current which was op-

erated by the incoming telephone current from the distant sta-

tion; this changed the character of the current from the tube,

giving to it speech significance; and the tube's current, similar

to the incoming telephone current but much stronger, was sent

on over the line toward the distant terminus. Both of these

repeaters were successfully used in New York-San Francisco

transmission during the first year that the line was open.

The Aladdin's Lamp of Telephony

Remember, this was back in 1914! Airplanes were still a

novelty. There were no sound motion pictures. There was

no radio telephony nor radio broadcasting. Today we think

nothing of turning up the dial which controls the vacuum tube

amplifier in our radio set so as to make the program louder.

When we hear speech and music accompanying motion picture

film we no longer remember that without speech amplifiers the

sound could not have been recorded nor could it be reproduced

to fill a large theater. Without those amplifiers, airplanes

could not talk to their ground stations, and transoceanic te-

lephony would be merely a dream or a futile wish. How easy

today to say: "If the telephone current gets too feeble in its

travel, put in amplifiers along its route." But in the days

before 1911 there was no suitable amplifier.

It is about the third type of repeater that I wish particularly

to speak. It proved to be the most powerful and flexible tool

in the communication art. In its early stages of development

this device, the so-called audion, also was a tube with some gas

in it. Inside also was a small filament like that of an electric
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lamp, together with some other wires for the control of the

electrical condition within the tube. This was the form in

which it was just being tried out in the art of radio telegraphy,

where it was being used as a sensitive detector of wireless

signals. For that purpose it had been invented by Lee De-

Forest, whose name is familiar to all. Obtaining licenses under

his patents, the Bell scientists undertook to make of this audion

a reliable telephone repeater. Out of that undertaking have

come not only the telephone repeater but many forms of high

frequency generators, modulators, and valves of all sorts and

all powers. It was a rubbing of Aladdin's lamp with a ven-

geance. It opened the gates into many new and fruitful fields.

The first thing we did was to create so good a vacuum within

the glass walls of the tube that for all practical purposes elec-

trical conduction occurred not by virtue of the gas but by a

vapor of electrons. These are the tiny particles of electricity

with which scientists were then just becoming well acquainted.

The internal elements of the audion also required redesign to

make the device an efficient amplifier for the delicate and

complex currents of telephony.

Collateral Research Carried On

There were also many other researches which had to be com-

pleted successfully before the transcontinental line was possible.

These would be too numerous to mention at this time. Some

of them dealt with the line itself and others with methods of

connecting repeaters into the line so that conversation could be

amplified in both directions, while others represented improve-

ments in the loading coil, which was then an important feature

of long distance open-wire circuits but which has now all but

disappeared from them.

Of all these developments, the electronic vacuum tube was

perhaps the most significant. Its successful application to the
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transcontinental line brought to light an unsuspectedly wide

field of use. Not only had it dissolved the last remaining bar-

rier to long distance telephony but it held promise of removing

the most fundamental of the difficulties of radio telephony. We
promptly began to study it from this standpoint, and within a

year from the opening of the transcontinental circuit we suc-

ceeded, as you all recall, in transmitting speech from the United

States naval antenna at Arlington, Virginia, to the Eiffel Tower

antenna in Paris and also to improvised antennas as far away as

Panama, San Diego, San Francisco, and Honolulu. Thus a

new and attractive range of possibilities was opened. Dis-

tance no longer was a necessary limitation to telephone conver-

sation. Wherever wire circuits were available or could be

strung on poles or underground, telephony was possible without

regard to distance. Wherever the route was inaccessible or

wires could not be employed, a radio telephone path now be-

came available. Today the telephone encompasses the world!

Of the 39,500,000 telephones in service at the present time, 93

per cent of them can be reached by any Bell System telephone.

A Tribute to the Planners and Builders of the Line

Today we are primarily recalling the past. Mr. Vail, Dr.

Bell, Mr. Watson, Mr. Carty, Mr. McFarland, Mr. Stevenson

and others are no longer with us. But, fortunately, most of

us who played any part in the creation of the first transcon-

tinental line are still here to answer to the muster. It was of

you who from coast to coast are now listening to me that,

twenty-five years ago, Carty said, " We are proud of these men

who are scattered all over the map today, who are not here in

this room to hear these words of praise passed out to the Chief

Engineer." It was you to whom he referred as " men in the

Sierras with snowshoes, men in the badlands with mules and

saddle horses, and elsewhere countless others who are guarding
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the newly created line throughout its 3400 miles of length."

It was of you he was speaking when he said, " Every one of

them would stay at his post in time of flood, conflagration, or

cyclone even until death," and of whom he finally said

'Tis not in mortals to command success,

But weHl do more, Sempronius,—
We'll deserve it.

But there is another reason why the first transcontinental

line was an event in which we cannot help but feel proud to

have participated. The instrumentalities which for the first

time were tested out there have proved a rich heritage to our

art. How many of us, twenty-five years ago, visualized our

modern carrier systems, our coaxial cable, our overseas chan-

nels, and countless other present-day types of equipment which

make telephony the daily servant that it is. Now that the

world is encircled with our circuits, we can no longer call upon

distance to be the touchstone of our success. We must invent

new terms in which to express the progress which telephony

will make. Speed and accuracy of service, and the provision

of that service to all who may have occasion to require it, are

now dominating objectives; and while it is more spectacular to

announce that many thousands of miles of space have for the

first time been subjugated and can be spanned in the twinkling

of an eye, yet from the standpoint of the millions who use the

telephone it is equally vital that another fraction of a second

has been clipped from the average time of completion of the

calls we handle.

But whatever the yardstick we employ for measuring the

success of our nationwide integrated effort, it is through such

recollections of the past as we are now indulging in that we

renew our inspiration and strengthen our resolution in our at-

tack upon the problems of the future. They are more numer-

2Z^



BELL TELEPHONE QUARTERLY

ous and more of a challenge than ever. I feel sure that the

Bell System, although now well advanced in years, is still young

in victory and will have in the future many achievements to

its credit which we will as gladly commemorate as we now com-

memorate the original transcontinental line.
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Construction

IN an address given on January 14, 1927, President Gifford

made this statement: "We aim to make it possible for

anybody, any time, anywhere, to pick up a telephone and be

quickly connected with anybody else, anywhere else, and talk

as easily as though they are talking face to face, and at rea-

sonable cost. That is the ideal that we try to measure our

results by from year to year," There is no distinction here

between the types of service, local or long distance, and this

unequivocal affirmation of Bell System policy applies equally

to the manufacturer in the city, calling his branch house across

the country, or the farmer wishing to talk to his County Agent

in the town five miles away.

The history of the United States, with its settlers striking

out from the seacoasts in ever expanding waves to explore new

territory and establish new communities, has been, as well, the

history of transportation and communications in this country.

Just as in the beginning the survival of the isolated settlements

depended on their precarious communications by trail and

water, the existence of this country as an indissoluble unit today

depends on our closely knit network of communications, of

which the telephone provides one indispensable means.

The trustees of this nation-wide web of telephone commu-

nications are the Bell System together with some six thousand

connecting telephone companies throughout the nation. The

Bell System, in sharing the stewardship of this great responsi-

bility, is concerned not only with the problems of the large

cities but, in furtherance of its objective of an integrated tele-

phone service, is equally concerned with those of the rural com-

munities. The cities are still dependent on the farmer and his
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farm products, and the farmer must in turn rely on the city for

his manufactured products. These are the business ties. So-

cial ties between city and country become closer each year be-

cause of the increase in travel which accompanies highway de-

velopment and also, in no small degree, because of the inter-

change of population between city and farm. Development

of a comprehensive rural telephone service is just as essential

to the attainment of the ideal expressed by Mr. Gifford as

the provision of service to the cities.

In the case of the rural services, however, efforts to attain this

ideal through improvements and extension have always had to

contend with the relatively high line costs involved in providing

such service. In contrast to the cities, where the telephone

subscribers are closely grouped, with a majority at no great dis-

tance from the telephone office, the subscribers on lines serving

farming areas are usually widely scattered. The average

length of line required to reach each subscriber is necessarily

great and, as a consequence, the cost of the line is high.

It is axiomatic that the value of telephone service to the user

increases as the number of connected users increases. It is

worth more to any user of the telephone to be able to talk

with any one of millions of people than to be limited to any

one of, say, a hundred people. This broad truism has particu-

lar application to those telephone subscribers, both business

and residence, who live in the multitude of small cities and

towns which are linked in many ways, both economic and so-

cial, with the rural population of the surrounding countryside.

It follows that rural service is essential to the fullest value of

service to telephone users as a whole. Therefore, advances in

the art which will result in service improvements or reduction

of costs, to the end that rural service can be made attractive

to a larger number of subscribers, are of benefit not only to

the rural subscriber but to the over-all service as well.

Continuous engineering and development effort has been di-

rected at improvements in all phases of the rural plant, includ-
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ing central offices, subscribers' station equipment, and outside

plant. It is proposed here, however, to touch only on some of

the advances which have been made in the provision of the nec-

essary connecting facilities between the central office and the

subscribers' premises. As indicated previously, one of the chief

elements in the cost of providing rural service is that of the

outside plant necessary to reach the scattered subscribers, and

in the System's approach to the problem of reducing the cost

of and improving the plant, two new forms of construction have

been developed. The first is a type of open wire construction

using spans, between poles, of 350 to 450 feet. The second

is an entirely different approach, in which a new and special

type of rubber-insulated wire is buried directly in the earth.

Long Span Aerial Wire

Up to a few years ago the connecting link between the cen-

tral office and the rural subscriber consisted almost invariably

of aerial wire, usually of galvanized mild steel. Taking both

electrical and mechanical characteristics into account, the best

steel wire then available required poles to be spaced not more

than about 200 feet apart. Rural lines usually carry only

small wire loads of two to ten wires, and the cost of the pole

plant for carrying the wire represented a disproportionate share

of the total line cost. To permit the use of longer spans, and

thereby to decrease the number of poles needed, a new type of

steel wire was provided, of much higher strength but still re-

taining substantially the same electrical qualities as the older

wire.

The higher strength of the new wire permits the use of spac-

ings between poles of 350 to 450 feet, or even more when the

economics of the situation indicate longer spans to be desirable.

At the same time, there is less likelihood of breakage under ice

and wind loads or as the result of trees blown down in wind

storms. As has already been demonstrated in service, this in-
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creased wire strength, together with the greater resistance to

permanent stretching under the heavy loads to which the wire

may be subjected during storm conditions, makes for fewer

service interruptions and opens the way to a reduction in the

costs of maintenance.

To take full advantage of the high strength of this new wire

required a better method of making joints in it than the twisting

method formerly used. A solution of this problem was pro-

vided by the Bell System's development of a single-tube splicing

sleeve into which the ends of the wire to be spliced are inserted,

after which the sleeve is compressed tightly about the wire by

rolling it in the standard sleeve-rolling tool. Such rolled joints,

in addition to being as strong as the wire itself, are water- and

air-tight, so that insurance is also provided against poor elec-

trical contacts at splices, which have frequently constituted a

serious difficulty with steel wire in the past when the twisted

joint was used.

Economies of Long-Span Construction

When conditions permit straightaway runs, use of the new

wire saves from 10 to 15 poles per mile. The loads which rural

line poles are called upon to withstand are relatively small and,

generally speaking, the diameter of the pole needed for ade-

quate strength is about the same whether long spans or short

spans are employed. Therefore, these savings in the number

of poles required with long span construction are virtually net

savings. Economies in pole maintenance are also effected by

reduction in the number of poles, and the effects on conserva-

tion of pole timber are not to be overlooked.

In speaking of timber conservation, mention should be made

that all but a small percentage of poles which are being intro-

duced into the Bell System plant are treated with wood pre-

servatives before installation. With the recent advances in
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Fig. 1. Rural Constructiox with 400-foot Spans on Private Right-of-Way



Fig. 2

Long Spax Rural Lines Along
Highways. Distances between
Poles in the Line at the Right

Are about 350 Feet, while
Those in the Line below Range
from That up to 425 Feet.

Fig. 3
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Fig. 4. A Loading Coil for Use with U-Wire CiRCtriTS

Fig. S. Specially Designed Plow Laying Two Pairs oe Underground Wire and Bare
Copper Shield Wire in One Operation



Fig. 7. Terminal on Short Pole
NEAR Highway, for Testing and for

Connecting Subscribers' Leads.

Fig. 6. Excavation to Show TJ

Wire Laid at Bottom of Narrow Slot

Made by the Plow.
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the technique of treating poles with preservatives prior to in-

stallation, and with the present high percentage use of poles im-

pregnated with preservatives, it is expected that both the aver-

age life and the reliability of the poles in the rural plant will

be materially increased, with consequent favorable reactions on

the costs as well as on the dependability of service.

The long span rural open wire line shown in Figure 1,

which is a 400-foot-span line in West Virginia, is typical of such

construction on private right-of-way. Where, through co-

operation of the farmer or land owner, such construction over

private property is practicable, opportunities may be found to

hold the length of the line to a minimum and to avoid undesir-

able and expensive construction along winding roads.

Figure 2 shows a two-wire line in Colorado, and Figure 3 is

a four-wire line near Des Moines, Iowa. Both these lines rep-

resent construction along highways with the poles located close

to the fence lines. Spans of approximately 350 feet were used

in the line in Figure 2, and the line in Figure 3 was constructed

with spans of 350 to 425 feet in length. It will be noted in

Figure 2 that the use of insulators on wood insulator pins in-

serted directly into the pole is a different method of support

from the standard arrangement of supporting them on brackets

nailed to the pole, as illustrated in Figure 1. This particular

method of Figure 2, which has already been tested in the labo-

ratory, is now under service trial as a check to determine what

advantages and disadvantages it may have, and is just one

further illustration of efforts being directed toward improve-

ment in rural service.

It may also be of interest to note that each of the three lines

in Figures 1 to 3 is constructed of different pole timber. The

poles in Figure 1 are creosoted southern pine, full length pres-

sure treated, and chiefly 20 feet in length. Full length pres-

sure treated creosoted lodgepole pine, 20 feet in length, was

employed in the line in Figure 2. Northern white cedar poles

16 feet in length, and with the portion of the pole set in the
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earth treated with creosote, were used in the Hne shown in Fig-

ure 3. These are all highly durable poles, and the choice of

type of timber in any given location is dictated by considera-

tions of over-all economy in that area. The fact that they are

all treated with preservative permits, in general, somewhat

smaller diameters than otherwise to be employed, since less al-

lowance need be made in the size of pole for decay at the ground

line.

Buried Wire

The successful use of buried wire at a cost which would per-

mit it to compete with wire on poles demanded that the material

cost of the wire be low, that an inexpensive means of placing it

underground be provided, and that it be serviceable; i.e., that

it have a reasonably long life in service and that it be not sub-

ject to troubles which would result in undesirable reactions on

service or in high maintenance expense. Machine or hand

trenching, which is the commonly used method of laying under-

ground structures, is obviously much too expensive; so, con-

currently with the development of a suitable type of insulated

wire, work was also started on a suitable plow with which the

wire could be placed underground rapidly and inexpensively.

Wire designed for burying directly in the earth (of which the

standard designation is U Distribution Wire), as it was devel-

oped for the original field trials, consisted of a pair of parallel

No. 17 gauge copper wires with a common covering of special

rubber insulation over both wires. The problems in this kind

of plant, so far as insulation is concerned, approach those of

submarine cable design in that the insulation must be able to

withstand what amounts to water immersion for many years.

It must also be such as to minimize the transmission losses in

the voice currents passing within it, and must have the requisite

toughness to resist crushing and abrasion when placed directly

in the earth without mechanical protection. Limited field trials

were made of this original experimental wire in various parts of
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the country under different climatic and soil conditions, for the

specific purpose of discovering any weaknesses in it and of de-

termining the general practicability of so placing wire under-

ground.

It was found, among other things, that attack by termites is

a factor to be considered. In the laboratory, under observa-

tion, no damage was done to test lengths of the wire by a colony

of termites, but the insulation was found to be subject to attack

when the wire was laid underground by the wire-placing plow.

Regardless of why the insulation should have been attacked

in one case and not in the other, it was evident that something

was necessary to prevent it. To accomplish this, the method

of insulating the wire was changed. Over the conductors there

was placed first a layer of rubber compound identical in char-

acter with that originally used; this was followed by a second

protective layer of a tougher composition containing an insecti-

cide. In the wire now being used, a rubber of still tougher

composition is employed for the second layer, which has defi-

nite advantages from the cutting and crushing standpoints and

at the same time provides adequate insect protection.

Lightning also found the buried wire to be a convenient aid

in dissipating its energy. Lightning striking the earth, trees,

or other objects close to the buried wire raised the electrical

potential of the earth about the wire to such an extent that, to

reach the copper wire inside the rubber insulation, it punctured

and damaged the insulation. The answer to this type of trou-

ble, in areas subject to lightning, was to bury a bare lead-coated

copper protection wire in the earth along with the U Distribu-

tion Wire, so that it would not be necessary for the lightning

to puncture the insulation to find a reasonably attractive metal-

lic path leading away from the vicinity of the lightning stroke.

Gophers and ground squirrels caused the greatest difficulty

in territories where they are prevalent. In some instances the

plow apparently placed the wire so as to obstruct the gopher

burrow, and in an endeavor to remove the foreign object the
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gopher destroyed the insulation. In others, the gophers or

ground squirrels appeared to have damaged the insulation as

the result of their efforts to follow the convenient small tunnel

which the wire-placing plow provided through the earth and

in which the wire lay. Up to the present time the most ef-

fective, although somewhat costly, means of dealing with the

gopher problem has been to manufacture the wire with a thin

steel tape armoring over the insulation.

Up to the end of 1938, a total of about 5,000 circuit miles of

the U wire had been placed in service, and it is expected that

this figure will have risen to almost 7,000 circuit miles by the

end of 1939.

Advantages of Buried Wire

Study of the performance of this wire indicates that, with

the effect of the shield wire in reducing troubles due to light-

ning, and aside from rodent damage in a few locations, the

major sources of trouble have been damage by road mainte-

nance crews, and small insulation injuries introduced during in-

stallation but not appearing as circuit troubles until the wire

has been in service for some time. The trouble frequency has

diminished greatly and progressively, however, as experience

has been gained in the installation and maintenance of the wire.

Many problems still remain to be solved, however, before the

fullest potentialities of this type of plant can be realized.

With its invulnerability to sleet storm damage, and the avoid-

ance of the periodic tree trimming frequently necessary with

open wire, U wire is an attractive alternative to aerial wire con-

struction. There is a wide field of use for both types of con-

struction; and to obtain the best results from both service and

cost standpoints, it is necessary that a judicious choice be made

on the basis of the particular local conditions to be met. Where

roads are winding and tree conditions bad, or where aerial wire

corrosion is severe, U wire should have a considerable advan-

tage over open wire from the standpoint of better and more
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reliable service, and may be the means of effecting appreciable

economies, not only in first cost but in maintenance as well.

On the other hand, where the conditions are reversed and sub-

surface conditions are not favorable to the use of buried wire,

due to the presence of rocks, tree roots, hard clay, gophers, etc.,

long span aerial wire may be much more economical.

The voice currents attenuate, or weaken, at a somewhat

greater rate per mile of circuit when transmitted over U wire

than in the case of open wire. To compensate for this in cir-

cuits to distant subscribers, loading coils are inserted in the line

at suitable intervals. The loading coils (see Figure 4) are en-

closed in small watertight cases suitable for burying directly in

the ground and are equipped with rubber covered leads which

can be connected directly to the U wire with the usual vul-

canized rubber splices.

As indicated previously, since it was realized that the success-

ful use of U wire was contingent on the provision of an inex-

pensive means of placing it underground, the development of

the wire itself was paralleled by development of a suitable plow.

The standard tj^e of plow designed for installing main runs of

U wire, usually along the shoulders of roads, will install at one

operation from one to four pairs of U wire, and can be used as

well for the burying of small cables. This plow,* coded as the

WC plow, is shown in operation in Figure 5 plowing-in two pairs

of U wire plus the bare copper lightning protection wire, which

is shown carried on the small horizontally mounted spool. The
WC plow can be used to place U wire at various depths ranging

from 12 to 24 inches. The normal depths are 16 or 20 inches.

A small plow, known as a 1 7-T plow, is sometimes used for

plowing-in wires to subscribers' premises. Experimental work

is also being done on a type of plow intermediate in size between

the WC and the 17-T plows, which will be sufficiently light and

*Note: For a more complete discussion of cable- and wire-laying plows used in the

Bell System, see the article by T. C. Smith in the Bell Telephone Quarterly for

July, 1939.
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inexpensive to allow them to be located at strategic points to

facilitate plowing-in short extensions or connections for new
subscribers. It is planned to make this unit of such size that

it can be pulled through the ground by a standard construction

truck, either through direct connection or by means of the

truck's winch line.

Each of the larger reels shown in Figure 5 carries about one

half mile of U wire. Splicing of one reel of wire to another is

accomplished by joining each of the two copper conductors with

a pressed sleeve and vulcanizing a covering of rubber over the

joint. This vulcanizing is done in an electrically heated mould

operated from a 6-volt storage battery, one fully charged bat-

tery being sufficient for 25 to 30 splices.

A special test set has been provided for continuous connection

to the wire during the plowing-in operation. This gives an

immediate alarm in the case of damage to the insulation, mak-

ing it possible to locate and correct it immediately.

Features of Plowing-in the Wires

In its passage the plow creates little disturbance of the earth.

After the plow has passed, it is the practice to drive the wheels

of a truck back and forth along the ridge of surface soil left by

the plow. This simple operation is ordinarily sufficient to press

the disturbed surface layer back to its original condition. Af-

ter a rain has erased the tire marks of the truck, it is frequently

impossible to detect on which side of the road the installation

has been made. Figure 6 shows an excavation down to the

wire as it lies at the bottom of the narrow slot made by the

plow. The plow makes a remarkably clean cut with but a

minimum disturbance of the surrounding earth when, as in this

instance, the soil is not too dry and no interference by large

rocks or other obstructions is encountered. Under certain con-

ditions, however, there is initially a somewhat greater super-

ficial disturbance of the top layer of earth than appears here,

the low ridge behind the plow in Figure 5 being perhaps more
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characteristic than the soft, turf-reinforced layer of top soil in

Figure 6. However, the surface is quickly and effectively re-

stored to its original condition by the method mentioned earlier

in this paragraph.

To facilitate sectionalizing the wire for test purposes, all

bridged connections, such as branch leads, subscribers' loops,

etc., are made at terminals rather than by buried bridged splices.

The main run of U wire may be carried into the subscribers'

premises and terminated at the protector for the subscribers'

station or, if this would necessitate an excessive length of wire,

a special terminal, shown in Figure 7, may be mounted on a

short pole or stub near the highway. Connection to wire lead-

ing to the house is made at this point. Such terminations,

which normally occur at reasonably frequent intervals, serve as

test points; but where the house services or other branching

points are widely separated, test terminals are so located along

the line as to separate the wire into sections of a suitable length

for testing.

This account has touched on a few of the more recent devel-

opments in outside plant which are directed toward the im-

provement and extension of rural service. It must be remem-

bered, however, that the outside plant represents only one phase

of the service problem. The over-all program for the widening

and betterment of service to the rural user has required paral-

leling advances in all the other branches of the telephone art

as well. The present discussion may be taken, none the less,

as indicative of the whole broad and continuing program which

brings about with the assistance and cooperation of the con-

necting companies, the steady improvement of rural telephone

service. In this as in other ways, the Bell System seeks to at-

tain more and more nearly to that ideal of universal service,

held since the beginnings of the business, which Mr. Gifford

expressed so succinctly and objectively in the words quoted at

the head of this article.

Raymond C. Silvers
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ONE day last spring a tired circus roustabout lay sleeping

underneath a red and gilt wagon on the outskirts of a

southern city. The big top had been raised and animal vans

hauled into position; everything was almost ready for the com-

ing of the crowds. At the last minute, however, one of the

wagons had to be moved. No one noticed that beneath it a

man lay sound asleep. The order was given, the great wheels

turned. Instantly there was need for a doctor, an ambulance,

hospital facilities—and instantly the cry arose, " Is there a

telephone around here? "

There was indeed: a public telephone in a mobile telephone

trailer, parked in the shadow of the tent itself. Service had

been connected only a few minutes before. The call for the

ambulance was the very first call. Once again a public tele-

phone proved instrumental in the effort to save human life.

The use of trailer telephones in a few areas is a recent de-

velopment. It is regular practice, however, to install tempo-

rary public telephone facilities wherever they are required, and

this story is no more unusual than many which might be told

to suggest the limitless range of events in which the public tele-

phone takes part. Two or three others will help to accent even

more strongly the problem of giving a practical answer, in terms

of prompt, reliable and courteous service, to the question,

" Who wants to make the next telephone call, and where? "

For instance:

A young couple visiting New York become separated in the

crowds at Times Square. Two minds with but a single thought
—telephone! Within a few minutes of each other, from booths

but a few yards apart, both husband and wife call their home
in Philadelphia. He leaves word where he will be; she gets the

message; reunion.
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Into Norfolk and Yorktown harbors sail the combined At-

lantic and Pacific fleets of the United States Navy. Nearly

50,000 men disembark after months at sea. Waiting to serve

them are rows of public telephones, specially installed.

A young woman of foreign birth hurries into an attended

telephone station. Member of a family of political refugees,

she is alone, distracted, forgetful of the name of the hotel where

she was to meet friends. Unable to speak English, she just

succeeds in making it known that the hotel name begins with

R. Thanks to the telephone and the ingenuity of the attend-

ant, she finds her friends that same evening—even though the

hotel name (as it turned out) really began with a K!

A visitor to the observation tower of the Empire State Build-

ing says to himself, " Wish I could call Mary and tell her I'm

phoning from the top of the world." He can. There's a pub-

lic telephone there. If he ever climbs Pike's Peak, he'll find

another.

Public Telephones Meet Two Kinds of Need

Those are but half a dozen of the more than two billion calls

which are placed from Bell System public telephones in the

course of a year. They are enough to indicate one broad pur-

pose of this service, which is to make it easy for people who are

away from their own telephones to talk with others whenever

the need may arise. A second purpose, no less important, is

to make sure that telephones will always be available to people

who are not regular subscribers but who have need, frequently

or infrequently, to use them.

Every day thoughts like these run through the minds of

millions:

I must call him

—

I ought to call her

—

I wish I could call them

—
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To meet that necessity, that obligation, that wish—to meet

them as nearly as possible under all conditions, at any time, at

any place—public telephone service is provided as an essential

supplement to other telephone facilities. Best indication of its

importance is the enormous use made of it. Last year about

one twelfth of all calls which originated within the Bell System

were made from public telephones. That means, on the aver-

age, 70 calls each time your watch ticks, day and night—4,200

calls a minute, more than a quarter of a million every hour.

These calls are made from nearly 600,000 Bell System public

telephones all over the land. Generally, the heaviest use of the

service is in the nation's largest cities. The single area of great-

est use (in relation to the number of residents) is Manhattan

Island in New York City. Factors contributing to this seem

apparent: the enormous daily non-resident population, includ-

ing hundreds of thousands of visitors as well as commuters; the

pace and complexity of life, which increase occasions when there

is need for instant communication; the incessant requirement

for travel which keeps multitudes on the move and at the same

time necessitates continuous making and changing of plans.

For the most part, telephone company attendants are not re-

quired at public telephone locations. At certain strategic

points, however, where crowds are thickest and numbers of

people may need assistance, attended stations are provided in

addition to coin facilities. In great metropolitan railway ter-

minals, for example, skilled women, drawn from the ranks of

central office operators and specially trained for their work, help

to speed the flow of calls. They answer questions and make
change. They help people who are lost to find their friends.

Occasionally they find and return objects of great or little value

which have been left in booths—jewels, cameras, and once at

least the deed to a piece of property! Above all, however, they

help anyone and everyone—breathless commuters, country

cousins, you and you and you—to obtain fast, pleasing, per-

sonalized telephone service.
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Here we have been speaking of a phase of big-city service.

Let it not be forgotten, however, that east, west, north and

south, in cities of all sizes, in prairie towns and mountain towns,

anyone who wants help in making a call may obtain it from

the central office operator.

From most metropolitan attended stations, by reason of their

location, a large share of calls go to out-of-town points. On the

whole, however, public telephones are most frequently used for

local calls. About 88 per cent of the coins deposited in coin

collectors, it is estimated, are nickels. Nine per cent are dimes

and three per cent are quarters.

Choosing Locations for Public Telephones

Frequently the question has been asked, "Where are the

busiest public telephones in this country? " Some of them are

in a New York drug store near Times Square, where nearly a

thousand calls a day keep eleven telephones very busy indeed.

But the public telephone man who is asked this question will,

in answering it, take pains to point out certain facts. He will

remind you that if the usage of any one telephone climbs too

high, it's time to put in another—either in the same location, if

there's room, or else nearby. He will explain that one of his

own big jobs is to make sure there are enough public telephones

in the places where people want to use them. He'll make clear

that the idea is not to get the last possible ounce of use out of

a single instrument by having people stand in line to use it, but

to meet the convenience of the public.

Who is this public telephone man? He's the man responsible

for seeing to it that the world and his wife can always find a

public telephone handy. In small communities he may per-

form this duty along with others. In most large cities, how-

ever, public telephone representatives are engaged in the work

full-time; and their job requires, in full measure, alertness, ex-

perience and judgment.
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Here's a new store being opened. Should it have a public

telephone or not? That will depend on the answers to an

astonishingly long list of other questions. The representative

checks the location and number of other public telephones in

the vicinity, finds out how much they are used, asks himself

if installation of a new one will result in added public con-

venience and usage or merely take business away from those

already in service. He notes the volume of pedestrian and

automobile traffic, looks to see if a motorist who wants to make

a call will be able to park his car. He ascertains the approxi-

mate number of people in the neighborhood who don't have

telephones in their homes. He asks if the new store will be

open earlier or later than others nearby, judges its appearance,

estimates the probable extent and type of patronage. Only

when he has gathered his facts and arrived at a considered

judgment does he give his answer.

At this point we must supply a definition. What is a public

telephone? Ask the man in the street and he'll probably say,

in effect, " A telephone for public use—one that anybody can

use for a nickel." And that's right. To the man in the street,

any coin telephone is public and he is free to use it. Actually,

however, there will be wide public usage only at certain loca-

tions; at others, coin telephones will be used by a limited num-

ber of people. Under the general heading of public telephone

service, therefore, we find both public and semi public service.

The total number of Bell System public telephones is about

evenly divided between the two types.^

Public service is provided at locations where it will best meet

the requirements of the general public. It is installed by the

telephone company on its own initiative, in agreement with

the occupant of the premises. The latter provides the space,

keeps the booth clean, and makes change. For these services

1 Figures in this article relate to all public telephones, including those which are

semi public.
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he ordinarily receives a commission based on the use of the

telephone.

Semi public telephones are installed for a combination of

subscriber and public use at locations where public telephones

are not warranted—often, for example, in clubs, apartment

houses and college dormitories, or in filling stations, barber

shops, bowling alleys and many other places where occasional

transient visitors, as well as the subscriber, will have need for

the service. A minimum charge applies, and if the coins col-

lected for local calls fall short of this minimum, the subscriber

agrees to pay the difference. Most semi public telephones are

listed in the directory, whereas public telephones usually are

not.

The Job of Administration

Now let's get back to our representative. Day in and day

out, he keeps in touch with the places where public telephone

service is provided. Take that restaurant around the corner.

Its business is growing. Nowadays, during busy hours, people

have to wait outside its single booth. There's room for an-

other, but the proprietor isn't sure he wants the space used.

Time to drop in and talk the matter over with him again.

Then another location to be visited . . . another . . . an-

other. Here's a telephone without a booth; putting one in

would double convenience and usage. Here's another in the

back of the store ; better talk with the storekeeper about putting

it up front. Wonder if we don't need a better sign near that

subway entrance. . . .

Into the office of the public telephone manager come reports

of new buildings going up, of structures being remodeled. In

addition, he reviews his entire territory periodically to make

sure that coverage in each neighborhood is adequate but not

excessive. Coming events which may increase demand for

service are anticipated; to give one obvious instance, about
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1,000 public telephones were installed at the New York World's

Fair and about 300 at the Golden Gate Exposition in San

Francisco. And all the time, while keeping watch over these

matters, the public telephone office must carry out a second

major responsibility, the collection and counting of millions of

coins.

The way this is done is extremely important to telephone

users as well as to the company. In the first place, coin tele-

phone service is far more costly to install and operate than

ordinary service. Particularly in view of this, collection costs

must be kept moderate; otherwise it would be difficult to offer

a service as widespread and convenient as this country enjoys

today.

Second, the companies must make an accurate accounting to

all who have public or semi public telephones on their premises.

Finally, the coin receptacle will hold so many coins and no

more. A " full box " means that the telephone will not work.

Therefore the collector must arrive when it is reasonably full,

but not quite; and there must be a margin of safety to provide

for possible extraordinary use of the telephone between the

collector's visits. Some telephones are used incessantly, while

at others the usage is relatively light. Accordingly a "skip-

stop " collection procedure is generally followed, under which

different public telephones are collected at intervals ranging

from one day to as much as three months. This makes for effi-

ciency not only in the collector's own job but also in counting

coins and rendering statements.

Proper scheduling of collections takes both knowledge and

judgment. Of two telephones in the same store one might

say, " Collect them both at the same time." But the public

telephone man knows that in most cases the one nearer the

door is used much more often, and therefore must be collected

more frequently. He knows there are seasonal variations in

usage, that the winter schedule must be modified when summer

comes. He knows that a public telephone along a city subway

252



PUBLIC TELEPHONES

route will hold more coins than one in a store a block away.

Why? Because the vibration from passing trains causes the

coins to pack closer together.

For many years the Bell System has made careful and effec-

tive studies of coin collection methods. More than a quarter

of a century ago attention was first turned to development of

a cash receptacle which would lock automatically when re-

moved from the telephone. Since the early 'twenties, use of

self-locking, sealed receptacles has been extended into many
areas. The collector merely takes out the filled receptacle and

inserts an empty one; the one he has removed, bearing a num-
ber associated with the number of the telephone, is then brought

back to the telephone office, where a designated individual

breaks the seal. The coins are next placed in a machine which

automatically sorts and counts nickels, dimes and quarters,

registering the value of each on a meter. The procedure is

simple (having the simplicity which comes after long study),

permits easy verification of figures, and helps to insure accurate

accounting.

Speed is important too. In a single year more than 6,000,-

000 collections must be made. Thanks to continuous improve-

ment of methods, collectors are now able to complete an average

of 80 to 100 collections apiece in a normal working day. The
effort behind this efficiency extends likewise to improvement of

the equipment collectors use, the cases in which cash receptacles

are packed, the cars which carry the cases.

Early Ventures in Coin Service

Yet this effort is only a fractional part of the study and re-

search which have been required to develop public telephone

service. Many minds within and without the Bell System

have helped to forward that development. Especially in the

selection and practical application of ideas to public service

—

in the design of mechanical and electrical features promoting

efficient operation and in the reduction of numerous cost items
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—the contributions of the Bell System have been outstanding.

Scarcely five years after Alexander Graham Bell took out his

first patent, other men were beginning to wrestle with the diffi-

culties of producing a coin telephone. Most of the earliest de-

vices made the telephone, or some part of it, inaccessible to use

until unlocked by deposit of a coin. For example, the coin un-

locked the crank with which the user signaled the operator, or

it unlocked a sliding door in front of the mouthpiece, or the

entire telephone was enclosed in a box. One inventor reversed

the usual order: The telephone was located in a booth having a

door which locked behind the user when he stepped inside. Af-

ter he had made his call, he could escape only by depositing a

coin in the door lock!

A fundamental defect in most early devices was that if a call

could not be completed, there was no mechanical means of giv-

ing the customer back his money. One attempt to remedy this

difficulty relied on nothing more or less than a piece of string.

The coin, when first deposited, reached an intermediate stage

in the mechanism. If the call was completed the operator

could, by electrical means, cause it to fall into the cash box.

Otherwise she asked the customer to pull the string, whereupon

the coin was supposed to fall out.

Still another device, as early as 1886, provided for electrical

return of the coin. Between theoretical and practical opera-

tion of these early machines, however, lay a considerable gap

—

a yawning gulf, if you wish. Also, in the 'eighties, all telephone

service was limited in extent: quality of voice transmission,

judged by modern standards, was poor; subscribers were scarce.

Development of any service was the great problem, and the first

task of research was to effect technical advances which would

hasten over-all service improvement. It was only natural that

intensive development of coin machines should await the time

when the success of other efforts had created a need for them.

This is not to say that there was no requirement for public

telephone service. In some places the company provided an
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attendant to make connections and collect charges—the latter

sometimes failing to add up to the amount of the attendant's

salary. At first, in small communities, the only telephone in

town might be the public telephone in drug store or railroad

depot, where druggist or station master acted as the company's

agent. This agency arrangement was widely followed. Hotel

clerk or storekeeper placed the call, ushered the patron into a

booth, timed the connection and collected the money. At the

Grand Central Terminal in New York, where permission to

install a single public telephone was granted (apparently with

some doubt) in 1889, this became the responsibility of the man-

ager of the Bureau of Information. If he were still doing the

job today, he would have 230 public telephones to look after.

One of the most widely used early booths was the Jamestown

booth, so called because it was manufactured in Jamestown,

N. Y. Multi-paned windows and silk curtains revealed a taste

in keeping with the elegance of contemporary hotels. The ac-

companying picture will perhaps make clear why hotel patrons

sometimes waited in front of a Jamestown booth in the belief

that it was the elevator. Inside, usually, was a cabinet desk

set; that is, a long-necked telephone mouthpiece projecting over

a desk on which notes might be written. With each cabinet

came a revolving stool similar to a piano stool. On at least one

occasion, according to a pioneer telephone man who has spent

his life in public telephone work, an agent requested two stools,

on the ground that he had twin daughters studying the piano!

Prepayment vs. Postpayment Instruments

The first public telephones undoubtedly did much to adver-

tise the service. As subscribers grew in numbers the potential

usefulness of coin machines sharply increased, and during the

'nineties there was distinct quickening of effort to produce satis-

factory apparatus. One manufacturer after another entered

the field; by the early 1900's no less than 25 concerns were mak-
ing coin collectors.
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The first machines, as mentioned above, followed the prin-

ciple that the user should deposit the coin first, then make his

call. In other words they were prepayment machines. Not

for many years, because of the difficulty of returning the coin,

was a reasonably successful mechanism of this type developed.

Around 1900, however, the Western Electric Company intro-

duced a coin collector which represented a distinct advance over

all other prepayment apparatus. This was a single coin ma-

chine accepting nickels only and was widely used for local calls.

Operating methods varied in different cities, but in some places

deposit of the coin lighted a lamp in front of the operator, who

could either collect or return the money by moving a key on

the switchboard.

There was still no satisfactory multi-coin prepayment col-

lector which might be used for toll as well as local calls. Re-

turning several coins was much more difficult than returning

one. To avoid the money-return problem, during the 'nineties

postpayment machines had been developed—that is, the cus-

tomer reached the operator by lifting the receiver, and de-

posited the proper coins only if the ca]l went through. Plung-

ers or levers were first used to let the operator know that the

coins had been deposited. The person at the telephone would

drop a coin in the slot, then push the plunger, or pull the lever.

Each push or pull produced a characteristic sound to the oper-

ator, varying with the coin deposited: for example, in one ma-

chine, a deep gong for a nickel, a rasping sound for a dime, and

a high-toned gong for a quarter.

One day a workman in the factory of the Gray Telephone

Pay Station Company accidentally dropped a coin. It landed

on a bell. Immediately there came to William Gray (also the

inventor, several years before, of an inflatable chest protector

for baseball catchers) the idea of letting the descent of the coin

produce its own signal. Thus, according to story, was discov-

ered the principle now generally followed. Some of the first

" gravity " coin collectors accepted halves and silver dollars,
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and the falling of a " cartwheel," as you may imagine, made a

real noise, half bell and half rattle.

For a number of years, however, gravity machines were only

one of the many types on the market. General staff engineers

of the Bell System were well aware that this multiplicity of

devices presented a serious obstacle to the development of effi-

cient and satisfactory service. Starting in the early 'nineties,

they regularly examined and tested all kinds of machines, re-

jected many whose use might have caused infinite trouble, sug-

gested improvements in design and in the quality of finished

product, developed and improved circuits and central office

apparatus associated with the operation of coin collectors.

Telephone engineers well knew, also, that postpayment ma-

chines could not be the final answer for a rapidly growing serv-

ice. One reason was that the postpayment method requires the

operator to perform an appreciably greater amount of work on

each call. In small exchanges, where there may be relatively

few calls from public telephones, the additional work is not an

important factor. Certain toll calls, too, may best be handled

by requesting the deposit after the distant telephone has been

reached. But in the large exchanges which handle the great

main stream of public telephone calls, the prepayment method

is faster and more satisfactory both to the customer and the

company.

Continuing Progress on a Broad Front

In 1911, after exhaustive study and test, a three-slot prepay-

ment coin collector designed by the Western Electric Company
was standardized for general Bell System use. It employed,

in combination, the best principles advanced up to that time.

Certain essential features were the work of independent in-

ventors, notably the Gray Company; others derived from the

experience and research efforts of Bell engineers. This ma-

chine has since been improved in numerous details, but its
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basic design has been proved sound during a period of tre-

mendous growth.

So vast has this growth been that modern pubhc telephone

service must be operated under all sorts of conditions of climate

and use. Nothing but an apparatus of the utmost precision

"will give satisfactory performance. Nor are equipment prob-

lems confined to the coin telephone itself. At many of the loca-

tions where service is urgently needed, there is a maximum of

noise and a minimum of space. The booth which suits the

lobby of a luxurious hotel would warp and split by a seashore

boardwalk. In a busy corner cigar store, stoutly bound direc-

tories will be worn to pieces in a few hours unless special meas-

ures are taken to protect them.

So we find work to improve and extend the service proceeding

on a broad front. Doors which fold in and leave the booth

open to the air of the room were introduced more than 25

years ago. Since then booths have become more convenient,

better lighted, better ventilated. There has been constant

study of materials—of woods and glues impervious to rain and

salt spray, of metals, of methods of acoustical treatment. For

roomy locations where customers may want to make numerous

calls in sequence, a larger booth with a swivel chair is often

provided. Ready reference cabinets and tables facilitate the

use of directories at busy big-city corners; as an incidental re-

sult of their improvement, certain directories which once had

to be replaced almost daily now require replacement only once

or twice a week.

With increased utility has come improved appearance. Pub-

lic telephone installations in new or remodeled buildings are

designed to conform with the general architectural treatment.

Harmonizing woods and colors are employed, mouldings and

trim applied to carry out the prevailing decorative scheme.

Each refinement, no matter how small in itself, is expressive

of Bell System effort to make public telephone service con-

tinuously better, not merely in some respects, but in all respects.

258



PUBLIC TELEPHONES

In the United States today, more people use more public tele-

phones more often than in any other country in the world. A
recent survey in nine American cities showed that of several

thousand people interviewed who had no telephones at home,

more than half lived within about a two-minute walk of a public

telephone and only about one in six were more than four or five

minutes' walk from one. For them, as for the hastening trav-

eler, the reporter bursting with news, the salesman ringing up

country customers before he heads for the next town—for all

who have need of a telephone here and now, on matters mo-

mentous or trifling—public telephone service is ready and wait-

ing to carry the message quickly, clearly and at low cost.

Prescott C. Mabon
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As TWO telephone men were preparing for a toll line in-

spection trip early one morning, the roar of an airplane

motor, unusually close, attracted their attention. They saw

a large tri-motor plane flying very low over the town, traveling

at a rate of speed well below normal and with a very definite

list. They had covered only a few miles on their trip when

they saw the wreckage of the plane in a freshly plowed field.

They left their car and hurried to the wreck. The pilot was

dead, the remaining thirteen people aboard the plane all se-

riously injured. One telephone man asked his fellow worker

to call ambulances and doctors. He then organized a rescue

squad, and directed the removal of the injured. He warned

onlookers to stop smoking, since the wreck, the passengers, even

the rescuers were soaked with gasoline. The only ambulatice

available could carry but three of the injured. He quickly

arranged for the others to be taken to the hospital in private

cars, and assisted in placing them in the cars. He aided the

small hospital staff in caring for the injured, and summoned
physicians and nurses from neighboring towns. His treatment

of the injured was so efficient that he was credited with a sub-

stantial part in the saving of many lives.

A cage in a mine dropped sixty feet, killing one man and

injuring two others. A telephone repairman working nearby

was asked, because of his known competence in first aid work,

to go down another shaft with two miners to care for the in-

jured. He made a perilous journey along an abandoned un-

derground route to reach them. He utilized available mate-

rial to control bleeding, to care for other serious injuries, and

to improvise stretchers. He supervised the removal of the
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men. And as a result of his competent and effective work, one

of the injured men recovered.

A cable splicer and his helper were working at a manhole

when an automobile and a motorcycle collided nearby. The

telephone men ran to the assistance of the two boys who had

been thrown into the road. They applied a tourniquet to stop

arterial bleeding, covered the open wound of a compound frac-

ture with a compress, and administered ammonia inhalants to

counteract shock. They arranged for the calling of an ambu-

lance, and attended the boys until the ambulance arrived.

They then assisted in placing the more seriously injured boy

in the ambulance. Their immediate application of first aid

undoubtedly saved this boy's life.

So read the records of but a few of the acts of noteworthy

public service for which Vail medals have been awarded. Since

the establishment of the Theodore N. Vail Memorial Fund in

1920, 1,093 awards have been made to employees for acts re-

flecting the responsibility for public service traditional in the

Bell System. The cases described above, and many others,

are significant because the application of first aid, as taught

by the telephone companies, was an important factor in the

actions cited in the awards.

A large proportion of the 82,000 plant men in the Bell Tele-

phone Companies have received this first aid training, which

has been carried on with the assistance of the American Na-
tional Red Cross. Some first aid training is also included in

the health courses which are provided for women employees of

these companies. These men and women, on their regular jobs,

are scattered all over the country. Hardly a day has passed

since the introduction of first aid training in the Bell System

that has not recorded somewhere some act that illustrates the

value of this training both to the employees and to the public

at large. Recognition of some of the important outstanding
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acts of this character may be found in the records of the Presi-

dent's Awards of the National Safety Council and in the records

of the awards of the American Red Cross, as well as in those

of the Vail Medal Awards.

Significant as is this record of saving lives and of preventing

minor injuries from becoming serious, the most important con-

tribution of first aid training for telephone employees is its ef-

fect in reducing the number of injuries to employees or caused

by employees. Persons trained in first aid have a better under-

standing of the seriousness of injuries, and the record of 25

years shows that they are more careful to avoid getting hurt

and to prevent others from getting hurt. Consequently, the

continued teaching of first aid, and the stimulation of interest

in some of the Companies through first aid contests, as shown

in the accompanying pictures, have become a vital part of the

safety program of the telephone companies.

Safety Activities

One significant aftermath of the 1938 hurricane—the worst

disaster that ever hit the Bell System—was the excellent safety

record of the plant forces who worked to restore telephone serv-

ice in the New England States. About 2,400 men were brought

on from states as far south as Virginia and as far west as Ne-

braska and Arkansas to assist the regular plant forces of the

Companies affected. The combined forces worked seven days

a week, from dawn to dark, and under unusually hazardous

conditions. Yet they performed their urgent tasks as safely

as when working the same number of hours under normal

conditions.

Because of such remarkable safety records made during

emergencies, and also because the employees of the Bell Sys-

tem have relatively fewer accidents on the job than when off

duty, it may seem that some spectacular safety program has

been adopted. As a matter of fact, the opposite is true.
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Progress is attributable mainly to one simple principle: that of

making safety a fundamental requirement of every job.

Effort is concentrated upon preventing the accident before it

occurs—the safety equivalent of locking the barn door before,

not after, the horse is stolen. From a study of past history, it

is known that an accident is usually the result of some error,

either in plant or equipment or in methods of doing the work.

It therefore follows that if the error is eliminated, the possi-

bility of an accident will be removed. This elimination of

errors, either actual or potential, is what the Bell System safety

efforts are designed to accomplish.

Briefly, the safety activities, in addition to the first aid train-

ing, may be summarized as follows: both men and women em-

ployees are selected and assigned to work on the basis of their

physical and mental qualifications ; they are trained in the safe

method of performing their jobs; they are provided with tools,

material, and equipment particularly adapted to the work to

be performed; and they have supervisors who are definitely

"safety conscious."

Training the Telephone Man

From the time a man is hired, he is taught that only work

safely performed is well performed, and that he is not doing

a 100 per cent job until he can do it safely: without being a

hazard to himself, his fellow-employees, or the public.

The nature of the telephone business is such that much of

the work is done without direct supervision. For example,

Mrs. Jones needs a telephone, and makes the necessary ar-

rangements through the business office. A short time later the

installer from the telephone company arrives to put in her

telephone. He consults her as to where she wishes the instru-

ment, decides the best way to run the wire, makes the installa-

tion, and tests the line to be sure all is working well.

Now, from the time that installer left his headquarters, he

has probably been entirely on his own. He may have driven
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a light truck to the subscriber's premises, meeting the hazards

of present day traffic on the way. While installing the tele-

phone, he had to use many different tools, run wire, climb lad-

ders, and perform various other operations, all without direct

supervision. There was nobody with him to say " Better get

the stepladder from the truck rather than stand on that chair,"

" Put on your goggles before drilling through that brick wall,"

" Got your safety strap properly fastened? " "How about the

pole you are about to climb? Do you know it's safe?," or to

remind him of any number of things he has to think about if he

is to finish the job safely and efficiently. Only a trained man
can do that sort of job unsupervised. And so the telephone

workman is a trained workman, trained to do his job the " safe

way."

Some of this training he may receive in telephone schools;

other training he receives out on the job, working with an ex-

perienced employee, under direct supervision. But no matter

where he receives his training, he is drilled and re-drilled in the

operations themselves, not merely told how the operation should

be done. In other words, he learns by doing, and by doing the

safe way.

The above indicates in a general way the type of safety train-

ing a new employee receives. Equally important is the re-

training of older employees who may be transferred to work

with which they are not completely familiar. Also, the con-

stant improvement in the telephone art, resulting in new and

better tools and equipment, as well as in better and safer meth-

ods of doing the work, calls for continuous training of every

plant employee.

Special safety training in selected plant operations is given

from time to time. For example, a number of Bell System

Companies have developed courses in the correct operation of

motor vehicles, which are given to employees before they are

permitted to operate company vehicles. The courses empha-

size courtesy on the highway as well as the mechanics of driving
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and traffic regulations. The type of equipment used by one

of the Companies in demonstrating various traffic conditions is

illustrated on another page.

A pole, ladder and electrical safety demonstration board has

also been developed, as shown on an accompanying page. The

board is made so that almost any type of plant condition which

has caused injury in the past from falling poles or ladders or

from electrical shock can be simulated. Thus the telephone

men are given another opportunity to learn lessons from ex-

perience, so that their day-to-day jobs may be safer.

Monthly Bell System posters are also used to supplement

other training of employees in the formation of safe working

habits. It will be noticed from the accompanying illustrations

that these are definitely training instructions, each carrying the

same message although the subject matter may vary: " Here is

the right, and therefore the safe and efficient, way to do the

job." Reminding the employee how not to be hurt, these

safety posters are one more link in this chain of training in

safe working practices.

Standard Practices Include Safety Precautions

The printed instructions covering standard practices, which

are available for reference on the job, include safety precau-

tions as a part of the instructions, not as something separate.

The installer referred to previously, if he is working in a terri-

tory where telephone wires or cables are carried on poles, would

have access to a practice covering the running of " drops " from

the pole to the house. This practice contains such statements

as

"... lash ladder to the strand if it is not equipped with strand

hooks."

" When no traffic is approaching, carry the coil of wire across the

highway, paying the wire out along the ground."
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" When traffic, tree or other conditions are such that one work-

man cannot string the drop wire over the highway with safety,

assistance should be obtained before proceeding with the work."

Practices have been carefi lly checked and, where necessary,

new ones substituted to insure that the method of doing a par-

ticular operation is a safe one. For example, a number of years

ago, accidents were reported in connection with the unloading

of poles from flat cars. A new method of unloading poles was

therefore developed, the necessary additional equipment was

designed, and a practice covering this method was prepared.

Employees having occasion to do this work were then trained

in the new method.

Or, as another example of developing safe working practices,

consider the new practice in stringing drop wires or " loops
"

across a street. It had at one time been the practice for the

installer to pay out the drop wire from the subscriber's house,

across the street on the pavement, then climb the pole on the

opposite side with a rope attached to the wire and, when traffic

conditions permitted, raise the wire to the desired height. In

spite of caution on the part of the employee, there was some

danger that a vehicle might catch the wire and pull the em-

ployee from the pole. So, based upon experience in one of the

Companies, a new method was developed. Now the employee

first places a hand line over the crossarm or cable strand, and,

standing on the ground at the foot of the pole, uses the line to

raise the wire. This minimizes the possibility of injury t©

him if a passing vehicle should catch the wire.

Some idea of the degree to which safety precautions are a

part of the standard practices can be gained by reviewing the

" Contents " on the first page of the standard 32-page practice,

one of the illustrations for this article, which concerns " Tools

—Use, Care and Maintenance of Extension Ladders."
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safety in bell telephone companies

Safe Plant, Tools, and Equipment

Not only is the telephone employee trained in safe working

practices, but he is provided with tools and equipment designed

with safety as one of the principal considerations. Although

the nature of the telephone business makes it necessary for an

employee to work on customers' premises, at the side of roads,

and under other conditions over which the telephone company

has no control, everything possible is done to make the tele-

phone plant itself, on which the employee works, physically

safe. There are definite standards for every article comprising

this plant, and constant checks are made to see that these

standards are maintained.

Probably everyone is familiar with the climbers or " spurs
"

used by telephone men in climbing and working on unstepped

poles. In the early days of the telephone it was the practice

for the employees to supply their own tools, including their

climbers. For this reason, various types of climbers were used,

some good and some not so good. Later on the telephone com-

panies took over the supplying of these tools, buying commer-

cial climbers for this purpose. It was found, however, that

occasionally the gaff on one of these climbers was defective,

endangering the lineman on the pole. It was then decided to

prepare specifications for Bell System climbers and to have

them manufactured under these specifications. Special heat

treatment of the entire climber was resorted to, to insure a

uniform structure in the steel throughout, and a routine was

set up calling for rigid tests and inspections of samples from

each manufactured lot. The result was a climber which has

proved satisfactory from both an efficiency and a safety

standpoint.

Then there are the body belts and safety straps which tele-

phone employees use to support themselves while working on

poles, and which at one time they also provided for themselves.

Occasionally one of these failed in service. As a first step in
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insuring the use of safe belts and straps, the telephone com-

panies adopted the policy of supplying these tools rather than

requiring the employees to furnish their own. A thorough

study of belts and straps was next undertaken, and specifica-

tions for Bell System standard articles drawn up. Best quality

back leather is specified for the straps, all hardware is drop

forged, all rivets in the body belt are electrically insulated, and

specially designed snap hooks are used. Samples of each man-

ufactured lot of belt rings and snap hooks are tested to de-

struction, and each completed strap is given a thorough visual

inspection to determine that the high quality of workmanship

which has been prescribed is really being followed.

Both of the items described above are used by employees

working on poles. But safe equipment for employees working

elsewhere has not been neglected. For example, gas detectors

have been developed for employees who have occasion to enter

manholes, special ladders have been developed for central of-

fice employees, and countless other articles have been either de-

signed or improved to insure the incorporation of safety fea-

tures.

Supervision

Not only are employees trained to work safely and provided

with correctly designed tools and equipment; it is equally es-

sential that their supervisors also shall be " safety conscious."

While the success of any safety program is usually but a reflec-

tion of the interest manifested by all levels of management in

the prevention of accidents, it is, after all, the first-line super-

visor or foreman with whom the craft workman comes in daily

contact. It is the foreman who is actively engaged in directing

the operations on the job and it is, therefore, necessary that he

be properly trained to fulfill his obligations to see that his men

do their work the safe way.

While it is obviously impossible in any training course to

cover every condition which the foreman may meet in the field,
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it is possible by developmental training to cultivate judgment

on his part. He should be able to recognize unusual conditions

and to plan his work and assign his men so that the work is

done safely and efficiently. The technical knowledge which he

needs in the operation of his job is always available, but unless

he has developed the proper type of judgment, he and his crew

will not be able to work safely. For example, suppose that

some telephone wires are to be removed from a pole line over

one span of which electric light and power circuits cross above

the telephone wires. A foreman who is safety conscious will

realize that extra precautions must be taken to prevent the

telephone wires from flipping up into contact with the power

circuits during the dismantling job. He will, therefore, plan

this job and supervise it, as provided for in the standard prac-

tices, to eliminate any possibility of contact with the power

circuits. As another example, suppose it is necessary for a

man to ride the suspension strand of a river crossing span.

The line may be 50 feet or so above the level of the water and

several hundred feet long. For this particular job the foreman

will be sure to assign a man who is experienced in that type of

work and can therefore be depended upon to take every neces-

sary precaution as he crosses above the river.

In addition to planning the job so as to meet safely any pos-

sible conditions, the foreman keeps a constant check on the

actions of the men working under his supervision. Even

though his craftsmen have been trained in the correct working

practices, there is a possibility that from time to time they may
develop unsafe habits. The foreman must be on the alert to

check the development of hazardous practices before they be-

come established habits.

A good foreman also recognizes that in certain individual situ-

ations the usual alertness may be lacking. He realizes, for in-

stance, that when a man returns from vacation or from sickness

he may require more direct supervision than at other times.

He knows, too, that if his men have personal worries they may
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not work as safely as they normally do, and so he makes it a

point to acquaint himself with the members of his crew and to

direct their activities at such times with particular care.

Accident Data and Their Use

In order to administer as large an industry as the telephone

business, full of technicalities and details, results must be tabu-

lated accurately, and as frequently as the particular activity

warrants. A knowledge of these results, and of the underlying

conditions, is used to measure the trends of the business. And

so, in order to determine the effectiveness of these safety activi-

ties, it is necessary, of course, to have a score card or balance

sheet. The accident data are used for this purpose. From a

review of the cases which have occurred in the past, it is possible

to judge where attention might most profitably be applied.

This information is issued periodically for supervisory use.

Also, a summary of the descriptions of cases which have oc-

curred is discussed with employees doing similar work. These

discussions cover in detail the way the job was being done, what

standard practices were concerned, and how similar occurrences

may be prevented in the future. The discussions of these per-

sonal injury cases have been found to be very effective in en-

couraging the men to check their own work habits and also to

discuss freely the safety features of any job. Over 5,000 copies

of these descriptions are distributed monthly throughout the

Bell System. The use of this information, furnished by all the

companies, again illustrates the cooperative endeavor through-

out the System to eliminate risk by making safety a primary

factor in every phase of every job.

From border to border and from sea to sea stretch the tele-

phone lines of the Bell System, linking cities and towns and

entering distant farmhouses, urban homes, apartments, stores,

offices, factories—every type of dwelling and business structure.

Over this nation-wide web of communication facilities the Sys-

270



SAFETY IN BELL TELEPHONE COMPANIES

tern's 82,000 plant men stand guard, maintaining it always,

altering and extending it as the need requires. That the pre-

vention of accidents has for years permeated this far-flung or-

ganization as a day in and day out policy is due to the active

encouragement of those who have been in a position to visualize

broadly the other side of the picture: the tragedy of the injured

victim, and the economic loss to industry, when an accident does

occur. It is obvious, however, that this policy could not be

translated into a definite part of every practice and of every

job without the whole-hearted cooperation of all the men and
women who fulfil the System's responsibility of providing tele-

phone service for the nation. They, too, know that, in their

daily lives, safety—not only on the job but in the home, in the

schools, on the streets and highways—makes sense, and that

by doing things the safe way all are the gainers: not only them-

selves as individuals, but telephone users, the owners of the

business, and the public at large.

Erle S. Miner
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Notes on Recent Occurrences

RESUME RADIO-TELEPHONE SERVICE TO EUROPE
OVER NEW CIRCUITS

RADIO-TELEPHONE service across the Atlantic, inter-

rupted for a short period by the outbreak of war in Eu-

rope, has been resumed with Belgium, Bulgaria, Denmark, Fin-

land, Germany, Hungary, Italy, Latvia, Lithuania, Luxem-

bourg, Netherlands, Norway, Roumania, Slovakia, Sweden,

Switzerland and Yugo-Slavia. The service includes (as of

October 1) all European countries formerly reached with the

exception of Poland, Portugal and Spain.

Transatlantic telephone service with the Continent was re-

opened through new radio telephone circuits connecting New
York with Rome and Amsterdam. While the Rome circuit

had already been scheduled for operation later in September,

its opening was hastened to meet the emergency. To provide

additional urgently needed facilities to the continent, arrange-

ments were also made on short notice to bring a channel to

Amsterdam into service.

At the present writing, England is accepting only calls in-

volving the Government or the Bank of England, while France

generally accepts none but calls from the Government, bank-

ing, and the press.

PIONEERS HEAR MR. GIFFORD DURING GENERAL
ASSEMBLY

NEARLY 275 delegates to and guests at the eighteenth

annual General Assembly of the Telephone Pioneers of

America, and members of the five New York City chapters,

met at dinner in four New York hotels on September 11, and
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heard over a telephone hook-up an address by President Walter

S. Gifford of the American Telephone and Telegraph Company,

who is serving during the current year as President of the Pio-

neers. Mr. Gifford's remarks are given in full beginning on

page 221 of this issue. At the business meeting of the or-

ganization, earlier that day, John J. Robinson, President of

the New England Telephone and Telegraph Company, was

elected President of the Pioneers for the coming year, and

John H. Brace, Vice President of the Bell Telephone Com-

pany of Canada, was elected Senior Vice President.

OBSERVE 25TH ANNIVERSARY OF FIRST CONVER-
SATION OVER TRANSCONTINENTAL

TELEPHONE LINE

NEARLY 200 men who had played a part more than a

quartery-century ago in the planning, designing, or build-

ing of the first transcontinental telephone line met in seven

cities from coast to coast on Friday, July 28, to observe the 25th

anniversary of the first telephone conversation between New
York and San Francisco. That historic call took place on July

29, 1914, when Theodore N. Vail, then President of the Ameri-

can Telephone and Telegraph Company, talked with G. E. Mc-

Farland, then President of the Pacific Telephone and Tele-

graph Company.

The seven cities linked by telephone last July for the anni-

versary observance, and the number of men present in each

who had had some direct connection with the first transconti-

nental line, were: New York, 77; Philadelphia, 9; Cleveland,

20; Chicago, 14; Omaha, 13; Denver, 18; and San Francisco,

43. In addition, telephone officials and guests increased the

attendance at several of the cities.

It was six P.M. in New York City when T. G. Miller, Vice

President of the A. T. & T. Co. in charge of the Long Lines

Department, opened the program by calling the roll of the
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other cities along the line. In San Francisco it was a few

moments after two o'clock when Mr. Miller, speaking with

President N. R. Powley of the Pacific Telephone and Tele-

graph Company, recalled the momentous occasion of 25 years

before.

Following the calling of the roll of cities, Mr. Miller intro-

duced Dr. Frank B. Jewett, Vice President of the A. T. & T.

Co. and President of the Bell Telephone Laboratories. Dr.

Jewett's remarks on this occasion are given in full beginning

on page 228 of this issue.

After Dr. Jewett's talk, a telegram was read from President

Walter S. Gifford of the A. T. & T. Co., who was unable to be

present. The Voders which are part of the Bell System ex-

hibits at the World's Fairs in New York and San Francisco were

then connected to their respective ends of the line, and ex-

changed greetings and some casual conversation.

The final feature of the program was the semi-serious forma-

tion and momentary existence of the " Society of Planners and

Builders of the First Transcontinental Telephone Line." By
a series of motions, this society was created, provided with

officers, and adjourned sine die—in all probability never to

meet again, even by telephone. It existed just long enough to

provide those present in the seven cities with handsome certifi-

cates of membership as souvenirs of the occasion.

At the conclusion of the formal program, the telephone line

was made available to all present, so that old friends might

exchange greetings and chat back and forth from city to city.

Although the first trial conversation between New York and

San Francisco took place on July 29, 1914, the transcontinental

line was not made available for public use until January of

1915. In that year it carried an average of three calls per day.

Today there are four transcontinental telephone lines, each

having a number of circuits, and they handle an average of

1,700 calls a day between the Pacific coast and points east of

Denver.
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