
































R

10

Astor (with Myrna Loy and the
ever-popular Montagu Love in sup-
porting roles). “Don Juan,” using
equipment designed and built by
Bell Laboratories and Western Elec-
tric, marked the advent of sound in
motion pictures. It wasn’t really a
“talkie,” since it had no spoken dia-
logue, but it did have synchronized
sound effects and musie.

The first talkie appeared exactly
14 months later, on October 6, 1927,
starring Al Jolson as “The Jazz
Singer.” Apart from the songs, the
movie had only a few lines of spoken
dialogue, but it was enough to con-
vince the world that talking motion
pictures were at last a reality.

Ironically, Western Electric didn’t
start out by trying to break into
show biz. It just happened that
equipment we had developed for long
distance telephone communications
was equally and ideally suited for
producing talking movies. For years,
people had been fascinated by the
prospect of making pictures talk. As
early as 1894 Thomas Edison had
tried it with his Kinetoscope. The
device worked, but the public wasn’t
interested in it. A former employe
of Edison’s, Eugene Lauste, demon-
strated a sound process in 1907, but
again there was no market for it.
And there were other attempts—
Synchroscope, Cameraphone, Photo-
kinema, Phonofilm—but the results
were the same. They were never
more than passing novelties in
which the public soon lost interest.

The reason early efforts failed
was that they lacked the equipment
needed to produce talking pictures
of acceptable quality. They lacked a
high-quality microphone capable of
transmitting a wide rangé of sound
frequencies and of being used at a
distance from the performer; they
lacked a good amplifier and electrical
recorders and reproducers; they
lacked a quality loudspeaker system
and they lacked a proper system for
synchronizing sound with picture.

Then, in 1912, a former Western
Electric engineer named Lee DeFor-
est visited the Western Electric
Engineering Department with an
audion tube he had invented. De-
Forest believed the tube could be

developed into the amplifier, or re-
peater, that the Bell System needed
to conquer the problem of long dis-
tance communications. From that
tube, WE’s H. D. Arnold produced
the first high vacuum tube, key to
the age of electronics. The Engi-
neering Department at 463 West
Street in New York City then began
work on the repeater project, which
included the development of a wide
range of associated apparatus. To
test the quality of this apparatus,
Western Electric needed recording
and reproducing equipment of high-
er quality than was available. This
led to fruitful experiments in re-
cording sound on film and disec.

At the same time that work was
going forward on the long distance
repeater system, another Western
Electric engineer, E. C. Wente, was
busy working on a microphone ca-
pable of transmitting a wide range
of sound frequencies. The result of
his work was the condenser micro-
phone, the familiar “mike” of the
early days of radio and recording.

By 1916, after less than four years
of cooperative research, Bell System
scientists had produced an impres-
sive array of engineering achieve-
ments. They had perfected the high
vacuum tube, which was success-
fully used in transcontinental serv-
ice in 1915; they had advanced the
art of recording sound on film and
disc; they had constructed improved
electrical reproducers for the wax-
dise phonograph; and they had de-
veloped the condenser microphone.
All of these elements were essential
to the production of quality talking
pictures, a fact not overlooked.

On June 24, 1916, WE’s 1. B.
Crandall reported: “I see no reason
why a method for producing talking
pictures of fair quality cannot be
developed.” It was a tempting pros-
pect. Unfortunately, it had to be put
off as the Bell System was called up-
on to arrange a vast mobilization of
the nation’s communications facil-
ities in preparation for the coun-
try’s entry into World War I.

Following the war, Western Elec-
tric developed the public address
system, another element essential to
the production of talking pictures.

In 1922, Western Electric’s E. B.
Craft produced the first electrically
recorded talking picture, which was
exhibited.that October at Yale Uni-
versity. The success of this venture
led to the production of ‘“Haw-
thorne,” the first industrial sound
picture. That film featured the use
of a perfected synchronizing sys-
tem.

By 1924, all of the elements were
there. The problem was to sell Holly-
wood on the idea of talking pictures,
and Hollywood was not buying. The
idea was rejected by practically
every major producer, and for com-
pelling reasons. Talking pictures
were considered passing fads, like
the 3-D movies of a later era, and
simply not worth the investment.
Furthermore, movie producers had
large inventories of silent films that
had cost millions to produce, and
great stables of actors and actresses
who knew no other dramatic tech-
nique than pantomime. Also, if talk-
ies did catch on, the cost of convert-
ing studios and theaters would be
staggering. Talking pictures could
be a costly failure or an expensive
success, and either way the pro-
ducers wanted none of it.

In 1925, however, the Warner
Brothers studio became interested
in the new process. At that time, the
studio was in desperate shape and
needed something new to pick up re-
ceipts at the box office. Warner
Brothers threw all of its resources
into the development and production
of a talking picture. The first was
“Don Juan,” followed by “The Jazz
Singer.” After that, Hollywood had
no choice. The public clamored for
talkies and producers scrambled to
acquire the necessary equipment to
satisfy them. The talkies were in,
this time to stay.

Part of the reason for their suc-
cess was that the time was ripe. Box
office receipts had been sagging and
profits were down as audiences lost
interest in the silents. But a major
reason for the success was the qual-
ity of the sound. For the first time,
audiences were offered, not a prom-
ising laboratory experiment, but a
fully-engineered, working system.

In the ensuing years, Western





















TELEGRAPHS
and GUIDANCE SYSTEMS

Our service to the U.S. dates from frontier days

There was a rustling among the
birds in Franz Josef land, that series
of islands clustered within the Arctic
Circle. They were yellow-billed loons,
usually found singly or in pairs. But
on this day they were huddled in
flocks, disturbed by a sharp change
in the weather.

It was a typical low pressure wave
which started as a small disturbance
south of the Franz Josef islands when
a wayward westerly, pushed north out
of European Russia by the jet stream,
collided with the cold damp air rising
from the icy waters of the Kara Sea.

A major storm was brewing, but no
one knew it. In a few days it would
show up in weather forecasts through-
out North America, but on the day of
its birth only the birds were aware,
and afraid.

Later that day, a U.S. Air Force
sergeant tensed as he sat staring at
a radar screen in his DEW-Line sta-
tion on the Greenland Ice Cap. He
was just one of the hundreds stationed
on the Distant Early Warning Line
stretching 6,000 miles from the Aleu-
tians to Iceland and Europe but at that
moment he was the northernmost eye
of our Air Defense Command: An *‘un-
known'' had appeared on his screen.

The sergeant’s reaction was smooth
and automatic. He flashed word to the
North American Air Defense Command
in Colorado Springs that an unknown,

Within the Arctic Circle, a DEW
Line station, part of a 6,000-mile
chain, maintains its constant vigil.

large and flying fairly low, was on a
course that would take it across Green-
land, down past Hudson's Bay to the
heartland of the United States.

At Colorado Springs men watched
a large map in a room two stories high
and 30 by 60 feet in size. A yellow
“alert” showed on the map lights,
signifying that an unknown was ap-
proaching our warning system. Within
minutes, however, they went back to
normal routine. The unknown proved
to be a large flock of birds, apparently
driven from their regular nesting
grounds by an Arctic storm.

But it could have been something
else. It could have been a hostile
bomber group probing our defenses.
Either way, the DEW-Line had again
done its job, quickly, smoothly, uner-
ringly. Not even a flock of birds can
approach our air space without being
tracked and identified.

This 6,000-mile line of radar sta-
tions was built through a joint effort
of the Army Corps of Engineers and
civitian construction teams under the
direction of Western Electric engineers
in one of the largest and most intricate
defense jobs ever undertaken by the
company. And this covers a lot of
ground, for WE has been doing such
jobs, at the government’'s request,
since the days of the frontier wars in
the 1870's. Through the years the gov-
ernment has selected us for these
projects because of our competence,
experience, and our ability to bring to-
gether the vast resources of the Bell
System. On the frontier it was WE tele-
graph instruments used by the Army.

Then during the Spanish-American
War, WE-built telephones were starting
to become standard equipment with
many of our military units.

During World War | an entirely new
military problem arose: how to com-
municate with the fragile little air-
planes that were flying daily sorties
over the Western Front. Western Elec-
tric's answer was a radio developed
for ground-to-air communications.

“For the first time,” says a 1917
account, “‘airplanes in flight were di-
rected from the ground or by the com-
mander in the leading airplane, and
reports and directions were given and
received in clear speech.” R

Further work along this line resulted
in voice radio between warships, ship-
to-shore radio telephone that linked
the Navy's fleets to headquarters,
radio for the Army's tanks, and elec-
tronic detection devices for locating
big guns and enemy planes.

During World War 11, the Company
produced more than half the radar
equipment used by Allied forces. Be-
sides new radio, telephone and tele-
typewriter systems, Western furnished
the Army and Navy with a gun aiming
system developed by Bell Labora-
tories. This electronic robot tracked
oncoming planes by radar, aimed
anti-aircraft guns after computing dis-
tances and trajectories, and then fired
the guns. At sea they dealt with at-
tacking aircraft, and helped aim the
Navy's guns at surface craft.

In undersea warfare, Western Elec-

tric sonar equipment picked up the
sounds of the Nazi ‘‘Wolfpacks'' dur--
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immigrants arrived. Chicago had a
population of 299,000. New York
City had nearly reached the million
mark. About 25 out of every 100
people in America lived in big cities.

For their reading, many Amer-
icans turned to Europe. It was not
an auspicious period in American
letters, for no novel of importance
had been written since the end of
the Civil War. For those interested
only in plot, dime novels and yellow-
backs about Indian fighters were
standard fare. Harriet Beecher
Stowe’s series of sketches, Old Town
Folks, was popular, and so was Mark
Twain’s Innocents Abroad, a collec-
tion of satirical travel articles pub-
lished in 1869. Other popular au-
thors were Bret Harte, Joaquin
Miller, George Washington Cable,
James Russell Lowell and Oliver
Wendell Holmes.

For art, Americans of the late
’60’s liked Winslow Homer, painter
of seascapes and forests; Philadel-
phia-born Thomas Eakins, who spe-
cialized in boating and prizefighting
scenes; and the romantic and mys-
tical Albert Ryder. The new Corco-
ran Art Gallery in Washington,
D.C., was the start of the great
public art collections that were
forming during the period.

For the price of a pair of shoes
today, one could buy a stylish over-
coat in 1869. A pea-jacket, popular
at the time, sold for $10.00. Little
boys wore kilts and boots with tas-
sels; girls wore Garibaldi suits.
Women went for the crinoline skirt,
and they usually wore horizontally
striped stockings, Empire bonnets
and shawls. Men sported tailor-
made suits of sooty broadcloth.

The amusement fads of the day
were croquet and the velocipede or
bicycle. The circus, usually a one-
ring affair, was experimenting with
two rings. For 17 months, Niblo’s
Theater in New York City showed
the Black Crook—otherwise known
as the Parisian ballet—reaping a

$200,000 profit. Beer gardens and
rathskellers abounded as stage girls
wearing satin slippers and roses in
their hair kept male spectators
cheering (and beering). A big at-
traction of New York City was the
Atlantic Garden, holding 2,500 peo-
ple and offering shooting galleries,
billiard tables, and something called
an orchestrion band. Most places of
amusement were closed on Sunday.

In the homes, elaborate decora-
tions and ornaments were in vogue.
One found ornamental bowls of
alabaster called “tazza,” as well as
portieres, lambrequins and what-
nots. Base-burners with red coals
and a ground glass globe with kero-
sene were standard items in the
better homes.

Most families made their own
bread. At a typical breakfast, Gray,
Barton and Stager might have eaten
12 vegetables. Pie was often served
for breakfast and a typical Sunday
morning meal in New England con-
sisted of buckwheat cakes, baked
beans and pork.

On November 6, 1869, just a
couple of weeks before Western
Electric’s founding, captain William
Leggett led his 25-man Rutgers
team against captain William
Stryker’s Princeton tigers in the
first intercollegiate football game.
They used a round, rubber ball that
might be batted with the player’s
hands or kicked. No running with
the sphere was allowed and a goal
was scored when the ball was kicked
under the crossbars. Princeton won
the hour-long fray, 6-4.

The first professional baseball
team, the Cincinnati Red Stockings,
was established. The team embarked
on an eight-month tour to pay for
the players’ salaries. George Wright,
shortstop, received $1,400; Asa
Brainard, the pitcher, $1,100.

There is no information on who
first said it, but sometime during
the year, the term *“battery,” de-
scribing the combination of pitcher

and catcher, was used. It comes
from telegraphy, where the trans-
mitter and receiver form a battery.

Congress, near the end of Feb-
ruary, adopted the 15th amendment,
giving the “right to vote regardless
of race, color or previous condition
of servitude.” As late as 1868, only
four states outside of New England
and New York had granted suffrage
to Negroes. At this time, women
were allowed to vote only in Wyo-
ming Territory.

Although no American presi-
dent had yet travelled overseas,
there were a few events outside the
United States that attracted the at-
tention of the American press and
public in 1869. On November 186,
6,000 foreign guests gathered to
watch fireworks, a squadron of
yachts and the official opening of the
Suez Canal. Under construction for
ten years, this link between the
Orient and Europe was to revolu-
tionize communications and travel.
Earlier in the year, Henry M. Stan-
ley, directed by publisher James
Bennett of the New York Herald to
find the Scottish missionary Liv-
ingstone, in the African interior
greeted the explorer with the words,
“Dr. Livingstone, I presume?”

On Black Friday, September 24,
panic gripped Wall Street when Jay
Gould and James Fisk tried to
corner the gold market by bidding
up the price from the usual $133 in
greenbacks for $100 of gold to $162
in greenbacks. Their corner col-
lapsed because the treasury released
unexpectedly four million dollars
worth of gold. Hundreds of men,
looking for a price rise to possibly
$200, were ruined.

So 1869 was typical of the fast-
changing years after the Civil War.
To survive them, one had to be
aware of the complexity and enor-
mity of the changes. Certainly, Bar-
ton, Gray and Stager had this
awareness. They realized and met
the challenge of change. [ WE]



























In 1918 World War I ended, Mary
Pickford signed a million-dollar film

contract, and four fourteen-year-old’

boys went to work for the 50-year-
old Western Electric Company.

Today, those four—Andrew Kelly,
Charles Darcey, William Jankowski,
and John Pawlak—are still on the
job. As Western Electric celebrates
its hundredth anniversary, they
celebrate their fiftieth.

Thirty-five Western Electric men
and women have been able to boast
similar records, but, today, only
these four are active employees.
Kelly and Darcey work at Head-
quarters; Pawlak and Jankowski
are at Hawthorne.

The year they joined the com-
pany the first automatic switching
office was being installed and com-
pany engineers were working on
radio transmitters, phonographs,
and other general electrical equip-
ment. Hawthorne, where John Paw-
lak’s first job was testing switch-
board cords, was the only manufac-
turing location.

“I guess the most radical changes
we’ve seen have been in equipment,”
reminisces Andy Kelly, now a wage
practices specialist. “It’s a long way
from the old rural mailbox No. 1
step-by-step to today’s complex elec-
tronic switching.”

Department chief Charlie Darcey
agrees. “In my job as a supply in-
spector from 1929 to 1945, I had to

examine everything from phono-
graph needles to automotive equip-
ment. Now of course, purchasing
deals with far more complex sup-
plies, including computers.”

“There’s been another big change,
too,” requirement analyst Bill Jan-
kowski points out. “As the company
has expanded and become more com-
plex its personnel have changed too.
We have a lot more minority group
employees today, and a lot of man-
agement positions are being filled by
younger men.,”

“It gives the company a newer
image,” adds Pawlak, a section chief
in the Power Panel and Common
System Shops. “A company this
size has to stay with the times,
and that doesn’t just mean using
more electronic equipment and
building more plants. It means in-
tegrating all types of people with
all types of ideas and skills. That’s
how we got where we are today.”

Andy Kelly remembers with nos-
talgia the many hectic days he spent
as an installer, restoring service to
disaster areas like Dubois, Pennsyl-
vania, whose central office building
was razed by fire in 1921, and
Sharpsburg, Pennsylvania, where
service had to be maintained during
the Pittsburgh floods of 1937.

“But through every crisis West-
ern Electric people seemed to stick
together and work it through. Dur-
ing the Sharpsburg floods, I remem-
ber, we were in round-the-clock con-
tact with people in Kearny who sup-
plied us with whatever equipment we
needed almost immediately. That’s
one of the most important things
about working with Bell System
people; there’s a group identifica-
tion, and the entire community
works together.”

Of the four men, two started as
messengers, earning $8 a week. But
Charlie Darcey started near the top.
His first boss was AT&T President
Theodore Vail. As one of Vail’s of-
fice boys, Darcey had his own ma-
hogany desk on the 26th floor at
195 Broadway, where his job in-
cluded running errands and making
a scrapbook of newspaper clippings
about telephones.

“It was a good job,” Darcey re-

calls. “Mr. Vail was a very jolly man
—full of fun. And I got to read all
the comic sheets in case there was
a cartoon about a telephone.”

Another highlight of Darcey’s
career was the first broadcast of
radio station WEAF, whose studios
were first located at 463 West Street
in New York. Since he had drawn
up the electrical circuit layout for
the station, Charlie was invited to
hear announcer Graham McNamme
put the station on the air in 1922.
Western Electric’s first standard
transmitter was first used at
WEAPF, where WE helped to refine
the techniques of the infant broad-
casting industry.

All four men finished high school
by studying at night and taking
special examinations, and all four
also went through some form of
higher education. On an average,
each spent ten years in night school.
“And that was in the days before
tuition refund,” Jankowski recalls.
“I spent fifteen years going to high
school, and then taking courses at
Northwestern University, at night.”

For all four, work at Western
has been something of a family
affair. Jankowski’s wife was once a
secretary in engineering at Haw-
thorne, and his daughter is now a
secretary with the methods depart-
ment. John Pawlak and his wife met
while both worked in the old cost
department, and one of his daugh-
ters worked as a secretary at West-
ern Electric until she married an
engineer with Bell Labs. Charlie
Darcey has a son-in-law who is with
the transportation department at
Oklahoma City.

But Andy Kelly has the record
for family Bell System service. His
brother retired three years ago after
a lifetime of installation work in
Pittsburgh. His sister was an as-
sistant chief operator at Bell of
Pennsylvania, where his wife also
worked as a secretary. And both of
his sons have worked for Western
Electrie, one of them a fellow Pio-
neer at Bell Labs in Holmdel.

Fifty years with Western Elec-
tric? “Oh, it hasn’t been that long,”
smiles John Pawlak. “Just think of
the next fifty!”

31



32

BRIEFS

WE’s Montgomery Plant in lllinois recently com-
pleted manufacture of 100 data couplers that will
allow the direct electrical connection of customer
data equipment to the telephone network. The
couplers were made on a pre-production basis so
that equipment manufacturers would have an early
opportunity to determine how they would design
their own modulating and demodulating apparatus
to connect to the coupler.

Deaf people may one day be able to communicate
by using the buttons of the Touch-Tone telephone.
Bell Laboratories is experimenting with a technique
that employs the tones generated by the buttons to
activate a visual display of letters and numbers on
a small screen. Even though two phones are con-
nected, the buttons will still generate tones without
interfering with normal switching operations.

The above centennial logo will be used throughout
the year as a distinctive symbol to visually tie
together our varied 100th anniversary projects.

Western Electric is supplying a new model Call-a-
Matic® telephone for the Bell System that can store
up to 250 or 500 individual telephone numbers,
depending on the model. Any number can be called
automatically simply by pressing a call button. The
numbers can either be typed or written on an easy-
to-see directory. Parts for the phone are made at
Western Electric's Indianapolis, Baltimore and
Kearny Works. The sets will be-available to all Bell
telephone companies early this year.

Sandia Laboratories has found another application
for the laser. The Laboratories is using the con-
centrated light beam to detect the existence of for-
eign particles in the air of clean room environ-
ments. Air samples are drawn into the beam at the
rate of ten cubic feet a minute. Any particles in
the airflow will scatter the light and cause it to
strike the face of a photosensitive tube. The moni-
tor can detect particles as small as 1/75,000 of
an inch long.

Bell Telephone Laboratories is developing a new
solid state light source no bigger than a shirt but-
ton. The miniature lamp requires no more electric-
ity than it takes to operate a telephone circuit. In-
stead of giving off heat as excess energy, the lamp
gives off a bright ruby light. In its first application,
it will illuminate the plastic buttons of Touch-
Tone® dials.

WE's Merrimack Valley Works in Massachusetts is
planning to manufacture equipment for the pro-
posed L-5 cable carrier system between St. Louis
and Los Angeles. L-5, which is now under develop-
ment by Bell Laboratories, will have the capacity
for carrying about 90,000 simultaneous telephone
conversations on a 22-tube coaxial cable.











