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Ma Bell’s Great
Dream Machine

By N. R. KLEINFIELD

MURRAY HILL, N.J. — It has been
called by some the greatest of industrial
Jaboratories. Others speak of it as a cor-
porate Edison. At the Inwood Diner on
Route 22, a blustery man hunkered over
eggs at the counter. When asked about
the nearby lab, he said: *“That? That's
where they make dreams come true.”

‘Lhe rest ot the world does seem re-
mote from the hilltop headquarters here
of the Bell Telephone Lahoratories. To-
gether with 15 similar facilities in eight
states, this is where the Bell System, a
domain of 128 million telephones and a
billion miles of circuits, does its invent-
ing. ‘

The labs — owned haif by the Ameri-
can Telephone and Telegraph Company
and half by Western Electric, its mas-
sive manufacturing arm — dream up
the jacks and thin-film circuits and
futuristic gadgetry that Western Elec-
tric makes and A.T. & T.'s 23 operating
telephone companies put to use.

Under the labs’ basic charter, they
are supposed to do research of ‘‘possible
value’ to telecommunications as well as

develop practical systems. The charter:

is interpreted somewhat loosely. Some
of the lab people are looking into the
workings of the human nervous system,
the scheduling of coffee breaks, what
earthquakes do to buildings and the best
way tospot a liar.

. Down the years, the labs have been
granted a prodigious 18,400 patents. Pat-
ents are now doled out at the rate of al-
most two per working day. One man,
Andrew Bobeck (co-inventor of bubble
memory, a data storage system), has
100 patents under his belt. The transis-
tor was born at the labs. So was radio as-
tronomy. So was the first synchronous-
sound movie system. So was the nega-
‘tive-feedback amplifier, clearing the
way for high-fidelity recording. So was
the laser. Five staff members have col-
lected Nobel Prizes.

Taday, thaugh, the 1abs face problems
never hefore encountered. Their work
plods on in the shadow of the Govern-
ment's huge antitrust suit against
A.T. & T., a suit that could dismomber
the Bell System, inctuding sepavation of
the labs. This is a prospect that [abora-
tory workers grimly believe would
cause the place to wither and die.

And, although AT.&T. still has a
firm grip on its virtual monopoly of resi-
dential telephone service, there is a
proliferation of competition from termi-
nal equipment suppliers and from com-
panies that offer business phone serv-
jces. This competition has brought
about an uncertain regulatory climate.
So many court and administrative rul-
ings — concerning who can compete
where — remain unrésolved that the lab
people are a bit coniused about what
areas they should focus on.

One result of all this has been to make
the labs try harder to find out exactly
what customers want before they start
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tinkering with new ideas. Roughly 17,000
people work in the 16 iabs, including
more than 2,000 who hold doctorates.
The annual operating budget hovers

-near $780 million. The money comes

from A.T.&T., Western Electric and
the regional telephone companies. Anda
small proportion comes from the Gov-
ernment for defense work.

The headquarters of Bell Laboratories
sits sheltered on 200 acres of grassy
ficlds and woods in the middle of this
upper-income suburb of New York City, -
Birds wheel overhead. One sprawling
brick building, a stark and almost chilly
affair with a modernistic entranceway,
dominates the site,

Tacked on the bulletin boards at Mur-
ray Hill are notices for meetings of gar-
dening clubs, chess clubs and chamber-
music groups. Animated conversations
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and coffee breaks.

can be heard in French, German and
Italian. Order and a sense of purpose
prevail.

The president of the labs is a small,
feisty, professorial man named William
Baker. He is a physical chemist whose
chief discovery was a new synthetic
polvmer molecule  called  microgel,
which turned out to be highly useful in
the Wortd War 11 rubber shortage, His
view of the labs’ future: *'Do not under-
expect.”

Mr. Baker rhapsodized in his office
the other day about the role af the tele-
phone: “It appears that the telephone is
the principal organizing element in the
ordering of an information society. It
appears that the switch telephone sys-
tem is as big an element as anything in
reducing the entropy and bringing order
in the b®ad philosophical sense.”

People at the labs are somewhat
alarmed by the heaps of information
people are being exposed to. “Since
about 1945, the amount of information in
the record doubles every seven years,”
Mr. Baker said. ‘It has been detcr-
mined that a weekday copy of The New
York Times has as much to read as the
educated individual in 16th-century Eu-
rope absorbed during his lifetime. Now
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New Patents, New Problems at Bell Labs

Continued from Page 1

that imposes on society a huge burden,
because people can't absorb informa-
tion any faster than about 40 bits
[binary digits, the smallest measure of
information] a second. Our evidence is
that people today can’t absorb informa-
tionany faster than Stone Age people. So
you can see that getting information fed
to you faster over the phone becomes
critical."”

Down a confusion of haliways, devel-
opment work was proceeding on laser
chips the size of dust particles. The
chips convert electrical power into laser
power and are at the heart of a light-
wave transmission system, one of the
hottest areas in telecommunications. In
the future, many telephone conversa-
tions are going to be transported in the
form of laser beams along strings of
molten fiber the thickness of a human
hair. The system will be smaller, lighter
and cheaper than present ones.

The work has been going well. When
Bell Laboratories began measuring the
life of laser chips in 1970, they would
‘‘die’’ in a few minutes. The projection
now is that they can last a million hours.

James Flanagan, red-baired director
of the acoustics research department,
had a distant look as jf he had just gazed
into a campfire. Sjtting in his pin-neat
office, he was thinking about digitat
communications — the way computers
talk. From the phone company's view-
point, this methad is preferable to ana-
log communications (the voice is an
analog signal) because digital signals
can be sent over long distances almost
distortion-free. Mr. Flanagan and his
compeers have been trying to get com-
puters to speak and to get people to be
able totalk with computers.

Mr. Flanagan demonstrated a direc-
tory assistance system, listing Bell lab
waorkers, that has been tested for about
a year. Punching a person’s name on a
push-button phone makes a computer’
fish out the person’s phone number and
deliver it in an assembled recording.
The goal, Mr. Flanagan said, is to have
all directory assistance done this way in
the future.

The acoustics group is also working on
a voice recognition system that would
let a person in a checkless society call
up his bank and have it send money
from his account to a store to pay for a
purchase. One experimental system has
had 98 percent accuracy in identifying
‘voices, Mr. Flanagan said. Besides test-
ing ordinary people, the lab brought in
radio and television mimics to see if
they could fool the computer. It still

A commission in
California has
challenged the way
costs of the labs
are allocated.

managed to be 95 percent accurate.
Down another corridor Sol Buchsbaum,
vice president for network planning,
chatled abuul the phone system of 50
years in the future. "“There won't be
such a thing as a telephone,” he said.
“We'll have an instrument, and at the
press of a button you'l either turnitinto
a telephone or it will connect you with
someone else — or something else, like a
computer. You'll be able to get a video
display as well as a voice. You'll be able
to connect to a vendor or a bank. You'll
have a communications terminal.”’

After the technology to accomplish
this is introduced, Mr. Buchsbaum said,
it might be possible that when you get a
busy signal your phone can monitor the
line and complete the call as snon as the
line is free. You may also have a display
on the phone that will show what num-
ber is calling you. If you recognize it as
that of someone youdon't care totalk to,
youcan ignore the ringing.

Bell scientists are searching for a bhet-
ter understanding of DNA, the stuff that
transmits human genetic traits. Mr.
Baker explained Bell's interest: **1f you
are looking at the storage of information
and the transfer of information, one of
the most impressive ways that that is
done in nature is by molecules of this
kind. We're not quite ready to connect
the phone wires onto the DNA mole-
cules, but we're trying to see what na-
turecanteachus.”

Laboratory people sometimes make
mistakes. One example was Picture-
phone, the highly publicized attempt to
combine a video display with the tele-
phone. Though technically successful,
its cost proved higher than people cared
topay. Its use today is limited to confer-
ence calls.

The brightly colored Princess phone
was intended f{or bedroom use, but cus-
tomers wanted it installed throughout
the house. The trouble was that the
phone was so light that it kept sliding
across desks and flopping onto the floor.
So the hottom was redesigned with a
corrugated surface.

E signaling, which tells the telephone
swilching network what number a cus-
tomer is dialing, must have *‘talk-off
properties’ to keep the mechanism
from being triggered hy random noises,
Bell Lahoratories did exhaustive testing
to provide proper protection. Neverthe-
less, after the signaling system went
fnto operation, a small number of
sounds still disrupted it.

A Midwestern wonfan, for example,
had a laugh with a timbre that regularly
cut off her phone calls. A pay phone in
Washington kept disconnecting, appar-
ently hecause of the trip-wire bell al a
nearby gasoline station. ‘The labs hastily
did some redesign work.

The biggest development effort in Rell
Laboratories history was the perfection
of an clectronic switching system,
called ESS. Serious work on it began in
she early 1950°s. It was expected thit
reid trials would start in 1959 and that
the whole project would cost about $45
million, The first ESS office actually
went into operation in 1965, and the total

The New York Times/William F. Saura

Researchonintegrated circuitsina “cleanroom™ at Bell Labs headquarters.
Below, synthetic-voice research. On the computer screen, model of vocal cords.
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development program ultimately con-
sumed ahout 4,000 man-years of work
and cost $400 miflion, But the system

works, and electronic systems are
rapidly displacing mechanical ones.

Competitors are not particutarly ebul-
lient about the Bell Lahoratories. They
sniff at the big sums of money spent
there and wonder atoud if the dollars are
reallv worthit,

A spokesman for the North American
Telephone Association, a trade group
with more than 250 competitors of the
Bell System as members, remarks: “So
far as innovation is concerned, [ don't
think they are any better off than the
rest of industry. They aren't forging
way in front of us, They aren’t ahead in
any respect.”

Walter Gorkiewice, vice president of 2

research firm called Probe Associates

and co-author of a book highly eritical of
AT.&T., says: “We've looked at the in-
novation record, and frankly we're not
that impressed. Worst of all, we think
the amount and accuracy of the infor-
mation that the Bell System puts out is
terrible.”’

The Bell Laboratories are also caught
in a potentially explosive dispute with
the California Public Uilities Commis-
sion, known as a stern regulatory agen-
cy. A recent committee report (o the
commission, yet to he acted on, has con-
cluded that the Pacific Telephone and
Telegraph Company, one of AT. & T.'s
operating subsidiaries, is being unjustly
bilied by AT & T. for produci-develop-
ment costs at Bell Laboratories, Those
bills, the report said, should be paid by
Western Eleatrie as the entity benefit-
ing from the work. The way it is, the
committee siid, Western Electric s
able 10 price its products lower than
competitors, Pactfie, the yoport asserts,
had to pay $14 million sy 1976 in unfair
CXPeNSes.

Dean Gilletie, exeontive director of
the labs' systems research division,
says the costs borne by operating com-
panies s for work done for their henefit,
He says he is gravely concerned about
the California case because he wonders
whether some of the research work
would ever get done f the operating
companies no longer paid their sharve,

Recently the labs have been emphi-
sizing psychologicil research, A lot of
work, for example, is related to how peo-
ple learn, This is logical because the
Bell System, with its in-house schooling,
is ane of the nation's bigpest educators,
1t spends about $750 million a year train.
ing portions of its one mitlion employes.

One of the hehavioral scienee pe.

searchers described a learning theory
that, among other things, can be applied
tn memarizing a phone number. The
theory assumes that repeating a num-
ber over and over as fast as yvou can is
not the best way to remember it. In-
stead, you should recite the number,
then let several hours (maybe even a
full day) pass, recite the number, let
more time elapse, recite it again and so
on. Telephone people hope that custom-
ers can sharpen their memories and
thus dial fewer wrong numbers and need
less directory assistance. One of the
newest departments at the labs involves
interpersonal  communications  re-
search. Myron Wish, curly-haired and
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fast-talking, is the head of this group.
Some of its work, all preliminary so far,
has contrasted communications by
phone against communications in per-
son. One of the more provocative find-
ings is that it's apparently easier t{o
know when someone is lying to you over
the phone than if the conversation is
face-to-face.

*‘Most people have a sort of intuitive
feeling that you have to see a person to
tell if he’s lying, that the lie sort of oozes
out of him,” Mr. Wish said. *'Our find-
ings suggest the uppousite. Part of the
problem is that people may believe what
they see more than would be warrant-
ed.”

A department known as the human
factors group seeks practical applica-
tions for psychological research. 1t is
based at the biggest lab installation in
Holmdel, N.J., a huge affair of glass and
steel perched on the New Jersey coastal
plain.

The group consists of psychologists
who do not necessarily know anything
about telephones (ather than how to use
one) when they start at the lab. A recent
arrival, for instance, has applied for a
patent on a new bit for a horse. Based on
positive rather than negative reinforce-
ment, the bit is rigged to put a sugar
solution into the horse's mouth when the
horse does something right.

One man has been investigating the
kinds of electronic tones that are pleas-
ant to the ear. A new tone, soon to be
added to the phone network, will alert
customers when they are about toheara
recorded message. The phone company
says this should keep people from talk-
ing to machines and wondering why
they don’t get a reply.

Research by the human factors group
led to the square shape of push butions
on phones. Triangles, half-moons and
crosses were among possibilities that
were considered and rejected. The
group also introduced the white dots in-
side the holes of a standard phone dial
because people dial more efficiently
with a fingertarget.

Elsewhere in the labs, mathemati-
cians were puzzling over such matters
as how to schedule operators' coffee
breaks so that there are always enough
people to answer the phones.

Development work continued on an
automated coin phone. It computes the
charge for a call, announces the amount
and then counts tie coins thrust through
the slots. Some of the phones are heing
tested in Phoenix.

A research and development effort .
has resulted in 120 computer-based sys-
tems to help the phone company’s per-
sonnel do their work, with more to come,
For instance, a lelephone repairman
can dial a number where trouble has
been reported and immediately see dis-
played on a terminal screen all the vital
information about that line. Another
system helps automate the production
of telephone directory pages.

At the Whippany, N.J., installation, a
dank relic built as a temporary struc-
ture but never replaced, there is a build-
ing and energy systems lab. [ts purpose
is to devise ways to save energy and to
build efficient telephone buildings. The
Bell System boasts that it accounts for
only one-tenth of 1 percent of the coun-
try's total energy consumption while
contributing 1 percent of the gross na-
tional product. _

California is earthquake country, a
fact that has not been forgotten by the
telephone company, which has several
buildings out there. A giant room at
Whippany contains a big steel platform
that is an earthquake simulator. Tele-
phone equipment is placed on the plat-

form and secured as if it were in a build-

ing. Then an ‘‘earthquake’’ is activated

with the help of a computer, thoroughly

shaking the equipment.

Sometimes people at Bell Laborato-
ries are plucked from their heady scien-
tific environment and hurled into the
everyday world. Some years ago a New
York man was standing on a ladder in
his kitchen, above a phone mounted on a
cabinet. As his wife bounded by, the
phone came off the hook and hit her on
the head. She took her hushand to court
and accused him of attacking her. (The
marriage had not been going well.)

The husband then sued the phone com-
pany, contending that the phone was
poorly designed. A man from Bell Labs
was summoned to testify. Using angular
measurements, he showed how difficuit
itis for a phone to fall off the hook. Noth-
ing came of the suit.



