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noying echoes that can occur in all
telephone circuits, particularly
over long distances. The first appli-
cation has been in satellite circuits,
which are 45,000 miles long and
make good echo control manda-
tory. A single VLSI echo canceller
board replaces seven component-
laden printed-wiring boards that
cost ten times as much. This kind
of cost improvement is typical of
VLSI technology.

The echo canceller is representa-
tive of custom designed VLSI chips
in that it is a special-purpose Bell
System product for which there is
no industry equivalent. This very
“specialness” makes it representa-
tive of the way VLSI is heading. As
these chips become more complex
—more like complete systems—
they also become more distinctive,
or even unique, so that each will
serve only one particular system.
Memory chips, on the other hand,
are more universal and can serve
many kinds of systems, which is
why so many semiconductor manu-
facturers are making them.

Memory chips serve another
function in the world of VLSI man-
ufacture. They are often used as a
kind of process control. When a
new processing line is being set up,
memories are usually the first chips
to go through—primarily because
they are the easiest to test. As
Dinesh Mehta puts it, “When you're
testing memories, you know ex-
actly what to look for. A bit of
memory either exists or it doesn’t.”
This makes it easy to determine
which memory cells aren’t work-
ing, and a little analysis will then
tell you what caused that particular
cell not to work. With something
like the echo canceller, you can tell
if the chip is functional or not, but
it’s very difficult to locate exactly
which transistor is bad.

Department Chief Howard Took-
er, an old Allentown hand who
helped usher in the transistor 30
years ago, offers another VLSI chip
as an example—the MAC-4. This re-
markable product is a complete
computer—memory and all—on a
single chip. Incidentally, that’s the
difference between microcomput-

ers and microprocessors: Micro-
computers have “on-board” mem-
ory; microprocessors do not.
Tooker, whose group serves as
interface between Bell Labs VLSI
development and Allentown manu-
facture, says, “When it comes to
testing, the 64K RAM and the MAC-
4 are worlds apart. You can check

" the 64K just by putting a pattern

signal into it and seeing if the pat-
tern is perfectly reproduced. It
either is, or it isn’t. But with the
MAC+4, it's almost impossible to
test it for everything it can be used
for. There’s just no way you can
exercise every instruction set, so
we pick the ones most likely to be
used. Even then, if an instruction
doesn’t work, that doesn't tell you
where the problem is on the chip.”

“Designing a chip
with 40,000
components is like
playing chess
with 40,000 pieces.”

If testing VI SIs is difficult, you
might expect that designing them
is infinitely more so—and you
would be right. It takes a host of
engineers and many man-years of
painstaking effort to design a good
VLSI chip. Their end product may
be no larger than your fingernail,
but it will perform tasks that used
to take a whole roomful of equip-
ment, or, increasingly, tasks that
simply couldn’t be done without it.
Just as VLSIs probably couldn'’t be
manufactured without the help of
computers, they probably couldn’t
be designed without such help. As
one Bell Labs designer put it, “De-
signing a chip with 40,000 compo-
nents is like playing chess with
40,000 pieces.”

In terms of its impact on our
day-to-day existence, the ubiqui-
tous microprocessor is probably
number one on the hit parade. The
toy industry alone offers substan-
tial proof of its popularity. In 1977,
the electronic toy market was $21
million. By 1979, in just two short

years, it jumped to $480 million.
As yet, there are no figures avail-
able for the auto industry, but all
you have to do is watch the TV
commercials to see how these tiny
chips are taking over the cars in
everything from emission control
to telling time. A recent newspaper
article said there is every reason to
believe the world semiconductor
market will grow from $10.4 billion
in 1979 to over $45 billion by the
late 1980s, and many people believe
that figure is low.

VLSI’s impact on the Bell Sys-
tem will be equally dramatic. The
chips are already finding their way
into many Western Electric prod-
ucts, and, within a few years, they
are bound to be all pervasive.

“The devices we’re making now,”
says Bob Visco, “are just the first
of what will be a long string of
VLSI chips. We'll see these devices
turning up in almost every kind of
equipment Western Electric makes
—and they’ll make that equipment
more cost effective while enhanc-
ing its performance.

Which is why everyone is fore-
casting substantial growth for the
Electronic Components Division
and why Western Electric will be
building another, more modern,
Allentown in Orlando, Florida.

Visco, who calls his title of “Man-
ager, Engineering VLSI Planning”
a euphemism for Orlando plan-
ning, is exuberant about this, as
yet, unborn plant. “It will be our
leading edge, volume producer of
VLSI,” he says, “and we're design-
ing it from the ground up to be a
VLSI factory.”

Looking ahead, Visco sees great
things in store for VLSI and be-
yond. He has no intention of falling
into the error pointed out by Mike
Thompson, the Executive Director
of the Allentown Bell Labs, who
said, “The one consistent error
made in forecasting the direction
of silicon technology has been that
of expecting too little of the fu-
ture.”

He might have added that, in the
future, the transistor will be re-
membered not so much for what it
did as for what it led to. [wE]
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Above—The Bell symbol may be heavy with meaning, but cast
in aluminum, its components are toted around effortlessly.

Above—Handling their fiery
cargo gingerly, workers
pour molten metal into a
sand mold of the Bell logo.
Left—Letters cast in Bell
System type are lined up

by eye on a pattern.















to 1921, complete with company logo and a stationery
supply number: 2 E-13-2-75. You could apparently
order conference song books from stationery the way
we order plastic binders or lined pads for a meeting
today.

Most of the parodies in these books poke fun at the
company’s sales force. It would appear that the sales
side of the house was more prone to song than the
manufacturing side. Here’s one from 1913:

The Salesman’s Plea

Tune: “Take Me Out to the Ball Game”
Oh, please send me to Hawthorne,

Let me see them make phones.

Show me the switchboard and cable shop,
I'll walk 'round till I'm ready to drop.
And then let me eat at the Lunch Club,
With Talking Points fill my dome,

And I'll sell! Sell! Sell to beat Hell!!!
When I come back home.

All of this brings us back to our reader’s questions.
Why don’t we have them anymore and how did we
come to have them in the first place? Those are tough
questions with deep social roots. It’s only when you
start digging that you come to realize how clear a
mirror popular songs are of a particular period. They
can tell you a lot more about the average person than
a big thick treatise on national events. It’s hard to
believe now, looking back from the cynical '80s, but
people back then really meant what they sang. While
there may have been an element of fun, the sentiments
were genuine.

From all we have been able to find out, community
singing did reach a peak in this country during the
second decade of this century. Groups met weekly —
just to sing. These were informal groups — not an
organized chorus or glee club, although there were
plenty of those as well.

Singing was widely used at all types of gatherings —
church socials and industrial meetings. It got people
into a relaxed, participative mood. If people have
their mouths open in song, they can’t grouse about
the arrangements. And a good fight song could rouse
people to action, particularly if you had a good song
leader. Here's a WE fight song from that era:

Tune: “Come, Josephine, in My Flying Machine”
Hark! to our slogan for Nineteen and Twelve.

It is this: “More Bizz!” “Larger Bizz!”

Sales without profit we'll cut off the docket,

But — “Get the Bizz!” “Lose no Bizz!”

Gauged by the op’rating ratio

We'll make good? Well, I should say so.

“Get Larger Business for Nineteen and Twelve.”
Watch our sales — go up! Hooray!

Maybe it’s easier to follow with a piano or guitar
accompaniment. These parodies grew out of bur-
lesque in the days before burlesque meant strip tease.
In that era, burlesque just meant broad humor and
exaggeration. Here's another gem:

Tune: “Capt. Jinks of the Horse Marines”
I'm Captain Swope of the Sales Commit’
I run this good electric ship.
I drive my men with the crack of the whip.
I'm Captain Swope of the Western.

Zip, bang, away we go

More coal, steam’s low,

More speed — not so slow
That's the way I test em.

Gerard Swope was a vice president of Western
Electric in charge of non-Bell sales from 1913 until
1918, at which point he resigned to become president
of General Electric International and later of the
parent company, General Electric.

Many of the songs in these old books had a patrlotlc
flavor. Others were work songs — sea chanteys and
river songs. They had lots of rhythm, simple lyrics,
lots of repetition. You didn’t have to be very good to
follow along. One of the books, a relic of a sales con-
ference on the West Coast in 1911, carries this note —

honest:
“If you can't sing, make a sound like a seal.”

Here's another from 1913 that has no musical tune
for reference. Possibly they all knew it by heart
We hustle with a vengeance,
For “The Western” all the year.
And we don't let up a minute
That's the reason we are here.
So we’ll lift our voices gladly
And with joyous hearts we'll sing
All the good old songs and some new ones,
Till we make the welkin ring.

We remember the declining days of the community-
sing craze when we were growing up during the '30s.
We sang in school assemblies. We sang around bon
fires (which also have disappeared) for the “big”
game. We sang in college dorms at supper time and at
church socials. We also sang in the army during
WWII. Every USO and base Rec Hall had a battered
piano and hardly a night would pass, even in combat
zones, when someone wasn't picking out ‘“Melancholy
Baby” and soon a group would be harmonizing to
“Moonlight Bay” or the “Wiffenpoof Song.”

I still sing in the shower and occasionally when I'm
driving alone. To quote an old saying: “I sing beauti-
ful, but it comes out rotten.” Why don’t we sing in
groups any more? Your guess is as good as mine.

More stringent copyright laws are certainly a factor.
You can be sued for mimeographing copyrighted
music and lyrics without permission of the copyright
owner. And if you have to go out and buy songbooks,
the cost goes up. In the old days there was virtually
no out-of-pocket expense in typing up songsheets.

The urbanization of America is probably another
factor. Community singing, with its strong reliance on
folk songs and work songs, has closer ties to the farm
than to the suburbs. As a nation we have become more
sophisticated. We have more money to spend on en-
tertainment. We’ve become a nation of spectators
rather than participants. And community singing has
been one of the victims of that trend.

Finally, they just don’t write songs like that any
more. Here’s one last one — from the good old days:

EyipIladdylay,Iay,

E yip I addy I ay,

Wedon't care what the deal may be
We're there with the goods for the W.E.
EyipIaddy!ay,!ay,

We all feel like yelling hurray, hurray!
Oh, the Western stands pat

And we're all glad of that

Yip I addyI ay. G.G.[%E]
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J0NS

WHAT DO YOU KNOW ABOUT

BENEFTS? |

ANSWER TRUE OR FALSE

I You've been employed by West-
ern Electric for six years. You
suffer a hernia and are out for a
total of nine weeks. You receive
full pay for all the time you are
out, in addition to payments for
most of the charges for hospital
and medical care.

If you are eligible for a service
pension, but die before filing
any retirement papers, your
spouse receives a death benefit,
but loses all claim to your pension.

If you should die as a result of

an on-the-job accident, your
beneficiary would receive a benefit
equal to three years’ pay.

An employee’s wife went to the

dentist for the first time since
her coverage became effective. As
a result of the examination, which
the plan paid for in full, she had to
have 10 teeth filled—for which the
dentist charged $190. The plan
paid $59; she had to pay §131.

You need 10 years’ service to
get three weeks vacation?

If the dental bill for any one

member of your family exceeds
$500 of covered dental plan bene-
fits, during a given year, the Com-
pany will pay up to that amount
and no more, regardless of cir-
cumstances.

No matter when you enroll,
7 group life insurance requires
no medical examination for em-
ployees on roll.

The maximum lifetime benefit
payable for orthodontia is
$1,000 for each eligible individual.

You take early retirement. You

have to pay the premiums on
your health insurance until you
pass age 65, at which point you
come under the medicare supple-
ment expense plan.

The health insurance plans
]0 take care of most expenses
when you have a medical emer-
gency. '

“ There is no provision in the
benefit plan for insuring the
life of a spouse or dependent child.
That you have to do on your own.

12 You suffered a mild heart at-
tack on the Sunday before you
were to leave on a two-week vaca-
tion and were rushed to the hospi-
tal. Although you were brought
home in a few days, you had to
rest and could not go on the
planned vacation trip. Since you
started on vacation at the close of
business on Friday, you lose your
vacation.

]3 Your son has been seriously
injured in a motorcycle acci-
dent and needs a blood transfu-
sion. The blood can be obtained
free of charge from the WE blood

bank, even though you haven't
previously contributed blood to it.

I 4 When you were a kid, your nose
was broken in a football game
and it wasn't really set properly so
that it's now a little crooked. The
health insurance plan will pay your
hospital and medical expenses if
you want to have it straightened.

I You have an unmarried child
age 20 who is a full-time stu-
dent. He or she can be included
under your basic hospital surgical-
medical coverage until the end of
the year of the 23rd birthday or
upon termination of studies.

16 After you retire and pass age
65, you're on your own as far
as paying for any health insurance
over and above Medicare.

I When you retire, your hospital
and medical insurance stops
at the end of the following month.

18 The LTD (long term disability)
plan applies only to manage-
ment employees.

]g You are age 40 and your an-
nual salary is $16,220. You pay
$3.40 per month for additional sup-
plementary insurance which pro-
vides you with $34,000 of life insur-
ance coverage under the company
group life insurance program.

20 Only your spouse may be
named as a beneficiary to
your group life insurance.




ANSWERS

True. If you are absent from

work because of illness or an off-
the-job injury for longer than seven
calendar days, benefits start on the
eighth calendar day of absence
based on your service. In your case,
you’d receive full pay for up to 13
weeks, half pay for the next 39 if
you are out that long.

False. If you have completed 15

years service and leave a surviv-
ing spouse, an automatic survivor
annuity will be paid monthly to the
survivor for the remainder of his or
her life in the amount of one half
the computed pension reduced by
10 percent (computed as though a
survivor annuity had been elected).

3 True. The company would also
pay two times your basic group
life insurance coverage. Your basic
coverage is equaled to your annual
pay rounded to the next higher
$1,000. In addition, the company
would pay up to $500 toward fune-
ral expenses.

4 True. Fillings are Type B serv-
ices and are paid under a sched-
ule: The schedule allowed $109 (for
14 surfaces), but it was necessary
for the patient to satisfy a one-time
$50 deductible. All future claims
will be paid without the deductible
as long as the employee remains
continuously employed by the Bell
System.

False. Effective January 1, 1981,

employees with seven years of
Bell System net credited service
became eligible for three weeks
vacation.

False. Effective January 1, 1981,

the maximum calendar year
dental benefit was increased from
$500 to $750 for each employee and
eligible dependent.

False, Your insurance is effec-

tive the day after you complete
six months’ service and have en-
rolled. No medical examination is
required unless you delay enrolling
for supplementary coverage more
than 31 days after becoming eligi-
ble. In that case, supplementary
coverage will not become effective
until you provide evidence of good

health satisfactory to the insurance
company.

8 True. This maximum is separate
and distinct from the plan’s
$750 calendar year maximum.

False. While you are a regular
employee—and after you retire
with a service or disability pension
—you and your eligible dependents
continue coverage under the com-
pany health insurance plans.
Generally, this is true. The
] plan pays the hospital in full
for medical emergencies within 72
hours after the onset of sudden
and serious injury, such as asth-
matic attack, stroke, convulsions,
shock, acute coronary, hemor-
rhage, coma or severe nose bleed-

ing.

l False. Effective July 1, 1981,
enrolled employees will be eli-
gible to purchase life insurance
coverage for spouses and depend-
ent children for $5,000 and $1,500
respectively. The total cost to the
employee will be $1.80 a month re-
gardless of the number of individ-
uals covered. :
] False. You would be placed on
sickness disability benefits as
if you had been working and vaca-
tion would be rescheduled. Should
the illness occur in one year and
continue into the next year vaca-
tion will be rescheduled provided
you were able to return to work
before April 1 of the following year.

] True. Whenever you or your
eligible dependents require

blood or blood plasma for transfu-

sions, the blood processing charge
made by many hospitals for blood
that is provided through a com-
munity blood program or a recog-
nized blood donor program—such
as the company blood bank—will
be covered under your insurance
plan.

I 4 True. Hospital and Surgical-

Medical benefits are available
when cosmetic surgery is required
as a result of trauma (such as a
football injury), infection or other
disease of the involved part. Also
to correct birth deformities or a

functional defect resulting from
congenital disease or anomaly.

15 True. Unmarried full-time stu-
dent children under 23 years
old will continue eligibility under
the health insurance plan. Unmar-
ried dependents age 19 and over
who are full-time students may
maintain coverage under the plan
as a sponsored dependent. Em-
ployee will be required to pay the
full premium through payroll de-
duction. Sponsored coverage is
available through end of year that
child attains age 23.
] False. The company pro-
vides Medicare supplementary
health insurance over and above
Medicare coverage for retired em-
ployees age 65 and over, and eligi-
ble dependents age 65 and over of
active and retired employees.

l False. At and during retire-

ment your hospital surgical
medical coverage and major medi-
cal coverage continues without in-
terruption. Retirees enrolled in
HMOs (Prepaid Plans) may also be
able to continue the HMO coverage
they had as active employees.

18 False. LTD provides additional
benefits to both salaried and
represented employees with six or
more months of service.

lg True. The company pays the
full cost of your basic cover-
age, which is your annual basic pay
raised to the next $1,000. You pay
20¢ per month for each $1,000 of
supplementary coverage or $3.40
per month. As an option to this
supplementary coverage which is
equal to your basic coverage you
may purchase additional, supple-
mentary insurance equal to one
half or one times your basic cover-

age. _
2 False. You may name as your

U beneficiary any person, or
your estate, or any association le-
gally entitled to hold property, or
any corporation except Western
Electric. You may name more than
one beneficiary if you wish, and

you may change your beneficiary

at any time by completing a form
for that purpose.

RATING

19-20 Sure you didn't peek? 15-18 Admirable

10-14 Average Under 10 Better study your pamphlets
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Dust off your piano, clear your
throat and let's go back in time
for some rousing Western Electric
“fight” songs. Here's a sample:

We hustle with a vengeance
For “The Western all the year.
And we don’t let up a minute;
That's the reason we are here.

That’s what they were singing at
some Western Electric locations
in 1918. If you don’t believe it,
turn to page 20.
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