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Pay no attention to the
man behind the curtain.

The high-tech sideshow that
prevents the change we need.

Peter Norton
norton@virginia.edu
December 8, 2023




Introduction
Unkeepable promises

Futurama 1

Foolproof highways

Futurama 2

Magic highway USA

Futurama 3
“Smart” is the new “magic’

Futurama 4
Autonorama

Conclusion
There’s no place like home.



Simon & Schuster




‘-

Simon & Schuster



NATION’S BUSINESS Jor January, 1929

By CHARLES F. KETTERING

General Director, General Motors Research Laboratories

Cartoons by Stuart Hay
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SCIENCE, VOL. 159 19 JANUARY 1968

Any sufficiently advanced tech-
nology is indistinguishable from magic.

ARTHUR C. CLARKE
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see. think. act.

Self-steering car of tomorrow traveling on super highway patrolled by radar
towers. Future car may be powered by radical new engine, covered with new
wonder metal, equipped with car-to-home phone, and controlled by automatic pilot. P Tech ﬂOIOgiES
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Want to build a car
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that drives 1tself: > . . Automated Driving

Thompsdn Products can help you handle the job

OME DAY—and it may come surprisingly soon improvement of automotive and aircraft If you ha new product in mind, why not
S —a car-maker will introduce a radically  engines, of chassis and airframes . . . and has  call for specific information on how Thompson
anced new automobile, and cash in on the pioneered in high-temperature, corrosion-  can help you build it?
giant market of tomorrow. Thompson Products resistant metallurgy.

can help design and build important compo- 4 % You can count on
No matter what kind of product you want

Beumylor suchis oarfoday, to make, chances are Thompson can help you

Right now Thompson can aid in creating  _thanks to its'vast experience which includes om so”
self-steering devices, advanced new chassisand  design and production of hydraulic, pneumatic p p
engines, uses for new wonder metals and electronic components, assemblies and 4

e+ gt iy v /B\ IrOUCES
For years Thompson has been a leader in  from high-precision forging to impact extru- L.P\
the development of steering systems...in  sion and every kind of quality machining.

as a partner in soleing the design and production
of an 9 oy

From Thompson's 21 rescarch centers and 25 manufacturing plants come, each year, important new
advances in mechanics, electronics, hydraulics, pneumatics, acrodynamics, thermodynamics and nucleonics. | Offices, Cleveland 17, Ohio
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Fortune, Aug. 1958




Self-steering car of tomorrow traveling on super highway patrolled by radar
towers. Future car may be powered by radical new engine, covered with new

wonder metal, equipped with car-to-home phone, and controlled by automatic pilot.

Want to build

d car

Thompsoﬁ Products can help you handle the job

OME DAY—and itr come surprisingly soon
S —a car-maker will introduce a radically
advanced new automobile, and cash in on the
giant market of tomorrow. Thompson Products
can help design and build important compo-
nents for such a car today.

Right now Thompson can aid in creating
self-steering devices, advanced new chassis and
engines, uses for new wonder metals, and
many other revolutionary features.

For years Thompson has been a leader in
the development of steering systems. .. in

improvement of automotive and aircraft
engines, of chassis and airframes . . . and has
pioneered in high-temperature, corrosion-
resistant metallurgy.

No matter what kind of product you want
to make, chances are Thompson can help you
—thanks to its‘vast experience which includes
design and production of hydraulic, pneumatic
and electronic components, assemblies and
systems . ..and a great variety of processes,
from high-precision forging to impact extru-
sion and every kind of quality machining.

From Thompson's 21 research centers and 25 manufacturing plants come, each year, important new
advances in mechanics, electronics, hydraulics, pneumatics, acrodynamics, thermodynamics and nucleonics.

Fortune, Aug. 1958

If you have a new product in mind, why not
call for specific information on how Thompson
can help you build it?

Thompson
/’». Products

as a partner in soleing the design and production
P of an 9

General Offices, Cleveland 17, Ohio

UC Berkeley / California Path Program, 1997
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UC Berkeley / California Path Program, 199

HIGH-TECH DRIVING




INTRODUCTION 17

Table Intro.1. Since 1940, technofuturistic visions of crash-free,
congestion-free driving have emerged roughly every 25 years
(author). Each invokes new technology to gain new credibility.

technofuturistic  era transformative technology
vision

Futurama 1 circa 1940  engineering: highway
engineering, steel-
reinforced concrete,
vacuum tube electronics

Futurama 2 circa 1965 electronics: solid-state,
transistorized electronic
systems; jet-age and
space-age hardware

Futurama 3 circa 1990  (advanced) technology:
“smart” systems,
microprocessors,
digital computers

(Autonorama) “next-generation”

OF | technology, “disruptive

] _’, L UEJ)IRY . PJF(UJ‘/ j/ ,j | Futurama 4 circa 2015 (data-driven) autonomy:

innovation,” sensors,
HIR j ff___l ']‘ ‘ machine learning, wireless

network connectivity
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INTRODUCTION 17

Table Intro.1. Since 1940, technofuturistic visions of crash-free,
congestion-free driving have emerged roughly every 25 years
1 (author). Each invokes new technology to gain new credibility.

technofuturistic ~ era transformative technology

vision

Futurama 1 circa 1940  engineering: highway
engineering, steel-

Futurama 1 e e

vacuum tube electronics

Futurama 2 circa 1965 electronics: solid-state,
transistorized electronic

Foolproof highways B

Futurama 3 circa 1990 (advanced) technology:
“smart” systems,
MmiCroprocessors,
digital computers

Futurama 4 circa 2015 (data-driven) autonomy:

(Autonorama) “next-generation”
technology, “disruptive
innovation,” sensors,
machine learning, wireless
network connectivity
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Wisconsin Street, MilWElllkCC, c. 1900 (Detroit Publishing Company / Shorpy)
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Michigan Ave at
Woodward Ave, Detroit,
c. 1920 / Detroit News




DEATHS DUE T0 MOTORVEHICLES

CITY OF PHILADELPHIA VEHICULAR ACCIDENTS BY AGE GROUPS OF PEDESTRIANS
VEAR 1978 GITY OF PHILADELPHIA
YEAR 1928

Number of Accidenis
200 400 €00 800 1000 1200 1400 1600 1800 2000

mailEEEREREN
WITH

PEDESTRIAN

GROWTH IN NUMBER OF AUTOMOBILE
FATALITIES IN THE UNITED STATES

MOTOR VEHICLE WITH HORSEVERICLE Q4%
PHILADELPHIA TRAFFIC SURVEY (ompled jrom Phila. Police Dept.Records

PRIFPARED UNDER THE DIRGCTION OF

; ) b i NC.
Journal of American Insurance, Nov. 1924 / NSC . onpllfoni ke bt R MITTEN e !




NATION ROUSED AGAINST MOTOR KILLINGS

E need for vigorous na-

tion-wide action- to pro-

mote street and highway
safety has prompted Secretary
Hoover to call a conference of
representatives of the variqus
agencies interested in checking
the steady increase in vehicular
accidents. The confsrence will
be held in Washington on Dec.
19. It will treat th» subject from
seven angles, including scatistics,
traffic control, construction and
engineering, city planning and
zoning, insurance, education and
the motor vehicle and public
relations. !

HE horrors of war appear to be
less appalling than the horrors of
peace. The lu‘!omobllc looms up
as a far more destructive piece of
mechan{sm than the machine

gun. The reckiess motorist deals more
death than the artilleryman. The man
in the street seems less safe than the
man In the trench,

Fifty thousand of our men were killed
#n action or died of wounds in the nine-
teen months of this country’s participa-
tion in the Werld War. This is at the
rate of 2,600 fatalities a month—a modest
average wien compared with the start-
Hng toll of 7,000 lives destroyed monthly
by accldents in the United States. |

The greatest single lethal factor Is the |

t bile. It lefta bles (o it wake |
s 1t coursed through 1623. It accounted I
for 16,452 victims. According to the
traglc auto mishaps recorded in the first |
nine months of this year there will be an
increase of more than 2,000 for 1924, At
the beginning of Octoder approximately
34,000 motor deaths had aiready Dbeen |
Teported. |

A conference called by Becretary
Hoover for next month will concentrate
its dellberations wpon street and high-
way accidents. A Committee on Statis-
tics was appeinted by Mr. Hoover to
supply the conferees with a clearly de-
fined pleture of the public accident situ-
stion. This committee Is placing par-
ticular embhasis upon the annual report
of the United States Census Bureau on |
mortallty statistics, which revealed that
22,621 persons dled In vehicular mishaps
in 1823, an Increase of almost 3,500 over
1822,

While the number killed in uu!omablle'
Becldents last year was given as 16,452,
the motor car was also concerned lni
other highway fatall es, The Ccn;usl

«ocldent to the|

Secretary Hoover's Conference Will Suggest Many Ways tb Check The
Alarming Inqrease of Automol{ﬂe Fatalities.—Studying Huge Problem

roads become insignificant by compart-
son with those caused by automcbilea

The huge econmomic loss csused by
treet and highway nccldents i3 set forth
in a prellminary report prepared by the
Committece on Statistics appointed by
Secretary Hoover. On this subject the
report says in part:

“The economic loas due to thesa ap-
proximately 700,000 mccidents In which
personal Injuries occur can probably
never be known, Scveral estimates have
been made. The most conservative s
based upon the usual Mabllity of $35,000
per life and average of $175 for each
personal injury.

“These two items, applled to 22,600
fatalitles and 678,000 non-fatal injuries,
respectively, give an approximate total
< 12.000.000. __Add to this an average

N,
~ ’})l"/f 75

72

asserting them In the amctual use of the
Bighway In the presence of superior
force In the shape of the omnipresent
motor car?

“It i1s usually only when In court at
the post-mortem of an accident or of
his own bodlly post-mortem from such
accldent that the pedestrian is, rzo to
speak, allowed to enjoy his legal righta!
Most of us prefer not to fall victims as
the price of such recourse,

“Some time ago Ceneral O'Ryan was
quoted as saying that ‘most of us are
still addicted to habits on the street
which were suitable to the Iife of =
gencration ago when rll vehicles were
horse drawn. The modern street calls
for an entirely new set of habits and
for a kind of alertness and precaution

lic streets and roads, Asewredly, fhat
would be's privileged class who would
steer such monsters. In reality, the ag.
tomobile drivers are a privileged class
right now.

“Under present “onditions there i &
deadly
and motorist for ¢ use of those strips
of territory wo ‘call street a conflict
deadly to t: wayfarer, vith the vic-
tory to the motorist.

“Frankly, it—4s largely & me.ler of
viewpolnt, this otor oroblem, and the
same Individual If afe. Is much al-
tered from his other seX ehind the
wheel. A3 Doth must uss the highway
and as two bodles cannot occupy the
sameo space at once, when the twaln
meet, as they 30 often do, what I3 the
solution?

“Manifestly, the sl er cannot go
on. The mangling and erushing cannot
continue. Humanit “lis for rellef. The,
troubled mother who send* her lttle
child off to school or out to play, the
faltering aged person who tremuloualy
attempls a crossing must baye some sur-
cease of their anxiety. Conversely, the
conscientions operator who.with tense
nerves sees the fool dart out Into his
very path from some aexpected direo-
tion Is entitled t» some regard.

“As It stands, the motorist has won
his contest for the use of the streets
over the .foot passengers, despite the
present efforts of police, courts and mo-
tor vehicle authorities to regulate him
and his kind. The motorist bas Insplred
fear and the sort of respect that brute
force insplres.

“If we have falled adequately to regu-
Iate motorists shak- we succeed Sny det-
ter in attempts to regulate pedestrians?
It is well enough to condemn the ‘fay-
walker,' If by that term we mean the
reckless Individual who fs bent on get-
ting there, whether on or off a cross-
walk, without locking or governing his
movements, But If we mean the aver-
age and the undzr-average In intelligence
and alertness of our population who do
not use the best judgment because they
cannot and who, exasperated by the
never beeding, never ending traln of au-
tomobiles that ofttimes roll ceaselessly
towand them, eating up the highway so
fast as to upset all calculations of time
and space, try to thread their way
(hrough.lt they are to cross at all, then
I disagree emphatically,

As to Regulating Jaywalkers.

“Any regulating of the pedestrian fs
to be done with caution. His constitu-




National Safety News, Aug. 1923




St. Louis Star, Nov. 6, 1923

rifices to the Modern Moloch

A

€261 'S0y ‘SmaN Gafvs [puoyvN



St. Louis Star, Nov. 6, 1923

Sacrifices to the Modern Moloch
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LWOTE “YES”
On the Ordinance to Curb Speeding

; : A Limit of 25 Miles Per Hour and
Which Shall SARETY

]t Be-.-- ’ - or ——
No Limit and the Lurking Danger
of DEATH! .
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WOTE B “YES”
On the Ordinance to Curb Speeding

A Limit of 25 Miles Per Hour and
Which Shall SARETY
It Be-.-- ’ or —_—

No lelt and the Lurkmg Danger
of DEA TH!
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RELIEVE CONGESTION
SPEED TRAFFIC
INCREASE SAFETY

O community today can afford narrow, congested roads
and streets,

Today's swollen traffic clamors for “elbow room.” The prac-

tical answer is to widen crowded roadw ays with concrete.
Restores normal Spt‘td.\. Eliminates c« nge stion. Provides
ample room for passing. Saves countless hours. Increases
safety. And wider roads boost business,

Whether you build new roads or widen old, be
sure to demand concrete—the safest and most
economical pavement for modern traffic,

IS THE REAL

o8 PORTLAND CEMENT ASSOCIATION

ROAD t 4
50 W. Broad St., Columl us, Ohio
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RELIEVE CONGESTION
SPEED TRAFFIC
Shaded portions show the 36 states that have gasoline taxes, and the rate in each case I NC R EA S E SAFETY

N() community today can afford narrow, congested roads
July, 1934 and streets,

Today's swollen traffic clamors for “elbow room.” The prac-

GHWAY OF THE FUTURE tical answer is to widen crowded roadways with concrete.

THE FOOL'PROOF HI Restores normal speeds. Eliminates congestion. Provides

ample room for passing. Saves countless hours. Increases
safety. And wider roads boost business,

22 SAFETY ENGINEERING

by Dr. MILLER McCLINTOCK, Director
The Erskine Bureau for Street Traffic Research - . .
bure Whether you build new roads or widen old. be
Harvard University )
sure to demand concrete—the safest and most
economical pavement for modern traffic,

IS THE REAL

o8 PORTLAND CEMENT ASSOCIATION
. . ) ROAD e ’ .
a RE fool-proof highways pos- accidents were made impossible by cars and pedestrians. There are no 50 W. Broad St., Columbus, Ohio

sible? guards and protectors placed over ~pedestrians on limited ways and, P —
‘This guestion, often the sub- 42 2 3 hence, no pedestrians can be killed
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N() community today can afford narrow, congested roads

2 SAFETY ENGINEERING July, 1984 e e

Today's swollen traffic clamors for “elbow room.” The prac-

HIGHWAY O [ tical answer is to widen crowded roadways with concrete.

THE FOOL'PROOF Restores normal speeds. Eliminates congestion. Provides
ample room for passing. Saves countless hours. Increases

by Dr. MILLER McCLINTOCK, Director safety. And wider roads boost business,

The Erskine Bureau for Street Traffic Research Wheth build } . L}
_ 4 ether you build new roads ide , be
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“Complete separation of traffic

wider by the eleva
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_but TODAY,

4 milesin 5 are

Stop and Go

70U average 30 stops every day. And
\ one stop can waste enough gasoline
to drive you 5 city blocks,
70 is the COSTLI-

Today’s stop and g

EST Kind of driving
Whi ithoriti

“the lomorrow.

neers have developed a fuel,

Shell, to meet today’s driving ]lrulllt‘lll

They found a way to rearrange the chem-

ical structure of i .to balance it.
Automotivee ersdescribe S

Shell as “motor-c tible.”

all motor speeds it i

QUICKLY. so COMP. into power.
Your regular use of Super-Shell will

RELIEVE CONGESTION
SPEED TRAFFIC
INCREASE SAFETY

N() community today can afford narrow, congested roads

and streets,

Today's swollen traffic clamors for “elbow room.” The prac-
tical answer is to widen crowded roadways with concrete.
Restores normal speeds. Eliminates congestion. Provides
ample room for passing. Saves countless hours. Increases
safety. And wider roads boost business,

Whether you build new roads or widen old, be
sure to dcmand concrete—the safest and most
economical pavement for modern traffic,

IS THE REAL
L 08 PORTLAND CEMENT ASSOCIATION

ROAD 50 W. Broad St., Colur bus, Ohio
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DAVISON LIMITED HIGHWAY, DETROIT. B
by the Board of Wayne County (Michig
Rood Commissioners, this limited highway pr
vides nonstop highway travel for 115 m
through a solidly built-up neighborhood
Detroit area, Concrete bridges corry cross tral

u'll use Express

fic over the expresswoy, Entrance 1o the ex
pressway is permitted only at each end. One
way concrete service drives for locol

provided on both sides of the concr

way. At the center of the project, prov
made for bus stops ond possenger interch
with the upper level.

TODAY,

4 milesin 5 are
Stop and Go

\ 7OU average 30 stops every day. And

one stop can waste enough gasoline
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to drive you 5 city bl

loday’s stop and go is the COSTLI-
EST Kind of driving!

While traffic authe s are planning
“the City of Tomorrov Shell eng
neers have developed a fuel, Super-
Shell, to meet today’s driv sroblem.
They found a way to rearrange the chem-

ical structure of gasoline...to

Shell as "motor- stible.” because at
all motor speeds it is converted so
QUICKLY. so COMPL X into power.

Your regular use of Super-Shell will
save on stop and go. There's a Shell
dealer in your neighborhood.

SUPER-SHELL
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by the Board of Wayne County (Michigon
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through a solidly built-up hborhood

Detroit area, Concrete bridges corry cr

By Paul G. Hoffman

President The Automotive Safety Foundation
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way concrete service drives for local tr
provided on both sides of the concrete high
way. At the center of the project, prov
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by the Board of Wayne County |

Road Commissioners, this limited high
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pressway is permitted only ot eoch e
way concrete service drives for local tr
provided on both sides of the concrete

way. At the center of the project, provis
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Hastings Street, March 19, 1959
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left: Hastings Street, March 19, 1959; right. Chrysler Freeway, November 29, 1961 (Detroit Historical Society)



American Trucking Associations (1951)

WORLDS BIGGEST SQUEEZE'

If you drive a car, a truck or a bus—
You're in the middle of the world’s biggest squeeze.

You know what they say . . .
"The U.5.A.'s a nation on wheels.”

No srgument there. Fifty million motor vehicles—

all trying to get somewhere —certainly makes us

s nation on wheels.

Trouble is—we're trying to roll those vehicles over main
roads designed for less than balf che wraffic,

So, from coast 1o coast, you're in the middle of
the world's biggese squeeze.
Millioos of times & day, the wheels of our vehicles are
stopped dead. Locked in the greawst trafic jam on earth,
And as it gets worse instead of berrer, the wll of deaths,
injurics and accideats is rocketing to shocking levels,
What's the answer, then? Seop buildiog cars, trucks
and busses? Naturally not. Unless we want
1o hale all progress,
The answer is adequate highways to keep
pace with our growth, Highways
designed for roday's modern vehicles,
Main roads that let us move the way we
want to move —comfortably, at reasonable
speeds, in safecy. Main roads that give us
a reasonable return oo our investment.
Highways that let us ges the most for the
billions of dollars we put into our cars,
trucks and busses,
We have the world's finese highway
departmeats; the world’s most efficicnt
road-building industry; and we assess
motor vehicles the taxes 1o pay for the
world’s most modern highway system.
1f we all get together and plan for actiom—
for highway improvement —for roads
we can sse—we'll ger them. Bur it peeds
everybody who uses the highways,

And that's just about s/l of us.

It Can Be Done By Making as a National and State Project—Adequate Roods

e AMERICAN TRUCKING woustey

AMERICAN TRUCKING ASSOCIATIONS, WASHINGTON 6, D. C.

BROADCASTING ® Talecasting Decernber 3, 1951 *




American Trucking Associations (1951)

WORLDS BIGGEST SQUEEZE'

If you drive a car, a truck or a bus—
You're in the middle of the world’s biggest squeeze.

BROADCASTING

You know what they say . ..
"The U.5.A.'s a nation on wheels.”
No srgument there. Fifty million motor vehicles—

all trying to get somewhere —certainly makes us
s nation on wheels.

Trouble is—we're trying to roll those vehicles over main
roads designed for less than balf the craffic.

So, from coast 1o coast, you're in the middle of

the world's biggese squeeze.

Millioos of times & day, the wheels of our vehicles are
stopped dead. Locked in the greawst trafic jam on earth,
And as it gets worse inswead of betrer, the toll of deaths,
injuries and accidents is rocketing to shocking levels,

What's the answer, then? Seop buildiog cars, trucks

and busses? Naturally not. Unless we want
1o hale all progress,

The answer is adequate highways to keep
pace with our growth, Highwsys
designed for roday's modern vehicles,
Main roads that let us move the way we
want to move —comfortably, at reasonable
speeds, in safecy. Main roads that give us
a reasonable return oo our investment.
Highways that let us ges the most for the
billions of dollars we put into our cars,
trucks and busses,

We have the world's finese highway
departmeats; the world’s most efficient
road-building industry; and we assess
motor vehickes the taxes 1o pay for the
world’s most modern highway system.

1f we all get together and plan for action—
for highway improvement —for roads
we cap sse—we'll get them. Bur it peeds
everybody who uses the highways,

And that's just about s/l of us.

It Can Be Done By Making as a National and State Project—Adequate Roods

e AMERICAN TRUCKING woustey

AMERICAN TRUCKING ASSOCIATIONS, WASHINGTON 6, D. C.
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Bill Mauldin. St. Louis Post-Dispatch, Feb. 9, 1959. (State Historical Society of Missouri)

THIS IS PROGRESS?

ST.LOUIS POST-DISPATCH

THE DEATH
AND LIFE
OF GREAT
AMERICAN
CITIES

JANLE JACOBS
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J% They've put up gleaming stone and glass
file cabinet housing which breeds delinquency
and crime.

% They've built spacious green park areas
that are avoided by everyone but bums and
hoodlums.

3% They've condemned and destroyed en-
tire city blocks that are not slums, but at-
tractive places to live.

2%~ They‘ve zoned our cities into intolerable
patterns of dullness.

Jane ]'.lu)h_\' says this and much more in her ex-
plosive new book. Tre Deatit axp Live or GReaT
Axtericax Crmes. Mrs. Jacobs shows that the city

New York Times, Nov. 5, 1961

NREIP B IP -EIF

planners. have failed because they have over-
looked the realities of urban life, and stripped our
cities of the vitality and diversity which make
them exciting places to live. She offers concrete,
practical alternatives that can save our cities from
the blunders of orthodox planners.

Harrison Salisbury of the New York Times hails
this book as “the most refreshing, stimulating and
exciting study of this greatest of our problems of
living which I've seen. It fairly crackles with
bright honesty and good sense.”

William H. Whyte, author of The Organization
Man, calls it “magnificent. One of the most re-
markable books ever written about the city.”

The Death and
Lle o Greal
‘American Giies

By JANE JACOBS

$5.95, now at your bookstore
RANDOM HOUSE

THE DEATH
AND LIFE
OF GREAT
AMERICAN
CITIES

JANE JACOBS
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CITY PLANNERS ARE Rg

J% They've put up gleaming stone and glass
file cabinet housing which breeds delinquency
and crime.

% They've built spacious green park areas
that are avoided by everyone but bums and
hoodlums.

3% They've condemned and destroyed en-
tire city blocks that are not slums, but at-
tractive places to live.

2%~ They‘ve zoned our cities into intolerable
patterns of dullness.

Jane ]'.lu)h_\' says this and much more in her ex-
plosive new book. Tre Deatit axp Live or GReaT
Axtericax Crmes. Mrs. Jacobs shows that the city

New York Times, Nov. 5, 1961

planners. have failed because they have over-
looked the realities of urban life, and stripped our
cities of the vitality and diversity which make
them exciting places to live. She offers concrete,
practical alternatives that can save our cities from
the blunders of orthodox planners.

Harrison Salisbury of the New York Times hails
this book as “the most refreshing, stimulating and
exciting study of this greatest of our problems of
living which I've seen. It fairly crackles with
bright honesty and good sense.”

William H. Whyte, author of The Organization
Man, calls it “magnificent. One of the most re-
markable books ever written about the city.”
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INTRODUCTION 17

Table Intro.1. Since 1940, technofuturistic visions of crash-free,
congestion-free driving have emerged roughly every 25 years
(author). Each invokes new technology to gain new credibility.

Futurama 2

technofuturistic ~ era transformative technology
vision

Futurama 1 circa 1940  engineering: highway

e o Magic Highway USA

Futurama 2 circa 1965 electronics: solid-state,
transistorized electronic
systems; jet-age and
space-age hardware

technology:
“smart” systems,
microprocessors,
digital computers

Futurama 4 circa 2015 (data-driven) autonomy:

(Autonorama) “next-generation”
technology, “disruptive
innovation,” sensors,
machine learning, wireless
network connectivity




‘ ’ Futurama 2

\ M Aﬂ_l c ,»«' Magic Highway USA
HIGHWAY, e,

nology is indistinguishable from magic.

ARTHUR C. CLARKE
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“Electronic Age
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RAYTHEON MAKES ALL THESE:

RCA (1960)
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Raytheon (1953)
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RAYTHEON MAKES ALL THESE:

HOW RCA TRANSISTORS

Will Run Your “Electronic” Car of Tomorrow

) The Most Trusted Name in Electronics
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Driving will one day be foolproof,
and accidents unknown, when science
finally installs the . . .

7

Electronic Highway of the Future

Science Digest, April 1958

HOW RCA TRANSISTORS
Will Run Your “Electroniec’” Car of Tomorrow
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The Most Trusted Name in Electronics
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The lllusory Demand
For Mass Transit

It is time for some close thought
to be given to the demand for mass
transit, particularly, that illusory de-
mand which various hidden per-
suaders would pass off for real.

Since my comments are directed
only to the demand side of the pic-
ture, 1 can safely make some con-
cessions on the supply side, and then
pass on. I concede that transit: (1)
can carry more people past a point
in a given period of time than a
freeway if the demand is there, (2)
can provide high speed, if routes are
grade-separated, and if stops are far
enough apart, and if travelers live
and work within a few minutes of
these stops, (3) can provide a com-
fortable ride, if the rider is unen-
cumbered with shopping bags, brief-
cases, or babies, and (4) can be
automated, be beautiful, be glamor-
ous! Suffice to say that, physically,
transit can do whatever designers
and engineers are commissioned to
make it do.

I concede that, at present, the
“great” cities need more than a high-
way system to survive. Such cities
include New York, London, and
Tokyo—and perhaps many of the
larger cities in England and on the
European continent, where the
American experience of providing
modern freeway systems may prove

This article is based on a presentation by
the author at the 6th Annual Conference on
Traffic Operations and Planning, Tampa
Florida, September 15-17, 1965, sponsored
by the Florida Section, ITE and the Elec-
trical & Traffic Lighting Association

impossible. Such cities do nor in-

clude Skunk Hole, Wyoming; Ches-
Crossroads, Maine; or Slippery
, Pennsylvania!

I also concede that, at present,
our auto-dominant society has many
shortcomings. It is incredible that
we tolerate 40,000 to 50,000 high-
way deaths a year; that we accept
unsightly and dangerous strip de-
velopment; that we ignore the kill-
ing noise, the noxious fumes, and
the wasteful congestion of crowded
cities.

These are
solution. Can it pos
transit?

blems that seek
ibly be mass

Collective Travel

I'm convinced that people, the
traveling public, you and I, want in-
dividually owned and directed trans-
portation: private, instantly avail-
able, always flexible as to route,
susceptible to being pampered and
shined, a trusted, necessary member
of the family. Freudian, bosh!

MR. KEEFER (MEMBER, ITE) is a consultant
on transportation planning and research with
offices in Milford, Connecticut. Prior to entering
the consulting field in 1963, he was Director
of the Southeastern Wisconsin Regional Land
Use-Transportation Study. He earlier had di
rected the Pittsburgh Area Transportation Study
and also had been associated with the Chicago
Area Transportation Study. During 1962-1965,
Mr. Keefer served as Head of Department 6 of
the ITE Technical Council. He has been a fre-
quent contributor to TRAFFIC ENGINEERING

TrAFFIC ENGINEERING
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that people want to travel collec-
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Thoughts On Transit
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pass on. I concede that transit: (1)
can carry more people past a point
in a given period of time than a
freeway if the demand is there, (2)
can provide high speed, if routes are
grade-separated, and if stops are far
enough apart, and if travelers live
and work within a few minutes of
these stops, (3) can provide a com-
fortable ride, if the rider is unen-
cumbered with shopping bags, brief-
cases, or babies, and (4) can be
automated, be beautiful, be glamor-
ous! Suffice to say that, physically,
transit can do whatever designers
and engineers are commissioned to
make it do.

I concede that, at present, the
“great” cities need more than a high-
way system to survive. Such cities
include New York, London, and
Tokyo—and perhaps many of the
larger cities in England and on the
European continent, where the
American experience of providing
modern freeway systems may prove

20

This article is based on a presentation by
the author at the 6th Annual Conference on
Traffic Operations and Planning, Tampa
Florida, September 15-17, 1965, sponsored
by the Florida Section, ITE and the Elec-
trical & Traffic Lighting Association

impossible. Such cities do nor in-
clude Skunk Hole, Wyoming; Ches-
ter’s Crossroads, Maine; or Slippery
Rock, Pennsylvania!

I also concede that, at present,
our auto-dominant society has many
shortcomings. It is incredible that
we tolerate 40,000 to 50,000 high-
way deaths a year; that we accept
unsightly and dangerous strip de-
velopment; that we ignore the kill-
ing noise, the noxious fumes, and
the wasteful congestion of crowded
cities.

These are problems that seek
solution. Can it possibly be mass
transit?

Collective Travel

I'm convinced that people, the
traveling public, you and I, want in-
dividually owned and directed trans-
portation: private, instantly avail-
able, always flexible as to route,
susceptible to being pampered and
shined, a trusted, necessary member
of the family. Freudian, bosh!

=

3

MR. KEEFER (MEMBER, ITE) is a consultant
on transportation planning and research with
offices in Milford, Connecticut. Prior to entering
the consulting field in 1963, he was Director
of the Southeastern Wisconsin Regional Land
Use-Transportation Study. He earlier had di-
rected the Pittsburgh Area Transportation Study
and also had been associated with the Chicago
Area Transportation Study. During 1962-1965,
Mr. Keefer served as Head of Department 6 of
the ITE Technical Council. He has been a fre-
quent contributor to TRAFFIC ENGINEERING.

TrAFFIC ENGINEERING

Alice Lipscomb,
Philadelphia, March 22,
1968. photo: Jack Tinney,
Philadelphia Evening
Bulletin, 1968 (Temple
University Libraries).

STOP!!
T CROSSTOW:
IPRESSH:

YOU




“All the News

That’s Fit to Print”

LATE CITY EDITION

Weather: Cloudy, rain likely today
and tonight. Partly sunny tomorrow.

he New Pork Times =z

VOL.CXIX... No.40,997

© 1970 The New York Times Company.

NEW YORK, THURSDAY, APRIL 23,1970

10 CENTS

PRICES CLIMB 047
BUT RATE OF RISE
APPEARS TO SLOW

Gain in the Consumer Index
for March Lags Behind
the 4 Previous Months

INCREASE IS STEEP HERE

Medical Care and Mortgage
Interest Are the Major
Elements in Changes

By EDWIN L. DALE Jr.
10 The New York Times
WASHINGTON, April 22—
Consumer prices rose strongly
again in March but there were
signs that the pace of infla-
tion was slowing, the Labor
Department reported today.
After adjustment of the data
to reflect normal seasonal
changes, the Consumer Price
Index rose four-tenths of 1 per
cent in March, less than the
five-tenths rise in February and
the six-tenths rate of the three,
months before that.

What is more, one-quarter

of the entire March increase in
the index was for|

Earth Day

=gl e

by a somewhat artificial record-
ing of an increase in Veterans
Administration mortgage inter-
est rates. The ceiling on these
rates was recently raised by
the Government, but the cost|
to the borrower was not in-
creased by as much as the
face amount of the interest.

Finds Easing of Rate

S CONGERN SUED [Mood 1s Joyrut Activity Ranes BAGKERS OF ROJAS

as City Gives | From Oratory |
WITH 2 IN JAPAN Its Support | toLegislation !

By JOSEPH LELYVELD By GLADWIN HILL |

: ——
Westinghouse and Mitsubishi
Huge, light-hearted throngs| Earth Day, the first mass

C ies Are A d in

Obse;'

Joel Popkin, A Com-
missioner of Labor Statistics,
said that the March inflation
rate was “still significant, al-
though the seasonally adjusted
figures show some easing from
the rate of late fall and early
winter.”

The Consumer Price Index
for March was 1332, with
1957-59 prices taken as 100.
The February index was 132.5.
Thus, without seasonal adjust-
ment, the month-to-month in-
crease was seven-tenths of a
point, or five-tenths of 1 per|
cent.

a Federal Trust Action

By EILEEN SHANAHAN

Soecial to The New York Times
WASHINGTON, April 22—

ambled down autoless streets
here yesterday as the city
heeded Earth Day's call for a
regeneration of a polluted en-
|vironment by celebrating an
exuberant rite of spring.

If the environment had any

consideration of the globe’s en-
vironmental problems, pre-|
|empted the attention and en-
jergies of millions of Americans,
lyoung and old, across the coun-
try yesterday.

Congress stood in recess be-
cause . scores of its members|

The Justice Department, in me[emmies they did not make

first action of its kind in 20/ipemeelves known. Political
years, filed an antitrust s"'"lleaders. governmental depart.|Programs.
today charging the Wesung-im,ms and corporations has- The activities ranged from
house Electric Corporation '“dhened to line up in the ranks |huge demonstrations to the pas-
two major Japanese companies £ the . f 1 {sage of environmental legisla-
with illegally conspiring not o0 those yeaming for a clean. lion. ¥
sell certain products in each|quict. fume-free city. | Rallies involving up to 25,000
other’s countries. | For two hours, except for|persons took place in New
The alleged agreement not to|Crosstown traffic, the internal-\yory Philadelphia, Chicago and
pete on each other’s home|combustion engine was barred|oiher big cities, The National

jwere participating in Earth Day

In the New York area, prices
rose seven-tenths of 1 per cent
in March on the unadjusted|
basis. Although the rise was
sharp, it was slightly less than
the eight-tenths of 1 per cent,
in February. All the five major
categories of goods and services|

grounds was made as part of|from Fifth Avenue between|pgucation Association estimat-
an agreement under which the|59th and 14th Streets: the only |4 that 10 million public school
companies exchanged patents|Wheeled vehicle to go down|chjldren participated in “teach-
and other technical informa-(the avenue during this period in" programs.

tion, according to the suit. The|Was a horse-drawn buggy| Organizers of Earth Day said
case was filed in United States|CaTying members of a Harlem|mnore than 2,000 colleges, 10,000
District Court in San Francisco |block association. |grammar and high schools, and

purchased by consumers con-
tributed to the March ad

(S

vances Across the INation|(AMBODIAN CRISIS

GROWS AS TROOPS
SEEM T0 FALTER

With Reds Near, Pnompenh
Is Gloomy Over Limited
Response to Aid Pleas

CIVIL AVIATION CURBED

Aide Declines to State How
Long Army Can Hold Out
With the Arms It Has

By HENRY KAMM
Special te The New York Times

PNOMPENH, Cambodia, April
22—An atmosphere of heighten-
ing national emergency is over-
taking Cambodia.
. It is due to evidence that the
Cambodian Army is unable to
turn back the Vietnamese Com-
munist forces, which at one
point are within 15 miles of the
capital, and to the limited -re-
sponse to Premier Lon Nol's ap-
peal to all nations for arms aid.

The military authorities
closed the Pnompenh airport
this evening to all civilian traf-
ic. According to military

York Times (by X A. Burms)

The New
Throngs jamming Fifth Avenue yesterday in response to a call for the regeneration of a polluted environment. View is north from 43d Street, with Central Park in background. sources. it is to remain closed

THREATEN REVOLT

But Colombian Government
Appears in Full Control—
Fraud Charge Renewed

By JOSEPH NOVITSKI
Soectal te The New Yort Timnes

BOGOTA, Colombia, April 22
—As the Colombian Army en-
forced calm in.the country to-|
day, leaders of the movement,
trying to return Gen. Gustavo
Rojas Pinilla, the former dicta-
tor, to power, insisted that they)
were ready to provoke civil war|
in the general's'cause.

However, President Carlos|
Lleras Restrepo, under the pro-
visions of the state of siege that
he decreed last night, appeared|
firmly in control of Colombia.

Today was the first calm
working day since last Sunday's|
presidential elections. With the
official count of the returns al-
most complete, General Rojas|

and was simultaneously an-| Fourteenth Street between |citizen groups in 2,000 commu-|
by th » i d indi

4 hird _ai Seventh o

By TAD

Special to The New York Times
WASHINGTON, April 22—The United States flew a| The discouragement over the

until tomorrow in connection

U.S. Plane Flies In Arms ‘o 5 opecsion %

|presumably intended to dis-

AsTrinidad Fights Mutiny >, 2 Yo Venme

|district capital of Saang, about
{15 miles south of here.

An Appeal to Newsmen

SZULC

planeload of weapons, including mortars and machine guns,|failure of such countries as the
to Trinidad today at the urgent request of the black Govern-

United States and France, on

ment there, which is seeking
to put down a mutiny inspired
by black-power elements.
The Dblack-power militants
contend that the economy of
Trinidad and Tobago—two is-
lands that make up one state
~—is controlled by whites who
make up only 2 per cent of the
population. |
Simultaneously, a six-ship)|
squadron was dispatched to

“|Trinidad waters on’ President

Nixon's orders to be ready to
evacuate American citizens if)
their safety appeared to be
endangered. [In London, The!
Associated Press reported, the)
British Defense Ministry said
two guided-missile frigates were
in the Caribbean on standby
alert.)
Arms Sold for Cash
The arms were urgently re-

trailed his leading opponent,

CAMBODIA TO GET

hich Cambodia had counted
for important aid, reached a
point this evening where .the
official military spokesman,

Major Amrong, appealed to for-
RIFLES FROM US eign newsmen at his briefing
wijto awaken world public opinion

to Cambodia’s pressing- need

Washing‘tun Agrees to Se
a Few Thousand Weapong
Captured in Vietnam

Alice Lipscomb,
Philadelphia, March 22,
1968. photo: Jack Tinney,

By WILLIAM BEECHER
Spectal to The Xew York Times

WASHINGTON, April 22
The Nixon Administration h:
agreed to supply several thoy
sand rifles to the beleaguer
Government of Cambodia, Ad
ministration officials disclos
today. The weapons would Y
automatic rifles of Soviet d

University Libraries).

Philadelphia Evening
Bulletin, 1968 (Temple
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PRICES CLIMB 047
BUT RATE OF RISE
APPEARS T0 SLOW

Gain in the Consumer Index
for March Lags Behind
the 4 Previous Months

INCREASE IS STEEP HERE

Medical Care and Mortgage

Interest Are the Major
Elements in Changes

By EDWIN L. DALE Jr.
Special 10 The New York Times
WASHINGTON, April 22—
Consumer prices rose strongly
again in March but there were
signs that the pace of infla-

tion was slowing, the
Department reported today.

to reflect normal seasonal
changes, the Consumer Price
Index rose four-tenths of 1 per
cent in March, less than the

il

Millions Join Earth Day

|

five-tenths rise in February and| #

the six-tenths rate of the three
months before that.

What is more, one-quarter
of the entire March increase in
the index was accounted for
by a somewhat artificial record-
ing of an increase in Veterans
Administration mortgage inter-
est rates. The ceiling on these
rates was recently raised by
the Government, but the cost|
to the borrower was not in-
creased by as much as the
face amount of the interest.

Finds Easing of Rate \

Joel Popkin, Assistant Com-|
missioner of Labor Statistics;
said that the March inflation
rate was “still significant, al-
though the seasonally adjusted
figures show some easing from
the rate of late fall and early
winter.”

The Consumer Price Index
for March was 1332, with
1957-59 prices taken as 100.
The February index was 132.5.
Thus, without seasonal adjust-
ment, the month-to-month in-
crease was seven-tenths of a

|

point, or five-tenths of 1 per|other’s countries. | For two hours, except for|persons took place in New| However, President Carlos|

cent.
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Throngs jamming Fifth Avenue yesterday in response to a call for the regeneration of a polluted environment. View is north from 43d Street, with Cent
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WITH 2 INIAPAN. “Zis Support | toLegisiation | HREATEN REVOLT

Westinghouse and Mitsubishi| .

. : Huge, light-hearted throngs| Earth Day, the first mass
Companies Are Accused in |, viei” sown autoless sxrceglleDﬂhd"iﬂon of the globe’s en-[
a Federal Trust Action [here yesterday as the city|vironmental problems, pre-
» |heeded Earth Day’s call for ajempted the attention and en-
regeneration of a polluted en- ergies of millions of Americans,

|vironment by celebrating an|young and old, across the coun- By JOSEPH NOVITSKI

|exuberant rite of spring. try yesterday. SUOUNE 300 S ok Thuen
If the environment had any| COMgress stood in recess be-| BOGOTA, Colombia, April 22
enemies they did not make[cause -scores of its members/=AS the Colombian Army en-
themselves known. Political|/Were participating in Earth Day| dcrlcef calm in.the country to-|
leaders, governmental depart.|PrOBTams. ay, leaders of the movement
today charging the Westing- . " corporations has-| 1he activities ranged from|Uying to return Gen. Gustavo
house Electric Corporation '“d':cned to line up in the ranks huge demonstrations to the pas-|Rojas Pinilla, the former dicta-
two major Japanese companies |sage of environmental legisla-|tor, to power, insisted that they|
with illegally conspiring not to |tion. v were ready to provoke civil war|
sell certain products in each|Juict. fume-free city | Rallies involving up to 25,000{in the general's cause.

By JOSEPH LELYVELD By GLADWIN HILL |But Colombian Government

Appears in Full Control—

| Fraud Charge Renewed

By EILEEN SHANAHAN
Special to The New York Times
WASHINGTON, April 22—
The Justice Department, in the|
first action of its kind in 20|
years, filed an antitrust suit|

of those yearning for a clean,

The alleged agreement not to|crosstown traffic, the internal-\yoric, Philadelphia, Chicago and(Lleras Restrepo, under the pro-

In the New York area, prices
rose seven-tenths of 1 per cent|
in March on the unadjuste

sharp, it was slightly less than
the eight-tenths of 1 per cent
in February. All the five major
categories of goods and services

|an agreement under which the|39th and 14th Streets: the o
basis. Although the rise was|companies exchanged patents|wheeled vehicle 1o go down|children participated in “teach-| Today was the first calm

pete on each other’s home|combustion engine was bﬂmd!omer big cities. The National|visions of the state of siege that
grounds was made as part of|from Fifth Avenue between|p4.cation Association estimat-he decreed last night, appeared|
ed that 10 million public school|firmly in control of Colombia.
[the avenue during this period |in»

:_nd other technical inf " 4 dﬂ Y:’ *[in" programs. working day since last Sunday’s|
tion, according to the suit. The|Was a horsedrawn buggy| Organizers of Earth Day said|,rocisential elections, With the
case was filed in United States|carrying members of a Harlem more than 2,000 colleges, 10,000 osficial count of the returns al-
District Court in San Francisco |block association. grammar and high schools, and|n oo complete, General Rojas

purchased by consumers con-
tributed to the March 13

*|Trinidad waters on’ President|

AsTrinidad Fights Mutiny

By TAD SZULC
Special to The New York Times
WASHINGTON, April 22—The United States flew a
planeload of weapons, including mortars and machine guns,
to Trinidad today at the urgent request of the black Govern-
ment there, which is seeking]———— -
to put down a mutiny inspired
by black-power elements. CAMBOD]A TO GET
The black-power militants
contend that the economy of
Trinidad and Tobago—two is- RIFLES FROM US
lands that make up one state| ooy
—is controlled by whites who
make up only 2 per cent of the "
population. ]Waslnngton Agrees to Send
Simultaneously, a six-ship| a Few Thousand Weapons

squadron was dispatched to < <
Captured in Vietnam

Nixon's orders to be ready to|
evacuate American citizens if|
their safety appeared to be| BY WILLIAM BEECHER
endangered. [In London, The| _ Seecisi to The Xew York Times
Associated Press reported, the| WASHINGTON, April 22—
British Defense Ministry said|The Nixon Administration has
two guided-missile frigates were|28reed to supply several thou-
in the Caribbean on standby|sand rifles to the beleaguered
alert.) IGO\'vl'rannl D;’CaTboddlﬂ.’ Ad(;
ministration officials disclose
Arms Sold for Cash !(oday. The weapons would be

and was simultaneously an-| Fourteenth Street between citizen groups in 2,000 commu-leraiied b N
D Third and Seventh ven IS had i piantio o is_leading o nent,

The arms were urgently re-lautomatic rifles of Soviet de-

CAMBODIAN CRISIS
GROWS AS TROOPS
SEEM TO FALTER

With Reds Near, Pnompenh
Is Gloomy Over Limited
Response to Aid Pleas

CIVIL AVIATION CURBED

Aide Declines to State How
Long Army Can Hold Out
With the Arms It Has

By HENRY KAMM
Special ts The New York Times

PNOMPENH, Cambodia, April
22—An atmosphere of heighten-
ing national emergency is over-
taking Cambodia

It is due to evidence that the
Cambodian Army is unable to
turn back the Vietnamese Com-
munist forces, which at one
point are within 15 miles of the
capital, and to the limited -re-
sponse to Premier Lon Nol's ap-
peal to all nations for arms aid.

The military authorities
closed the Pnompenh airport
this evening to all civilian traf-
ic. According to military
[sources, it is to remain closed
until tomorrow in connection
|with an important military
operation. The operation is
|presumably intended to dis-
lodge the North Vietnamese
and Vietcong forces from the
|district capital of Saang, about
{15 miles south of here.

An Appeal to Newsmen

The discouragement over the
failure of such countries as the
United States and France, on
which Cambodia had counted
for important aid, reached a
point this evening where .the
official military spokesman,
Major Amrong, appealed to for-
eign nmewsmen at his briefing
to awaken world public opinion
to Cambodia's pressing- need
for arms, ammunition and other
|equipment. Major Amrong de-
clined to say how long. the
army could hold out with the
ammunition it had.

High officials have been mak-
ing the same appeal for days
in private talks with journal-
ists. Key Cambodian officials
|consider the United States their
principal hope.
| Sources Report No Reply
| Highly placed sources re-

rted that there had been no
reply yet from President Nixon
|to an urgent appeal from Gen-
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INTRODUCTION 17

Table Intro.1. Since 1940, technofuturistic visions of crash-free,
congestion-free driving have emerged roughly every 25 years

(author). Each invokes new technology to gain new credibility.

technofuturistic ~ era transformative technology
Futurama 3 e
Futurama 1 circa 1940  engineering: highway
engineering, steel-
reinforced concrete,
vacuum tube electronics

£E 77 2
S mart 1 S the Futurama 2 circa 1965 electronics: solid-state,

transistorized electronic
new ‘f magic 7 systems; jet-age and
8 d d ] A3

Futurama 3 circa 1990 (advanced) technology:
“smart” systems,
MmiCroprocessors,
digital computers

Futurama circa 2015 driven) autonomy:

(Autonorama) “next-generation”
technology, “disruptive
innovation,” sensors,
machine learning, wireless
network connectivity




Introducing Macintosh.
For the rest of us.
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Intel (1971)

of integrated
electronics

Intel introduces an integrated CPU complete with a 4-bit
paraliel adder, sixteen 4-bil registers, an accumulator
and a push-down stack on one chip. It's one of a family
of four new ICs which comprise the MCS-4 micro
computer system —the first system 1o bring you the
power and flexibility of a dedicated general-purpose
computer at low cost in as few as two dual in-line
packages.

MCS-4 systems provide comp comp g and
control functions for lest systems, data terminals, billing
machines, measuring systems, numeric control systems
and process control systems.

The heart of any MCS-4 system is a Type 4004 CPU,
which includes a powerful set of 45 instructions. Adding
one or more Type 4001 ROMs for program storage

and data tables gives you a fully functioning micro-
programmed computer. To this you may add Type 4002
RAMSs for read-write memory and Type 4003 registers
to expand the output ports.

Using no circuitry other than ICs from this family of
four, you can create a system with 4096 8-bit bytes of
ROM storage and 5120 bits of RAM storage. When

you require rapid turn-around or need only a few
systems, Intel's erasable and re-programmable ROM,
Type 1701, may be substituted for the Type 4001 mask-
programmed ROM

MCS-4 systems interface easily with switches, key-
boards, displays, teletypewriters, printers, readers, A-D
converters and other popular peripherals.

The MCS-4 family is now in stock at Intel’s Santa Clara
headquarters and at our marketing headquarters in
Europe and Japan. In the U.S,, contact your local Intel
representative for technical information and literature.
In Europe, contact Intel at Avenue Louise 216, B 1050
Bruxelles, Belgium. Phone 492003, In Japan, contact
Intel Japan, Inc., Parkside Flat Bldg. No. 4-2-2,
Sendagaya, Shibuya-Ku, Tokyo 151, Phone 03-403-4747.
Intel Corporation now produces micro computers,
memory devices and memory systems at 3065 Bowers
Avenue, Santa Clara, Calif. 95051. Phone (408) 246-7501.
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Invention That Shaped the Gulf War: the Laser-Guided Bomb

With a simple kit,
inaccurate devices
became tank-killers.

By MALCOLM W. BROWNE

OR the first time in history, preci-
sion-guided bombs and missiles

have played a decisive role in war,

paving the way for the invasion of
Kuwait and Iraq. With their help, the United
States and its allies critically weakened the
fourth-largest army in the world while suf-
fering surprisingly light casualties during
the month of the air war.

Having established absolute air suprema-
cy from the outset of the war, the allies have
been able to hammer Iraq’s command cen-
ters, supply lines, bunkers, tanks and troops
almost at will. Precision weapons like laser-
guided bombs have greatly enhanced the
effectiveness of the attacks.

Even small, armored targets like tanks
and personnel carriers, previously almost
impossible to destroy with bombs, have now
fallen victim to the new bombs’ accuracy.
The same accuracy has substantially re-
duced the accidental damage that would oth-
erwise have befallen civilian buildings.

An allied military spokesman reported last

[ Wing assembly

A Precision Weapon at a Low Price

A convaersion kit makes any unguided bomb into a precision-guided weapon. A laser detector, computer guidance
system and gas-driven pistons for guidance fins are housed in the nose. Stubby wings unfold from the tail vanes.

Control system

Source: Forecast International

week that of the many thousands of preci-
sion-guided bombs and missiles launched at
Iraqi military targets, fewer than one-tenth
of 1 percent had gone astray and fallen in
civilian areas.

Mass attacks using precision-guided weap-
ons against small, precisely defined targets
seem to herald a new era in warfare, in which

marksmanshlp counts more than saturation

‘bomb

The new abilities of precision-guided
bombs were sharply underscored by a recent
incident. One week ago, an American mili-
tary spokesman disclosed that an F-111
bomber returning from an assault on Iraqi

tanks had destroyed an enemy helicopter in-

flight. Lacking guns or missiles, the bomber
pilot had attacked with the only weapon at his
disposal, a laser-guided bomb intended for

and guldance assembly

Computer
Detector
Seeker

e _,.« .,—-- ri i
- 1/;”

(horizontal
stabilizer)

use only against ground targets. In any earli-
er war, a bomb attack against a swiftly
moving target would have been virtually
hopeless, but this time the bomb flew unerr-
ingly to its mark, blowing the helicopter to
fragments.

Efforts to develop precision-guided bombs
are at least as old as World War II, when
Germany experimented with the Fritz-X, a
gliding bomb directed to its target by radio

The New York Times; Illustration by Megan Jaegerman

signals from a bomber flying overhead. But
such early efforts had little practical effect
on warfare. When the first precision-guided
bombs appeared in Vietnam nearly two dec-
ades ago, many missed even the stationary
targets at which they were aimed.

Even as recently as the American raid on
Libya in 1986, many precision bombs and
weapons appear to have missed their targets,

Continued on Page C8

New York Times, Feb. 26, 1991
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Lockheed leads.

Toyou, it's a satellite.
To us, it's systems integration.

The United States’ Milstar communications satellite is
Lockheed's newest systems integration success. It will soon join
the Navy's Fleet Ballistic Missile System, the Hubble Space
Telescope, the F-117 stealth fighter, antisubmarine warfare
systems, and thousands of advanced technology achievements
that prove Lockheed's premier systems integration skills.

Lockheed leads in applying this capability to solving
problems for civilian agencies and municipal and state govern-
ments. Our proven expertise in integration and operation of
automated traffic management, environmental reporting,
“Smart” hihwa, arkin enforcement, and automated welfare
and child support systems are the state of the art and make
Lockheed the logical choice for all systems integration programs.

Systems integration is a capability that demands
advanced technology as well as reliable and affordable solutions.
It demands a premier aerospace company. It demands Lockheed.

< rlockheed

Watch NOVA on PBS, Tuesdays at 8 p.m.
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Lockheed leads.

Toyou, it's a satellite.
To us, it's systems integration.

The United States’ Milstar communications satellite is
Lockheed's newest systems integration success. It will soon join
the Navy's Fleet Ballistic Missile System, the Hubble Space
Telescope, the F-117 stealth fighter, antisubmarine warfare
systems, and thousands of advanced technology achievements
that prove Lockheed's premier systems integration skills.

Lockheed leads in applying this capability to solving
problems for civilian agencies and municipal and state govern-
ments. Our proven expertise in integration and operation of
automated traffic management, environmental reporting,
“Smart” hihwas, arkin enforcement, and automated welfare
and child support systems are the state of the art and make
Lockheed the logical choice for all systems integration programs.

Systems integration is a capability that demands
advanced technology as well as reliable and affordable solutions.
It demands a premier aerospace company. It demands Lockheed.

<= .rlockheed

Watch NOVA on PBS, Tuesdays at 8 p.m.
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WeTe converting our
defense electronics to
create smart highways

for tomorrow.

Rockwell battles gridlock
with military technology.

Rockwell International

€661 ‘61 AN S2q.10,]



FUTURAMA 3

M Automated Traffic Surveillance A Automated
and Control Vehicle
Location

M Beacon

M Electronic :Weigh-in-Motion
. Signing Automatic
V'i‘s.Ig:r: 3 Vehicle
Identification
®Coliision Enhancement Head-up ¢

Avoidance Display
Systems

@ § Diagnostic Systems:
intenance and
Performance : /_ Antilock@®
Monitoring A Brakes

® Four

Wheel VRS e -
Steering g g
. &= ‘ ¥

@ Automated Vehicle Control Systems

4 Advanced Driver Information Systems
B Advanced Traffic Management Systems
A Freight and Fleet Control Systems

1 ‘ On Board Navigation and Electronic Route Planning
USDOT’ Na tlonal 4 Congestion Alert and Alternate Routing

Transportation
Strategic Planning

Figure 9-1. Basic Components of an Intelligent Vehicle-Highway System
Study (March 1990)
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Table Intro.1. Since 1940, technofuturistic visions of crash-free, F u tu_l’am a 4

congestion-free driving have emerged roughly every 25 years

(author). Each invokes new technology to gain new credibility.

technofuturistic ~ era transformative technology
vision

Futurama 1 circa 1940  engineering: highway A I l I I I l
engineering, steel-

reinforced concrete,
vacuum tube electronics

Futurama 2 circa 1965 electronics: solid-state,
transistorized electronic
systems; jet-age and
space-age hardware

Futurama 3 circa 1990 (advanced) technology:
“smart” systems,
MmICroprocessors,

Futurama 4 circa 2015 (data-driven) autonomy:

(Autonorama) “next-generation”
technology, “disruptive
innovation,” sensors,
machine learning, wireless
network connectivity
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Autonorama

Introducing iPhone.
Apple reinvents the phone.

& iPhone

Apple (2007)



FUTURAMA 4: AUTONORAMA

General Motors, 2010
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SAIC / GM (2010)



FUTURAMA 4: AUTONORAMA

20 YEARS N THE FUTURE

NEW FORM OF PERSONAL MOBILITY WILL
BRING HARMONY TO OUR LIVES

A FUTURE THAT IS

FREE FROM EMISSION

FREE FROM PETROLEUM

FREE FROM CONGESTION

FREE FROM ACCIDENTS

FREEDOM OF MOBILITY BRINGS PEOPLE
CLOSER TOGETHER

2030 XING - GREAT TOGETHERNESS
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FUTURAMA 4. AUTONORAMA

Drivers are connected to their social networks in the vehicles through the mobility Internet.

BEWEEE DB EBRMN S W42 Mg T,

2030 Xing! (GM-SAIC, 2010)



GENERAL MOTORS

TO OUR
STAKEHOLDERS

2017
Sustainability
Report

For more than a century, automobiles have driven
our society and economy, giving us unprecedented
mobility and transforming the way we work and live

Today, we are in the midst of another revolution as
groundbreaking technologies and evolving customer
lifestyles transform our vehicles and how we use them.

At General Motors, our vision of a future with

zero crashes, zero emissions and zero congestion
addresses the challenges associated with the
freedom of mobility. This bold, ambitious vision
has the potential each year to save 1.25 million lives
by eliminating human error, the root of more than
90 percent of crashes; eliminate over 2 billion tons
of carbon dioxide; and give commuters back the
week of time they spend in traffic.

Autonomous, electric, shared and connected vehicles
will fuel this transformation. Each is leading-edge on
its own. Combined, they will provide customers with
safer, better and more sustainable vehicles

Our journey to this future is underway. We have the
right team, the right technology, the right partners
and the global manufacturing scale to bring these
innovative solutions to more customers, more
quickly. And our strategy to transform GMinto the
world’s most valued automotive company includes
several major initiatives to lead this revolution

Vehicles That Drive Themselves

Self-driving vehicles will reinvent our society, not
only by reducing crashes and saving lives, but also
by unlocking the power of mobility for those unable
to drive.

General Motors is the only company with a

fully integrated solution to produce self-driving
vehicles at scale. With our 2017 acquisition of LiDAR
developer Strobe, we now have every capability—
from simulation and mapping software to safety
validation and autonomous vehicle (AV)-specific
vehicle design—under one roof. And we’ve moved
quickly, developing three generations of self-
driving vehicle technology in just 14 months.

After more than a year of building test vehides, we
are shifting to build production versions at our Orion
Assembly plant in Michigan. The Cruise AV, which
is part of our plans to commercialize in a dense
urban area in 2019, will be the first production-ready
vehicle built from the ground up to operate safely
without a driver, steering wheel, pedals or manual
controls. It represents a significant milestone on
our path to deploying self-driving vehicles next year.

In preparation, we filed a Safety Report and Safety
Petition with the U.S. Department of Transportation
inJanuary 2018 to enable us to safely deploy our
Cruise AV zero-emission, self-driving vehicle

Last month, we further strengthened our plans to
commercialize AV technology at large scale through
alandmark deal with the SoftBank Vision Fund,
the world’s largest tech and ridesharing investor.
SoftBank is investing $2.25 billion and General Motors
is investing $1.1 billion in GM Cruise, a new, majority-
owned subsidiary. With SoftBank as a partner, we
gain a tech leader that shares our vision, believes
in our long-term business model and appreciates
our integrated approach to AV development. It also
strengthens our ability to attract high-tech talent,
which is vital to our success.
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November 15, 2016 THECOMING FLOOD OF DATAINAUTONOMOUS VEHICLES
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Conclusion

There’s no place like home.
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Road deaths per capita
OECD member countries

crashes

United States

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022




USA United States

2.4 x Germany

Canada
2.6 x EU
8.4 x China Saudi Arabia
Australia
Malaysia
Germany
France
Spain
EU EU-28
38% of USA
United Kingdom
93% of Germany
3.4 x China

Iran

Italy

Japan

Mexico

Russia

Turkey

South Africa

Per capita carbon dioxide emissions Brazil .
attributable to road transport, 2018 China 4— China
29% of Germany

kilograms of CO;, per capita (Statista) donesi 31% of BU




Bob Pishue, Transportation Analyst
January 2023

@I\i\ 2022 INRIX Global Traffic Scorecard

UNITED STATES ANALYSIS & RANKING

In 2022, Chicago (155 hours lost ), Boston (134), New York
(117), Miami (105) and Los Angeles (95) ranked in the top 5 for
congestion impact in the US. Both Chicago and Miami now have
more traffic congestion and delays than they did pre-COVID,
while Boston, New York and Los Angeles still lag 2019 levels.

In the top 25, some of the biggest increases in delay occurred in
Miami and Las Vegas. Miami saw an increase of 39 hours of
delay over last year, a 59% increase, and drivers in Las Vegas
lost 13 more hours in 2022 than the year before, a 46%
increase. For the first time, Nashville also cracked the top 25
list, as drivers lost 41 hours to traffic congestion in 2022, a 14%
increase over 2019 levels.

Of the 295 US urban areas analyzed, 179 are still below their
pre-COVID normal levels, while 116 have surpassed them. Of

the top 50 ranked areas, just 12 have exceeded 2019 levels,
indicating it's the smaller, less-congested cities that have already
“returned to normal” in terms of traffic.

United States Findings

Time Lost: 51 hours, up 15
hours from 2021

Cost to Driver: $869, up
$305 from 2021

Cost to Country: $81 billion
Fuel Costs: Up 32%
Collisions: Up 4%
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A highway 20 lanes wide
would be required to carry
in automobiles the number

of people now being served
by Toronto’'s Subway.
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Toronto Transit Commission, ¢. 1960
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&8 Hertz = Cars.com @ EV Connect = Car and Driver = Car and Driver I8 Car.USNews - U.S. News & World Report
How Many Electric Cars are in the US ... Best Electric Cars & How to Buy an ... Commercial EV Charging Station... 2023 Chevrolet Bolt EV Review, Prici... EV Concepts Include S... How Much Do Electric Cars Cost? | ...
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ED ET Auto e EvoCharge @ Reuters ® Hyundai USA B8 J.D. Power
Americans would consider EV purchase ... What Is EV Charging & How Does it Wor... Tesla's China-made EV sales fall 17.8 ... 2023 Kona Electric SUV | All-Electric ... How to Maximize EV Range



: > " EV"

® YES! Magazine @ Rail Engineer

Electric Trains Everywhere: A Solution ... Tram Speed Protection - Rail Eng...

& TST Ebike - In stock
TST® Surfer 27.5" Step-Thru ...

& electrive.com @ Dreamstime
six battery-electric trains ...

ResearchGate
Trolleybus stock photo. Image of b...

The main parts of the electric train ...

w WIRED & Kyodo News
Bluetran Lightning Revie...

Japan's 1st new tram system in 75ye..  ® eix.global

eBikes508 - In stock
Trams - the spirit of our future, not a ...

8 Electrek
Giant Pakyak E+ Cargo E-Bike With ...

§2 American-Rails.com
M8 electric trains replace diesel ...

Electric Locomotives In The USA
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® Inhabitat

A : - w WIRED
Stadler electric trains are on their ...

8 Radio Flyer - In stock

(§) Hungary Today @ Aipas eBike
Flyer S533: Folding Electri.. Budapest Has World's Busiest Tram Network A6-Dual battery Cargo Ebike

Aventon Aventure.2 Ebike Review: F...

Pixaba
™ y S Paintcad illustrations
30+ Free Trolley Bus & Bus Images - Pi... . A
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