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Cover: Spewing molten 
lava, this volcanic island 
rose out of the sea off 
the coast of Iceland in 1963. 
Why such islands rise and 
how the continents, as we 
know them today, were 
formed out of one or more 
supercontinents have 
been topics of controversy 
in the scientific 
community for decades. 
A survey of the study of 
"continental drift" 
begins on page 18. 
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A Broadcaster 
Looks at 
Broadcasting 

A major network head 
explains the continuing growth 
of television and its social 
responsibilities. 

by Julian Goodman 

Julian Goodman is president and chief executive 
officer of the National Broadcasting Company. 

How do you see the role of 
broadcasting in American society? 
The function of broadcasting - consist- 
ent with that of any mass medium - is to 
provide a service most people will find 
interesting and useful most of the time. 
More than 60 million American house- 
holds rely on television, and a medium 
with that enormous and diverse an audi- 
ence cannot place primary emphasis on 
programming that appeals only to minority 
segments of that audience. Conversely, 
to program only to majority tastes would 
slight legitimate minority interests. 

We try to strike a balance in our pro- 
grams in a way that gives weight to vary- 
ing tastes. Commercial network schedules 
contain programs of every description: 
drama; comedy; variety; game shows; 
children's fare; sports; studies of signifi- 
cant issues; documentaries on music, art, 
dance; and more news and informational 

programming than most people are aware 
of. In fact, some 25 per cent of NBC's 
total network schedule is produced by 
NBC News. 

There are some who claim that the 
networks are too heavy with entertain- 
ment in prime evening time. That, of 
course, is a personal judgment, and it is 

not shared by the majority of viewers. 
Entertainment does constitute the bulk of 
television programming because that is 

what most viewers want most of the time. 
A big part of our job as an entertainment 
medium is to give people enjoyment. The 
fact that we also make them think is evi- 
dent by the vast majority of children and 
young adults who have grown up watch- 
ing the medium and who are more con- 
scious of, and concerned about, their 

world than were previous generations. 
This certainly isn't due to television alone, 
but the medium has been a major factor. 

In the effectiveness and immediacy of 
its news coverage, television is the in- 
formation medium most people rely upon 
for news. This means television can be a 

powerful influence - a propaganda tool 
at one extreme, a truthful reflecting mirror 
at the other. One of our main problems is 

to resist efforts to make the medium con- 
form to any prescribed point of view. The 
fact that we are a government -regulated 
and -supervised medium does offer a 

convenient handle for some groups to try 
to influence or even control output. 

Broadcasters have no quarrel with 
government regulation, although we think 
it gets into dangerous areas when it 

seeks to influence - directly or indirectly 
- news and information programming. 
What we insist on - what we must insist 
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on - is the right to make independent, 
professional judgments about what we 
present. Without this, television would 
cease to have a role; it would simply be- 
come an instrument of whatever force 
applied the greatest pressure. 

In what ways has programming 
changed over the years and what 
trends are developing? 
L_ ' r,' ::nth roots in an older 
development, television at first borrowed 
heavily from radio, the movies, and the 
stage. Of course, this didn't last. There 

-vas quick recognition that television was d distinctive medium with unique charac- 
teristics, problems, and opportunities. 

The demand for television programming 
made it impossible simply to continue 
adapting timeworn materials, techniques, 
and concepts. 

Out of this need for fresh material, tele- 
vision began to attract a new generation 
of creative people who had no links to 
radio and who were free to develop new 
techniques and approaches - writers, 
directors, producers, performers. 

Originally, the network schedules were 
based on radio's pattern - mostly half - 
hour series at set time periods on the 
same day of the week. Television enter- 
tainment was largely escapist - the big 
musical variety shows, situation come- 
dies, the big -money game shows, with a 

sprinkling of dramatic shows and sports. 
Today, television is more freely struc- 

tured. We have series that introduce dif- 
ferent casts and story lines within a single 
format - NBC's "Name of the Game," 

for example. Original drama, often inven- 
tive and unusual, is represented in such 
regular series as the NBC World Pre- 
mieres. More programs are presented be- 
cause of their timeliness and pertinence, 
not because they fit into a pattern. We are 
going in for longer time periods - 90- 
minute and even two -hour presentations. 
Entertainment programs, even when they 
are amusing, increasingly relate to social 
issues and problems. As a result, there is 

a stronger appeal to younger people, 
more sophisticated in their tastes and 
concerned with the happenings around 
them. 

Comparable changes have taken place 
in news. In the early days, television news 
was little more than a visual facsimile of 
the old, 15- minute rip- and -read radio 

newscast. The 1948 national political 
conventions proved that television could 
cover actual events with tremendous real- 
ism and impact. Correspondents and 
cameras began to go farther and farther 
afield. Provocative documentaries and 
news specials made their appearance. 
Ed Murrow, Huntley- Brinkley, Cronkite 
became instantly recognized faces and 
respected voices. 

It was not until the 1960s that television 
really demonstrated its power as a news 
medium. Events such as the death of 
John F. Kennedy and the first moon land- 
ing turned the entire world into a single 
community, sharing the same emotions 
and responses. Considering national and 
world developments and the growing 
ability of television to cover them, I think 
we are going to see even more penetra- 
ting and comprehensive news reporting 
and analysis in the years ahead. 
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(Below) The Flip Wilson Show, introduced in the 
fall of 1970, became the major new hit of 
the 1970 -71 season. Flip Wilson, dressed as 
"Geraldine," is shown here with guest 
Muhammad Ali. 

(Below) This maze of metal branches, on stage 
D of England's Associated Television in Elstree, 
is a careful arrangement of telescopic arms 
from which 240 studio lights are suspended. 

(Right) Network television has covered U.S. 
space missions from the beginning of the coun- 
try's space program. 

(Below right) Sherlock Hemlock, a Muppet 
puppet, introduces young viewers to the concept 
of problem solving by looking for clues on 
the popular "Sesame Street" series. 

However, the greatest change, and it's 
only beginning, is the recognition that 
television is a unique electronic medium 
and not just a derivation of stage, film, 
and radio. We are learning how to pro- 
duce new effects with videotape and to 
give television added dimensions. At the 
same time, we are looking for new cre- 
ative talent. Not long ago, for example, 
NBC presented a program of film tech- 
niques, "The New Communicators," 
which resulted from a worldwide search 
for unknown young film makers. 

But it's still not possible to say in what 
directions these and other developments 
will take the medium. However, I think it 
is safe to say that television 10 years from 
now will be as different from today as is 
"Laugh -In" from the roller derbies of the 
early 1950s. 

How do you see your own role as 
head of a major network? 
It's very popular these days to discuss 
the social responsibility of business. I 

don't believe it is widely enough under- 
stood that those of us in broadcasting 
have lived by that tenet and operated 
in the public interest from the time the 
first station went on the air. Some do it 
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better than others, but all do it - not just 
because it is required by the license 
under which our stations operate but be- 
cause it is a part of our nature, training, 
and instinct. We earn our livelihood, after 
all, by serving the public. Whereas con- 
gressmen stand for election every two 
years and senators every six years, we 
stand for election every minute of every 
day all year long by tens of millions of 
voters who vote us up or down by chang- 
ing channels or turning off their sets. To 
serve this large public well, and fairly, is 
what makes a job like mine both de- 
manding and satisfying. 

I don't think I would be holding the 
position I now hold if I were only a busi- 
nessman, interested in profit and loss. 
The profit is necessary to make a high - 
cost, high -risk business run, but it is both 
a means to an end and a result of good 
service to the audience. My background 
is in news, and my interest is broadcast- 
ing - all forms of it and ways to improve 
it within the framework of our free com- 
petitive society. 

There is a great deal of discussion about 
the impact of television on children. 
What do you think about this? 
No one knows conclusively what the im- 
pact of television on children is, although 
practically every parent, psychologist, or 
self- appointed expert has an opinion. 
Some use the fact that children spend a 
great deal of time watching television to 
assert that it's the cause of everything 

bad about the young generation. This, of 
course, ignores all the other influences 
on a child - family, school, friends - and 
critics of TV tend to disregard any re- 
search findings at odds with their own 
theories. 

Television affects everybody, including 
children, and broadcasters are making 
an effort to determine with some preci- 
sion what the effects are. NBC and CBS, 
for instance, are underwriting separate 
behavioral studies. But without waiting 
for conclusive findings, NBC is intensify- 
ing its efforts to improve children's pro- 
grams - to provide shows that are both 
entertaining and educational and that in- 
still healthy values in young viewers. We 
were the first network to give manage- 
ment authority to a creative producer of 
children's programming, by making him 
a vice president in charge of that field, so 
that we could focus and concentrate on 
developing this programming as a spe- 
cific element in the network schedule. 

We have made significant changes in 

the Saturday morning schedule. One pro- 
gram, "Hot Dog," uses humor and top 
talent to explain the origin of the every- 
day things of life to youngsters. Even the 

comic cartoon fights, which older gener. 
ations enjoyed at kiddie matinees, have 
largely disappeared from television or 
been greatly modified to minimize physi- 
cal conflict as an entertainment device. 

Innovations are being made to teach 
children through television. Noncommer- 
cial television's "Sesame Street," of 
course, comes immediately to mind, but 
the commercial networks have also been 
actively engaged in this effort for some 
time. NBC is now working with the author - 
educator Dr. Caleb Gattegno, an innova- 
tor in the field of visual education and 
president of Educational Solutions Inc. A 
result of this collaboration is the network's 
"Pop -Up" series of one -minute films that 
are designed to help children learn to 
read as naturally as they learn to speak. 

We don't have all the answers, but we 
are finding out more every day and apply- 
ing it to our programming. One thing is 
certain. A child's world is no longer 
bounded by his block, his neighborhood, 
or his hometown. Television has extended 
it around the globe and to the moon. The 
impact has been tremendous. By and 
large, I think it's also been very positive. 

Has success tended to make network 
television less daring and innovative 
than it was years ago, less willing to 
gamble on the long shot? 
It's fashionable for television's detractors 
to make this claim, but I don't think there's 
much to it. When people refer to the 
Golden Age of Television, they have a 

dim recollection of what was programmed 
during the medium's youth when almost 

www.americanradiohistory.com

www.americanradiohistory.com


verything it did was new - and there- 
fore different - because there were no 
precedents. There's no question that 
there were some outstanding and often 
daring programs and concepts for their 
time - "Playhouse 90," "Wide, Wide 
World." and "Omnibus." But there were 
many more long- forgotten entries with 
such names as "Mysteries of Chinatown" 
and "Wrestling From Newark." 

The fact is that times change. The pub- 
lic tastes of 20 or even 10 years ago are 
not the public tastes of today, and what 
went over then would not necessarily 
succeed now. Experimenting has not 
been shunted aside for the safe and the 
profitable. More than 1,300 television 
series have been broadcast by the net- 
works since 1947. The number of dis- 
carded pilot shows may easily be double 
or triple that. If only a small portion of all 
this represents a truly novel theme or 
approach, it's still a lot of innovating. And 
this isn't even taking into account the 
many hundreds of individual special pro- 
grams that have appeared. 

"Rowan and Martin's Laugh -In" her- 
alded a new television comedy form. This 
season's two -hour productions of "Ham- 
let" and "Jane Eyre" will stand compari- 
son with quality drama presented at any 

time in any other medium. Flip Wilson's 
hit comedy show this season was a long - 
shot gamble for NBC. The NBC Program 
Department worked for three years with 
Flip, made two pilots - including a dis- 
appointing one we never aired - before 
the series ever started. 

Obviously, we expect a return on these 
"front- line" shows. And even if we're not 
always right, we have enough expertise 
and feel for a show's chances to know 
when to gamble. 

There are other times when we ex- 
periment on a different basis, when we 
program a show not because we antici- 
pate it will be a hit but because we think 
it will interest selected tastes and broaden 
the diversity of our schedule. Most of our 
documentaries are in that category. 

Finally, there is a form of taking a 
chance on such programs as "Experi- 
ment in Television," where we look to 
find the kernel of a new concept, uncover 
a new writing talent, or see the potential 
in a new actor or actress. This is experi- 
menting with the creative elements that 
can lead to future advances in television. 

I can't buy the line that success has 
taken creativity out of network television. 
It hasn't 

One hears a lot about the race to 
get high ratings. How important and 
how accurate are ratings in the 
determination of a network's schedule? 
So much attention has been given to 
ratings by people who don't understand 
fully how they are used that I believe the 
public has a distorted view of their sig- 

TV cameras recorded ticker -tape parade for 
the New York Mets, 1969 World Series winners 
cleft). and victory celebration of Sen. Eugene 
McCarthy following the 1968 Oregon presidential 
primary (below). 

nificance. Those lists of the top 10, 20, or 
30 shows, the hairline comparisons of the 
ratings of the three networks, put a lot of 
emphasis where it does not belong. 

Broadcasters need to know how many 
people - and what kinds of people - are 
watching their programs, or they can't do 
a proper job. After all, our purpose is to 
satisfy our audiences, and they express 
their satisfaction - or dissatisfaction - 
by watching or tuning out. So audience 
analysis is important to us as a program 
operation. 

It's also important to us as an advertis- 
ing medium and to the companies that 
advertise on our programs. It's certainly 
as important as circulation figures are to 
magazines and newspapers. 

We would be negligent if we ignored 
the public reaction indicated by ratings, 
and we're pleased if our shows achieve 
high ratings. But that is not - and cannot 
be - the only consideration in develop- 
ing a schedule. 

The television audience really com- 
prises many different audiences with 
many different tastes and interests. We try 
for balance and diversity to meet those 
interests, and a program may be retained 
in the schedule, or dropped from it, to 
obtain that balance even though ratings 
alone might dictate an opposite action. 
It's important to keep this in mind when- 
ever the question of audience ratings 
comes up. 

Basically, ratings are nothing more or 
less than a research tool. As such, they 
are extremely valuable. 

Interpreted correctly by experts and 
used wisely by programmers, ratings can 
be a positive influence on programming 
and, consequently, beneficial to the tele- 
vision viewer. But numbers as just num- 
bers mean very little. 

The Federal Communications 
Commission has ordered a cutback of 
network prime -time programming 
to three hours nightly next fall. How will 
this affect the broadcasting business? 
The stated purpose of the FCC's Prime - 
Time Access Rule - cutting back more 
than 500 hours of television network pro- 
gramming a year - is to encourage new 
sources of programs. I don't know many 
people in broadcasting or film production 
who believe this will happen. Even FCC 
Chairman Dean Burch voted against the 
rule because he felt that it would not ac- 
complish the stated purpose but might 
have opposite results. Many producers 
and most stations - the very industry ele- 
ments the rule is supposed to help - 
have protested against it. 

The effect of the rule will be to leave 
most small- market and many middle - 
market stations hard pressed to replace 
the network programming they now de- 
pend on. It will also deprive the program 
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production industry of network financial 
underwriting of some 12 hours of pro- 
gramming a week without providing an 

alternative source to take this risk. 
Because of the added expense of pro- 

ducing for themselves or buying more 
syndicated programs to make up the 
half -hour a night they're going to have to 
fill, some stations may cut back on their 
news costs and curtail a lot of local and 
regional news coverage. This is a public 
disservice the FCC may not have fore- 
seen. As for the networks themselves, a 

shortened prime -time period is going to 
make it difficult to schedule specials, par- 
ticularly in their longer forms. A cut in 

specials will be ironic because they rep- 
resent quality and diversity both in con- 
tent and production sources - the very 
things this new access rule is supposed 
to encourage. 

We are hopeful that the rule may even- 
tually be rescinded either through court 
action or FCC reconsideration when pre- 
dicted shortcomings become apparent. 
Unfortunately, it looks as though the in- 
dustry is going to have to work within the 
new restrictions until this happens. 
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In your 25 years in broadcasting, 
the television audience has grown 
to about 100 million people daily. 
Do you think it has reached its peak? 
When you consider that, in 1950, less 
than 10 per cent of the homes in this 
country had a television set and that, to- 
day, 96 per cent have at least one set, the 
growth has been impressive. Obviously, 
television cannot grow at the spectacular 
rate of the 1950s. I believe, however, that 
we will still see a continuing increase in 

viewing interest. 
Television has been with us for a 

quarter- century, and it is no longer a 

novelty. But if it had stopped being inter- 
esting, it would have reached its peak 
years ago. Instead, there has been a 

steady rise in its popularity. An audience 
survey last fall showed that the average 
household watches television approxi- 
mately six hours a day, and this figure is 

expected to go higher. 
The medium, of course, is continuously 

evolving. Programs have changed, sub- 
jects have changed, programming itself 
has become more flexible and more ca- 
pable of dealing with contemporary and 
controversial themes and issues as they 
arise. 

Another factor is that television is 

unique as a medium of news and infor- 
mation. We have become a country that 
gets its news primarily from the television 

screen. I am sure that television's status 
as a medium of journalism will continue 
to increase. 

New technical developments also will 
keep the medium growing. The split 
screen and instant replay, for example, 
have added dimension to sports cover- 
age. Satellite transmissions have made it 

possible to receive instant coverage from 
almost any part of the world. As equip- 
ment gets smaller, as the reach of the 
equipment grows longer, and as the me- 
dium becomes more versatile, there will 
be further opportunities for expanding 
audience interest. 

There are several other growth ele- 
ments beyond programming and techni- 
cal developments. Only 41 per cent of the 
country's homes have color sets. Re- 
search has shown that to new viewers 
color television is like a new medium. 
And the amount of color viewing per 
home averages about an hour a day more 
than in homes with black- and -white sets. 
As the number of color sets increases, 
the trend toward more watching by color 
set owners will continue. 

Moreover, the number of new house- 
holds will increase by approximately 5 

million between now and 1975. 

AV. 
(Above) Television coverage of the 1968 
Democratic National Convention in Chicago in- 
cluded protest rallies held in Grant Park. 

Multiple -set ownership is another fac- 
tor that will contribute to the medium's 
growth. Today, 34 per cent of the tele- 
vision homes in the country have more 
than one set, and this percentage is rising. 

Summing it up, I am confident that, as 

long as the population keeps growing 
and television continues to adapt, the 
medium will continue to grow. 

Do you think that the television 
audience will eventually fragment and 
localize the way that radio's has 
and that the network concept will 
become obsolete? 
In a society such as ours, exposure to a 

broad range of choices enables people to 
pick what they need and like and discard 
what isn't essential or what displeases 
them. Greater education and increasing 
affluence support the process. In this 
sense, I think Americans are forming 
some sizable special audiences with 
similar tastes. You have low- to middle - 
to high -brow groupings with numerous 
shadings in between - ethnic interests, 
urban and rural preferences, age groups. 

But whatever differences there are 
among people, the fact is that we are a- 
nation with a common language, history 
culture, and outlook. The 100 million 
adults who watch network television daily 
attest to that. Bob Hope's humor has 

coast -to -coast appeal. The moon shots 
and landings are matters of national 
pride. The satire of Rowan and Martin 
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'(Above) An anti -war demonstration in 
New York's Central Park. 

strikes a typically American response. 
The World Series and pro football games 
are huge national drawing cards. 

Keep in mind that network radio once 
had this same broad audience appeal. 
Radio became locally oriented not be- 
cause the public fragmented but because 
radio itself was replaced as a national 
service by a more comprehensive me- 
dium. There is no other reason. And, if 
national network television didn't exist, 
something else would have to take its 
place. 

That leads to the question of cable 
and cassettes. There have been some 
gloomy forecasts in the press recently 
about the effect they may have on 
the future of commercial television. 
Will these developments make 
serious inroads? 
Well, various magazines that compete 
with television have been carrying arti- 
cles speculating on the decline and fall of 
commercial television. Some of the most 
intriguing magazine think -pieces I've read 
on the industry were done in the late 
1950s. They concluded with penetrating 

-logic that network television would level 
-"off in audience and advertising by 1960- 

61 and then fade away. Fortune headed 
it: "TV: The Light That Failed." Obviously 

the light hasn't failed, although a number 
of magazines have.The medium has con- 
tinued to grow, and the ominous predic- 
tions have proved little more than imagi- 
nation, possibly mixed in some quarters 
with wishful thinking. 

Today's conjectures about cable and 
cassettes becoming serious competition 
for network television are greatly over- 
stated. Cable television is almost as old 
as network television, yet only about 9 
per cent of all television homes are on 
cable, and there is nothing we have seen 
in the recent growth of cable TV to bear 
out predictions of 80 -per cent penetration 
by the end of the decade. In fact, cable has 
gained access to fewer than 3.5 million 
homes in the last five years. Over the 
same period, the total number of homes 
with TV sets increased by 6.9 million. At 
this rate, the 80 -per cent figure is a long 
way off. 

Until now, cable has generally retrans- 
mitted television programs it hasn't paid 
for. Cable proponents say they look for- 
ward to a service based on program 
origination for 30- or40- channel systems. 
To me this describes a specialized ser- 
vice for fragmented audiences. It does 
not describe a mass medium like corn - 
mercial television. 

For cable ever to become a substantial 
national medium it would have to invest 
enormous sums in its own national pro- 
gram and distribution service.These costs 
would have to be recovered by charging 

the public or taking on new advertising, 
probably both. Growth would also de- 
pend on saturating the large cities, 
where there are high proportions of low - 
income families - which is not a promis- 
ing market for a paid service, especially 
when a variety of broadcast stations 
already make popular programming avail- 
able free of charge. 

Many of the things that apply to cable 
will also apply to cassettes. It seems to 
me that their great appeal - much like 
that of the phonograph record - will be 
personal program selection at any time 
by buying or renting a recorded television 
program. Because of this, cassette tele- 
vision will be a specialized, costly ser- 
vice attractive on a selective or individual 
customer basis. 

Cable and cassettes promise to be im- 
portant businesses for the people who 
get into them in the right way as well as 
productive services for certain purposes. 
But they don't serve the purpose of mass - 
medium television. They will not supplant 
it because their structures, purposes, and 
markets are very different. 

You say that cable and cassettes will 
flourish as special -appeal services. 
Mass -appeal magazines, however, have 
declined in favor of special -interest 
publications. Isn't there a significant 
parallel here? 
I think it's an artificial parallel. The mass - 
circulation magazines have declined be- 
cause television replaced them as the 
primary national mass medium. Special - 
appeal magazines have succeeded be- 
cause they don't have to compete with 
television. 

Again, the future success of cable and 
cassettes - like the already proved suc- 
cess of many special- interest publica- 
tions - will depend on their ability to de- 
velop specialized services distinct from 
those of the mass media. As long as net- 
work television continues to furnish a ser- 
vice that engages enormous numbers of 
people and does it more comprehen- 
sively, effectively, and economically than 
any other medium, I believe that it will 
continue to thrive and expand with an ex- 
panding population and economy. 
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With satellite transmission coming 
into wider use, what are the prospects 
for a greater international exchange 
of television programs? 
With the exception of news and sports, 
I think program exchange between na- 
tions via satellite will proceed very slow- 
ly. Such events as de Gaulle's funeral, a 
presidential inauguration, a space trip, 
and the Olympics make live satellite tele- 
vision exciting. Films of lesser news and 
sports events from around the world also 
are sent by satellite and replayed almost 
nightly on the network news programs, 
and this kind of satellite activity will in- 
crease. But I think that time, language, 
and even copyright differences will limit 
worldwide entertainment via satellite on a 

regular basis. An exchange in this area 
by conventional distribution methods - 
allowing time for dubbing, control and 
clearance procedures, and effective 
scheduling - still makes the most sense. 

Here in the United States, however, I 

think that domestic satellite technology 
will have a far -reaching effect on broad- 
casting. The technology is ready, but a 

great deal of administrative and policy 
work by the FCC needs to be done. Net- 
work program distribution by satellite to 
and from broadcast stations could make 
national networking more flexible, com- 
prehensive, and far less costly. Such 
states as Alaska and Hawaii could begin 
to receive direct service. Low -cost earth 
relay stations would also make it more 
feasible to interconnect television sta- 
tions in small markets where the high cost 
of land -line facilities now precludes such 
service. Stations and viewers could re- 
ceive more programs and better pictures 
than they may now be getting. Additional 
opportunities would be presented for 
noncommercial broadcasting to advance 
on a fully national basis. 

e Spnng 1971 

How do you view the relationship 
between commercial and 
noncommercial television? 
Are they destined to be competitive? 
I've always resisted many of the corn - 
parisons made between the two systems. 
We are not rivals.The issue is not which is 

serving the public better but how we can, 
together, serve the public best, each with 
its own emphasis - commercial broad- 
casting aiming basically at broad audi- 
ences and noncommercial programming 
to more specialized interests. 

Yet, apart from these differences, there 
are some overlaps, and the two systems 
really should complement each other. 
Last fall, we initiated a project at NBC 
whereby we created and broadcast pro- 
motional spots for outstanding programs 
that were appearing on ABC and CBS as 
well as on our own network and on public 
broadcasting. Similarly, NBC and the 
Xerox Corporation last September broad- 
cast a special one -hour highlight preview 
of the then -forthcoming "Civilisation" 
series, which Xerox funded on noncom- 
mercial television. We did a similar net- 
work program of "Sesame Street" just 
before that extraordinary children's pro- 
gram was introduced on noncommercial 
television. I'd like to think our commercial 
presentations won for these excellent 
programs a lot of viewers they might not 
otherwise have had. 

Over the last two or three years, there 
has been great improvement in noncom- 
mercial programming. I'm sure some of 
it draws some audience from commercial 
channels, just as commercial television 
sometimes presents specialized material 
that might have been on noncommercial 
facilities. I think the public should re- 
spond to whatever is produced well re- 
gardless of source and regardless of 
label. The important thing is that corn - 
mercial and noncommercial television 
exist side by side to satisfy many tastes, 
supplementing each other to provide a 

complete system well suited to the Amer- 
ican society. 
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Teen -age fans react hysterically at Beatles 
concert. 

Turning to news and information, 
recent surveys indicate that a large 
part of the adult public relies primarily 
on television for the news. Do you 
see this as a limiting or broadening 
factor in public understanding? 
Television's emergence as a news me- 
dium certainly hasn't limited public un- 
derstanding. On the contrary, because so 
many millions of people watch television 
news day in and day out, all levels of the 
public become exposed to much more 
information about issues and events than 
they otherwise would through any other 
means. 

Still, no one should depend on a single 
source of news. Each news medium - 
television, newspapers, magazines, radio - fills a somewhat different need and 
function. Although recent surveys indi- 
cate that 60 per cent of Americans get 
most of their news from television, 9 out 
of 10 who watch television news also 
regularly read a newspaper. Newspapers 
and magazines will always be important 
for the extensive treatment that only the 
flexibility of print allows. 

Except for being there in person, how- 
ever, nothing can duplicate television's 
realism and impact in covering events as 
they happen. While it is true that television 
journalism is limited to fewer words than 
print journalism can use, a great deal of 
information can be conveyed through 
sight, motion, and sound - and in a very 
short time. 

Television presents the essentials of 
major developments and issues. Its cov- 
erage of events - political conventions, 
elections, hearings, space exploration, 
earthquakes - is unmatched. But I still 
want to read the daily papers and weekly 
newsmagazines, and I think most people 
feel the same way. 

Young Chicagoans who support Mayor Richard 
J. Daley protest the presence of TV cameras and 
newsmen in the city's streets during the 1968 
Democratic Convention. 

It has been said that the presence 
of television cameras can change the 
circumstances of a news event. 
Is the argument valid, and, if so, what 
can be done to minimize the problem? 
Most of the feeling that the camera cre- 
ates the event stems from the reactions 
of viewers who dislike what they see and 
blame the camera. But the mirror cannot 
be held accountable for what it reflects, 
and television should not be assailed for 
the turbulence and tensions it reports. 
Capping the lens would not put an end to 
these things. 

The presence of reporters and photog- 
raphers can, of course, affect the actions 
of participants in a news event. But this 
was true long before television existed, 
and it is true today in areas where tele- 
vision cannot go. For example, outbursts 
frequently disrupted the trials of both the 
Chicago 7 and Charles Manson when 
there were no cameras of any sort. And 

I suspect that, if television cameras had 
been there, they would have been blamed 
for the disturbances. 

It is quite true that national television 
coverage can make an important event 
out of one that is not important. Compe- 
tent professional newsmen are aware that 
people with causes will try to "use" the 
medium. Their job is to distinguish the 
artificial from the real, the non -event from 
the event. 

In The coverage of any event involving 
violence, NBC newsmen are required to 
follow strict guidelines. For example, NBC 
News has strict rules against broadcast- 
ing unverified rumors, and every state- 
ment characterizing an incident must 
come from an authentic, qualified source. 
Cameras are concealed as much as pos- 
sible - which recent technological ad- 
vances have made easier to do by reduc- 
ing the size of cameras and the need for 
bright lights. 

In the final analysis, there is no sub- 
stitute for the discretion and skill of ex- 
perienced journalists. They can normally 
spot exhibitionists or groups trying to 
grab attention and can focus, instead, on 
the meaningful. 
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Given the impact of television and 
the power of the presidency, should 
political opposition automatically 
have the opportunity to respond to 
televised presidential appearances? 
Like every complex problem, this one has 
attracted a swarm of simple, deficient 
solutions. A president's use of television 
is said to give him a partisan advantage. 
His opposition calls it an "unfair" advan- 
tage and demands its own time.The issue 
heats up even more during election cam- 
paigns, and we can look forward to some 
hot debate again as we get closer to the 
1972 election. But there is no formula, no 

automatic policy that I can see, that will 
ensure complete fairness as to who does 
and who does not get television access 
to the American public. 

Important presidential addresses are 
carried live by the networks because what 
the president says is usually top news. 
What he says and how he says it can in- 
fluence national and world events. If 

newspapers could give simultaneous 
coverage to these messages, they would. 
Some do the next best thing by carrying 
the full text. The real need here is public 
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information. Ano, so far as television is 

concerned, the need can best be met by 
letting journalists, rather than politicians, 
legislators, or regulators, judge what will 
most fairly and completely cover an issue. 
Unlike political leaders, the television 
news organizations have no political 
aims. Their training and their instincts are 
aimed at identifying and probing issues, 
not winning votes or elections. 

A president does not stand above pub- 
lic discussion or rebuttal, of course, and 
NBC has long followed the practice of 
presenting analyses of presidential ad- 
dresses and often following up with op- 
portunities for opposing political leaders 
to express their differences. However, the 
speech of an opposing politician is not 
the only way nor always the most effec- 
tive way to provide balancing information 
to an address. News interviews, analyses, 
and panel discussions - day -in and day - 
out network news coverage - often af- 
ford better and sharper information plus 
a larger, more interested audience. 

For these reasons I believe the idea of 
legislative or regulatory formulas for de- 
termining fairness in presenting political 
issues is unrealistic and undemocratic. 
No fixed formulas are going to work 
either, because issues, circumstances, 
positions, and oppositions change with 
new developments and tomorrow's needs. 
I'd rather put my faith in a free press 
and journalistic judgment. They offer 
more enduring guarantees of the public's 
right to know. 

What about the argument that a handful 
of men in New York and Washington - 
the so- called Eastern Establishment - 
determines what the nation will see? 
The theory of a small band of powerful 
men in New York and Washington lead- 
ing - or misleading - the public with a 

single voice is a fantasy. New York is the 
nation's headquarters for commerce, 
communications, finance, and other inter- 
ests. Washington is the center of govern- 
ment activity. An extraordinary amount 
of news is generated in both cities; it 

always has been. But a lot of news arises 
elsewhere in this country and all over the 
world. 

Network news presentation is not the 
view of a few journalists. It is a mixing of 
the efforts and skills of hundreds of dif- 
ferent network news team members - re- 

porters, researchers, writers, cameramen, 
editors, producers, and executives. More- 
over, this is a national and worldwide 
process involving news bureaus wher- 
ever stories may be breaking. And these 
areas have great autonomy in their selec- 
tion and coverage of stories. 

As in all news media, decisions are 
made hourly on what story is more im- 
portant than another; what pictures are 
most representative; what portion of all 

the available material is most significant. 

Newsmen set up broadcast equipment in the 
Rose Garden of the White House for press con- 
ference with President Nixon. 
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disk 
iorrhis process of selection and editing is 

the heart of any news operation, what- 
ever the medium. It works the same in 
every part of the country. 

The men making today's news deci- 
sions have usually risen to the top of their 
profession because of their ability and 
integrity - not their political, regional, or 
social backgrounds. They vary widely in 
personal attitudes and viewpoints. In fact, 
it so happens that few of them were born 
or grew up in the East. And I know from 
my own background - coming from Ken- 
tucky and spending 20 years with NBC 
News both in Washington and New York - that the strongest bond is the profes- 
sional one of straightforward journalism. 

Still, considering these currents of 
thought in the nation and television's 
public interest obligation, does the 
medium have a responsibility to reflect 
the views of the majority? 
This is a question on which most journal- 
ists and a few politicians part company. 

Ours is a pluralistic society. The views 
of America are many and varied, and the 
obligation of any news medium is to 
make all views known - popular and un- 
popular, majority and minority, for and 
against. The role of journalism in this 
country is to serve the public in all its 
variety. It is not to advance the views of 
the government, the major political par- 
ties, or any specific group - and cer- 
tainly not the views of NBC. 

In his famous speech on network news - made famous in large part by the very 
network news coverage he criticized - 
Vice President Agnew asked that broad- 
cast news be made more responsive to 
the views of the nation. I think what the 
vice president was really asking was that 
we be more responsive to the views of 
the administration. 

The power of news selection and anal- 
ysis in America is, of course, in the hands 
of the media. But we are equally aware 
that the power of the nation, political and 
economic, rests largely in the hands of 
the federal government. And government 
power that is highly concentrated is tre- 
mendously more pervasive and influen- 
tial than the fervor of the press. The U.S. 
Constitution, in its guarantees of freedom, 

did not intend a single power structure 
responsive to a single view. Our system 
of government rests on the premise that 
a free press will audit and analyze the 
policies and actions of government and 
present them for public scrutiny because 
there is no other force balancing govern- 
ment power. That is why a free press is 
not permitted in an autocratic govern- 
ment but becomes an instrument of gov- 
ernment itself. 

There is a fundamental question as to 
what is meant by the views of the nation. 
Or the silent majority. I would have to ask: 
What majority? On what issues? At what 
point in time? 

There is no such thing as a permanent 
consensus. Public views shift from issue 
to issue. A majority on one issue may be 
the minority on another. The prevailing 
opinion in December may take an oppo- 
site tack in May. If broadcasting tried to 
follow the footsteps of a so- called major- 
ity, it would end its usefulness to a free 
society. 

It's pretentious to say that television 
news should lead public opinion. lt's dan- 
gerous as well as foolish to say it should 
follow public opinion. I feel the public is 
capable of forming its own opinions. If it 

were not, we would have to question the 
very precepts on which our democracy 
is based. 

Spring 1971 11 

www.americanradiohistory.com

www.americanradiohistory.com


"Here, Not 
There ": Man's 
Concept of 
Space 
by Isaac Asimov 

When people think of space, they are 
very likely to think of the vast stretch be- 
tween earth and moon and the vaster 
stretches beyond. Actually, space lies all 
about us, and the distance between two 
atoms in our bodies represents space 
just as much as does the distance be- 
tween two stars. In fact, it was with the 
notion of the space in our immediate vi- 
cinity that mankind began his thoughts 
on the subject. 

Space is what makes possible differ- 
ences in position. We become aware of 
differences of position -and, therefore, of 
an extension within which those differ- 
ences can exist -as a result of muscular 
effort. We must turn our heads, or at least 
our eyes, to see first one thing and then 
another. We must reach out our arms this 
way, then that, this far, then that, in order 
to make our fingertips coincide with this 
object or that. Or we must move bodily 
here, then there, to reach first this, then 
that. 

The notion of space begins with the 
concept of "here, not there" or "there, 
not here." As soon as one can localize a 

particular object as being in one particu- 
lar place. the idea of a limitless exten- 
sion of potential place within which all 
objects are located becomes possible. 

Naturally, the idea of extension does 
not have to be specifically formulated in 
the mind to be made use of. We can be 
reasonably sure that no species other 
than man has a clear idea of space in the 
abstract. Yet, all organisms that move 
seem to utilize the concept. The tigress 
that springs upon her prey makes some 
obscure judgment, however mechanical 
and unconscious, of the effort she must 
make to change her position from a start- 
ing point in space to another point that 
will coincide with the position of her prey. 

Isaac Asimov, professor of biochemistry at 
Boston University, is the author of numerous 
books and articles on scientific subjects. 

The chameleon launching its tongue at 
an insect does the same. Even the grow- 
ing tendrils of a plant climbing upward to 
the sun or the probing rootlets aiming at 
water change position in a manner de- 
signed to keep the plant alive. The organ- 
ism thus makes an unconscious, but 
surely advantageous, use of the concept 
of space. 

How, then, does man's attitude toward 
space differ from that of all other organ- 
isms? He can, of course, communicate 
his thoughts about it through carefully 
modulated sounds. Still, for all we know, 
other species of organisms do the same 
in some way. This may seem a bit improb- 
able. But we can never be certain what 
concepts exist in the brains of species 
other than our own - and how these may 
be communicated - unless we can learn 
to share in their communications and 
they in ours. 

What we can judge by, however, are 
deeds. What counts is what an organism 
does about a particular concept. 

In one respect, man's approach to 
space is unique. Alone among the spe- 
cies, he goes beyond simple trial and 
error in comparing two or more sets of 
differences in position. In other words, 
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man measures distance (the separation 
of position) in a mechanical way. In this 
way, he reduces the notion of extension 
in space to a form that makes possible 
accurate comparisons without need for 
superimposition. 

The tigress and the chameleon judge 
distance; but they do so intuitively, guid- 
ing muscular effort by the subtle adjust- 
ments of the focusing mechanisms of 
their eyes. (We do that, too, every time 
we pick up a pencil or do almost any- 
thing else.) The beaver building a dam or 
the bird building a nest makes use of logs 
and twigs that are more or less the right 
size for its purpose. At best, however, 
there is a hit -and -miss quality to the 
process, and the final decision is the at- 
tempt at a direct fit, which either suc- 
ceeds or fails. 

What mankind adds, at the very sim- 
plest, is counting. He might begin by 
placing a log across an opening until he 
finds one that is sufficiently long to stretch 
across it without falling in. The log that 
fits can then be used as a reference log 

!against which other logs are measured 
Aso that no effort is wasted bringing back 

logs that are too short. It is simpler, 
though, to use a handspan and to count. 
There are so many handspans across the 
log that fits; therefore, man need only 
find other logs that are as many hand - 
spans long. He might even learn to cut a 
log to reduce it to the proper size. One 
doesn't need to carry along a reference 
log in that case: he possesses the ability 
to count and to remember the count in 
terms of handspans. 

Many parts of the body can be used to 
make measurements of various sizes, 
and their use has left a mark on a variety 
of current measures. The foot is exactly 
what its name implies - the length of a 
foot. The height of horses is measured in 
hands, and the mile is from the Latin mille 
passus, which means a thousand paces. 

As long as man's measurements were 
individual, his advantage over other spe- 
cies was small. The human could be 
more efficient than the beaver at finding 
logs of the right size, but not crucially 
more so if each man worked alone. But to 
relate one's measuring system to that of 
others - and thus establish a community 
of labor - produces problems, since the 
foot or pace of one person is not the 
same size as that of another. 

To suit a number of different people, 
-'the notion of a "standard measure" had 

to be developed. A primitive tribe might, 
for example, use the chief's foot to mea- 
sure the length of logs. And, since the 
chief would not be available for every- 
one's measuring (nor wish to be), it might 
occur to some genius to produce logs 

measuring exactly the length of the 
chief's foot for distribution to those who 
had need for such a standard measure. It 

would be the "standard log" once again. 
But it would be the same for all users and 
adaptable to all purposes, particularly if 
it were neatly subdivided into still smaller 
units. 

When did the notion of a standard 
measure arise? It surely could not have 
come much later than the development of 
agriculture, about 8000 B.C. It is most 
unlikely that men could have cultivated 
their farms in peace unless there were 
some agreement (by measurements ac- 
cording to accepted standards) as to how 
large a piece of land belonged to each. 
The simple use of boundary stones in- 
vited surreptitious shiftings. 

By the time civilization developed to 
the point of the invention of writing, elab- 
orate systems of measurement were in 

use. And it was considered an important 
part of the governmental apparatus to 
maintain the integrity of the standard 
measure. That integrity was even made 
part of the biblical command (Leviticus 
19:35:37): "You shall not pervert justice 
in measurement of length, weight, or 
quantity. You shall have true scales, true 
weights, true measures dry and liquid. 

I am the Lord your God who brought you 
out of Egypt." 

The next important step in understand- 
ing space came with the development of 
geometry, the study of interconnected 
measures. By understanding the relation- 
ship of one part of a figure to another, it 

became possible to measure the length, 
let us say. of one part and from that mea- 
surement to deduce the length of a sec- 
ond part without actually measuring it. 

For : nstance, it is quite impractical to 
measure the height of the Great Pyramid 
directly, since one cannot stand at the 
apex, bore a hole to the ground through 
its rocky structure, drop a plumb line 
through the hole, and then measure the 
length of line needed to reach the ground. 
However, one can measure along the 
slope of the pyramid from ground to apex 
(if one wants to climb it and drag a cord 
behind him). From that, and with a knowl- 
edge of the angle the slope makes with 
the ground, one can calculate the height 
of the pyramid. 

Even this is an arduous task, requiring 
much muscular effort and a line about 
615 feet long. One alternative would be 
the ability to relate the measurements of 
one figure to that of a second figure that 
is easier to handle. A small triangle, for 
instance, would have the same measure- 
ment relationships as would another, 

"Space is what makes possible 
differences in position. We become 
aware cf differences of position - 
and therefore of an extension within 
which those differences can exist...." 
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Uhu century B.C., Hipp 

geometric principles to calculate the distance 
between earth and moon. 
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much larger triangle of the same shape. 
So why not work with the convenient 
former rather than with the inconvenient 
(perhaps impossible) latter? 

There is a story that the Greek philoso- 
pher, Thales, in about 570 B.C., measured 
the height of the Great Pyramid without 
ever climbing a foot. He noted that, when 
the sun was in a certain position in the 
sky, his shadow was the same length he 
was. (He and his shadow formed the two 
legs, we would now say, of an isosceles 
right triangle.) Thales presumed this was 
true for all objects at that time of day. He, 

therefore, measured the length of the 
pyramid's shadow on the ground, then 
added it to the known distance from the 
edge of the base to the center of the large 
square on which the pyramid stood. 

The measurement of all such objects 
not directly accessible can be reduced 
to the manipulation of triangles of similar 
shapes. That branch of mathematics is 

trigonometry. 
One of the major accomplishments of 

trigonometry, as far as our planet is con- 
cerned, came in 240 B.C. That was when 
the Greek astronomer Eratosthenes, 
working in Alexandria, Egypt. accurately 
measured the circumference of the earth. 
Travelers had told Eratosthenes that, in 

the city of Syene (the modern Aswan) in 

southern Egypt, the noonday sun was 
directly overhead at the summer solstice 
so that every object stood on its own 
shadow. On that same day, however, 
Eratosthenes could tell that the noonday 
sun in Alexandria was 7° south of the 
zenith - by measuring the length of the 
shadow as compared with the length of 
the object casting the shadow. 

This difference, Eratosthenes realized, 
was due to the curvature of the earth. The 
sun looked down (so to speak) directly 
on one part but looked at the surface 
somewhat to the north or south of that 
part at a slant because the surface curved 

away. There are 360° in a circle, and the 
distance from Syene to Alexandria repre- 
sented 7 °. The distance around the earth 
was, then, about 360/7 (or some 50) 
times that between the two cities. The 
north -south distance between Syene and 
Alexandria was 500 miles, so the circum- 
ference of the earth must be about 
25,000 miles. 

Until the time of the Greeks, there was 
no way of measuring distance anywhere 
but at or very near the surface of the 
earth. Nor did there seem any way to 
compare distances in the sky and get any 
but the most primitive notions. It was 
clear, for instance, that the moon passed 
in front of the sun during solar eclipses, 
so the moon was obviously closer to the 
earth than was the sun. 

Less obvious reasoning gave rise to 
the notion that both the moon and the 
sun, together with five bright stars that 
constantly changed position against the 
background of the other "fixed" stars, 
were closer to the earth than those fixed 
stars were. From the rapidity of motion 
of these "planets" (from a Greek word 
meaning wanderer), the Greeks decided 
their order of distance away from the 
earth was the moon, Mercury, Venus, the 
sun, Mars, Jupiter, and Saturn. 

This order is not exactly correct; yet, 
without a real notion of heavenly dis- 
tances, there could be no true under- 
standing of the size of the heavenly bodies 
and the nature of the structure of the uni- 
verse. Mankind was forced to suppose 
that the heavenly bodies were, in actuality, 
exactly what they seemed to be. The stars 
were small specks of light, fixed to a 

solid sky that was blue in the day and 
black at night. The planets were fixed to 
other, closer spheres, which were per- 
fectly transparent and thus perfectly in- 
visible. (For all anyone could tell, each 
sphere touched the one beyond.) The 
moon and sun were spheres of light as 
small as they seemed to be. 

The Greek philosopher Anaxagoras, 
however, argued that things were not 
necessarily as they seemed. The sun 
might be a great distance off, he said. If 

so, though it looked small, the sun might 
be a large, glowing rock hundreds of 
miles across. His speculations, made in 

about the year 435 B.C., created a furor 
that eventually forced him into exile. 

The first person to try to transfer to 
space the mathematical methods that 
worked on earth was the Greek astrono- 
mer Aristarchus of Samos in about 280 
B.C. The earth's shadow falls on the moon 
during a lunar eclipse; and, from the 
size of the shadow, he argued that the 
moon was much larger than anything 
previously suspected. He presented the. 
mathematics to prove it and weathered 
the ensuing political storm better than 
Anaxagoras had. 

In about 150 B.C., Hipparchus, the 
greatest astronomer of ancient times, re- 
corded the position of the moon against 
the stars from two widely separated posi- 
tions on earth at the same time. (Natu- 
rally, two observers were required.) This 
enabled him to draw an imaginary tri- 
angle from the moon to those two points 
on earth. He could determine the angle 
at the apex - at the moon - and mea- 
sure the length of the base of the triangle 
on the earth. From this he could calculate 
the altitude of the triangle - which repre- 
sented the moon's distance from the 
earth - by comparing it with a small tri- 
angle of the same shape. 

Hipparchus could show, then, that the 
moon was at a distance equal to 30 times 
the diameter of the earth, or 240,000 
miles, if Eratosthenes' earlier figure of the 
size of the earth were accepted. It thus 
appeared that the moon was a body 
about one -fourth the size of the earth (or 
2,100 miles) in diameter. 

In theory, the distance of any other 
heavenly body could be determined in 

the same way; but, for all bodies other 
than the moon, the angle at the apex was 
so small that it was impossible to mea -` 
sure with the unaided eye. All Hipparchus 
could say was that all other heavenly 
bodies were much farther away than the 
moon. 
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It was not until the 17th century that 
man's concept of the nature of space be- 
yond the surface of the earth was rad- 
ically altered, and then it was not through 
any measurement in the heavens, oddly 
enough. It involved something very much 
earthbound. 

It had long been known that it was 
impossible to pump water higher than 33 
feet above its natural level. In 1643, the 
Italian physicist, Evangelista Torricelli, 
wondered if a water pump worked by al- 
lowing the weight of air to push the water 

Islilippward. If that were true, then when a 
column of water reached a height of 33 
feet, its weight per unit area was perhaps 
equal to that of air. Air, exerting its maxi- 
mum force under those conditions, could 
support no more. 

If this were so, then a liquid less dense 
than water could be pumped higher and 
one that was more dense than water not 
as high. It would be convenient to experi- 
ment with short columns and other sub- 
stances. What about mercury, which is 
131/2 times denser than water? Air should 
hold up a correspondingly shorter column 
of mercury, one only about 30 inches tall. 

Torricelli filled a four -foot length of 
glass tubing (closed at one end) with 
mercury, put his thumb over the opening, 
and upended it into a large dish of mer- 
cury. The mercury began to empty out of 

the tube, as one might expect, but it did 
not do so altogether. Thirty inches of 
mercury remained in the tube, supported 
by the weight of the air pressing down on 
the mercury in the dish. 

Torricelli had invented the barometer, 
proved that air had weight, and demon- 
strated that it was air that made a water 
pump work. In addition, he had produced 
the first good vacuum that mankind had 
ever known. When the mercury began to 
pour out of the tube, the space between 
the top of the mercury level and the 
closed end of the tube contained nothing 
but a vanishingly small trace of mercury 
vapor. 

That nature abhors a vacuum is a clas- 
sic concept. But Torricelli had not only 
demonstrated the presence of a small 
vacuum; he had also indicated the where- 
abouts of an infinitely larger one. If air 
had only enough weight to support a 
column of mercury 30 inches high and if 
it had the same density everywhere that 
it had near the surface of the earth, then 
the atmosphere was only about five miles 
high. Even if air spread out and grew 
thinner as one traveled higher (as dem- 
onstrated, shortly thereafter, by Pascal), 
it would still be only a few dozen miles 
above earth's surface before it thinned 
out to the extent that it might as well be 
considered vacuum. And the moon was 
240,000 miles away. 

Torricelli's experiment meant that, for 
the first time, mankind had to face the fact 
that air made up only an exceedingly 
shallow shell of gases immediately sur- 
rounding the earth and that beyond it lay 
mile upon limitless mile of nothing - of 
vacuum - broken only occasionally by 
the presence of some heavenly body. 

It was with Torricelli that there arose 
the notion of "outer space" as a special 
entity of limitless nothingness. 

Then, in 1672, the Italian- French as- 
tronomer Giovanni Domenico Cassini 
determined by the use of trigonometry 
the distance of Mars from the earth. (He 
had a telescope, which Hipparchus had 
not, and could measure tinier angles.) 

Technicians check out alignment of RCA - 
built camera system used in U.S. global weather 
satellites. 
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A portion of the sky is reflected in the 200 -inch 
mirror of the telescope at Palomar Observatory, 
Calif. 

By that time, the true structure of the 
solar system was known - thanks to the 
renowned astronomers Nicolaus Coper- 
nicus and Johannes Kepler - so from 
Mars' distance, all other planetary dis- 
tances could be calculated. As the mea- 
surement was refined, it turned out that 
the sun was more than 90 million miles 
from earth and that Saturn was nearly 
900 million miles away. Other planets, still 
more distant, were discovered and their 
distances measured. 

The vast distances of empty space 
were dumbfounding. Yet man was only 
at the beginning of his exploration of 
space. The positions of certain stars were 
then determined at two intervals during 
the year, six months apart, when the earth 
was at opposite ends of its orbit about the 
sun. With a base line more than 185 mil- 
lion miles across, a triangle could be 
measured with its apex at, for instance, 
a star called 61 Cygni. 

In 1838, the German astronomer Fried- 
rich Wilhelm Bessel announced the dis- 
tance of that star to be 35 million miles 
away. It was already known that light 
traveled at the unheard -of speed of some 
186,000 miles per second; but, even at 

that speed, it took six years for light to 
reach earth from 61 Cygni, so that the 
star was said to be six light -years away. 

The closest star, Alpha Centauri, is 

41/3 light -years away from earth. Probing 
ever outward, with ever newer and more 
sophisticated techniques and facilities, 
astronomers had, by 1971, detected 
heavenly bodies as far away as 9 billion 
light- years. 

Space is much vaster than man would 
imagine from just looking at the sky. And, 
by developing from the point of being 
able to measure a handspan to that of 
being able to measure a trillion hand - 
spans, man might just dimly grasp some- 
thing of its dimensions. 
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"Which one of you is the Messiah ?" 

This 
Electronic 
Age... 

"That's rather an exclusive group. 
They trace themselves back to first- generation computers." 

"Hi there, boy. That's a good boy. 
Now you be a good doggie and 
watch alter things till we get home. 
Hi there, boy. That's a good boy..." 
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Continental configurations of the earth 
150 to 200 million years ago 

... 80 to 120 million years ago 

Continental 
Drift: The 
Rolling Stones 

Once spurned by the 
scientific community, the 

"pavement theory" of our 
planet's evolution is now 
gaining wide support. 

by John Lear 

John Lear is science editor of Saturday Review. 

Although the opinion is not yet unani- 
mous, most geologists and geophysicists 
nowadays agree that the planet earth is 

surfaced with upward of a half -dozen 
huge paving stones and many smaller 
ones. Shaped like spherical caps, they 
are all in slow but constant motion, some 
gliding under and some pushing over the 
edges of their neighbors, piling moun- 
tains at this intersection, digging deep 
trenches at that, here swallowed by 
earth's molten interior and there regur- 
gitated as bubbling red lava. 

This mobile planetary pavement seems 
to be somewhere between 30 and 90 
miles thick. The cause of its movement 
has not yet been determined. But tur- 
bulence within the earth is almost cer- 
tainly expressing itself, and it is possible 
that such internal churning has been 
going on since the planet captured its 
moon at least 3 billion years ago. 

The pavement theory is a unique tri- 
umph of human thought. Never before 
has the scientific mind been able to as- 
semble such a unified concept of the dy- 

Marie Tharp and Dr. Bruce Heezen of the 
Lamont -Doherty Geological Observatory. 

namics governing the spaceship on which 
we live. Because it has coalesced quickly - within less than 20 years - the theory 
still is not integrated into textbooks. It 

soon should be, for it goes a long way 
toward explaining age -old mysteries: the 
presence of mountains, the appearance 
of seashells and sandstones in high 
mountain valleys, the occurrence of earth- 
quakes, the eruption of volcanoes, the 
discovery of coal in the Antarctic and of 
the bodies of tropical behemoths within 
the North Polar Circle of Siberia - per- 
haps even the variety of living species. 

By a coincidence curiously appropri- 
ate to these days of Women's Liberation, 
development of the pavement theory was 
triggered by an inquisitive female. Her 
name was Marie Tharp. A land surveyor' 
daughter, Miss Tharp had studied geol -`- 
ogy in Michigan, worked for an oil com- 
pany in Oklahoma, and moved to New 

York to become involved in geological 
research at Columbia University. She was 

working in a basement room in Columbia's 
Geology Department when oceanogra- 
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pher Maurice Ewing set up the Lamont 
(since renamed Lamont -Doherty) Geo- 
logical Observatory on the Hudson River 
Palisades. She went along and there be- 
came an expert draftswoman. 

In inaugurating his regime at Lamont, 
Ewing staked out the entire sea bottom 
as his research province. The closest sea 
was the Atlantic Ocean. Its floor had been 
mapped by German echo sounders in the 
1920s.The soundings had shown two deep 
Atlantic basins divided by a mountain 
chain. Details of the mountain elevations 
had been destroyed by Allied bombings 
of Berlin in World War II. Marie Tharp was 
assigned the job of drawing a simpler 
map from soundings made by American 
oceanographic research vessels. 

She sketched a half -dozen profiles of 
-"the Atlantic bottom between eastern 

United States and western European and 
African ports. On all of them she was 

surprised to see, running through the 
very crest of the mountains, a rift that 
measured from 8 to 30 miles in width 
and from a mile to a mile- and -a -half 
deep. These dimensions surpassed those 
of the Grand Canyon. 

She called this remarkable valley to 
the attention of her immediate superior, 
oceanographer Bruce Heezen. He was 
unwilling to focus on it, because to ac- 
cept its existence would require an ex- 
planation of its presence, and the sim- 
plest conceivable explanation would be 
that the continents had been drifting 
apart from that mountain rift over a very 
long period of time. Such a drifting proc- 
ess had been suggested, off and on, for 
more than 100 years. But it had been 
dismissed as a crackpot delusion. No 
young scientist who cared about his fu- 
ture dared risk the ostracism that inevi- 
tably would follow involvement in the con- 

tinental drift argument. To profess oneself 
a "drifter" was worse than confessing to 
membership in the Communist Party. 

Marie Tharp put her maps in a drawer 
and didn't look at them again until Bell 
Telephone Laboratories asked Heezen's 
help in finding the cause of an epidemic 
of breaks in transatlantic telephone 
cables. Earthquakes might be to blame, 
so Heezen told his draftswoman to chart 
the cable partings in relation to known 
quake epicenters. Although she could 
see no relationship between the quakes 
and the cable breaks, she did notice that 
the epicenters fell in that valley in the 
crest of the sea bottom mountains. 

Again, Miss Tharp experienced the 
feeling that the valley must have some 
special significance. Again, she called it 

to Heezen's attention. And this time he 
responded. Since the earthquake pat- 
tern had been clearly established all 
over the globe long before, he followed it 

southward through the Atlantic, eastward 
around Africa into the Indian Ocean, and 
westward around South America into the 

Pacific, matching echo soundings against 
it wherever they were available. The 
soundings always matched. The earth- 
quakes always centered in the moun- 
tains, and the mountaintops were always 
bisected by the valley. 

Thanks to the precision of Miss Tharp's 
work and the fidelity of her instinct for 
meaningful coincidence in scientific ob- 
servation, Heezen had discovered the 
grandest single geographical feature on 
the face of the planet - an undersea 
mountain chain 40,000 miles long. He 
shared the formal announcement of it 

with her and with Ewing, as chief of the 
observatory, in 1955. 

Two years later, nature staged a dem- 
onstration of how those mountains had 
come to be where they were. The valley 
in the mid -Atlantic ridge exploded in 

September, 1957, pushing a new island 
up into the Azores, alongside the island 
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The ocean floor is continuously renewed as 
older portions of the crust are forced down into 
deep trenches in the earth's mantle. New 
crust is formed at the ridge, forced aside, and 
carried away to the trench areas. 

Sedimentary layer 

Oceanic crust 

Trench Volcano 

of Fayal. Slowly the newcomer grew until 
it joined Fayal. In 1961, the valley ex- 
ploded twice more, once at Askja in Ice- 
land (which sits atop the mountain ridge) 
and once at Tristan da Cunha in the 
South Atlantic. The people of Cunha 
abandoned their homes. In 1963, another 
new island, Surtsey, appeared off Iceland. 

Meanwhile, a Princeton geology pro- 
fessor, the late Harry Hess, had seen to it 

that his students and professional col- 
leagues were exposed to lectures by 
Heezen. Hess rightly deduced what was 
really happening in that pyrotechnical val- 
ley. The continents were being moved, 
just as Antonio Snider had suggested in 

a pair of maps published in Paris in the 
mid -19th century, as the Austrian geol- 
ogist Eduard Suess had postulated in 
1885, as the American F. B. Taylor had 
said in 1908, and as German meteorolo- 
gist Alfred Wegener had argued in 1910. 
But all these men had neglected to dis- 
cern a reasonable mechanism that would 
account for the motion. They had talked 
as though the continents could plow 

across the sea floors in violation of the 
most fundamental laws of physics. Hess 
realized that the sea floors were actually 
spreading, like oppositely directed con- 
veyer belts, from the mid -ocean ridge 
cleft, and were carrying the continents 
along. 

Hess was a quiet man, not much of a 

promoter. His ideas might never have 
gained currency but for a more articulate 
scientist, Robert Dietz, of the U.S. Coast 
and Geodetic Survey. Dietz spelled out 
some of the implications. One of these 
was that new surfacing could not be set 
in place unless older surfacing were re- 
moved to make room. The only way to 
dispose of old surfacing was to take it 

down into the melting pot below the 
planet's crust. 

All this was surprisingly similar to what 
had been taught in many British schools 
since 1944. Principles of Physical Geol- 
ogy, a textbook written by Arthur Holmes, 

had laid it out in almost identical phras- 
ing. But a peculiar lack of recognition 
of Holmes' work prevailed in the early 
1960s. Even the eminent Canadian physi- 
cist, J. Tuzo Wilson, of the University of 
Toronto, accepted Hess' ideas as though 
they were revolutionary innovations. 

Wilson, indeed, was close behind Dietz 
in dramatizing Hess' theory. Early in 

1963, Wilson published a comparison of 
the ages of islands in relation to their dis- 
tances from the mid -ocean ridges. He 
found that the older an island was the 
farther it was from a ridge. In a corollary 
paper, he used the Hawaiian archipelago 
as an illustration. That string of islands 
could have been formed by simple 
spreading of the ocean floor over a con- 
vective plume rising through a hot spot 
in the earth's mantle and crust. Lava 
would push through the hot spot to pro- 
duce a volcano there, and the volcano 
would become an island. As time passed, 
that island would move away, another 
volcano would be fed by the convective 
plume, and another island would form. 
That island, in time, would move, making 
way for still another island. All the Ha- 
waiian islands were once volcanically ac- 
tive, but nowadays only the cauldrons on 
the easternmost isle - Hawaii itself - still 
erupt. 

Resistance to the continental drift idea 
within the American scientific community, 
however, remained strong. Wilson's pa- 
pers were declined by scientific journals 
in the United States. After several months' 
delay, his practical demonstration of the 
emerging concept of earth's mobility fi- 
nally reached print in the Canadian Jour- 
nal of Physics. 

The first actual proof of Hess' thesis 
was recognized by one of Wilson's pro- 
tégés, L. W. Morley, of the Geological 
Survey of Canada. Morley kept in mind 
several facts for which most people hadn't 
much regard. One was that the magnetic 
field of the earth flips periodically. From a 

North Polar orientation, the field changes 
to the direction of the South Pole. These 

Sedimentary strata 

shifts can be detected in rocks, which are 
magnetized in whatever direction prevails 
at the time the rocks are formed. 

A long series of magnetic reversals 
was clear in a survey made of the east 
Pacific Ocean bottom by R. G. Mason 
and A. D. Raff, researchers attached to 
the Scripps Institution of Oceanography 
at La Jolla, Calif. Morley was examining 
the Mason -Raff maps in his office at 
Ottawa when it occurred to him that he 
might be looking at a magnetic recording 
of sea floor spreading. He turned from the 
maps and wrote a letter to his scientific 
colleagues: 

"If one accepts in principle the con- 
cept of mantle convection currents rising 
under ocean ridges, traveling horizontally 
under the ocean floor and sinking at 
ocean troughs, one cannot escape the 
argument that the upwelling rock under 
the ocean ridges, as it rises ... must be- 
come magnetized in the direction of the 
earth's field prevailing at the time. If this 
portion of rock moves upward and then 
horizontally to make room for new up- 
welling material, and if, in the meantime, 
the earth's field has reversed, and the 
same process continues, it stands to rea- 
son that a linear magnetic anomaly pat- 
tern of the type observed [by Mason and 
Raff] would result." 

Morley mailed the letter to a scientific 
journal in England. The editors rejected 
the communication. He then approached 
a journal in the United States, which re- 
turned the letter with a referee's opinion 
that such speculation made interesting 
cocktail party talk but ought not be pub- 
lished as serious scientific thought. 

Three months after Morley presented 
his observations orally at the annual 
meeting of the Royal Society of Canada 
in Quebec City on June 4, 1963, the 
British journal Nature published essen- 
tially the same hypothesis in a letter 
signed by F. J. Vine and D. H. Matthews 
of Cambridge University's Department of 
Geodesy and Geophysics. The only es- 
sential difference between the two letters 
was that Morley had synthesized the re- 
search work of others while Vine and 
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Continental crust 
The spreading of ocean floors is 
shown in this cross -section. 
Molten rock is believed to be rising 
continually along the central 
portions of the ridge, cooling, and 
pushed slowly aside by newer rock. 
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Matthews reported on magnetic studies 
they themselves had made of the floor of 
the Indian Ocean. 

In 1965, the climate of hostility to the 
theory of continental drift began to mod- 
erate. The thaw was due largely to the 
prestige of the Nobel Prize -winning Brit - .h physicist P. M. S. Blackett, whose 
studies of magnetism in the earth's rocks 
convinced him that continental move- 
ment was the only intellectually satisfying 
explanation for the record the rocks held 
of "wandering" of the northern pole dur- 
ing ages past. With Blackett speaking out 
alongside S. K. Runcorn, a pioneer 
among advocates of drifting, other men 
on both sides of the Atlantic were encour- 
aged to contribute to development of the 
theory. 

Wilson became one of the foremost 
contributors. He pointed out that the mid - 
ocean mountain chains were segmented, 
appearing on maps as a series of steps, 
one offset laterally from the next. He 
called the top of each step a "transform 
fault" and predicted that - although the 
faults sometimes extended across the full 
width of an ocean - earthquakes would 
be found to occur along them only be- 
tween one segment of mountain and the 
next. Not explicitly stated, but implicit in 

this prediction, was a forecast that new 
sea floor, spreading out from a particular 
source, could go only so far before en- 
countering new floor spreading from an- 
other source. Here was the first hint of 
separate paving stones. 

Lynn Sykes, of the Lamont -Doherty 
Observatory, gave enormous impetus to 
the discussion with an analysis of earth - 

.uake movements that showed Wilson's 
prediction about the transform faults to 
be correct. Bryan Isaacks and Jack Oli- 
ver, also of Lamont, later joined him in 

marshaling further earthquake testimony 
that emphasized the importance of the 
transform faults as boundary markers. 
Vine (by that time at Princeton) brought 
out more magnetic data. Still more came 
from Lamont through James Heirtzler and 
Walter Pittman. 

Mid -oceanic ridge 

All these papers described movements 
of crust about six miles thick. The di- 
mensions suddenly changed when D. P. 

McKenzie, of Cambridge, and R. L. Par- 
ker, of Scripps, set up a geometrical 
framework for a finite number of paving 
stones (which they called "plates ") as 
thick as earth's lithosphere and extend- 
ing as far as 90 miles down. W. Jason 
Morgan, of Princeton, then fixed the num- 
ber of "plates" (or stones, as I persist in 

thinking they should properly be called) 
at six. The total body of magnetic and 
seismic data underlying the mobile pave- 
ment concept was finally gathered to- 
gether at Lamont and published by Xavier 
Le Pinchon. 

The boundaries of these six huge 
stones are not precisely described. But 
one of them carries North and South 
America and the western half of the 
Atlantic Ocean floor. Another carries the 
eastern half of the South Atlantic floor, 
all of Africa, and part of the Indian Ocean 
floor. Europe and Asia, except for India 
and Arabia, ride on another stone. Aus- 

tralia has a stone to itself. So does Ant- 
arctica. The Pacific Ocean basin rests on 
one stone, which is the only one that does 
not carry a continent. 

Almost all earthquakes and volcanic 
eruptions occur where one stone meets 
another. When two stones carrying con- 
tinents collide, the force of their meeting 
crumples the land into mountains. The 
Himalayas are assumed to have been 
formed in this fashion when India, break- 
ing loose from Australia long ago, crashed 
into Asia. When a stone that bears no 
land meets one that carries a continent, 
the edge of the former glides under the 
lighter and more buoyant continent -bear- 
ing stone and falls back into earth's in- 
terior. This underthrusting forms a deep 
trench in the ocean bottom and pushes 
up mountains on the other side of the 
trench -a process that is now taking 
place along the west coast of South 
America and accounts not only for the 
Andes Mountains but the recent calami- 
tous earthquakes in Chile and Peru. 

This volcanic island, named Surtsey, rose out 
of the ocean off the coast of Iceland in 1963. The 
original crater is still active. 

The mobile paving stones do not al- 
ways collide. Sometimes they simply 
grind against each other. This is happen- 
ing along the West Coast of the United 
States, where the stone bearing the Pa- 
cific basin is tearing lower California and 
a sliver of California west of the San 
Andreas fault (including Los Angeles) 
from the North American continent - an 
action that is expected to put Los Angeles 
abreast of San Francisco 50 million years 
from now. 

The stone that carries Africa is moving 
north, compressing the Mediterranean 
Sea against the Euro -Asian stone and 
pushing Europe northward. At the same 
time, the Red Sea and the Gulf of Aden 
are widening, swinging the Arabian Pen- 
insula away from Africa on a separate, 
smaller stone that is thought to be 
bounded by the mountains of Iran and 
Turkey, which are so often seized by 
earthquakes. Still another new ocean 
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Underwater exploration undertaken by the crew of the Glomar Challenger (above) has proved, among 
other things, that oil exists in some parts of the Gulf of Mexico. A core sample taken from one of 
the Sigsbee Knolls (cross- section below) revealed that the knolls are salt domes, while a second 
sample, taken at a lower depth, contained oil. 

Sedimentary strata 
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seems to be forming in the Danikil De- 
pression of Ethiopia, and some scientists 
think a new continent is beginning to take 
shape behind the Aleutian Island arc. 

All these phenomena are being inten- 
sively examined. The longer the search 
continues, the greater grows the neces- 
sity for postulating the existence of addi- 
tional small stones in the paving pattern. 
It is fun for the scientists and keeps them 
employed. But why should most of the 
rest of us have any interest in this re- 
search? What possible effect can knowl- 
edge of this sort have on our daily lives? 

Much more than might be supposed. 
For example, an integral part of the drift- 
ing continent theory is that all the pres- 
ent -day continents once were aggregated 
in either one great land mass or two les- 
ser masses. In the Northern Hemisphere, 
the Appalachian Mountains of the United 
States clearly rose contiguously with the 
mountains in Scotland. At the opposite 
pole of the earth, evidence has been ac- 
cumulating for many years in support of 
the proposition that at least Africa, South 
America, Australia, India, and Antarctica 
were bound together. Antarctica has 
come to be accepted as the key to the 
puzzle. Long ago, Antarctic explorers 
found fossils of green plants familiar to 
Africa, South America, and India. More 
recently, bones of ancient amphibians 
common to those continents were dis- 
covered by researchers from Ohio State 
University's Institute of Polar Studies sent 
out by the National Science Foundation. 
Still more recently, the remains of rep- 
tilian descendants of these amphibians 
have been picked out of the ice - not 
just one set of bones or the bones of one 
family of animals, but bones of different 
species and even fragments of wood 
from African -type trees. 

If these age -old associations can be 
unequivocally established and the former 
continental configurations can be fixed, 
ore deposits on one present -day conti- 
nent can be used as clues in locating de- 
posits elsewhere. This kind of detective 
work has already been done in identify- 
ing belts of tin ore that cross the Atlan- 
tic. Likely sites for oil exploration also 
can be located by mapping salt domes 
that formed around the rims of oceans 
when the oceans were young and shal- 
low. Geothermal steam is another re- 
source associated with continental drift- 
ing. Pools of hot brine, rich in suspended 
metals, lie above the rift in the mountains 
that cross the bottom of the Red Sea; 
these have raised the question of how 
ore deposits generally originate. And one 
scientist, Robert Rex, of the University of 
California, has suggested the eventual 
possibility of mining the earth's riches 
by floating them upward in holes drilled 
deep beneath the surface. 

To be effective, the realignment of an- 
cient continental margins must be pre- 
cise. To make it so, the National Science 
Foundation is financing a round -and- 
round- the -world voyage by the Glomar 
Challenger, a vessel especially designed 
and built to carry out a process of drilling 
deep into the sea bottom. Up to this time, 
scientists assigned to the Glomar Chal- 
lenger by a consortium of oceanographic 
research institutions (Lamont, Woods 

Hole, Scripps, and Miami prominent 
among them) have determined beyond 
doubt that no ocean floor anywhere on 
earth is older than 200 million years (the 
oldest rocks on the continents are 3.5 
billion years old) and that continental 
drift has been proceeding in the North 
Atlantic Ocean during most of that time. 

John Dewey, who recently left Cam- 
bridge University to join the faculty of the 
State University of New York at Albany, 
is working with three men at Lamont - 
Pittman, William Ryan, and Jean Bonnin, 
a French geologist - to fix the exact route 
the North American continent followed in 

moving away from Europe and the route 
North America followed in moving away 
from Africa. Once those paths are known, 
it will be possible to see which way Africa 
traveled in splitting from Europe and how 
that movement erected the Alps around 
the Mediterranean basin. The job will take 
at least a decade and may engage hun- 
dreds of men in many lands before it is 

done. The team hopes that the project 
will be expedited by diverting monies 
now spent on long- winded scientific 
meetings; a number of field expeditions, 
converging at a given point and reporting 
results there, could be sent out at no 
more, and maybe even less, expense. 

Later, Dewey may be able to return to 
a project he initiated some time ago with 
John Bird, a member of the Albany fac- 
ulty. The object of it was to discover how 
far back in time the drifting of continents 
began. The clues in this quest were rem- 
nants of mountains, which Bird and 
Dewey took to be sutures of paving 
stones that collided early in the earth's 
history. One such suture, found in south 
west Africa, is at least 3 billion years old. 

That point in time falls within the period 
when astrophysicist Fred Singer's theory 
says the moon was captured by the 
earth. Energy released by that event 
would have caused some melting of both 
the earth and the moon. Astronauts who 
have gone to the moon have brought 
back evidence of melting there. Compar- 
able evidence exists on earth in a partic- 
ular kind of rock, called anorthosite. 

If, in capturing the moon, the earth did 
undergo melting, it would explain why 
the oldest rocks on the planet are a billion 
or more years younger than the planet 
itself is supposed to be. The melting 
would also explain how iron, heaviest of 
the metals, became concentrated in the 
earth's core to generate its magnetic 
field, how volcanic eruption was initiated, 
how the atmosphere and oceans were 
formed from volcanic exhalations, why 
the planet quakes so violently. The same 
internal turbulence that produced volca- 
noes and earthquakes could account for 
the endless drifting of the continents. 
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The Money Givers 
An Examination of the 
Myths and Realities 
of Foundation Philanthropy 
in America 
by Joseph C. Goulden (Random House) 

What is a foundation? One person in the 
philanthropy business defines it as "proof 
that, even if you can't take it with you, you 
can keep it away from the federal gov- 
ernment." There are over 22,000 founda- 
tions in the United States, with assets of 
more than $20 billion; yet the public 
knows little about this enormous industry. 
The Money Givers examines these tax - 
xempt institutions, the vast sums of 

NI1Fnoney they control, the way their monies 
are spent, who receives them, and what 
benefits - both financial and in prestige - accrue to the givers. 

The Other 
by Thomas Tryon (Alfred A. Knopf) 

Fearful mysteries that slowly overwhelm 
a Connecticut town are depicted in this 
engrossing new novel. Young twin sons 
of the old and respected Perry family - 
complicated, secretive, bound together in 
the intense fidelity of twinship - play 
strangely imaginative and mystic games 
in an ancient barn and dungeon -like 
cellar. As the rumors, conflicts, and at- 
tachments characteristic of large families 

end small towns occupy and distract the 
Household, the twins' elegant and fragile 

mother recedes into her own private world 
and their strong -willed grandmother la- 
bors to guide her loved ones. Ultimately, 
the whole town is shaken bya horrifying se- 
ries of inexplicable deaths and disasters. 

Don't 
Shoot- 
We 

Your 
Children! 
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Don't Shoot - We Are Your Children! 
by J. Anthony Lukas (Random House) 

On October 7, 1967, Linda Fitzpatrick, 
the 18- year -old daughter of a wealthy 
Connecticut businessman, was bludg- 
eoned to death on New York's Lower East 
Side. J. Anthony Lukas' chilling account 
of the crime in The New York Times won 
him nearly every possible journalistic 
award, including the Pulitzer Prize. Now 
Mr. Lukas has delved even deeper into 
the story, gathering new material that 
suggests the gap in Linda's two worlds 
was not so broad as it first seemed. He 
also finds continuities in the troubled 
lives of nine other young Americans and 
their parents and concludes that the 
"generation gap" is an outworn cliché 
masking far more complex connections 
between generations. 

To the Victor... 
Political Patronage From the Clubhouse 
to the White House 
by Martin and Susan Tolchin 
(Random House) 

Idealism, charisma, and "the issues" are 
for public consumption. What really de- 
termines who gets a presidential nomina- 
tion or becomes a federal judge or a local 
sheriff is service to the party and to the 
interests that hold it together. Such is the 
contention of authors Martin and Susan 
Tolchin -a New York Times reporter and 
a political science professor, respectively. 
Successful American politicians practice 
what is called "the art of obligation." This 
involves the buying and selling of favors, 
whether a zoning variance or a billion - 
dollar appropriation to help a local air- 
craft plant. 

Books at Random... 

The Drifters 
by James A. Michener (Random House) 

One of the major characteristics of Mr. 
Michener's storytelling art is his skill in 
setting credible, imaginary characters 
and actions in authentic backgrounds. 
Once again, in The Drifters, he is emi- 
nently successful in depicting the trau- 
mas that afflict a segment of today's so- 
ciety. This series of adventures begins in 
the Spanish resort of Torremolinos and 
moves from Spain to Portugal, back to 
Spain, and then on to Mozambique and 
Morocco. The eight protagonists, from 
three different generations, shun the life- 
styles and values of the past and are 
pulled toward the mad orbit of expatriates 
and dropouts, of drugs and rock music. 
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Smith's Gazelle 
by Lionel Davidson (Alfred A. Knopf) 

In this novel, Lionel Davidson has woven 
a superlative tale around the discovery of 
a beautiful, supposedly extinct creature: 
Smith's gazelle. Six such animals are 
sighted in the Israeli desert. But, before 
a naturalist can convince anyone of their 
existence, five are killed by hunters and 
the last, a female in kid, escapes into a 
ravine. Years later, two boys - an Arab 
and a Jew, who have been taught since 
infancy to hate each other - enter the 
ravine from opposite sides. There they 
discover an aged shepherd tending the 
now -multiplying flock of gazelles. Over- 
head, shelling begins.To Jews and Arabs, 
it is the Six -Day War. But to Smith's 
gazelle, it is once again the threat of 
extinction. 

rE ORDER 
THINGS 

the Hur ' emss 

ra 
chel Foucault 

Other 
Recent 
Random House 
Books 

Spring 1971 23 

www.americanradiohistory.com

www.americanradiohistory.com


"Operation 
Bootstrap" 
Revisited 
After 450 years of foreign 
domination, Puerto Rico is 
fast becoming an economic 
and political force in its 
own right. 

by Manuel Suarez 

Puerto Rico is a land of contrasts, a mix- 
ture of two cultures that sometimes blend. 
sometimes clash. Throughout its 450 - 
year history, many of its problems have 
stemmed from the domination of one cul- 
ture over another. It is a country that has 
yet to determine its political future, and 
what its decision will be is uncertain. Yet, 
Puerto Rico has been compared to 20th - 
century Japan as one of the economic 
miracles of this generation. 

It was not an instant miracle. The is- 
land's economic reforms began gradu- 
ally in the 1940s. Prior to that time, the 
economy was based almost exclusively 
on sugar production, and the Gross Na- 
tional Product was $287 million. Of the 
536,000 people in the labor force, 40 per 
cent worked only six months a year or 
less during the sugar harvest, the main- 
stay of the island's economy. 

The Depression of the 1930s affected 
the island severely. The population, about 
1.5 million in 1930, was growing rapidly; 
so was unemployment. The average 
sugar worker earned about 12 cents a 

day, and Puerto Ricans began to realize 
that they needed an extensive program of 
economic and social reform. 

Industrialization began successfully in 

1948 with "Operation Bootstrap," an ef- 
fort to attract American manufacturers to 
the island. What money the island could 
spare from its overwhelming social needs 
went to establish the basic services 
needed by industry - water, power, and 
transportation - and to seek out manu- 
facturers who could contribute to the is- 
land's development. 

During the first three years of Opera- 
tion Bootstrap, 82 factories employing 
6,200 people were set up by mainland 
companies. In 1950, the Economic De- 
velopment Administration (nicknamed 
Fomento, the Spanish word for develop- 
ment) was created by the government. 

Manuel Suarez is a reporter for the 
San Juan Star. 

Led by a pharmacist named Teodoro 
Moscoso, Fomento offered as induce- 
ments 10- to 17 -year tax exemptions, de- 
pending on where a company chose to 
locate; low wages, which are now being 
adjusted upward at a rate that will close 
the gap in a few years; and tariff -free 
movement of goods between Puerto Rico 
and the mainland. 

One of the main problems in attracting 
factories to the island was that Puerto 
Rico was considered to have no natural 
resources. Most of the jobs created in the 
early years of Operation Bootstrap were 
low- paying, such as in the garment in- 
dustry. Fomento gradually diversified its 

efforts and started to attract industries 
with such products as machinery, chem- 
icals, pharmaceuticals, and scientific in- 
struments. Among the electronics corn - 
panies, for example, is RCA's subsidiary 
in the town of Juncos, which employs 550 
workers and makes electron -gun mounts 
for color television tubes. Another RCA 
plant has been built in Barceloneta for 
the manufacture of shadow masks for 
color television tubes. 

Fomento has also actively promoted 
the growth of petrochemical complexes 
that could use oil brought in from nearby 
Venezuela. The petroleum by- products 
could supply other industries with mate- 
rials for manufacture into plastics, syn- 
thetic fibers, fertilizers, paints, aromatics, 
and pharmaceutical products. At present, 
the largest petrochemical complex in the 
world is operating in southwest Puerto 
Rico. By 1969, that industry's cumulative 
investment on the island had reached 
S726 million, with still higher expendi- 
tures projected for the early 1970s. 

Economic problems continue, of 
course. Puerto Rico's explosive popula- 
tion growth is one of the factors contrib- 
uting to the high rate of unemployment: 
13 to 15 per cent in the late 1950s, around 
11 or 12 per cent in the 1960s. In the 
spring of 1969, the unemployment rate 
dropped below 10 per cent for the first 
time in recent years, only to rise again as 

the recession in the United States was 
felt on the island. 

But by 1960, the number of plants had 
increased to 700, by 1968 to 1,700. These 
provided employment for more than 
103.000 people. The Gross National 
Product, rising at the rate of 10 per cent 
a year for the past 10 years, neared $4.6 
billion in 1970. 

The political party that brought about 
the industrialization of the island was the 
Popular Democratic Party, founded in the 
late 1930s by Luis Muñoz Marín. The PDP 
came into power in the election of 1940, 
when it gained control of the Senate. (At 
the time, Puerto Rico's governors were 
still appointed by the United States. Luis 
Muñoz Marín became the island's first 
elected governor in 1948.) 

Today, the political sentiments of the 
island's 2.8 million inhabitants are divided 
among three alternatives for Puerto Rico's 
status: independence, statehood, and 
Commonwealth. The ideal of l,;depend- 
ence had been very strong in the 19th 

century, and many Puerto Ricans fought 
for the freedom of Cuba, Venezuela, and 
other Latin American nations. In 1897, 

Puerto Rico had been granted autonomy 
by Spain, which gave it greater self -gov- 
ernment in certain respects than it subse- 
quently had for many years under United 
States rule. 

After the Spanish- American War in 

1898, the United States acquired Puerto 
Rico and other lands from Spain through 
the Treaty of Paris. Some Puerto Ricans 
wanted immediate independence; others 
wanted statehood. Although United States 
citizenship was granted to Puerto Ricans 
in 1917, the United States kept Puerto 
Rico as a "possession" until 1952, when 
it granted the island its Commonwealth 
status. 

During its early years, the Popular 
Democratic Party advocated both inde- 
pendence and economic reform. How- 
ever, it changed its platform soon after 
coming into power and now advocates 
permanent association with the United 
States as a Commonwealth. But many of 
its opponents - advocates of statehood, 
in this case - believed that the PDP actu- 
ally continued to favor independence and 
was only trying to bolster the economy 
until the party could sue for independ- 
ence. Even after 1952, when Congress 
and the people of Puerto Rico approved 
the constitution that created Common- 
wealth status, this feeling still prevailed. 

In 1968, a severe split in the Popular 
Democratic Party permitted the New Pro- 
gressive Party (an offshoot of the State- 
hood Republican Party formed by Luis A. 

Ferré in 1967) to win control of the gov- 
ernorship and the House of Representa- 
tives by a small plurality while the PDP 
retained control of the Senate. 

With a statehood party in power, the 
islanders started to polarize around the 
two extremes, statehood and independ- 
ence. There are no reliable political polls 
to tell how sentiment may have changed 
since the 1968 election, but evidence in- 
dicates that both the statehood and the in- 
dependence parties have gained strength 
at the expense of the PDP. 

Moreover, the victory of the statehood 
party has had a radicalizing effect on 
some of the independentists, particularly 
on the youth division of the party. Anti- 
government demonstrations have be- 
come more numerous, and upheavals at 

the University of Puerto Rico in San Juan 
led to the burning of the ROTC building, 

" 'Puerto Ricans have two languages, 
two citizenships, two basic 
philosophies of life, two flags, two 
anthems, two loyalties.' " 

René Marqués 
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injuries, and the death of one student in 

early 1970. On March 11, 1971, two po- 
licemen and an ROTC student were killed 
and more than 60 persons injured at the 
university, which subsequently was closed 
for 31 days. Fire bombings of American - 
owned businesses also have increased, 
resulting in millions of dollars' worth of 
damage. 

Under its Commonwealth status, Puerto 
Rico is largely autonomous in its internal 
affairs. Its government assumes respon- 
sibility for functions such as police and 
fire protection, education, road and high- 
way construction, and public health and 
ivelfare programs and supervises munici- 
pal fiscal affairs. 

The United States provides defense 
Puerto Ricans serve in the U.S. armed 
orces) and legislates in such areas as 
customs collections. Writs of error and 
appeals from judgments may be sub- 
mitted to the U.S. Court of Appeals and 
the Supreme Court. Residents of the 
Commonwealth, although they do not 
vote in federal elections and do not have 
voting representation in Congress, are 
represented in the House of Representa- 
tives by a Resident Commissioner who 
has a voice but not a vote. 

Puerto Ricans do not pay federal in- 
nome taxes, although the island qualifies 
`or most federal state -aid programs. How- 
ever, the Puerto Rican income -tax rate 
is almost as high as the federal. 

Other federal taxes do not apply ex- 
cept by mutual consent, as in the case of 
social security taxes. Excise taxes col- 
lected by the government on Puerto 

"Puerto Rico has been compared to 
20th -century Japan as one of the 
economic miracles of this generation." 

Rican exports such as rum and tobacco 
and tariffs collected by the U.S. Customs 
Bureau on foreign products sold on the 
island are returned to the Commonwealth 
treasury. 

Yet, the granting of Commonwealth 
status in 1952 - and confirmation of the 
island's desire to maintain permanent as- 
sociation with the United States in the 
plebiscite of 1967 - has not put an end 
to the controversy. It remains one of the 
most divisive problems on the island and 
goes well beyond political or economic 
considerations. 

Puerto Rico values its cultural heritage 
highly, and one of the main arguments in 

favor of independence is that American 
influence may overwhelm the island's 
culture. This view is shared by some who 
favor Commonwealth status - although 
they tend to believe that, w th some mod- 
ifications in the relationship, Puerto Rico's 
cultural heritage could be preserved. 
However, the political and economic re- 
lationship with the mainland has led to a 

divided sense of national identity. Puerto 
Ricans do not feel completely American 
nor completely Puerto Rican. As play- 
wright René Marqués explains: "This is 

really a schizophrenic society. Puerto 
Ricans have two languages, two citizen- 
ships, two basic philosophies of life, two 
flags, two anthems, two loyalties. It is very 
hard for human beings to deal with this 
ambivalence." 

Part of the problem of preserving the 
cultural heritage has its roots in the first 
40 years of U.S. rule when, unfamiliar 
with the ways of colonialism, the United 
States attempted to reshape the island in 
its own image. Since more than 83 per 
cent of the population over 10 was illiter- 
ate, the Americans built schools. But, in 

the attempt at Americanization, the U.S. 
government ordered all schools to use 
English as the language of instruction. 
Since the few available textbooks were 
printed in Spanish, and since teachers 
were forced to lecture in a language 
neither they nor their students had mas- 
tered, it was a miracle that anyone learned 
anything at all. 

Although its current activity in the arts 
is remarkable, much of Puerto Rico's 
cultural activity goes back to the 19th 
century. Formal education was still the 
province of the wealthy; but many Puerto 
Rican artists were self- taught, and cul- 
tural life blossomed. Many critics and 
historians consider the last 25 years of 
the 19th century the golden age of the 
island's cultural life. 

By the mid -20th century, as education 
became more readily available and the 
literacy rate soared to 90 per cent, cul- 
tural activity once again becan to revive. 
Pablo Casals, the Spanish cellist, opened 
the annual Casals Festival in 1957. The 
Symphony Orchestra of Puerto Rico was 
established by legislative action in 1958. 
The need for more local musicians led 
to the founding of the Puerto Rican Con- 
servatory of Music in 1959. 

The Ballets de San Juan presents three 
series of performances a year - two in 

San Juan and one in Ponce. It commis- 
sions music from local and international 
composers, offers classroom lectures 

and demonstrations in high schools, and 
brings leading dancers and ballet teach- 
ers from outside the island to work with 
the company. In the fall, its presentations 
are shown as part of the International 
Theater Festival - one of five annual 
theater festivals in Puerto Rico. 

Since few Latin American writers are 
translated into English, most Puerto Rican 
authors remain unknown in the United 
States. Classic literary figures include 
poets Luis Lloréns Torres and Luis Palés 
Matos, novelist Pedro Juan Soto, and 
playwright René Marqués. 

The Spanish influence on the island 
and the island's culture and pleasant cli- 
mate are factors that attract many tourists 
to the island. Tourism owes its growth to 
the opening, in 1949, of the Caribe Hilton 
Hotel, still a showpiece of the island's 
$223- million tourist industry. When the 
Economic Development Administration 
could not find a hotel chain interested in 

investing several million dollars in Puerto 
Rico, it offered Conrad Hilton the kind of 
deal few businessmen could refuse: 
Fomento would build a hotel at no cost 
to Hilton if he would operate it and share 
the profits with the government. The $8- 
million structure was designed so that it 

could be easily converted into a hospital 
if it did not succeed as a hotel. Despite 
early uncertainty, the hotel proved an im- 
mediate success and was the beginning 
of the Hilton Hotels international empire. 
The jet age put San Juan only three -and- 
one -half hours from New York; and tour- 
ism grew rapidly. 

However, the government remained 
somewhat ambivalent toward this devel- 
opment throughout the extraordinary pe- 
riod of growth, and, even now, Puerto 
Rico does not want to evoke a Miami- or 
Las Vegas -type image - spending much 
less on promotion than do most countries 
with a large tourist industry. Other prob- 
lems have also beset the industry. Rising 
costs have forced hotel operators to raise 
prices; at the same time, the recession in 
the United States has made many people 
reluctant to travel. 

Much remains to be done in terms of 
social and economic improvement on the 
island. But the progress Puerto Ricans 
have made so far indicates that they are 
highly capable of solving their own prob- 
lems. In April, the government announced 
a new program aimed at attracting some 
$4 billion in industrial development by 
1980. Says Manuel A. Casiano, recently 
appointed director of the Economic De- 
velopment Ad ministration, "This will mean 
that we will be doing twice as much as 
before in half the time." 

The days of "Operation Bootstrap" are 
over. And a major push toward rapid ex- 
pansion of the island's economy is under 
way. 
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Lunar Rover 

by Sanders LaMont 

Scheduled for first use in 
July, this moon -probing 
vehicle may provide an 
innovative approach to the 
exploration of outer space. 
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Man will take his first extraterrestrial mo- 
tor trip this summer when U.S. astronauts 
climb aboard a "moon buggy" and drive 
around the lunar surface. Their vehicle 
will be the Lunar Rover, designed to al- 
low greater exploration of the moon than 
has been possible by men on foot. Space 
officials are convinced that the Rover and 
vehicles similar to it will open up new 
possibilities - not just for the remaining 
three Apollo crews but for astronauts of 
future generations. 

First to use the Rover will be Apollo 15 

spacemen David R. Scott and James B. 
Irwin, who are scheduled to land on the 
moon in late July. Major Alfred M. Worden 
will remain in orbit while Scott and Irwin 
are on the moon. 

"Driving on the surface is going to be 
most interesting," Irwin says. It should 
be a beautiful view, and I hope everybody 
will enjoy it with us." 

Indeed, what the astronauts see should 
be quite spectacular. Their landing site, 
the northernmost so far, is a smooth basin 
465 miles north of the lunar equator, sur- 

unded by rugged terrain, in an area 
lied the Hadley- Apennines. The site 

was picked for its access to a variety of 
topographical features. Immediately to the 
south is a mountain 11,000 feet high. To 
the west is Hadley Rille, a valley -like 
gorge 1,200 feet deep and three -quarters 
of a mile wide. East of the basin is the 
Apennine Front, a 14,000- foot -high moun- 
tain range that will have to be crossed 
just before landing, and the ruggedness 
of the terrain will force an approach twice 
as steep as that for Fra Mauro, the hilly 
destination of Apollo 14. Adding to the 
difficulty of the landing is the extra weight 
load on the Lunar Module - the Lunar 
Rover, its equipment, and extra fuel for 
the flight - although for this mission the 
designers have given the LM an extra 20 
seconds of hovering time at 100 feet. 

The astronauts will explore three dis- 
tinctly different types of terrain during their 
seven -hour journeys, each designed as a 

geological traverse. The first "moonride" 
will consist of a trip to the base of the 
Apennine Front and a stop at the edge of 
Hadley Rille. On the second exploration, 
the men will return to the base of the 
mountain range, passing by several large 
craters. Craters are of continuing interest 
to scientists because their age can be 
determined, and the astronauts will be 

amble to distinguish the newer craters 
wOm older ones that have eroded. The 
third and final excursion will be toagroup 
of hills north of the landing site that seem 
to have resulted from volcanic activity. 

The Rover looks deceptively simple. It 

Sanders LaMont is science editor of the 
Cocoa, Fla., newspaper Today. 

"'This isn't like earth terrain,'' Scott 
says, "'and naturally, we'll have 
to go slower. We have enough flexi- 
bility to spend whatever time is 
needed at any given point.'" 

is actually a complex piece of equipment 
with a difficult job to do. It is, in reality, a 
480 -pound spacecraft on wheels and is 
equipped with its own computer, com- 
munications, and earth -controlled color 
TV systems as well as two separate steer- 
ing systems. 

After the Lunar Module has landed, one 
astronaut, probably Irwin, will climb down 
the ladder to the moon's surface and re- 
move the Mylarthermal protection around 
the Rover, which has been stored in the 
bottom of the LM with its wheels folded 
on top. By pulling a white nylon tape at- 
tached to a worm gear, Irwin will maneu 
ver the front end of the Rover down to the 
surface - its weight carried by the LM 
structure, not by Irwin. As the front swings 
down through a 45' arc, the wheels will 
pivot and lock into travel position. 

Next, Irwin will climb about halfway up 
the ladder, pull another tape, and work 
the rear of the Rover down to the surface. 
Finally, he will disconnect the telescop- 
ing metal tubes and cables that have 
eased the vehicle down and check to 
make sure that all the wheels are locked 
properly into place. Irwin will then unfold 
the left seat, climb aboard, and drive the 
Rover out of the Lunar Module's shadow 
into the sunlight. (Were it to stay in the 
shadow too long, its batteries might be- 
come too cold to function adequately.) 

Meanwhile, astronaut Scott will collect 
the tools, rock bags, cameras, antennas, 
drills, and the communications unit and 
put them all into the Rover. Preparations 
may take the two astronauts 30 to 45 
minutes, and then they are ready to go - 
almost. 

The navigation system must be set be- 
fore they drive off. Since the moon has 
no magnetic north pole, the astronauts 
will have to find their bearings by the 
angle of the sun. After turning on the 
power, they will point the Rover away 
from the sun and use a sundial -like de- 
vice on the dashboard to tell them exactly 
in which azimuth (horizontal direction) 
the Rover is pointing. That information in 
turn is used to set the gyroscope in the 
navigation system, and the vehicle is 
ready. In effect, they will have given the 
navigation system an artificial (geograph- 
ic) north that will enable it to orient itself 
accurately. 

The astronauts will navigate the Rover 
by means of a dead -reckoning system 
capable of telling them the direction and 
distance to the LM and reporting total 
distance traveled at any time during the 
mission. The navigation system includes 
the directional gyroscopic unit, a signal - 
processing unit (essentially a small solid- 

Training exercise for upcoming Apollo 15 flight 
demonstrates how the RCA ground- commanded 
color TV camera will be placed aboard the 
vehicle in which astronauts Scott and Irwin will 
explore the moon's surface. 

state computer for solving navigational 
trigonometry problems), and display units 
showing heading and odometer readouts. 

Either astronaut can drive the Rover. 
Instead of a steering wheel, the vehicle 
has a T- shaped control stick between the 
two seats. Push it forward, and the Rover 
goes forward. Lean it right, and it goes to 
the right. Pulling straight back on the 
stick applies the brakes, and the Rover 
can be locked in that position. 

The Rover is powered by two sets of 
batteries, each of which is sufficient to 
power the vehicle. The batteries feed 
electricity to a motor in each wheel, a ver- 
sion of four -wheel drive that gives the 
vehicle more climbing power as well as 
an extra safety margin. The four motors 
operate independently, so that if one of 
them fails it can be disconnected and the 
wheel allowed to roll free. 

These batteries also power the naviga- 
tion system: and, if that fails, the astro- 
nauts would be able to follow the Rover's 
tracks back to the LM. In an emergency, 
the same batteries could be used to 
power the communications unit, which 
has its own batteries. In fact, the Rover 
and its equipment are designed to con- 
tinue functioning through most failures. 
But, to ensure further safety, another pre- 
caution had to be taken: The astronauts 
will not travel to any point farther than 
three miles away from the LM -a rea- 
sonable walking distance. 

Do the astronauts expect trouble? 
"This isn't like earth terrain," Scott 

says, "and naturally, we'll have to go 
slower. We have enough flexibility to 

spend whatever time is needed at any 
given point." But he adds that a geologist 
on earth would take several weeks to 
cover the same amount of territory. 

Several innovations that extend the 
capability of the Rover will make it pos- 
sible for the astronauts to share what 
they see with TV audiences. On previous 
Apollo missions, television cameras had 
depended on power supplies within the 
Lunar Module and were hooked to the 
LM by a TV cable about 100 feet long. 
Because of this power limitation, people 
have never seen an astronaut as far as 
100 yards away from the LM. On their 
July mission, however, the Apollo 15 
astronauts will carry a color television 
camera. designed by RCA, and their own 
power supply aboard the Rover. 

Before their first journey, Scott and 
Irwin will mount the television camera 
and antennas on the vehicle. The um- 
brella- shaped, high -gain antenna for col- 
or transmission, mounted on the front of 
the vehicle, will have to be folded as the 
spacemen travel so as not to obscure 
their vision. So, when they stop to explore 
an area, the astronauts' first order of 
business will be to unfold the antenna 
and point it toward earth. The Rover will 
be positioned so that the two men can 
work in front of the camera. 

Once the camera is in place, the astro- 
nauts won't have to worry about its oper- 
ation. At the NASA Manned Spacecraft 
Center in Houston, engineers Edward I. 

Fendell and Granvil A. Pennington will be 
watching a small television screen and 
serving as directors and remote -control 
cameramen for the lunar TV show. By 
radio, they will be able to turn the camera 
on and off, swing it around, and tilt it up 
and down to follow the astronauts' activi- 
ties. If the astronauts go into a shadowed 
area, the engineers can adjust the light 
control - again by earth -moon radio link - to obtain the best picture. Fendell and 
Pennington also will be able to zoom the 
camera's lens in and out to get the best 
view of any scene or activity. They will 
have great flexibility in following the ex- 
ploration since damage to the camera 
from sunlight will not be a concern. The 
camera employs RCA's silicon intensifier 
tube, or SIT, which cannot be harmed by 
bright light - even when pointed directly 
into the sun. The SIT also performs very 
well under low light levels; therefore, the 
camera will be able to provide views of 
the astronauts even when they are work- 
ing in heavily shadowed areas. 

However, even as they drive, the astro- 
nauts can maintain radio contact with 
earth through the RCA -designed Lunar 
Communications Relay Unit. This brief- 
case -sized package, which will be car- 
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vied on the Rover, has a small, omnidi- 
rectional antenna as well as the folding 
umbrella antenna, which is 38 inches in 
diameter. Whereas on previous missions 
any communication from astronauts on 
the lunar surface had to be retransmitted 
through the Lunar Module, the new relay 
unit will be able to transmit television, 
voice, and telemetry signals directly to 
earth. 

Weighing only nine pounds on the 
moon and measuring 6 x 16 x 22 inches, 
the LCRU could be hand carried. The 
color TV camera will be connected to the 
LCRU by cable, while the astronauts' voice 
and telemetry data will be transmitted to 
the LCRU from their backpack radios, also 
built by RCA. The mission commander's 
backpack radio will receive the voice and 
telemetry from the second astronaut, mix 
those signals with the commander's voice 
and telemetry signals, and transmit every- 
thing to the LCRU on a very high fre- 
quency. The LCRU then will convert the 
astronauts' VHF signals to ultra -high fre- 
quency, combine them with the TV sig- Is fed in from the camera by cable, and 

Wfansmit the information to earth -based 
receiving sites. The signals then will be 
relayed via radio links, telephone lines, 
and satellites from the receiving sites to 
Mission Control in Houston. There, the 
TV signals will be converted to commer- 
cial television standards and released 
for broadcast. Transmission from the 
moon takes less than two seconds, and 
conversion of the TV signals to commer- 
cial standards takes about four seconds 
more. Earth -to -moon transmissions will 
follow the same route from Houston, ex- 
cept in reverse and at slightly different 
frequencies. 

Part of the astronauts' work on the 
moon will be to evaluate the Rover as a 
tool for exploration. Duplicating exactly 
the way the vehicle will perform on the 
moon is impossible on earth, but exten- 
sive training and preparation have made 
them confident of its success. They have 
used a prototype to train on simulated 
lunar terrain in Houston and at Cape Ken- 
nedy; they have also undergone simula- 
tions of lunar gravity at Houston and 
parabolic aircraft flights in Air Force jets 
and have worked with computer models. 

Designing and building the Rover has 
not been an easy job. Aerospace firms 
were invited to submit proposals in July, 

x,969, giving the winner 17 months to de- 
...Aver the finished product. But it was the 

difference between designing a car for 
moon rather than earth travel that caused 
much difficulty. One of the requirements 
was that the Rover must be able to carry 
more than twice its own weight, some- 
thing no conventional automobile or truck 

"Whereas on previous missions any 
communication had to be retrans- 
mitted through the Lunar Module, 
the new relay unit will be able 
to transmit television, voice, and 
telemetry signals directly to earth." 

can do. Also, the Rover has to be able to 
withstand a temperature range of 500° F 

with complete reliability; many metals 
used on earth would become brittle and 
break under such conditions. Further- 
more, it will have to travel 40 miles in 78 
hours with unlimited starts and stops. 
Other problems involved designing the 
navigation unit and the deployment sys- 
tem that lowers the Rover to the surface. 
The latter has to fit within a very limited 
space on the LM and function at one - 
sixth the earth's gravity. Despite the diffi- 
culties, Boeing, which won the contract, 
delivered the Rover two weeks early. 

Convinced of the Rover's success, 
space experts have been discussing the 
possibility, however unlikely, of a remote - 
control package that could be developed 
in time for the last Apollo moon flight in 

the fall of 1972. That would allow the 
astronauts to use the Rover, then leave it 

hooked up for Mission Control to operate 
after their departure, much in the manner 
of Russia's Lunokhod vehicle. 

Plans are being considered for devel- 
opment of bigger and better lunar roving 
vehicles, multiwheeled laboratories that 
could land on the moon unmanned and 
be boarded by crews that would arrive in 

another spaceship. 
NASA already has the germ of an idea 

for a Martian Rover that could carry men 
to the surface of Mars on a saucer - 
shaped lander, allow them to explore, 
and then carry them back to an orbiting 
spacecraft. 

Although space experts predict these 
things will happen, they cannot predict 
when. There are no manned landings 
planned for the moon or other planets by 
the United States after 1972, and at pres- 
ent the most optimistic guess by NASA is 
that we will not return to manned lunar 
exploration until the 1980s. 

The Russians, who do not announce 
space plans in advance, do provide some 
hints as to what they are thinking about. 
In a technical paper praising the recent 
Soviet moon car accomplishments, the 
authoritative science writer, Yuri Marinin, 
concluded: "There are some advantages 
of astronauts exploring the moon too, 
especially if they are scientists special- 
ized in lunar studies. In the long run, the 
most important thing is to find an optimum 
combination of manned and unmanned 
vehicles." 

And that is what Dave Scott and Jim 
Irwin plan to do with their Lunar Rover 
this July. 

(Top) The "MOLAB" is a prototype of sophisticated vehicles that may explore the surface of 
the moon later in this century. (Center) This full -sized working model of a "moon car" is expected 
to enable astronauts to range as far as 600 miles over the lunar surface by the end of the 1970s. 
(Bottom) During a training session in New Mexico, astronauts Irwin (left) and Scott maneuver a 

model of the Lunar Rover. 
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The meter is defined as 1,650,763.73 
wavelengths in vacuum of the orange -red 
line of the spectrum of krypton -86. An 
interferometer is used to measure length 
by means of light waves. 

1,650,763.73 Wavelengths 

One Wavelength 

Going Metric: 
A Technology 
Assessment 

After two centuries of 
congressional debate, the 
United States may soon 
convert to a metric system 
of measurement: meters 
for yards, liters for gallons, 
and kilograms for pounds. 
Are we ready? 

by Lewis M. Branscomb 

Dr. Branscomb is director of the Nationa: 
á;:reau of Standads 

Many of today's common measures came 
into "standard" usage as early as Anglo -Saxon 
times: the inch. the length of the knuckle of 
the thumb, and the cubit. the distance from the 
elbow to the tip of the middle finger 

1 inch 

The ability of technology to produce so- 
cial change has been brought home by 
the impact of industrialization on the en- 
vironment and on political and social 
institutions. The concept of "technology 
assessment" calls for a rational evalu- 
ation of the consequences of technolog- 
ical change so that man may manage it 

more prudently. 
Although much has been said and writ- 

ten about technology assessment, only a 

few such assessments have been at- 
tempted by the federal government. The 
most recent is the U.S. Metric Study, still 
in progress. It examines the social, tech- 
nical, and economic consequences of a 

change that some proclaim would entail 
enormous costs and disruptions to Amer- 
ican society, while others concentrate on 
the overriding benefits to be gained. 

In 1968, Congress passed Public Law 
90 -472. It charged the Secretary of Com- 
merce with an evaluation of the conse- 
quences to the United States of the in- 
creasing use of metric measurement 
throughout the world. The secretary was 

also called upon to describe alternative 
courses of action. The task of carrying 
out the study was assigned to the Na- 
tional Bureau of Standards, and a report 
is due in August, 1971. 

Congressional discussion about the 
metric system arose at the very begin- 
ning of our republic. The United States 
was the first nation to adopt a decimalized 
currency, but it stopped short of adopting 
metric measures at the time they were in- 
troduced in France. In 1866, a long con- 
gressional debate terminated in a corn - 
promise; and a law was passed to legalize 
use of the metric system in trade and 
commerce. Ever since that date, we have 
been legally dual with respect to com- 
mercial uses of measurement. 

In 1893, the basic measurement stan- 
dards through which all U.S. measure- 
ment compatibility is assured became 
metric. This change came about through 
the Treaty of the Metre, which provided 

1 cubit 

for a General Conference on Weights and 
Measures at which 43 nations - includ- 
ing the United States - agreed upon a 

uniform basis for measurement. Thus 
evolved the first complete, compatible 
system of measurement, the International 
System of Measurement (S.I.). 

At the close of World War I, General 
Pershing called public attention to the 
advantages the Army would gain if troops 
serving in metric countries were familiar 
with the metric system. This began an- 
other period of congressional debate on 
whether the United States should change 
to the metric system, which ended with 
opponents and proponents once again 
exhausting the attention span of Con- 
gress and with the issue still unresolved. 

This long history seems to demonstrate 
that only the most compelling circum- 
stances can justify a social decision to 
change such a personal and instinctive 

Meter Bar 
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thing as ones familiar notions of dimen- 
sion and quantity. Why, then, has Con- 
gress once again posed the question, 
"What should we do about the metric 
problem ?" 

Circumstances have changed. Since 
World War II, Japan, India, Great Britain, 
South Africa, Australia, New Zealand, 
and other countries have either converted 
to metric usage or committed themselves 
to doing so. Canada recently declared 
conversion to metric measure a definite 
goal of national policy. Eventually, the 

Ited States will be the only major na- 
n using an English -based measure- 

ment system. 
The world is shrinking with extraordi- 

nary rapidity. International communica- 
tions and travel facilitate increasing 
contact among the peoples of the world. 
International trade is an increasingly im- 
portant element in the world economic 
scene. Indeed, the United States boasts 
the largest international trade activity in 
the world. Yet, this multibillion -dollar 
business is small compared to the sales 

of overseas enterprises capitalized by 
U.S. corporations. Overseas investment 
is the most rapidly growing segment of 
our economy. 

These new patterns in the world have 
been brought about largely by technol- 
ogy. Further progress depends upon 
continued strength in research and de- 
velopment and the streams of technology 
itself. The America that contemplates 
once again the possibility of metric con- 
version is, therefore, a very different 
America from that which previously con- 
sidered such a change. The reasons for 
desiring international harmony in mea- 
surement language have become more 
compelling. But so has the extent to 
which our national life is locked into our 
technology and through it our customary 
measurement language. 

When we recognize that a period of 10 
to 20 years would probably be required 
for the United States to become primarily 
metric, we must appreciate that our deci- 
sion on the metric issue should not rest on 
the needs of America today but on those 
of America in the 1980s, '90s, and into 
the 21st century. We may be tempted to 
postpone consideration of the metric 
question, but the problem of a rational 
decision will only get more difficult with 
each passing year. 

It is possible that events will overtake 
us. The use of metric language may in- 
crease spontaneously at such a rate that 
we will find ourselves with extensive dual 
usage but without any national policy 
decision. True, we are far from that situ- 
ation today, with only a small percentage 
of our manufactured goods made to met- 
ric specifications and only perhaps 10 
per cent of our school children trained in 
metric measurement language. However, 
there are signs of change all around us. 

In research and development, the use 
of metric measurement is often extensive. 
RCA, for example, uses metric standards 
in such areas as laser technology and 
acoustic holography. In terms of manu- 
factured goods, more than 10 per cent 
of the automobiles driven by Americans 
are made abroad according to metric 

. , ìlïF ANMak: 

i 

.. the 36 barleycorn loot and the yard, the 
distance from the tip of the nose to the end of 
the middle finger on the outstretched arm 
of King Edgar (944 -975) 

measurements. Moreover, both the Ford 
Pinto and GM's Vega contain parts made 
to metric standards. American -made skis, 
which until recently were sized in feet 
and inches, are now sold in standard 
metric lengths. The pharmaceutical in- 
dustry and the medical profession are 
almost completely metric in practice. 
Many prepackaged grocery products 
specify quantities in both metric and the 
customary American units. 

There is little doubt that the use of met- 
ric language in America will increase. 
The question is how quickly. 

Much of the confusion in the debate 
about metric conversion centers on three 
aspects: language, mathematics, and de- 
sign. Metrication is not the same thing as 
decimalization, but it would undoubtedly 
facilitate decimalization and improved 
ease of mathematical operations for those 
who receive the proper decimal training. 

Our natural predeliction for the use of 
whole numbers in design - and a prefer- 
ence for whole numbers to specify prod- 

uct quality as an aid in unit -price com- 
parison - links changes in measurement 
language to necessary changes in hard- 
ware. Hardware changes are the largest 
source of cost and confusion in any pro- 
gram of metric conversion. Some oppose 
such a program because they believe 
that virtually everything - the gauge of 
railroad tracks, the width of highways, 
and the size of toothbrushes - would 
have to be changed accordingly. In fact, 
most of the astronomical cost estimates 
involving metric conversion are based on 
such fallacious assumptions. 

However, most of the hardware changes 
that would be needed would result from 
the use of whole numbers in design for 
new products developed by metric - 
trained engineers - plus those changes 
in present products and practices needed 

U.S. Prototype Kilogram No. 20 1 Kilogram 

The standard for the unit of mass. the 
kilogram. is a cylinder of platinum - 
iridium alloy kept by the International 
Bureau of Weights and Measures at Paris. 
A duplicate in the custody of the 
National Bureau of Standards serves as 
the mass standard for the United States. 
This is the only base unit still defired 
by an artifact. 

i 
1 Pound 

1 pound (avdp) 0.45359237 kg 
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to conform to internationally compatible 
industrial standards. It is in this area that 
the United States faces one of the greatest 
opportunities inherent in the metric issue. 

Until recently, the complete system of 

scientific units had never been interna- 
tionally defined. Because of variations 
from one country to another, one could 
still say that there are several metric sys- 
tems in use. The International System is 

built on the metric base but is extended to 
include compatible units for measuring 
not only length, mass, temperatures, and 
time but also electricity, radiation, and 
the many other fields in which scientists 
work. The United States could thus take 
a leadership role in the international de- 
velopment of a compatible body of high - 
quality, internationally accepted stan- 
dards. And we might be better prepared 
to accept the use of international metric - 
measurement language if the best Amer- 
ican technology were embodied in the 
engineering specifications themselves. 
The first interim report of the metric study, 
transmitted to Congress by the Secretary 

Acceleration of 1m /s' 

1N= 1kg.1m 
1s' 

Closely allied to the concept of mass is 
that of force. The SI unit of force is the 
newton (N). A force of 1 newton, when 
applied for 1 second. will give to a 

1- kilogram mass a speed of 1 meter per 
second (an acceleration of 1 meter per 
second per second). One newton equals 
approximately two -tenths of a pound 
of force. 
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1 fathom 

... the fathom. a spreading of arms, and the 
acre. the amount of land that could be plowed 
in one day by a yoke of oxen. 

of Commerce in December, 1970, sup- 
ports the wisdom of this international 
standards strategy as an advantageous 
course for America regardless of the de- 
cision on domestic metric conversion. 

Going metric will produce no miracles. 
Whether metrication will change the fu- 
ture and solve our problems is not the 

question before us. There is evidence that 
metric conversion might improve our bal- 
ance of trade, and many importers and 
exporters support conversion. But it is 

product, price, and quality - not mea- 
surement language - that dominate trade 
patterns. 

An internationally compatible measure- 
ment language might facilitate commu- 
nications among nations; but the dis- 
similarity of spoken languages is clearly 
a greater barrier to communication than 
is dissimilar measurement language. Go- 

ing metric will probably not cure any ma- 

jor problem facing the nation. On the 

other hand, being metric might be a sig- 
nificant element in the national posture 
needed for the 1980s and beyond. 

Although it is difficult for different 
groups to agree on the cost or benefits of 

conversion, there is general agreement 
on the question of the time -scale for con- 
version. Virtually no one believes that a 

period of conversion could be shorter 
than five to seven years, and almost 
everyone agrees that a prolonged period 
during which dual inventories of both 

metric and customary materials and com- 
ponents are maintained will be exces- 
sively costly. Indeed, the very concept of 

100 -per cent conversion is not only an 

illusion but not even a desirable or nec- 
essary objective - even if the preponder- 
ance of evidence should suggest that a 

national conversion program be in the 
public interest. 

In evaluating the option of continuing 
the present laissez -faire policy- in which 
engineers, workers, manufacturers, and 

teachers use whichever measurement 
system they prefer - one must pay close 

attention to the possibility that such a 

policy may tend to impose serious bur- 
dens on our society. It would be unfortu- 
nate if large numbers of workers, small 
businessmen, operating engineers, and 
tradesmen found that a measurement - 
language barrier put them at a disadvan- 
tage vis -à -vis research scientists, design 
engineers, and the well- trained, highly 
skilled work force of large and interna- 
tionally based manufacturers that may 
have relatively little difficulty in accom- 
modating to metric change wherever and 
whenever they find it advantageous. 

Does the solution lie in the direction of 
inhibiting the development of metrication? 
Or does it lie in programs to bring all seg- 
ments of society along together in some 
form of national, voluntary cooperation 
toward increased metric usage? Such 
questions lie at the heart of the current 
study. 

The final answers to such questions 
may not be widely accepted. Beyond the 
available facts, there is plenty of room 
for major differences in point of view. 
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With this in mind, the Bureau of Stan- 
dards' metric -study team has concen- 
trated on the objective of providing every 
representative group or concerned firm 
or individual an opportunity to be heard. 
Through extensive statistical studies, 
widely publicized national conferences 
and other means, the study team has re- 

ceived the views of organizations repre- 
senting some 40 million individuals and 
more than 1 million individual enter- 
prises. Even so, the subject continues to 

be widely misunderstood and to produce 
reactions on both sides that are bas 
more on emotion than on objective fac . 

The most valuable contribution that any 
individual or organization can make to 
the national position with respect to 
metric conversion is to ensure that his 

neighbors and colleagues have informed 
themselves about the true issues and 
have made every effort to express their 
views. 

Water Boils 

Body 
Temperature 

Water Freezes 

Absolute Zero 

r1 373.15 

310.15 

273.15 

233.15 

Kelvin 

100 

37 

0 

Celsius 

40 

273.15 

n 212 The thermodynamic, or Kelvin. scale c 

temperature used in SI has its origin 
or zero point at absolute zero and has 
fixed point at the triple point of water 
defined as 273.16 kelvins. The Celsiut 
scale is derived from the Kelvin scale. 
The triple point is defined as 0.01'C o 
the Celsius scale, which is approxima 
32.02 F on the Fahrenheit scale. The 
relationship of the Kelvin. Celsius. ani 
Fahrenheit temperature scales is 
shown below. 

98.6 

Temp F +40= 1.8(Temp C 40) 

32 Temp F= 1.8(Temp C) +32 
Temp C =(Temp F- 32)/1.8 
Temp K =Temp C-273.15 

40 

Fahrenheit 
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RCA 
MONTSERRAT 

CABALLÉ 

GREAT 
OPERATIC 
HEROINES 

Tosca 
Desdemona 

Amelia 
Louise 

Anna Bolena 

RED SEAL 

Great Operatic Heroines 
Montserrat Caballé, soprano 
Carlo Felice Cillario conducting 
the Barcelona Symphony Orchestra 
LSC -3209 

The magnificent vocal instrument of 
Montserrat Caballé portrays four great 
heroines at terrifying or trying moments 
of their lives and one heroine in a mo- 
ment of ecstatic happiness on this Red 
Seal release. These arias range from the 
"Willow Song" and "Ave Maria" of Verdi's 
Otello to "Vissi d'arte" of Puccini's Tosca. 

Afith her natural expressiveness and 
nse of majestic power, Mme. Caballé 

evokes feelings of passion, pathos, ten- 
derness, and violence. 

Rcn VICTOR 

The Point ! 

Nilsson LSPX -1003 

A feature -length, animated musical fan- 
tasy called The Point" was premiered 
on network television in February, 1971. 
Based on an original story by Nilsson, the 
popular composer -performer who also 
wrote the score and sang its lyrics on the 
soundtrack, "The Point" tells the story of 
a little boy who lives in a land where 

4fterybody and everything is pointed and 
ono is banished to the pointless forest 
because his head is round. There, he and 
the audience learn some gentle truths 
and get a few points. Original songs in- 
clude "Are You Sleeping ?," "Me and My 
Arrow," "Think About Your Troubles," 
as well as the title song. 

RC/1 

The 
Guarneri Quartet 
Beethoven 
The Complet. 
String Quartets 
Grosse Fuge 

Beethoven: The Complete String 
Quartets and the Grosse Fuge 
The Guarneri Quartet VCS -11 -100 

Beethoven's 16 quartets round off the 
great tradition begun and carried to mag- 
nificent heights by Mozart and Haydn - 
some of the most sophisticated, intellec- 
tual, and beautiful music ever written. The 
Guarneri Quartet is perhaps today's fore- 
most performing chamber group as well 
as the youngest. During the past five 
years, the Guarneri has recorded all the 
quartets now assembled in an 11- record 
Red Seal set. The recordings are also 
available in three separate packages - 
"early," "middle," and "late" - in ac- 
cordance with the periods during which 
the quartets were composed. 

The Third World 
The Third World LSP -4502 

The Third World, a brand -new five -man 
rock band from St. Petersburg, Fla., per- 
forms nine original compositions in its 
initial RCA album. These run the gamut 
from driving, explosive beats to tender 
ballads and reflect the best of today's 
soft -rock sound. Though their work con- 
centrates on the ills of society - as in 

such numbers as "Frozen Man" and 
"Shot Down" - it also expresses the 
hope that these ills will be corrected soon. 

For the Records... 

RCA VICTROLA 

Beethoven/ The 32 Piano Sonatas 
Claude Frank 

Beethoven: The 32 Piano Sonatas 
Claude Frank, pianist VICS -9000 

To honor the bicentenary of the birth 
of Ludwig van Beethoven in December, 
1971, virtuoso Claude Frank spent the 
previous two years recording the com- 
plete piano sonata repertory of that com- 
poser. Released under the RCA Victrola 
label, this monumental 12- record set was 
selected by Time magazine as one of the 
10 best albums of 1970 - popular or 
classical - commenting that it was "not 
only the first complete 32 ever recorded 
in the U.S., but one of the two or three 
best since Artur Schnabel set the record 
in the 1930s." 

RCn RED SEAL 
SHOSTAKOVICH 00'4 

SYMPHONY NO.14 

EUGENE ORMANDY 

THE PHILADELPHIA ORCHESTRA 
Phyllis Curtin Simon Estes 

Shostakovich, Symphony No. 14, 
Op. 135 
Eugene Ormandy conducting 
The Philadelphia Orchestra 
Phyllis Curtin, soprano 
Simon Estes, bass LSC -3206 

This is the first recording made outside 
the Soviet Union of the latest work of 
Dmitri Shostakovich. It has been re- 
corded by Eugene Ormandy and The 
Philadelphia Orchestra, with Phyllis Curtin 
and Simon Estes, who performed the 
North American premiere of this work 
on New Year's Day, 1971, at the Academy 
of Music, Philadelphia. Unlike the Thir- 
teenth Symphony, the subsequent work 
is more a cycle of poems about death 
than it is a symphony and was written 
more for a chamber ensemble and two 
soloists than for a full orchestra. 

wsA RED SEAL 

MOONLIGHT SONATA " 
';,w 

OVUM AUiINSISIN 

INl NAHM IUUCM 

PCIPFOnTE 

RCA vcto. 
Ed Ames 

Be harach and David 

If 
Rea nC *Da 

Steve and Eydie 
A Man and a Woman 

Other 
Current RCA 
Releases 
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Walt Disney World 
The new Walt Disney World complex, un- 
der construction near Orlando, Fla., will 
have an RCA -built computer system to 

check constantly the condition of any 
functioning equipment - from fire alarms 
to golf- course sprinklers. The Automatic 
Monitoring and Control System for the 
"Magic Kingdom" Theme Park will check 
fire -prevention facilities and health and 
safety services. It will also monitor equip- 
ment at the central energy plant and two 
resort hotels, the central entrance, golf 
course and club house, and waste -dis- 
posal plants. 

If equipment malfunctions or an alarm 
condition such as a fire occurs, the sys- 
tem will identify the problem by flashing 
a coded message on video data terminals 
that will be located at two fire stations, 
two security locations, and the mainte- 
nance console in the main service area. 

The terminals will display information 
as to the kind of problem, building num- 
ber, location of incident within the build- 
ing, type of sensor, and time and date of 
the incident. Eighteen separate alarm 
conditions can be displayed simultane- 
ously on the terminals. As Walt Disney 
World expands, the RCA system will be 
enlarged through a building -block (or 
add -on) approach so that it will not be 
disrupted during expansion. 

Experimental System Links Ground 
and Airborne Computers 
A communications system to link the 
ground -based and airborne computers 
that help control the nation's nuclear re- 
taliatory forces is under development by 
RCA for the Air Force. 

Data entered into computers at Stra- 
tegic Air Command headquarters will 
automatically be relayed directly to an 
RCA -developed computer system aboard 
one of SAC's "Looking Glass" aircraft. 
These aircraft remain aloft 24 hours a day 
to assume control of the nation's strategic 
missiles and bombers in case ground - 
control centers are destroyed. 

RCA developed and installed the ex- 
perimental computer system, known as 
Post Attack Command Control System - 
Airborne Data Automation (PACCS -ADA), 
aboard one of the "Looking Glass" air- 
craft last year. Under the new contract, 
RCA will develop an operationally secure 
data link between the aircraft and the 
ground and will install and integrate the 
system aboard the PACCS -ADA aircraft. 
The data link will permit extensive tests 
and evaluation of air -to- ground commu- 
nication between the two computers 
under operational conditions. 

Data compiled and evaluated from 
flight tests of the PACCS -ADA aircraft will 
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be used as a guide for system perform- 
ance and specifications, thereby elimi- 
nating high technical risks in the devel- 
opment of a fully automated fleet of 
Advanced Airborne Command Posts. 

Domestic Satellite System Proposed 
RCA Global Communications, Inc., and 
RCA Alaska Communications, Inc., have 
filed applications with the FCC to con- 
struct and operate a domestic communi- 
cation satellite. The proposed system 
would offer new services, greatly aug- 
ment terrestrial facilities, and dramati- 
cally reduce the cost of network broad- 
casting and business communication 
services. Prompt approval of the applica- 
tion - and an investment that might 
amount to $198 million by the end of 
1977 - could result in the system begin- 
ning operation in 1974. 

The system would consist of three sat- 
ellites in geostationary orbits positioned 
for coverage of all 50 states and Puerto 
Rico. It would affect national communica- 
tions operations and policies by reducing 
distribution costs some 50 per cent in 

commercial television and radio network 
programming; encouraging the growth of 
educational television; and expanding 
rapidly developing private line, digital, 
and analog data transmission as well as 
video, voice, and other services at rates 
50 per cent lower than those currently in 

effect. It would also permit major im- 
provements in service for Alaska, partic- 
ularly in remote locations; creation of 
new opportunities to serve the commu- 
nity antenna television (CATV) industry 
and other public or private enterprises; 
and establishment of ancillary communi- 
cations services - such as stereo sound 
broadcasting by TV and radio networks - 
and a variety of new services to meet the 
specialized requirements of the rapidly 
growing data processing industry. 

The satellites, which would operate in 

conjunction with 13 major earth stations 
in the United States, would be imple- 
mented in two basic stages. Two satel- 
lites, one for operations and the other as 

a spare, would be launched by NASA in 

1974. A third would be held in reserve on 

the ground. 
It is anticipated that increases in traffic 

and demand for new and additional ser- 
vices would exceed the initial capacity. 
A fourth spacecraft would, therefore, be 
built and held in reserve on the ground. 

A primary function of the system would 
be to carry network programs to individ- 
ual broadcast stations throughout the 
country. This would result in major cost 
savings over present methods, since 
satellites minimize distance as a factor in 

the expense of communications services. 

Recent RCA 
Developments in 
Electronics 

The lower distribution costs would be a 

major benefit to noncommercial televi- 
sion enterprises. 

The proposed system could also pro- 
vide closed- circuit TV to theaters on a 

regular basis, with major savings in dis- 
tribution costs. In addition, it could pro- 
vide other services - such as sending 
radio signals "piggyback" on the same 
carrier used by a network to transmit tele- 
vision, resulting in reductions for radio 
program distribution. 

Infrared Laser Searchlights 
A new system that makes possible major 
advances in infrared laser searchlights 
has been developed by RCA under con- 
tract for the U.S. Army Night Vision Lab- 
oratories. This is the first infrared laser 
illuminator whose critical components 
are maintained at cryogenic temperatures 
without being kept in a vacuum. 

Elimination of the vacuum solves a 

number of operational problems that pre- 
viously detracted from the efficiency of 
infrared illuminators, particularly the dif- 
ficulty of maintaining a vacuum state un- 
der field conditions. The new design is 

also a major step forward in systems 
maintenance, since components can be 
removed for repair or replacement with- 
out breaking the vacuum, which would 
then have to be re- created before opera- 
tions resumed. 

The illuminator operates much like an 
invisible searchlight. It transmits infrared 
laser beams that, although invisible to the 
human eye, can be seen by such night - 
vision devices as a low light -level TV unit 
or a pulse -gated viewer system with a 

broad spectral response. Thus, when the 
illuminator beam strikes an object, the 
resulting infrared reflections are seen by 
the sensor to permit observations of ob- 
jects and areas obscured to the unaided 
eye. 

Atmosphere Explorers 
RCA has received a contract from NASA 

to provide three Atmosphere Explorer 
satellites for launch in 1973, 1974, and 
1975. Designed to study the thermo- 
sphere, where most of the sun's ultra- 
violet radiation is absorbed, the space- 
craft will fly extreme elliptical orbits. Their 
closest approach will be 75 to 93 miles 
from the earth and their farthest about 
2,500 miles away. 

Absorption of ultraviolet radiation gen- 
erates the energy reactions and chemical 
processes that determine the thermo- 
sphere's composition - and the compo- 
sition of higher regions, whose constitu- 
ents are also formed principally in the 
thermosphere and then rise. 

Sensors to be carried by the Atmos- 

phere Explorers will gather data on such 
subjects as the presence of neutral parti- 
cles and ions; electron, ion, and neutral 
gas temperatures; thermal electrons and 
photoelectrons; extreme ultraviolet radi- 
ation and airglow. The satellites will 
gather data mainly at the lowest point of 
the orbit, or perigee. However, the space- 
craft also will continue to acquire infor- 
mation as they swing away from earth, 
providing observations of higher regions 
that are of particular interest during times 
of intense solar activity. 
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Space- either real or abstract -is oft 
a rare commodity in our crowded worrew 

Such is the mood conveyed by this 
multiple -image photograph of a New York 

City street. It is reasonably certain that 
no species other than man 

has a clear idea of space in the abstract. 
An article dealing with man's concept of space 

and how this concept evolved 
over the centuries begins on page 12. 
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