























“ERTS™:

The Earth Resources Technology
Satellite may be the best thing to hit
America since Columbus.

by Larry Holden

“ERTS” may sound like a stifled
sneeze, but the strange-sounding com-
bination of letters is boosting the qual-
ity of life on Earth and putting mil-
lions of dollars into the pockets of
Americans.

Information provided by the re-
markable ERTS—~Earth Resources Tech-
nology Satellite—is successfully being
used by state governments and indivi-
dual cities all across the country (and

national governments all over the
world) in tackling solutions to the
energy crisis, pollution, population

growth, diminishing land-mineral-water
resources, urban decay, insufficient ag-
ricultural production and scores of other
dilemmas confronting modern society,

Because of the special “photos”
taken by the Earth Resources Tech-
nology Satellite, agricultural fields,
surface water, types of land forms, pat-
terns of urban development and other
changes in the Earth’s surface from
natural or man-made causes are now
ohserved on a regular and ohjective
basis. These observations are creating
some startling changes in the way man-
kind is conducting the business of
planetary living.

Only a few years ago man modified
the conditions on Earth with little
thought about the environment and the
cascading consequences of his acts,
With Earth more crowded and some
of our non-renewable natural resources
nearly depleted, the phrase “Spaceship
Earth,” implying the increasing interde-
pendence of all of man’s activities, is
becoming popular, Mankind seems to
realize—possibly for the first time—
that its very existence is bhased on
the interaction of the planet’s air-land-
ocean system that supports life,

“Spaceship Earth” can support only
a few billion human Dbeings unless its
global resources are managed carefully.
Proper management of these resources
requires a staggering volume of ac-
curate, world-wide information on a
continuous basis.

And so ERTS was born.

“There cannot be much question, I
believe, of the general concern in this
country with the quality of life, par-
ticularly with the problems of the pol-
lution of water, air and land,” com-
mented Dr, James C. Fletcher, admin-
istrator of the National Aeronautics
and Space Administration.

“We are also very concerned about
the availability of energy sources and
natural resources throughout the world.
We are also beginning te be concern-
ed on a broader national and global
basis with the problems of growth
of urban areas and the impact of the
industrial age on what used to be rural
and wilderness areas. All these prob-
lems are of major concern to informed
people throughout the world.”

Dr. Fletcher added, “The ERTS-I
satellite . . . is certainly a major step
forward in an attermpt to decide what
we can do to provide the data that are
necessary to improve the quality of
life here on Earth.”

On July 23, 1972, the first Earth
Resources Technology Satellite thun-
dered into orbit to monitor the natural
resources needed by man and the re-
sults of man’s activities on Earth,

Since that historic launch, ERTS-1
has  “imaged” more than 100,000
“scenes” in four spectral bands, and
more than eight million photographs
have been prepared. A “scene” is an
area 115 miles wide and 115 miles
along the orbital path. ERTS-1 captures
188 scenes per day and has mapped
more than 75 percent of the globe. The
majority of the remaining 25 percent is
in the U.S.S.R. and the People’s Repub-
lic of China, neither of which are par-
ticipants or “investigators” in the ERTS
program. ERTS-1 has photographed
the United States and the entire North
American continent 10 times.

Trausmitted imagerv from the satel-
lite is processed into black-and-white
and “false color” photographs at NASA’s
Goddard Space Flight Center, Green-
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belt, Marvland, and sent to cooperat-
ing federal agencies and to the 220
U.S. and 100 foreign principal inves-
tigators. Federal agencies participating
with NASA are the Departments of
State, Defense, Agriculture, Com-
merce and Interior, the Army Corps of
Engineers and the Environmental Pro-
tection Agency.

A complete set of images produced
by ERTS-1 is also sent to the Depart-
ment of the Interior’s Earth Resources
Observation Systems Data Center 1n
Sioux Falls, South Dakota, for sale to
the public, Any private company or any
individual citizen of any country can
purchase the ERTS material.

The stakes in the ERTS venture
are so high that attaching a dollar sign
to Earth resources information seems
superfluious, However, estimates of
money saved annually in the United
States alone run over a billion dollars.

A wide variety of information is a-
vailable from ERTS-1 imagery, Since
each picture covers more than 13,000
square miles. Some of the most signi-
ficant findings have been in geology
and mineral resources, environmental
surveys, land use and mapping, agri-
culture-forestry-rangeland resources,
water resources and oceanography.

Potentially the most financially re-
warding—and the most controversial
—use of ERTS data is in the geological
area. The importance of such data is
underscored by the fact that the larg-
est number of ERTS-1 investigations
concern geology,

The identification of potential min-
eral deposits by satellite has raised
the specter of economic imperialism
and exploitation of undeveloped coun-
trics. Representatives from some of
these countries have voiced fears that
the wide availability of ERTS data
will allow multinational corporations to
acquire mineral depositis before the
countries are aware of their existence.

Leonard Jaffe of NASA argues this
point by stating the ERTS images
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“ERTS” (Continued from page 8)

flood control methods and flood insur-
ance claims.

ERTS-1 aids in monitoring the fresh
water supply in many areas, especially
those largely dependent on the extent of
snow cover and its related runoff. For
example, the satellite reports snow cover
data for the remote and mountainous
regions of the western U.S., which is
difficult to measure and observe by
conventional means.

ERTS imagery has been successfully
applied to a number of oceanographic
disciplines. Accurate, up-to-date hy-
drographic charts of the world’s coastal
waters and shallow seas are now pos-
sible; thus aiding oceanographers in lo-

cating underwater features hazardous .

to navigation. ERTS-1 photos also show
a strong correlation between certain
radiance levels and schools of fish. Fish-
ermen may soon be able to base
plentiful fishing on satellite images—a
fantastic development for a hungry
world.

The list of ERTS-1 achievements,
both stunning and routine, have ex-
tended far beyond the experts’ dreams
of success. “ . .. ERTS has produced
a wealth of scientific data that have ex-
celled our most ambitious prelaunch ex-
pectations,” commented Daniel J. Fink,
vice president of General Electric,
builder of the satellite.

What makes this 1965-pound satel-
lite that resembles a monstrous butter-
fly so successful? A simple answer to
the not-so-simple question is meticulous
prelaunch planning by professionals
and outstanding in-space performance
by the ERTS-1 equipment.

The 10-foot-high spacecraft was hurl-
ed into a 565-mile-high circular orbit
by a Delta rocket in the summer of
1972. Its orbit was designed to pro-
vide systematic, repetitive global land
coverage under conditions of maximum
consistency.

ERTS-1 circles Earth every 103 min-
utes, completing 14 orbits each day
while photographing three strips 115
miles wide in North America and 11
similar strips in the rest of the world.
Strips photographed the following day
are contiguous to those of the first
day, with a planned percentage of
overlap coverage.

The satellite passes over any loca-
tion on the Earth’s surface once every
18 days—at the same time of day and
with the same lighting conditions. This
repetitive coverage allows ERTS-1 to
monitor time-dependent changes in sur-
face features.

The nearly polar, sun-oriented path
of ERTS-1 causes the satellite to cross
the equator at about 9:40 a.m. local
time on the north-to-south leg of
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orbit. Previous experience with aerial
photographs has shown that shadows
cast on the ground at this time of
day provide the greatest assistance in
interpreting various surface features.
ERTS imagery, for example, can spot
major highways and sometimes smaller
streets.

The key to obtaining information
on Earth resources from several hun-
dred miles out in space lies in the
analysis of (1) sunlight reflected from
Earth and (2) radiation emitted from
the Earth by virtue of its temperature.

Flying across the United States by
plane you see fields, forests, drainage
patterns, geological formations, cities
and other works of man and nature. If
the same plane carried an aerial camera
with a telescopic lens, photographic
analysis would reveal soil types, crop
identities, major mineral deposits and
much more. Taking the same flight

"once more—but with a full comple-

ment of instruments that “see” in the
infrared, ultraviolet and microwave re-
gions of the spectrum—the panorama
enlarges tremendously.

By collecting and correlating this
kind of visible and “invisible” informa-
tion, ERTS-1 can actually take the
Earth’s pulse continuously; therefore
helping mankind to assess on one hand
the planet’s suitability as a habitat
and on the other aiding man in his
search for ways to improve the envir-
onment.

The satellite incorporates several so-
phisticated systems to take the planet’s
pulse. The heart of ERTS-1 is a pair
of imaging systems called the Re-
turn Beam Vidicon (RBV) and the
Multispectral Scanner (MSS) that pho-
tograph the Earth in the visible and
the near-infrared spectrum. The RBV
and MSS acquire images of approxi-
mately 2.5 million square mijles of
the Earth’s surface every day.

No small feat!

The Return Beam Vidicon is a three-
camera arrangement similar in con-
cept to television. The trio of cameras
is filtered in such a way that each
operates in a different band of the visi-
ble spectrum.

The Multispectral Scanner system is
a line-scanning device that detects
and records solar energy emitted or
reflected from Earth in four bands of
the electromagnetic spectrum: green,
red, near infrared and a second in-
frared band. Various objects and mat-
erials record differently in the four
spectrum bands. For example, water is
relatively transparent in the green band,
but appears black in the infrared. In
contrast, vegetation reflects extremely
well in the infrared and is as bright in
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that wavelength region as snow is in
the visible region.

If the satellite is over North America,
the RBV and MSS imagery is relayed
directly to one of three U.S. ground
stations (Goldstone, California; Green-
belt, Maryland; Fairbanks, Alaska) and
a Canadian station in Saskatchewan,
At other times, the images are stored
on magnetic tapes for readout when in
range of North American stations. Bra-
zil already has a ground station in
operation, while Mexico and Venezuela
are currently moving toward establish.
ing their own.

The flow of information from ERTS-
1 has been so great that much of it
may not be fully analyzed for months
or even years. Preliminary results have
been so rewarding and much of the
data so immediately useful that the
scientific community was severely djs.
appointed when the tight NASA budg-
et forced postponement of the sec.
ond ERTS launching from November
1973, to the last half of 1974 or earl);
1975.

The significance of this postpone-
ment crystallizes in sharp perspective
when it is noted that the design life.
time of ERTS-1 is only one year. Tech.
nically, ERTS-1 should have ceased
functioning in mid-1973! Similar N1M.
BUS satellites with the same projecteq
lifespan, however, have continued tq
“live” for about three years. But if
ERTS-1 fails to relay data for almost 5
full three years, there will be a gap in
ERTS coverage. With the importance
of ERTS imagery firmly establisheq
the allowing of such a gap—for an);
reason—seems unjustifiable.

ERTS-1, with its countless string of
successes, is a pioneer in the truest
sense. It is a pioneer forging the path
for future Earth resources technologica]
advances. The satellite’s vanguard statug
has been cited by many people al
over the world, such as US, Repre-
sentative James W. Symington from
Missouri:

“The deeper significance of the
ERTS project lies in the fact that we
view it as the first step leading to fu.
ture operational systems which we are
persuaded will help mankind solve some
of the most pressing social and eco.
nomic problems from one end of the
Earth to the other. With the success
thus far of ERTS-1, the brilliant prom-
ise of this new technology becomes
clearer.”

The Earth Resources Technology
Satellite has scouted the trail man wil]
follow to a more complete understand.
ing of his own world and, eventually
may guide him to solutions of problems’
that now loom large on the horizon,
What greater contribution to mankind
could there be? |






















































sued for many bizarre gadgets  of
limited utility such as anti-snore de-
vices and an automatic hat tipper for
gentlemen whose hands are otherwise
occupied. Plant patents are allowed
for new flowers and trees, and the
colored illustrations for these are col-
lected for their own artistic merit.

Patents are always issued in the
name of the inventor; but in recent
years the trend is sharply away from
the independent tinkerer. Seventy-six
percent of all patents now granted
are assigned to the corporation em-
ploying the inventor. The world will
probably never see another Thomas
A. Edison, who was issued 1093 pat-
ents—the most recorded by any one
inventor.

In 1809, Mary Kies, of Killingly,
Connecticut, patented a process for
“weaving straw with silk or thread,”
and became the first woman to get a
patent. In spite of this early beginning,
the records indicate that only a small
fraction of all patents granted go to
women. Why is this?P Are women less
creative than men?

Be that as it may, women every-
where owe a special debt to Charles
Mason, the’ fifth Commissioner of Pat-
ents. In 1853, in spite of vigorous ob-
jections, he ‘hired the first women
clerks ever to work in a U.S. Govern-
ment office. Clara Barton, founder of
the American Red Cross, was a clerk
in the Patent Office through the Civil
War Years.

Can you, the average citizen, get a
patent? The answer is “perhaps” if
you will follow these steps.

1. Have a new and useful idea.
This is the hardest part.

2. Make a record. Describe the in-
vention in writing and sketches, and
have two trusted friends read the do-
cument and sign that they understand
it. Be sure that all papers are dated.
Mailing a registered letter to yourself
will not protect your invention.

3. Get some reference material. You
should order the following booklets
from the Superintendent of Docu-
ments, U.S. Government Printing Of-
fice, Washington, D.C. 20402: General
Information Concerning Patents, and
Questions and Answers About Patents.

4. Make a patent search. You can
do this yourself; however, it may be
better to have a professional patent
practitioner search for you. For $2.85
the Superintendent of Documents
can provide you with a roster of regis-
tered practitioners. My search cost
$110, and turned up three related pat-
ents, which I felt did not conflict
with my invention. Unfortunately, the
search did not find Mr. Hutchins’
1876 Stench Trap.

5. Prepare and file the formal ap-
plication. Although you may prepare
and prosecute your own papers, it is
better to hire a registered practition-
er. There will, of course, be a substan-
tial fee for this work, and you should
ascertain the amount before hiring.
The application consists of :

a. The petition. In the quaint but
delightful language of an earlier
day, you will pray that letters
patent may be granted.

b. The power of attorney. This
names your patent attorney and
authorizes him to prosecute your
patent application.

c. The oath. In this, you will swear

before a notary that you verily
believe yourself to be the original,
first, and sole inventor.

d. Specifications and claims. The
specifications are a detailed des-
cription of your invention, and
must be prepared in the form
and order prescribed by the Pat-
ent Office. The working heart of
the application is the claims, which
determine newness and unique-
ness. Your patent will live or die
according to the strength of its
claims.

e. Drawings. The Patent Office de-
mands high quality for patent
drawings. If you do not know a
good draftsman the Patent Office
will prepare your drawings at $25
a sheet.

f. The filing fee. Sixty-five ($65)

* dollars, please.

6. Wait. The process will take
from one to two years.

If you do all these things properly,
what are ‘'your chances of getting a
patent? In fiscal 1972, 109,480 ap-
plications were filed and 86,693 pat-
ents were granted—approximately 79
percent. Strangely, in 1932, 56,856
patents were issued, but then a sharp
decline set in, reaching a low of
22,423 in 1947. It was not until
1962, when 55,284 patents were re-
corded that the 1932 level was re-
gained. For some baffling reason the
spark of American creativity flicker-
ed weakly for a thirty year span—at
a time when the country’s popula-
tion was almost doubling.

And incidentally, patent or not, I
still think my flexible drain trap is a
good idea. [ ]

Inquisitors Club (Continued from page 29)

in the club. They have a financial in-
terest as well. Starting with just over
$5,000, with tour “profits” going to off-
set in-town losses, the sources for ex-
pansion capital have been limited. So
the members themselves have put up
money, contributing to what Ferson
calls the “Revolving Capital Account,”
and receiving eight percent interest on
their investment. These capital contri-
butions go to make the down payments
on new equipment. The contributions
are not for any set period, and mem-
bers are free to withdraw all or part of
their money at any time. Ferson does
ask for thirty days notice for with-
drawals, however.

If the Inquisitors Club’s transporta-
tion goals were not being reached, it
would not have enjoyed the tremen-
dous growth, or the capital invest-
ment it has received in its short life.
The club doesn’t advertise for mem-
bers, or offer any special incentives
either to join or to refer new mem-
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bers. Of course, the cost is low—two
dollars a year (down from five dol-
lars a-year) or seven dollars for a
lifetime membership. Word-of-mouth
recommendation has been the sole
source of new membership.

Nothing as successful as the Inquisi-
tors Club stays small, or local, for long.
Ferson says he has been encouraged pri-
vately by several Federal officials to
expand the club and its concepts nation-
wide. “They say all kinds of transpor-
tation schemes for the elderly or dis-
abled have been proposed and fund-
ed, but ours is the only one that hasn’t
failed. And when we started, we
weren’t thinking of any government
help beyond a non-profit status.”

Plans are underway to create “sister
clubs” in other areas. These sister
clubs would be separate corporate en-
tities, but they would share and
support the growing number of tours
the club sponsors. Each would be re-
quired to qualify as a non-profit ser-
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vice organization under articles of in-
corporation substantially the same as
the parent Inquisitors Club.

Sister clubs have recently been form-
ed in nearby Portland, Oregon, and in
San Francisco. Others are planned for
communities elsewhere in Oregon, as
well as Idaho and Washington.

The supply of talented people who
care more about service to others than
about personal gain is a little thin,
but Ferson is confident they are there.
He knows the need is there. The growth
of the Seattle club is proof.

“Our society is based on mobility,”
says Ferson. “All our lives we live one
place, work somewhere else, find enter-
tainment in still another location, and
then go away for vacations. Just be-
cause you're sixty or seventy or eighty
years old doesn’t change the need for
mobility, even if it’s just down to the
welfare office for food stamps.”

For Ferson, and the Inquisitors Club,
providing that mobility for Seattle’s
senior members has become a full time
job. u






























