In addition, at all times, the horizon
would appear to curve up instead of
down, so that to the observer it would
appear as if he were standing in a hole.
Even had it had no experiments
aboard, Mariner 5 would have made a
contribution. Analysis of its trajectory
provided pinpoint-accurate calculations
that led to new values for the mass of
Venus (.815003 times that of the
earth), the mass of the moon (1/81.2999
times that of the earth), the astronomi-
cal unit or mean distance from earth
to the sun (92,955,659 miles, plus or
minus 62 miles) and other quantities.
Collecting Mariner’s information was
a nerve-racking experience. The sig-
nal strength at one point got down as
low as 10—20 watts. One team of
experimenters at Stanford even ar-
ranged to have the entire town of
Woodside, Calif., switched to auxiliary
electric power to ensure reliable con-
tinuous operation for its experimets,
which could only be done once during
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Mariner’s 23-minute trip behind Venus.

Despite the reams of data accumu-
lated from Mariner 5 and Venus 4,
Venus seems determined to hold on as
long as possible to her title of earth’s
secretive sister (SN: 7/22). Among the
unanswered questions: Why does the
planet stubbornly rotate in the opposite
direction from all but one (Uranus)
of the other planets in the solar sys-
tems? And why do the dense clouds that
cloak her in mystery scream around the
planet 50 times faster than she herself
is turning? Venus’s hostile environment
may never see a live astronaut, but
scientists will continue to seek their
answers in whatever ways they can.
Until money and favorable earth-
Venus positions are available, they will
delve into the tapes of the Mariner
message and whatever raw data the
Soviets make available. Hidden there
may be answers to innumerable ques-
tions that we don’t yet know enough
to ask. &

Progress in Europe: Envy across the Atlantic

American radio astronomers have
good reason to envy their European
colleagues; two papers in an interna-
tional symposium just ended at the
Massachusetts Institute of Technology
outline European projects for large
radio telescopes which have been au-
thorized. By contrast, American proj-
ects discussed at the symposium are
frozen on the drawing board—and
likely to remain there for at least a
year, victims of present frostbite cli-
mate in money for basic research.

The largest fully steerable radio tele-
scope today is the 250-foot diameter
dish at Jodrell Bank in England. This
will be surpassed by 1970 when a 328-
foot dish, now being built for the Uni-
versity of Bonn, West Germany, goes
into action. In 1971 the British will
again take the lead with a 400-foot
instrument.

Dr. O. Hachenberg, of the Max-
Planck-Institut fiir Radioastronomie,
describes the $5.5 million Bonn tele-
scope as able to withstand winds up to
40 miles per hour without deformation.
He expects to lose only one day of ob-
serving time a month through bad
weather. His design team studied the
possibility of enclosing the antenna in a
radome, but concluded it would cost
too much.

The major news of the meeting came
when H. C. Husband of Husband and
Co., announced that the British Gov-
ernment had granted his firm the con-
tract to design a 400-foot telescope as
a big brother for Jodrell Bank’s instru-
ment, designed by the same firm. Al-

440

though the Government has not yet de-
cided to build the instrument, this step
is almost certain.

Like the 250-footer, the new instru-
ment will be run by the University of
Manchester’s Radio Astronomy De-
partment, headed by Sir Bernard Lovell.
It will cost $14 million, and should be
operating within four years. The an-
tenna will function on a broad range
of wavelengths down to 10 cm.

The new telescope will be located
some distance from Jodrell Bank. This
will permit radio astronomers to per-
form interferometry experiments with
the two large dishes; by making simul-
taneous observations of objects in the
sky with two radio dishes, astronomers
achieve a resolution equivalent to that
from a giant dish stretching between the
two. Microwave radio will connect the
pair.

American astronomers, while private-
ly expressing some doubts as to whether
the new instrument will achieve its an-
ticipated accuracy, unanimously ap-
plauded Sir Bernard’s success in ob-
taining funds for an instrument which,
in the words of one American, “will
keep the British in the forefront of
radio astronomy.”

The U.S. answer to the giant Euro-
pean dish is a 440-foot antenna en-
closed in a radome, proposed by North-
east Radio Observatory Corporation
(NEROC), an association of north-
eastern universities. A special panel set
up by the National Science Foundation
recommended in August that the pro-
posal should be deferred until more is
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known about its performance in com-
parison to that of fixed spherical dishes
of the Arecibo type.

NEROC’s studies show that a ra-
dome-enclosed structure should cost
about $17.7 million, about half as much
as an exposed telescope of equivalent
performance. And the radome offers
many additional advantages, according
to Herbert G. Weiss of M.I.T.’s Lincoln
Laboratory. It gives the radio astron-
omer an air-conditioned room in which
to operate his telescope. An antenna
protected by a radome can be con-
structed inexpensively of lightweight
materials, and thus requires less power
for steering. Using computers to process
all possible antenna designs and a ra-
dome to protect the dish, designers can
now give the radio astronomer com-
plete control over the performance of
his instrument. And a radome-enclosed
antenna gives more aperture per dollar,
in Weiss’s view.

Obviously, radomes have their dis-
advantages. The dome on NEROC’s
proposed 440-footer will reduce its ef-
fective diameter to 400 feet. Rain in-
creases the noise from the radome. Ac-
cording to C. Scruton of the National
Physical Laboratory in England, little
is known, at present, about the effects
of high winds on radomes.

However, NEROC proponents be-
lieve that they have ironed out most of
the problems, and foresee that future.
larger instruments (above 500 feet) will
inevitably require the protection of ra-
domes. Given the funding, there ap-
pears to be no reason why fully steer-
able telescopes so protected should not
reach 1,000-feet in diameter. For ex-
ample, Paul Weidlinger, a consultant
for NEROC, announced that he had
sketched out a preliminary for a 1,000-
foot antenna which appeared perfectly
feasible. Possibly, he said, radio astron-
omers are not brave enough in specify-
ing their requirements. &

HOYLE ON STONEHENGE
Building bridges
between disciplines

Britain’s Stone Age Mt. Palomar—
Stonehenge—was apparently built so
that ancient sun worshippers could pre-
dict when their god would be eclipsed.

Stonehenge is a circular pattern of
large stones in southern England that
includes 56 stones in the outer ring.
The stones are laid out in a scheme
that obviously has meaning, but there
is no agreement as to what that is.

That Stonehenge served as an astro-
nomical observatory (SN:12/17/66) has
been advanced by astronomers since
early in this century, but archaeologists
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have not found the astronomical think-
ing convincing.

Now, however, Dr. Fred Hoyle, di-
rector of England’s new Institute for
Theoretical Astronomy at the Univer-
sity of Cambridge, has built a bridge
between the two sciences. He presented
arguments that eliminated many of the
archaeologists’ reasons for disagree-
ment at the Autumn Meeting of the
National Academy of Sciences in Ann
Arbor, Mich., last week.

Archaeologists have generally at-
tacked the astronomical theories on
the grounds that Stone Age man lacked
the sophistication to figure out the theo-
retical basis of such a complex observ-
atory. Dr. Hoyle suggests that they
didn’t start with a theory, but with a
pragmatic wooden model that they
could change as its defects became ob-
vious. Only when the observatory
evolved and actually worked did they
make it permanent.

Dr. Hoyle believes that the outer part
of Stonehenge—the 56 circular markers
—was built a little after 3000 B.C,,
and that the center structure for pre-
dicting solar and lunar eclipses was
built several hundred years later.

The great stone monoliths at the
center of Stonehenge were put in place
after a long, painstaking test by trial
and error using wooden posts.

The first wooden model tested could
have resulted from the insight of a
Stone Age genius equivalent to this
century’s Albert Einstein, Dr. Hoyle
believes.

One of the most recent and ardent
exponents of Stonehenge as an astro-
nomical observatory is Dr. Gerald
Hawkins of the Smithsonian Astro-
physical Observatory in Cambridge,
Mass. He also suggests that the large
stone markers were placed in a pattern
for predicting solar and lunar eclipses
but thinks the ancient men had worked
out the proper positions theoretically.
Rather, suggests Dr. Hoyle, the pattern
of Stonehenge was worked out as a
field experiment by very observant men
who noted that every year the sun’s
position in the sky was the same at the
same time, such as mid-summer or
mid-winter.

To measure such positions accurate-
ly, they would have had to use relative-
ly long distances for sighting, such as
a circle about 100 yards in diameter,
which is the size of Stonehenge. Many
of the stones, however, seem to be
slightly out of place for accurate mea-
surements of solar and lunar positions.

Dr. Hoyle has found that 19 of
the 23 positions that seem to be out of
line would be correct if they were
lined up for observing not the actual
date of mid-summer, but for two other
observations: one during the week it
approached its solstice and one as it
moved back again. The average of these

two observations would give a more
accurate astronomical position than a
single sighting at the time of solstice.

After several years of such observa-
tions, Dr. Hoyle speculates, the Ein-
stein-of-his-time would have noticed
that solar eclipses occurred only when
the sun, earth and moon were lined up.
The group then added the markers nec-
essary to predict solar eclipses, first
using wooden posts and then replacing
them with the immovable stones so
that later generations could not move
them out of line. @

AUTO POLLUTION

Pursuing the possible

Henry Ford made the internal com-
bustion engine America’s means of pri-
vate transportation—and brought with
it economic blessings and social woes.
The blessings have been here for
decades; the woes—traffic jams and air
pollution—are rapidly catching up.

“We're on our way to a public
catastrophe; people are going to get
killed,” said Dean Myron Tribus of
Dartmouth’s School of Engineering last
week. “Carbon monoxide levels in New
York City are approaching the lethal
level.”

Dr. Tribus is a member of the private
Panel on Electrically Powered Vehicles
which is delivering its report on autos
and air pollution to the Department of
Commerce. Part I, the general report, is
in hand; Part II, report of the technical
panels, is on the way.

In effect, the panel’s recommenda-
tions play down the possibilities of
other modes of moving automobiles and
concentrate on cleaning up the trail of
the internal combustion engine.

The report as could be expected, im-
mediately stirred up controversy. It’s
bound to stir up more.

The measures recommended to cut
auto pollution are tough and expensive.
Total emissions should be cut to a
seventh of the 1968 national standards
by 1980; antiknock lead should be
limited; standards should be based on
the amount emitted, rather than a per-
centage of the total exhaust, a procedure
which favors big cars.

The panel’s approach is based on
practical economics. The internal com-
bustion engine is here and the pollution
problem demands action. Pollution con-
trols, although expensive, are economi-
cally feasible with known devices and
those in sight. Any alternate, low pollu-
tion propulsion, such as electric cars,
steam engines, and turbines, are too far
down the road to get in production fast
enough to help.

In its enthusiasm to focus immediate
attention on cleaning up the internal
combustion engine, however, the panel
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“They laughed

when | wound up
my shaver...

COMPLETE

That's liable to happen to you when you first use
the RIVIERA in front of anyone. A wind-up shaver
may seem a plaything. Or at best an emergency
type of shaver (because it needs no cords or bat-
teries). After all, how can a hand-cranked shaver
rotate fast enough to do a clean and close job? And
how many times do you have to wind the darn thing
to finish one shave?

One answer at a time: The three-blade shaving head
revolves at such a fast clip that it actually gives
you seventy-two thousand cutting strokes a minute!
Compare that to your $30 TurboDeluxe. Now, about
the winding. The palm-shaped body of the RIVIERA
(named for its birthplace, Monte Carlo) is filled
with a huge mainspring made of the same Swedish
super steel used in the most expensive watch move-
ments. You crank the key just like a movie camera
(about six turns) and the RIVIERA shaves and
shaves and shaves. From ear to ear; from nose to
neck, without slowing down. Maintains its full shav-
ing speed right to the end—and long enough to do
the complete job. Hard to believe, but really true.

A few more details: The surgical steel blades are so
designed that they are continuously self-sharpening.
You will find that the. more you use the RIVIERA
the sharper and the better it gets. The guard is so
unbelievably thin (5/100 of a millimeter) that pres-
sure is unnecessary. You just touch the shaver on
your face and gently guide it in circular motions.

We could go on. But we don’'t expect to sell you
with words. We just want to get you open-minded
enough to tie up $19 for two weeks. We'll give you
that long to put the RIVIERA to the test. If it dis-
appoints you (if you want to return it for any rea-
son), send it back. Your money will be in the return
mail. Obviously, we have reason to believe that this
won’t happen and that you will want to keep your
RIVIERA for the office, club, cabin or in a perma-
nent place in your bathroom cabinet. It's that kind
of a thing. Once you've tried it you won't let it go.
P.S. You not cnly save the cost of an electric motor,
but you save the cost of repairing it. The money
that it leaves in your pocket; the dependability;
the good, fast, clean shaves that you'll get—they'll
give you the last laugh.

= e e — == WRITE OR PHONE

1 Mail to: 526 Washington, San Francisco 94111

| Phone: (415) 981-5688

l {1 Send me the RIVIERA shaver. | enclose
$19.50 ($18.50 plus $1 for post. & ins.).

' I may return it within two weeks if .not

| amazed and delighted. 1 yr. guarantee for

| partsso/and workmanship. (Calif. residents
add 5%).

| O Bill Amer. Exp, Acct. 2

| Name.

| Address

I Zip_

1 O since the RIVIERA is an-ideal gift, espe-

] cially for servicemen, outdoorsmen and
I travelers please send one to the names

attached (with a gift card).
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