


Celestron

Beauty In Nature

Celestron
Photos

A Celestron telescope will expand
your perception of nature ranging
from unexplored macroscopic
views in a tropical garden; striking
close-ups in an animal sanctuary;
dramatic views of the Moon and
planets; and a journey to a remote
twirling galaxy.

Celestron Telescopes for the view home, casual or serious as-
tronomer, University teaching. Telephoto Lenses for the novice
through professional.

FOR A CLOSER LOOK—SEND $2.00 FOR GIANT FULL
COLOR CATALOG SHOWING HOW TO SELECT AND USE A
TELESCOPE/PHOTOGRAPHIC LENS.

Celestron International
2835 Columbia, P.O. Box 3578-DC
Torrance, California 90503

(Dealer Inquiries Invited) Telephone (213) 328-9560

14

Around
the Mall

and beyond

“The fact is,” said Charles G. Barbely,
Spacearium Officer at the National Air
and Space Museum, “a report by a couple
of MIT students stresses the Frisbee's sen-
sitivity to spin rate, while the letter from
Princeton seems to say Frisbee aero-
dynamic performance is practically inde-
pendent of spin.” As he spoke, he
fondled a model 119G Frisbee, spinning
it absentmindedly on his index finger. I
listened intently. This conversation, after
all, was to be the Last Word on Frisbees.

“Actually,” said Barbely, “the whole
subject of Frisbee aerodynamics and per-
formance is wide open. There’s been a
lot of trial and error but not much serious
scientific and engineering study.”

“What about the evolution of design?”
asked Mel Zisfein, Deputy Director of the
Air and Space Museum. “Frisbees have
improved over the years, haven't they?”’
He was doodling on a sheet of graph
paper. I awaited Barbely’s response, pen-
cil poised above my notebook.

“Well, yes,” said Barbely. “Headrick’s
lines seem to make a difference. They
date from 1964. They're supposed to
make a Frisbee fly better, but no one
seems to know why.”

“But lift we do know about,” said Mel.

“Right,” said Barbely. “As an ordinary
wing changes its angle of attack . ..”

“That's what we call alpha,” said Mel.

“. .. The lift comes at one-fourth of
the way through the wing chord.”

“Wow," I said, scribbling.

“But if you should spin that wing and
feed in gyroscopic effect, as in a Frishee,”
said Barbely, twirling his 119G . ..

“... The flight path of the wing would
be wildly unstable,” said Zisfein, making
swirling marks on his graph paper, “be-



cause the moment caused by the lift
would be very large.”

“Whew,” I said, warmly.

“So the lift of a Frisbee has to be cen-
tered near the half chord to keep it flying
straight,” said Barbely, giving his 119G a
mighty spin.

“The cross section of a Frisbee reminds
me of the wing of a 727 jet with trailing-
edge flaps and Krueger—that's the forward

flap—fully extended,” said Mel, sketching
a wing chord with two distinct rims, one
forward, one aft.

“Uh-huh!” said I, enthusiastically.

“It appears the lift of the Frisbee
comes very near its center, maybe a little
aft,” said Zisfein, “because if it weren’t
nearly centered, the eccentricity would
cause the flight path of the spinning
Frisbee to veer,” he added, drawing a
triumphant arrow on his sketch.

“Right!"" said Barbely, spinning his
119G to the ceiling and catching it
nimbly. “According to theory, the aero-
dynamic center of a circular wing falls at
precisely 52 percent of the chord.”

“Aha!” 1 shouted, breaking my pencil.

As the next step in this long-promised
Frisbee research, 1 purchased a Frisbee
and two books about them at the Na-
tional Air and Space Museum shop. The
Frisbee is a pretty thing, white plastic
with blue and red bands.

In small writing, the Frisbee indicates
its parentage—the Wham-O Manufactur-
ing Company of San Gabriel, California.
The writing doesn’t have to be big be-
cause anyone who buys a Frisbee buys a

Wham-O. They own the name. Other
flying disks have other names.

What T didn’t know is that the parts of
the Frisbee have names, too. They have
been supplied, over the years, by those
aficionados who stayed with the Frisbee
through its slow start to the burgeoning
popularity it enjoys today. Perhaps the
ultimate aficionado is Dr. Stancil E. D.
Johnson, a California psychiatrist who
also describes himself as, among other
things, an umbilicalogist. You won'’t find
it in your Webster’s Third, but you ought
to be able to figure it out. Dr. Johnson
wrote a short piece on the history of the
Frisbee in SMITHSONIAN, September 1976.

In his book Frisbee (one of the two I
bought), Dr. Johnson notes that the cen-
tral plate is the cupola; that the little
spot of plastic in its center—mine has it
on the underside—where the injection
was made from the mold machine, is
called the bead of Barrett; that the stria-
tions on the upper side, near the lip, are
those lines of Headrick that Charles
Barbely talked about. These mysterious
lines are named for the general manager
of Wham-O, who patented them.
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Some of the rest of the nomenclature
is more obscure. There's the slope of
Schultz, the minute mound of Malafronte
and the seldom seen space of Sewall. The
glossary extends to the operation of flying
the disk, too. The release is called the
whelm. You must whelm it (I can’t resist
making a verb out of it) with the proper
Hyzer angle—tilted away from you, side-
ways—for it to go straight, since the disk
will roll level (a gyroscopic feature) as it
proceeds. After the whelm comes the
wedge, the well, the wax, the waft, the
wane, the wasting, the warp and the was.
When you picture an adeptly thrown
Frisbee, slung into the air, picking up its
proper angle of attack—oops, I mean
alpha—soaring to its altitude, hanging
there, breathlessly, as its flight carries it
far away, gradually sinking, its spin
slowing, finally swirling about in a dying
spiral and coming to rest, you can see
that these are pretty good names.

The companion volume to Dr. John-
son’s book is called Frisbee by the Masters
by Charles Tips, and it contains excellent
instructions on how to perform and play
various Frisbee games, all illustrated by
photographs and line drawings of hirsute
young people, blessed with that lean,
graceful look that
from a diet of wheat germ and sunflower
seeds. Armed with this book, I have been
whelming my Frisbee around the corri-
dors of this great publishing enterprise. I

appa rent ly results

have almost destroyed a potted African
violet, damaged a colleague's thumb and
disrupted a neatly arranged stack of color
slides. These disasters are due, I realize,
to a certain tubby awkwardness brought
about by a diet of escargots, veau francais
and Beaujolais.

But 1 have developed a formidable
wedge, well and wax with a fantastic
Hyzer angle. My alpha is superb, with the
lift concentrated just behind the bead of
Barrett—52 percent through the chord.
Not only that: as my own Wham-O settles
into its waft, silent and serene, I find I
am enjoying myself just as much as Dr.
Johnson did, as did also Barrett, Schultz,
Malafronte, Sewall, Headrick, Hyzer and
many, many others.

This month—in fact, this entire year—
sees a dramatic museum program de-
signed by the World Wildlife Fund to
promote the conservation of endangered
species. It's called “The Animal in Art”
(SMrTHSONIAN, September and November

1977), and it is an international cam-
paign with about 30 big museums in 11
countries taking part. We at the Smith-
sonian are, as might be expected, pretty
deeply involved in this, and I was lucky
enough to poke my head into two of our
museums, the Hirshhorn and the Mu-
seum of Natural History, in time to see
the beginnings of it all.

The Hirshhorn had put together a
selection of examples of the animal in
art and, as always seems the case, 1 was
surprised by so many little bits of sculp-
ture and painting that include animals.

The Museum of Natural
meantime, had been going to town with
our extraordinary Smithsonian nature
photographer, Kjell Sandved. His exhibit

History,

of color photographs lined the upper
floor of the museum rotunda (above the
elephant), an area that is often rather
dark and mysterious, but which was
suffused with light and joy from these
splendid pictures. The title, “Beyond the
Ocean, Beneath a Leal,” gives a good
idea of what Kjell has covered here: a
pustulate cowry feeding on coral, a fan
worm larva, a fish-cleaning shrimp, giraffe
beetles, weaver ants, an arctiid moth, the
eyes of a robber fly, looking like a very
sophisticated satellite just fired off from
Cape Canaveral.

But more spectacular, even, is Sand-
ved’s film Curious Creatures and Mini-
monsters, which brings us very close to
his small friends and lets us watch them
at their tasks—often through time-lapse
photography. This wonderful film will be
shown again on January 27 (see High-
lights, p. 116).

—EpwARDS PARK
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