METEOROLOGY

Weather
probe set

near Barbados

U. S. launches the largest air-sea project
ever devised in search of weather origins

by Ann Ewing

Most of the sun’s heat is stored in the
tropical occans between the latitudes
30 degrees on either side of the equa-
tor. But the carth loses heat by radia-
tion almost uniformly at all latitudes.

So the heat has to be transferred
from equatorial regions to more north-
erly latitudes and the poles. This trans-
port of heat occurs mainly in the at-
mosphere by processes about which
very little is known. But it acts as the
engine that moves the world’s weather.

From what they have observed.
weather scientists conclude that heat
transport occurs in threec stages.

First, the energy in the ocean trans-
fers to the atmosphere in a turbulent
boundary layer about 6,000 feet thick,
a giant version of the roiling steam
visible above the surface of a slowly
boiling pan of water. This energy
moves from oceans to air as latent heat
in the form of water vapor. It then
finds its way from the turbulent boun-
dary layer to the upper layers of the
troposphere. Finally it is transported
to higher latitudes by fast-moving air
currents, sometimes in the nature of
globe-circling jet streams.

At all times the atmosphere contains
some 3,100 cubic miles of water, re-
cycling from the top layers of the
oceans and other large bodies of water
to the atmosphere every 10 days. Its
movement is so little known that weath-
er cannot be predicted accurately by
more than two days for most land areas.

To help lay an observational basis
for improving forecasts. and for under-
standing the transport itself, the United
States from May to July this year will
conduct the most exhaustive study of
air-sea interaction ever undertaken over
a large ocean region. The survey will
cover an area 500 kilometers square
east of the near-equatorial island of
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ATS view: Hurricane Candy over Gulf of Mexico in 1968.
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Until July 2, ships, buoys and planes

Barbados in the West Indies. It is called
BOMEX, Barbados Oceanographic and
Meteorological Experiment (SN: 11/9.
p. 476).

BOMEX will employ a staff of about
1,500, 7 satellites, 24 aircraft, 10 ships
and a dozen ocean buoys to probe the
atmosphere up to heights of 100.000
feet and the Atlantic Ocean to its
18.000-foot floor.

The project is a planning and logis-
tics nightmare. involving 7 Federal de-
partments and agencies, 19 universities
and 7 industrial laboratories.

BOMEX will explore the first two
steps in the three-phase atmospheric
energy transfer process, examining in
detail the exchange of energy between
ocean and atmosphere, as well as the
vertical and horizontal spreading of
these energies within the two regimes.

will be on these stations for BOMEX.

Holland: Like a museum guard.
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UNITRON
ASTRONOMICAL TELESCOPES

OBSERVER'S GUIDE

With artificial satellites already launched and
space travel almost a reality, astronomy has
become today’'s fastest growing hobby.
Exploring the skies with a telescope is a
relaxing diversion for father and son alike.
UNITRON’s handbook contains full-page
illustrated articles on astronomy, observing,
telescopes and accessories. It is of interest
to both beginners and advanced amateurs.

CONTENTS INCLUDE:

Observing the sun, moon, planets and wonders of the sky
Constellation map « Hints for observers « Glossary of telescope
terms o How to choose 2 telescope « Astrophotography

UNITRON

INSTRUMENT -COMPANY « TELESCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.

Please rush to me, FREE of charge,
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Watch Your
Language!

A noted publisher in Chicago reveals a
remarkably effective method for build-
ing a working knowledge of over 2,000
powerful, expressive words quickly and
easily.

People unable to express themselves
effectively often lose many business and
social opportunities. Others who use
their vocabulary improperly, subject
themselves to ridicule and cause others
to misunderstand what they mean.

We need a good vocabulary, says the
publisher, to understand more clearly
what we read and hear, to think with
greater clarity and logic, and to express
ourselves more effectively when we speak
or write. A command of words instills
confidence in one’s ability to speak con-
vincingly and impress others with one’s
knowledge and understanding.

To acquaint the readers of this pub-
lication with the easy-to-follow rules
for developing a large vocabulary, the
publishers have printed full details of
their interesting self-training method
in a new booklet, “Adventures in Vo-
cabulary,” which will be mailed free to
anyone who requests it. No obligation.
Send your name, address, and zip code
to: Vocabulary Studies, 835 Diversey
Parkway, Dept. 540-024, Chicago, Ill.
60614. A postcard will do. (Adv.)
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Scripps Institution of Océanography

FLIP: Down into the sea again, for the first time in the Atlantic Ocean.

So huge is the amount of data to be
collected that Environmental Science
Services Administration. the coordina-
ting agency for BOMEX, is using the
National Aeronautics and Space Ad-
ministration’s Mississippi Test Facility
for the design, installation, maintenance
and operation of computerized data-
handling equipment for the project.
Scientists and engineers there have de-
veloped and manufactured five units
called scarp, for Signal Conditioning
and Recording Device, to be installed
on five permanently stationed ships.

The tapes containing the data will be
processed fast enough for the BOMEX
director, Dr. Joachim P. Kuettner of
Essa Research Laboratories, to modify
the observation program if this is re-
quired. “The core of BOMEX,” says Dr.
Kuettner “is the program to monitor
the air-sea interaction.”

Dr. Joshua Holland of the Atomic
Energy Commission, who is chief sci-
entist for this phase of the program,
has likened the BOMEX program to a
museum guard with a clicker counting
the number of people who come in
and out, except that what is being
measured is heat transfer instead of
people. and 90.000 square miles is a
very large museum.

Observations and data collection are
scheduled in four phases of about two
weeks each, with a nine-day lapse be-
tween each to allow for supplying the
ships in the port of Bridgetown, Barba-
dos. During the first three phases the
ships and buoys will be positioned to
cover a square, with one ship in the

1969

center, from about 12 degrees north to
18 degrees north. For the fourth phase,
from July 11 to 28, the array will be
flipped five degrees to the south by re-
assigning the two northernmost ships
to positions about 8 degrees north.

The experiments are timed to per-
mit observations during periods of lim-
ited tropical depressions in the early
portion, and of active tropical depres-
sions, from which hurricanes some-
times form, in the later portion. July
is a heavy hurricane time in the area:
between 1901 and 1967 14 tropical
storms passed through the area during
the month.

To permit the five fixed ships to
anchor at their stations, free-fall moor-
ing systems have been devised, consist-
ing of six-ton clump anchors and wire
bales. Their use in BOMEX will mark
the first time that ships of such size,
200 to 300 feet long, have anchored in
18,000 feet of water for such a length
of time. Their exact positions will be
determined using the Navy’s Omega
navigation system.

Each of the five is equipped with a
tethered. dirigible-like balloon, 20 feet
long and 10 feet in diameter, instru-
mented for low-level soundings to pro-
vide temperature, humidity and wind
measurements at three levels close to
the sea surface.

Also in a permanent position on the
square will be FLIP, a 355-foot research
platform operated by the Scripps In-
stitution of Oceanography for the Office
of Naval Research. This Floating Lab-
oratory Instrument Platform will be
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BOOKS

MUSHROOMS AND FUNGI. Comprehensive
lists. LEW's, 2510 Van Ness Avenue, San
Francisco. Calif. 94109.

CAMPS

OBEES CAMP. A serious study of the environ-
ment using field techniques and survival
skills. Camper observations and discussions
leads to involvement and conservation action.
Our specially trained staff guides your child
through this unique experience. Co-ed 13 to
15. Robert Brown, Obee Director, Wildwood Na-
ture Center, Barre, Mass. 01005.

SCIENCE EXPLORING FOR BOYS ages 11-15 at
SPRUCE_ MOUNTAIN CAMP, Bryant Pond,
Maine. Field and mountain trips, ham radio,
photography, plants, animals, astronomy,
weather, geology, ecology. Exciting concept of
science recreation. Staff inquiries invited.
Catalog: William T. Harty, 12 Highland St.,
West Medway, Mass. 02053.

CAMP BIOTA—Six weeks exciting fun and
knowledge. Boys 9-14. Natural science for
academically talented. Lake, cabins. Survival,
creative indigenous crafts, canoeing, fishing,
swimming, archery, riflery, riding. Professional
staff. A.C.A. Nashville 615-766-2494. Dr. and
Mrs. Forrest N. Evans, Joelton, Tennessee 37080.

MICRO ADS

CHEMICALLY INERT FITTINGS. Miniature
valves, tees, and connectors. Other supplnes
for liquid chromatography, Teflon discs,
screens, flowcells, four channel colorimeter.
Free Catalog. MER, 183-D Commercial St.,
Sunnyvale, Calif. 94086.

ENGINEERING—MATHEMATICS—draftinginven-
tion . . . outperforms slide rule.. Etched-plas-
tic eight-scale radian / degree / trigonometric-
calibrated “Trigchart” protractor: $2.88. Magic-
math, Rio Linda, California 95673.

LIVE SEAHORSES, marine specimens, aquar-
ium supplies. Illustrated catalog 15c. Marine
Box 248-206 Dania, Florida 33004.

GOVERNMENT SURPLUS 80-page electronic-
optical catalog showing hundreds of bargains
galore. Pennies on the dollar. Meshna, Nahant,
Mass. 01908.

PLASTIC BINDERS—Bind 25-100 page reports,
resumes, theses, etc., WITHOUT staples (no
equipment needed). Eight colors, easy to use.
Send $1.00 for eight samples, catalog sheets,
prices. Complete line covers, plain or im-
printed. INKWELL PRINTING, 1220 Hertel,
Buffalo, N.Y. 14216.

SCHOOLS

SUMMER GUIDANCE & STUDY INSTITUTE—
June 30th-August 16th. Unique, individualized
Vocational and Educational Career Plan de-
termines realistic goals for boys in grades 7-
12. Accredited college-prep courses in English,
3 languages, sciences, math, history. Reme-
dial Reading. Classes limited to 5. Driver Edu-
cation. Broad cultural program. Swimming,
golf, tennis, riding and other recreational op-
portunities in White Mountains vacation area.
Inclusive fee covers everything. Scholarship
aid available. Director: John H. Flynn, Frye-
burg Academy, Fryeburg, Maine 04037. Tel.
207—935-2040.

HIGH SCHOOL BOYS AND GIRLS—Summer in-
stitutes in major areas of college study. Sci-
ences and Engineering, Liberal Arts, Law, Den-
tistry, Forestry, Agricultural Research, Medical
Technical Professions, etc. University faculty;
dormitory living. Remove the GUESS from col-
lege and career decisions. Nonprofit. Particu-
lars: Scientists of Tomorrow, P. O. Box 1349,
Portland, Oregon 97207.

... weather watch

operating in the Atlantic Ocean for the
first time since she was built in 1962.
Since FLIP has no motive power, she is
being towed horizontally to her as-
signed position at about 13 degrees
north.

When FLIP reaches her work station,
her ballast tanks will be flooded to flip
her to the vertical position in which
only 55 feet of the vessel is above the
water line. the remainder extending 300
feet into the ocean. She provides a very
stable platform: In 35-foot waves. ver-
tical oscillations average less than three
inches.

Seven satellites will be used full-time
in BOMEX: ESSA 2. 6, 7, 8 and 9, and
two Nimbus. And the National Aero-
nautics and Space Administration’s
ATS-3 satellite, to be used only for the
fourth phase. will be moved during July
from its position over the equator, at 73
degrees west. some 1.600 earth miles
eastward to hover at 47 degrees west.
still 22,300 miles above the equator.

The July observations will be con-
centrated on a study of tropical weather
disturbances, with the specific objective
of gaining information needed for im-
proved mathematical models of the
global atmosphere. One aim is to deter-
mine whether moderate disturbances
are similar in structure to intense ones,
such as hurricanes. For this portion of
the experiment equipment will be in-
stalled on Barbados to receive photo-
graphs directly from the ATS-3. The
continuous photographs acquired from
this synchronous satellite will be used
to select disturbances for study and to
guide aircraft to them.

BOMEX is forerunner of a scries of
large-scale research projects planned by
the nations of the world under the Global
Atmospheric Research Program, and
directed toward the development of the
World Weather Watch in the mid-
1970’s.

Although BOMEX too was at one time
planned as an international program, the
planning and logistics became so in-
volved that the U.S. decided to go it
alone, with the cooperation of the Bar-
bados authorities, who will furnish port
facilities, housing and other services for
the three-month-long experiment.

Dr. Jule G. Charney of Massachu-
setts Institute of Technology. chief sci-
entist for the fourth phase of the BOMEX
program and chairman of the U.S.
committee for the global atmospheric
effort, thinks the GARP experiment will
add greatly to the storehouse of ob-
servational data on which physical
understanding of atmospheric processes
must be based.

“This storehouse,” he says, “is now
beginning to be exhausted and should
be replenished.” <
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Trippensee Transparent Celestial Globe

The 16-inch Trippensee®
Transparent Celestial Globe is
made from durable V4-inch
acrylic plastic. It is complete
with all major stars, constella-
tions, multiple and variable
stars, a 6-inch earth globe,
calibrated internal horizon ring,
and compass in the base for
proper orientation. The globe
also features a unique color-
coded design which enables the
stars to be seen as an observer
would view them from the
earth. The Trippensee Celestial
Globe is a precisely accurate
piece of equipment as well as
an ideal decorator item for den
or family room. Write for de-
tails or send check or money
order to:

Price delivered $94.50

" TRIPPENSEE PLANETARIUM C€O., INC.

2201 South Hamilton St., Saginaw, Michigan 48602

(GRAPHIC WORK CENTER

Everything At Your Finger Tips

You get things done Better, Faster
with this NEW scientific approach to
efficient work systemization.

All your records and materials are
organized before you.Permits you to
work in one position -- you eliminate
stretching and unrecessary steps.

24 Page BOOKLET W2

Mailed Without Obligation

\GRAPHIC SYSTEMS, Box 398, Yanceyville, N.C. /
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SLIDE
RULE

Does Your Slide Rule
Give Enough
Accuracy?

Or must you check impor-

AMAZING tant calculations? Remark-
OTIS K!NG able cylindrical slide rule
accuracy you need!

66" scales give reliable re-
sults to four & even five figures. Pat-
ented design packs three 66" scales
into easy-to-read pocket size calculator.
6" closed, 10 open. C, D & 5 place Log
scales. Easy to learn, simple to use.
Full instructions. Lifetime steel construc-
tion. Can’t warp or break. Ideal for lab
or field. Gives fast, precise answers.
Prevents mistakes. Only $19.95 ppd.
Solve Your Calculating Problems Today

Mail Order Exclusive. Order Now.
Satisfaction guaranteed.
Dept. 5 Calculator Co. Box 593

Lakewood, Calif. 90714
(In California add sales tax)
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