contain any part used in cars of 1958.

As such replacement was going on,
the industry could change to metric
standards. As standard parts, nuts, bolts,
washers, etc., became available in metric
standards, says Ford’s William K. Bur-
ton, engines, for example, could be de-
signed around these parts to metric
modules. “If we had something de-
signed to even inches, we could redesign
it to even millimeters and not change
the actual size by more than 20-
thousandths of an inch.” Systems analy-
sis would be needed to find out which
components would have to be converted
together to minimize problems in mak-
ing interconnections, and which could
be separate steps.

The change to metric units, says Bur-
ton, would involve the entire mechani-
cal products industry. Standards for
parts like nuts and bolts are made by
professional associations, and these
must approve standards for metric mod-
ule parts and decide whether existing
European standards are to be adopted
or a new international system of metric
sizes sought.

Burton estimates the time for a
changeover by the automobile industry
at “not less than 15 years and not more
than 20.”

Dr. McNish’s study is charged also
with finding out what the benefits would
be if a conversion to the metric system
is made. There would be some educa-
tional benefit, he says, but he finds little
evidence of a 10 percent time saving.
The schools don’t spend 10 percent of
their time on all of arithmetic, he says.

There would be a bigger educational
benefit in engineering. The confusion of
English units in engineering is so bad
that it is even reputed to drive students
away.

In foreign trade the benefit does not
seem likely to be as great as some com-
mentators have speculated. But in ex-
ports of machinery and transportation
equipment, there could be some bene-
fit. In this category U.S. trade with
metric countries declined about 25 per-
cent between 1960 and 1966. If one
could assume that this decline was all
due to the lack of metric standards, then
the lack would have cost the U.S. $1.6
billion over those years in this category
of export.

But the assumption is not a safe one,
because a large part of that category is
aircraft and related machinery, and this,
all over the world, is standardized on
English units. Many other factors also
influence foreign trade, and it is there-
fore hard to predict the specific effect
that metrization will have.

Dr. McNish expects his full study to
be complete by the end of 1970. By then
he should have a good idea of what
things would be practical to change and
at about what cost.
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WEATHER PREDICTION

The past tells the future

There are two basic ways to go about
forecasting the weather, just as there are
about predicting the future behavior of
any continuing process. One, the physi-
cal approach, is to attempt to under-
stand the physical laws that govern com-
plex atmospheric processes, then plug
readings of current weather conditions
into dynamic equations. With the help
of computers, the process produces fore-
casts of weather conditions a day or two
in the future. Such hydrodynamic nu-
merical modeling is the technique com-
monly used by the Weather Bureau in
its daily forecasts, and there are many
efforts in progress to extend the capa-
bilities (SN: 9/6, p. 185).

The other method is a statistical ap-
proach and ignores physical processes.
It relies only on past weather records
and the search for patterns that may re-
peat themselves predictably.

The statistical approach has long
had a stepchild status. It has never com-
pletely died, though it has seemed un-
able to produce a clear pattern to relate
past weather to future weather.

Now two scientists, after seven years
of work at the Massachusetts Institute of
Technology, say they have found one.
The research findings by Dr. Donald B.
DeVorkin and John T. Prohaska are
a breath of fresh air for the statistical
approach and for forecasting of long-
range weather trends.

As a result the two claim it is now
possible to forecast general monthly and
seasonal trends in the weather, six
months or longer in advance. In fact,
Dr. DeVorkin, Prohaska and Dr. Hurd
C. Willett of MIT have now formed a
commercial service, Statistical Weather
Information Inc., to do just that.

Their meteorological colleagues are
expressing cautious interest.

Using computers to analyze monthly
weather records since 1899, what the
trio basically has found is that atmo-
spheric pressures at some geographical
locations tend to show relationships to
temperatures at other locations, one to
12 months later. The odds that the rela-
tionships are due to chance are calcu-
lated to be as low as one in 10 million.

The computers also detected non-
random relationships between monthly
average temperatures in certain parts of
the United States and precipitation in
other parts during the same month.

They make no effort to explain their
findings; they simply use them.

Thus to find out what the monthly
average temperature will be in Washing-
ton six months from now, the computer
compares atmospheric pressure readings
for the three previous decades at 132
locations in the Northern Hemisphere.
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MIT
Computer sifts past weather records.

This indicates which locations have in
the past served as the best predictors of
Washington’s monthly temperatures.
The analysis can then tell how many
degrees warmer or cooler than normal
the average temperature is likely to be
for April 1970.

Once the temperature is known, a
similar sifting of the data produces a
prediction of the precipitation for April.

While their work is arousing interest,
it is regarded as far from conclusive.

“They certainly have demonstrated
that there are some nonrandom rela-
tionships,” says Jerome Namias, chief of
the Extended Forecast Division for the
Environmental Science Services Admin-
istration. “But a scientific evaluation will
have to await a little more evidence.”

“Their work is further evidence of
some statistical pattern to the weather,”
says Glenn Brier of Essa. “It is not the
key or the solution—we realize there is
quite a long way to go—but I am en-
couraged by the results.” As chief of
meteorological statistics at EssA’s Air
Resources Laboratory, Brier has been
doing research on the statistical tech-
nique for some time.

“I don’t think the results of their sys-
tem will be spectacular,” says Dr. Fred-
erick Sanders of MIT, “but if they can
lessen the degree of error in seasonal
forecasts at all, it will be significant.”
He too feels that it will be several years
before the method’s performance can be
judged.

Although simple in concept, a dem-
onstration of nonrandom relationships
between average pressure and tempera-
ture and average temperature and pre-
cipitation had to await the closing of
many gaps in weather records of the
past half-century. Records for many
stations in the Northern Hemisphere
were not made available during World

science news, vol. 96

%9

www_jstor.org



KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE UP!."

G SCIENCE BUYS

» STUDY or PROFIT

BATTERY POWERED GYROSCOPE!

Have the fun & enjoyment of a gyro
without bhother of constant string
winding & pulling. 5” diam. flying-
saucer shaped. Spins on its edge, up-
side-down, on your head, hanging
from a string, drives rocket car, races
around ring . . . you’ll be amazed at
its performance. Even flipping switch
to off is an experience—speeds up to
a blur . for almost 3 min. without
power. Terrlﬁc accessories incl, rocket
car, pedestal, 9” diam. orbit ring,
ring pedestal, cap, chain, loop, in-
struct. Operates on 2 ‘‘C’’ batteries
(not incl.).

Stock No. 71,161Q__ $6.00 Ppd.

GIANT FREE CATALOG
148 Pages!
lars, instruments,

More than 4,000
/H)‘Al'\l)
M

- kits. Write

BARGAINS!
Enormous variety
of telescopes, mi-
croscopes, hinocu=

Scientific Co., 300 Edscorp Bidg.,
Barrington, N.J. 08007.

Name
Address

ROTATING MULTI-COLORED
LIGHT

Dazzling colors stream endlessly from
constantly rotating light. Facetted,
transparent globe has louvered drum
inside with red, green, blue & yellow
stars. Bulb heat rotates drum which
projects flickering star points on
walls ceilings, etc. while individual
globe facets present constantly chang-
ing array of brilliant colors. 93%”
star, approx. 12” on bell-shaped base.
Place on table, TV, fireplace—top of
Christmas tree or display.
Stock No. 71,000Q ______ $6.00 Ppd.

"’FISH"” WITH A MAGNET
Go treasure hunting on the bottom!
Fascinating fun & sometimes profit-
able. Tie a line to our 5-1b. Magnet—
drop it overboard in bay, river, lake
or ocean. Troll it along bottom—your
‘‘treasure’’ haul can be outboard mo-
tors, anchors, other metal valuables.
5-1b. Magnet is war surplus—Alnico
V Type—Gov’t cost $50. Lifts over

SUPER 6" SPACE CONQUEROR

Share the wonders of space explora-
tion. Features aluminized & over-
coated 6” f/8 ground and polished
pyrex mirror accurate to 14 wave, 48
F.L. 6X achromatic finder scope—48
96X & 192X eyepieces & Barlow to
double or triple power. Rack & pin-
ion focuser. Electric clock drive w/
manual slow-motion. Setting circles,
Equatorial mount. DPedestal. Com-
pares to $295-$350 models.
No. 85,086Q $239.50 FOB
”__.$ 94.50 FOB
-_$ 29.95 Ppd.

GIA'I' WEATHER BALLOONS

““Balls of fun’’ for Kkids, traffic stop-
pers for stores, terrific for amateur
meteorologists. Create a neighborhood
sensation. Great backyard fun. Excit-
ing beach attraction. Amateur meteo-
rologists use to measure cloud heights,
wind speed, and temp. Made of heavy
duty neoprene. Inflate with vacuum
cleaner or auto air hose; or locally

City
State Zip | 3%2-1b,

1

|

: UNUSUAL
1

1

I parts

l for Free Catalog “‘Q.”” Edmund
|

|

|

|

|

|

______ $14.00 Ppd.
______ $8.75 Ppd.

Stock No. 70. 57IQ
MAGN
Stock No. 70, 5700

available helium for high rise.

Stock No. 60,632Q

ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE

EDMUND SCIENTIFIC C

300 EDSCORP BUILDING

s BARRINGTON, NEW JERSEY 08007

Stock No. 60,568Q . 8’___$2.00 Ppd.
16’__ $7.00 Ppd.

BEN

WRITERS

N. Y. publisher wants books on all subjects,
fiction, nonfiction. No fee for professional
oplmon. FREE: Brochures that show how your

book can be published, promoted, sold; tips
on writing, contracts, costs. Write Dept. 72,
50 Jericho Turnpike, Jericho, N.Y. 11753

EXPOSITION PRESS INC.

War 11, for instance. The team eventu-
ally dug them out, and emerged with a
consistent record of atmospheric pres-
sure throughout the Northern Hem-
isphere and of temperature over the
United States for the past 70 years.

Past weather information from lo-
cations in the Northern Hemisphere was
then fed into computers, and experi-
ments making use of some new statis-
tical techniques were conducted. These
studies showed that the data would yield
predictors of weather to come.

What about the future? The phys-
ical technique is not now effective for
long-range forecasts. Dr. Edward N.
Lorenz of MIT has shown that we prob-
ably never will be able to extend the
accuracy of the daily forecasts now pro-
vided by numerical modeling to longer
than two to three weeks. But he feels
more general average forecasts with nu-
merical modeling may eventually be
possible. “I think for some years to
come the statistical method should give
better results at ranges of six months
than any other method, although ulti-
mately I think numerical techniques
should be able to also,” Dr. Lorenz says.

“We have a keen interest in any
methodology for long-range forecast-
ing,” says Essa’s Namias. “It is my per-
sonal opinion that a blend of the sta-
tistical and physical methods will work
best.”
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Short run for STOL

With high hopes and a pioneering
spirit, a small carrier called Washing-
ton Airlines last year began service be-
tween three local airports using a prom-
ising, but unrealized, development in
modern aviation—the short takeoff and
landing aircraft (SN: 9/7/68, p. 229).

Using German-built Skyservants that
can land on less than 1,000 feet of run-
way, the airline offered quick transpor-
tation between Friendship Airport near
Baltimore, Md., Washington National
Airport, and Dulles International Air-
port in Virginia. They all serve Wash-
ington, D.C. The flights were the na-
tion’s first regular STOL service.

But the idea never got off the ground
with Washington’s air commuters, and
last week the company called quits on
the service. In its year of service, the
line carried only 25,000 passengers, less
than a quarter of the 108,000 predicted
from forecasts by the Civil Aeronautics
Board in a survey of helicopter possi-
bilities in Washington.

“If there had been more, we'd still
be in business,” says Robert Richard-
son, operator of Washington Airlines.
But toward the end, the planes were
running with an average of about three
passengers, he says. <
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