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PHYSICS

Chance Discovery May
Yield Metal-Plating Method

“Electron Camera” Shows How Zinc Particles
Dissolve Into Liquid Surface Layer of Polished Copper

HE DISCOVERY that the surface of

polished metal is liquid promises to
lead to a new method of metallic plat-
ing. This advance may result from a few
seconds of startled watching of the pic-
ture thrown on a screen by an “electron
microscope.”

In a few fleeting moments, Prof. G.
I. Finch and two young research stu-
dents, Dr. A. G. Quarrell and J. S. Roe-
buck, at the Imperial College of Science,
London, found definite proof of a
hypothesis put forward many years ago
by the late Sir George Beilby, the di-
rector of fuel research for the British
Government during the World War.

Prof. Finch and his colleagues were
working with a special type of science’s
new instrument called the electron-dif-
fraction camera. This wonderful “cam-
era,” in which a stream of electrons
throws an image on a fluorescent screen,
in effect magnifies the object 30,000,-
000,000 times, compared with the 2,500
or 3,000 times of ordinary microscopes.

They were experimenting with a piece
of polished copper which was being
bombarded with particles of zinc emitted
from a zinc wire rapidly heated in a
vacuum by an electric current. Many
times before similar experiments had
been made, the scientists studying the
shapes of crystals thus deposited on
metal surfaces. But this happened to be
the first time that the bombarded metal
had been polished.

As usual a diffraction pattern was
shown on the fluorescent screen—a
score or more of bright circles. But to
the intense surprise of the watchers this
pattern  gradually weakened, became
less bright and within three seconds
had completely disappeared. They tried
again. A second, a third and a fourth
film of zinc was projected onto the cop-
per. Each disappeared in the same way
as the first, but each diffraction pattern
lasted longer than the preceding one,
until the twelfth pattern remained—
meaning that the twelfth layer had stood
fast.

“What this means,” Prof. Finch told

the Science Service correspondent, “‘is
that the incoming crystals of zinc were
being dissolved in the liquid layer of
the polished copper. Like snowflakes
falling on water, the crystals rest for a
moment on the surface and then dis-

appear.

“That this should happen at all is pre-
sumptive evidence that the top layer of
the polished metal is liquid. But the
real proof is that with this experiment
we can only observe an electron pat-
tern when the zinc crystals are on the
top of the liquid surface, and not be-
fore they arrive or after they have dis-
appeared. No pattern means no crystals
—which is what physicists call the solid
liquid’ state.

“The twelfth layer of crystals stand-
ing fast simply means that the liquid
copper has reached its saturation point,
has dissolved all the zinc that it is ca-
pable of holding. This is supported by
the fact that when the zinc bombard-
ment was turned on polished iron the
zinc layer stood fast at only the second
attempt. Zinc is less soluble in iron
than in copper, and so one would ex-
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STRATOSPHERE CRAFT
Dr. Rossby, left, is holding the balloon
which will carry into the stratosphere the
bamboo frame and meteorological instru-
ments held by Dr. Bjerknes. The delicate
instruments are in the white container.

pect the liquid layer of iron to be sat-
urated more quickly.”

Prof. Finch has found that the films
of zinc or other substances thus depos-
ited on polished metal can never be com-
pletely removed without removing the
metal itself. An alloy has, in fact, been
formed. This process, which he terms
“vacuum-plating,” has, he believes,
great commercial possibilities as a sub-
stitute for electroplating. A systematic
investigation is now being started.
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Stratosphere Under Heavy
Attack by Scientists

TRATOSPHERE weather secrets are

being subjected to barrage attack by
scientists of many countries.

In the United States and from a
number of points in Europe sounding
balloons are being released every day
during January to carry instruments high
into the rarefied atmosphere.

And now Director Carl G. Rossby
of the Massachusetts Institute of Tech-
nology meteorological laboratory has
announced an even more concentrated
assault. Within the next few weeks,
when conditions for this special study
are right, forty balloons will be released

from St. Louis at intervals of about two
hours. The meteorological airplane of
the Massachusetts Institute of Technol-
ogy will make observations to 17,000
feet at the same time.

The balloons when inflated measure
four feet in diameter. Each carries spe-
cially designed instruments weighing
only a few ounces which automatically
record temperature, humidity and atmos-
pheric pressure. They will finally burst
and the instruments do a parachute drop
to earth, in shock-absorbing frames
made of split bamboo. Each set of in-
struments bears an identification tag
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offering a five-dollar reward for its safe
return.

Dr. J. Bjerknes, prominent Norwe-
gian meteorologist who is now visiting
the Massachusetts Institute of Technol-
ogy, will cooperate at Cambridge with
Dr. Hurd C. Willett of the Institute
staff in making the forecasts upon which
the release of the balloons will depend.
A mid-continent location was chosen
for the experiments so that the balloons
will not be lost over the ocean.

The daily stratosphere soundings are
being made from Omaha, Nebr., by the
U. S. Weather Bureau in cooperation
with the International Upper Air Com-
mission. Data gathered by all countries
engaged in the research are to be pub-
lished by the Commission so that the
results may be readily studied by meteo-
rologists everywhere, L. T. Samuels of
the Aerological Division of the Weather
Bureau explained.

The barograph used by the Weather
Bureau descends to the earth slowly be-
neath a parachute that opens after the
balloon bursts. The balloons usually rise
about eleven miles or more, and have
been known to reach an altitude of
twenty miles. Most of the returned in-
struments are found within fifty miles
of the take-off, though some have been
sent in from distances of several hun-

dred miles.
Science News Letter, February 8, 1934

ASTRONOMY

Stellar Looking-Glass
Slowly Cooling

AHUGE looking-glass for the stars
which will eventually serve science
in the 80-inch reflecting telescope of the
new McDonald Observatory, in Texas,
is now slowly cooling in the Corning
Glass Works, Corning, N. Y.

Its temperature is dropping two to
four degrees a day from the high heat
that the molten glass had when it was
poured. In about three months the huge
disc, a foot thick, nearly seven feet in
diameter, weight 5,600 pounds, will be
ready for shipment to Cleveland where
experts of Warner & Swasey Co. will
spend from one to two years grinding
its face into a very precise concave opti-
tal shape.

McDonald Observatory, whose chief
telescope will have this 80-inch mirror,
is being erected on Mt. Locke in the
Davis Mountains of Texas. It will be
operated jointly by the University of
Texas and the University of Chicago.

Science News Letter, February 8, 1984

AVIATION

Superiority Predicted For
Rotating Wing Aiircraft

Research Will Make Autogiro and Gyroplane Faster Than
Conventional Airplane, N. A. C. A. Engineer Believes

LYING machines with rotating wings

will be superior to the conventional
airplane as soon as their possibilities for
high speed are practically developed,
John B. Wheatley, aeronautical engineer
of the National Advisory Committee for
Aeronautics, predicted to the Society of
Automotive Engineers.

The autogiro and the gyroplane are
the two types of rotating-wing aircraft
which, according to Mr. Wheatley’s
analysis, have the possibilities of be-
coming superior to the conventional type
of fixed wing airplane now widely used.
The reason for the pronounced possi-
bility of the autogiro and the gyroplane
is the inherent ability of their rotors
or moving wings to attain their maxi-
mum lift-drag ratio at any desired for-
ward speed.

The novel cyclogiro, with the paddle-
wheel wings, is rated by Mr. Wheatley
as being approximately equal in merit
to the airplane, while the helicopter is
definitely inferior.

The autogito is the best known of all
rotating-wing aircraft. It was invented
by Juan de la Cierva, and the Ameri-
can version of the autogiro which has
been flown extensively in this country
was produced by Harold F. Pitcairn,
working with the Spanish inventor.

Gyroplane

The gyroplane is sponsored by E.
Burke Wilford of Philadelphia. The
autogiro and the gyroplane present a
very similar appearance with blades that
rotate freely under the action of air
forces about a vertical axis, replacing
to a large extent the conventional wings
of the airplane. Mr. Wheatley explains
that the aerodynamical principles of the
autogiro and gyroplane are practically
identical and that their differences are
largely structural.

“The low-speed control is superior
to that of the airplane,” Mr. Wheatley
said in reference to the autogiro and
the gyroplane. “The reliability is equiva-
lent to that of an airplane, and emer-
gency landing will be easier. The low-

speed performance is superior to that
of an airplane. Airplane high speeds
will probably be exceeded. Control sys-
tem 1s as simple and easy to use as
that of the airplane. First cost will
be slightly higher, but maintenance and
operating costs will be equivalent to
that of airplane.”

The rotating-wing type of machine
is likely to be used by the private flyer
and the unskilled pilot because of its
increased safety and the smaller land-
ing field required for it, Mr. Wheatley
emphasized. Almost all the hazards en-
countered in flying an airplane are con-
nected with the phenomenon of a grad-
ual weakening of control as the flying
speed approaches its minimum, he ex-
plained. As minimum speeds range
from 50 to 75 m.p.h. an undesirable
premium is placed upon piloting technic
during landings and take-offs. A rotat-
ing-wing aircraft suffers very slightly
from these handicaps because the rela-
tive velocity of the lifting surfaces to
the air is independent of the translatory
velocity of the machine and is always
large, so that the angle of attack of the
lifting surfaces is well below the burble
point. The resultant performance of
rotating-wing aircraft thus materially ex-
tends downward the low-speed phase of
flight, lessening the piloting skill re-
quired for emergency landings and take-
offs, and making the pilot more inde-
pendent of meteorological conditions be-
cause at low speed a shorter visibility
is required for the same safety.

Cyclogiro

The cyclogiro, which Mr. Wheatley
rates as being approximately equal in
merit to the airplane, is of such recent
origin that it has not yet been demon-
strated at full scale. It consists of a
fuselage of conventional form, sup-
ported in the air by power-driven pad-
dle-wheel wings, one on each side. The
paddle-wheel rotors perform the func-
tions of both the wings and the pro-
peller of the conventional airplane.
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