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PHYSICS

New Electric Roof of World
Found by American Physicists

Discovery Delayed by Shielding of Lower Electrified Layer
Marconi Expects to Locate Roof Higher Than Any Known

FURTHER light has been thrown on
the “electric roof of the world”—
the electrically charged layers of the
upper atmosphere which reflect wire-
less waves and render possible long dis-
tance radio transmission—by the re-
searches of J. P. Schafer and W. M.
Goodall of the Bell Telephone Labora-
tories, Deal, New Jersey.

Two reflecting layers are known, one
at a height of 100 to 120 kilometers,
and another somewhere between 190
to 300 kilometers. In the course of re-
cent experiments, the New Jersey phys-
icists have found an intermediate layer
at an average height of 150 kilometers,
from which wireless waves are reflected.
(A kilometer is about six-tenths of a
mile.)

They state, in a communication to
Nature, that the reason why this inter-
mediate electric “roof” had not been
detected before is because it is shielded
by the lower layer and only occasionally
does its electrical or ionic density be-
come greater than that of the lower
layer, so as to enable its detection. Even
then, it is necessary that the frequency
of the radio waves be just great enough
to permit penetration of the lower re-
gion and yet small enough to give re-
flection from the new layer.

Not One But Several

Another important fact discovered by
Messts. Schafer and Goodall is that
the upper reflecting layer really consists
of several layers though its exact struc-
ture varies at different times.

It is understood that Marconi
is contemplating the discovery of a still
higher reflecting “'roof.” He is led to be-
lieve that such a layer must exist, by his
experiments with very short radio waves
of 40 to 60 centimeters wavelength.
With these ultra-short wavelengths, con-
trary to what might have been expected,
Marconi has already been able to com-
municate over distanecs up to 170 kil-
ometers. These ultra-short waves pass
through all the electric layers in the
upper atmosphere, so far known, and
their long distance range may be due

to reflection from a higher and more
highly ionized layer.

The practical importance of ultra-
short radio waves is very great, because
they are not interfered with by atmos-
pherics. Knowledge of the conditions
which would render them available for
long-distance telephony is therefore ex-
tremely valuable.

The existence of the new layer has
been confirmed at two places in Eng-
land. Prof. E. V. Appleton of King’s
College, London, and j. A. Ratcliffe and
E. L. C. White of the Cavendish Lab-
oratory, Cambridge, writing independ-
ently to Nature, state that they have also
detected an intermediate electrical layer
that reflects radio waves.

The electrical strength (ionization)
of this layer is, however, smaller at
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noon than in the early morning, and
in this respect it differs from the Amer-
ican electric “roof.”  Prof. Appleton
further agrees that the upper layer,
which bears his name, is probably com-
posite. He considers that from the latest
data one may deduce the existence of
four reflecting layers in the ionosphere.
The Kennelly-Heaviside layer, 100 to
120 kilometers, is the lowest; next at
about 150 kilometers height, comes the
newly discovered layer of Schafer and
Goodall and then between 190 and 300
kilometers the Appleton region consist-
ing of at least two layers. Senator Mar-
coni, then, is searching for a fifth radio
roof of the world beyond the Appleton
region.
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PALEONTOLOGY
Dinosaur is Restored
Internally and Externally

EAKED like a tortoise, horned like

a rhinoceros, its muscles and skin
skillfully restored by anatomists, a twen-
ty-foot dinosaur has just been placed
on exhibition in the Peabody Museum
of Natural History at Yale University.
The monster is of the genus known to
paleontologists as Monoclonius, and it

INSIDE AND OUT
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lived a hundred million years ago, more
or less, in the Cretaceous age.

The skeleton around which the res-
roration has been built was collected in
the Red Deer region of Alberta, Canada,
by Barnum Brown of the American
Museum of Natural History, and was
purchased by the Peabody Museum. Al-
most all the bones were recovered.

When the skeleton was assembled at
the Peabody Museum it was placed in a
walking posture, its feet set to match
certain three-toed dinosaur tracks on
slabs of rock in the region where it was
found; these tracks may possibly have
been made by the same or a similar
species.

Leaves Framework Visible

The restoration of flesh and skin was
undertaken for one side only, leaving the
bony framework visible from the other
side. The mount thus gives a graphic
illustration of how scientists reconstruct
the probable living appearance of a long-
extinct animal.

Each muscle was modeled separately
in plasteline, thus building up the entire
contour of the head, body, limbs and
tail. Part of a Monoclonius skin has
been recovered, and is now in the Amer-
ican Museum of Natural History. Using
this as a pattern, 2 mould was prepared,
showing the studding of small bony
plates that apparently gave the creature
a partial armoring. Into this the plastic
materials for the skin were pressed.

Reptile Color

After the restored skin was mounted
on the specimen, the whole creature was
painted a sort of general “reptile color,”
following the hues of animals of that
class living today, but without imitating
any particular one of them.

Monoclonius, in spite of his.formid-
able appearance, was a vegetarian, a1_1d
probably not at all fierce. The wide frill
that projected from the edge of his skull
over the back of his neck afforded that
vital region some protection, and possi-
bly his forward-projecting horn could
be used as a defensive weapon. There
were four additional horn-like append-
ages to the bony skull-frill, whose use-
fulness, if any, has not been determined.
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The great Nassak diamon(!, from the
eye of the god Siva in an Indian temple,
is now in a cabinet so protected that a
blow to the glass case causes the gem to
sink into a drill-proof safe and at the
same time a flood of tear gas is released.

BACTERIOLOGY

Scientists Isolate Bacteria
That Cause Stone Decay

Inoculation of New Structures Expected to Produce
Castles Centuries Old in Just a Few Years

MERICAN millionaires who were

wont to import picturesquely
mouldering English castles and abbeys
and plant them on their country estates
will not need to pursue that strange
traffic any more—that is, supposing any
representatives of that curious genus sut-
vived the Great Ice Age of 1929.
Thanks to the researches of four Eng-
lish scientists, they will be able to build
their castles out of new stone, inoculate
them with the right kind of germs,
and in a short time have them in as
venerable a state of decay as though
they had been standing in an English
drizzle since the Wars of the Roses.

The current Philosophical Transac-
tions of the Royal Society of London
contain a study of the relationship of
micro-organisms to the decay of stone
by Sydney G. Paine, Frank V. Lingood,
Freda Schimmer and Thomas C.
Thrupp. It might, in fact, be termed a
study of the bacterial diseases of build-
ing stones. This team of scientists have
isolated not less than 58 strains of bac-
teria from decaying stone, have planted
cultures of some of them on new stone
fresh from the quarry, and have made
at least a good beginning of an under-
standing of the means by which bacteria
help to ruin building materials.

The stones they examined came from
some of England’s most ancient edifices;
castles whence crusaders once rode, ab-
beys antedating the Reformation, Lon-
don buildings erected by Christopher
Wren. Bacteria were found not only on
their surfaces, but buried in their hearts
as much as two feet deep. The organ-
isms appear to be related to those of the
soil, yet they constitute in a way a micro-
flora of their own.

Physiologically, two things are sig-
nificant about their biology. Many of
the strains isolated produce carbon
dioxide, and carbon dioxide is a chemi-
cal enemy of all limestones and marbles.
There were also several strains of the
bacteria that are able to oxidize sulphur,
getting at least a part of their energy-
food out of the element, indigestible to

higher organisms. That means that such
bacteria will weaken any rock in which
sulphur or sulphur compounds form
any significant part; it constitutes them
an especial enemy of any plaster or
stucco containing gypsum, which is cal-
cium sulphate.

But that is not the only, or indeed
the chief, capacity for trouble possessed
by these sulphur-eating bacteria. The
investigators found that their cells se-
creted a mucilage-like stuff, which ac-
cumulated in the pores of the rock. Now
mucilage, or any similar colloid, soaks
up water when it gets a chance and
swells most amazingly, and in swelling
exerts a force little short of explosive
in its disruptive power, even though it
makes no great bang or fuss about it.
Bacterially deposited mucilage beneath
the face of a stone could easily split off
flakes year after year, until in the course
of time you would have as dilapidated a
ruin as any nineteenth-century novelist
could wish.
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SH;;;;ch Ulcers May Result
From Lack of Vitamin A

EVIDENCE that stomach ulcers may
result from diets lacking in vitamin
A was presented to the American So-
ciety for Experimental Pathology by
Dr. Ira A. Manville of the University
of Oregon Medical School.

Dr. Manville reported that white rats
fed a diet deficient in vitamin A de-
veloped stomach ulcers and erosions.
Nearly two-thirds of all the animals
fed on diets that were deficient to vari-
ous degrees in the vitamin showed these
sores. As the vitamin deficiency became
more severe, the number of animals
affected became greater until nearly 100
per cent. were found to have ulcers.

Vitamin A, found in liver, butter,
egg yolk, cheese, cod liver oil, spinach
and the leaves of plants, is necessary
to promote normal growth. In its ab-
sence growth is stunted and a severe



