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VITAL SUBSTANCES AND OPTICAL
ACTIVITY

Lire may have its mysteries, but scientific investigators
have one method of prying open, a bit, the door that
guards the secrets of the atoms which compose living tis-
sue. The wedge is the fortunate faet that those sub-
stances most essential to life—the enzymes, hormones and
vitamins—are optically active.

Thus by noting whether they rotate a beam of polarized
light clockwise or counter-clockwise, and to what degree,
new facts on the most fundamental problems of man’s
existence can be found. The outstanding experimenter
in this field is Dr. Phoebus A. Levene, of the Rockefeller
Institute for Medical Research, who recently received the
William H. Nichols gold medal of the New York section

- of the American Chemical Society for his discoveries.

The ability of many vital substances to rotate polarized
light, said Dr. Levene in his address of response in ac-
cepting the medal, arises because their molecules are
characteristically lop-sided or dissymmetrical. ¢‘To-day
organic catalysts, by virtue of their specific dissymmetry,
have become the most effective tools in researches on
struetural problems in the field of natural products—
carbohydrates, proteins, hormones. Enzymes and sub-
strates, the substances upon which enzymes act, are struc-
turally dissymmetric substances, and the action of en-
zymes upon substrates depends upon the fitting together
of the two dissymmetries, as a key fits into a lock.’’

The job of the organic chemists, Dr. Levene continued,
has been to alter chemical molecules, one step at a time,
and rearrange them to see how they fit. The job chemi-
cally resembles the efforts of a jig-saw puzzle fan, except
that the parts are so tiny that they can not be seen. As
the shapes of the molecules are altered the changes can
be studied by the shifts in their ability to rotate polarized
light.

Dr. Levene showed tables indicating that in some cases
the direction of optical rotation depends entirely upon
the arrangement in a molecule of the groups, or atoms,
around the asymmetric atom in a clockwise or counter-
clockwise order, according to size or volume. Another
new finding is that in many cases substances which rotate
polarized light to the right (substances having dextro-
rotary properties) seem to have their inner-molecular
groups arranged in clockwise order and in diminishing
volume. This rough empirical rule is obeyed when the
molecules are viewed with the heaviest groups toward the
observer and the light passing toward the observer. Dr.
Levene indicated that this discovery developed from a
mathematical formula originated by the British mathe-
matical physicist Boys. While Boys’s rule is not appli-
cable in general, it has been found valid for such organie
chemical groups as the primary and secondary carbinols
and the corresponding amines.

COSMIC RAYS
UNDERSTANDING of the cosmic ray has beeen furthered
by the discovery at Harvard University that many of the

strange new particles found in the rays last year are
destroyed in a split-second cataclysm which, without leav-
ing a shred of evidence, explodes their million-volt ener-
gies. The particles, found independently by Professor
Jabez C. Street and Dr. Edward C. Stevenson, of Harvard,
and Drs. Carl Anderson and Seth Neddermeyer, of the
California Institute of Technology, are unlike any other
fundamental bits of matter. They are the most pene-
trating projectiles known to man. Tearing earthward
from outer space at energies ranging up to hundreds of
billions of volts, they can easily blast through several
inches of dense, solid lead.

According to Professor Street and Dr. Stevenson, how-
ever, many of these particles dribble off energy as they
collide with atoms in the atmosphere, apparently reaching
a critical stage at which one single collision will stop them
in their tracks and completely dissipate their great store
of remaining energy. Just when this stage is reached,
why one smash-up should wreck these pile-driver pro-
jectiles, they are not prepared to say, nor are they certain
exactly how these catastrophes occur. The cataclysms
follow no known physical laws and are entirely unpre-
dictable. To answer these and other puzzling questions
a new type of cosmic ray ¢‘telescope’’ and atomic ¢¢speed
trap’’ has been designed which will soon be put into
operation for better observation of the cataclysm. An
automatic recording device is already photographing the
paths of some fifty cosmie-ray particles daily for them.

Preliminary experiments indicate that the new-found
particle has an electric charge about equal to that of the
ordinary atomic building blocks, the proton and the
electron. Its mass, however, is about 130 times as great

~as that of the electron and just about one fourteenth that

of the proton. Its tremendous penetrating power, of
course, also marks it off from other particles of matter.
Indeed it was this stupendous foree which led to its orig-
inal discovery. As Professor Street and Dr. Stevenson
visualize the cosmic ray bombardment, one of the small
particles might start from outer space with an energy of
billions of electron-volts. Small amounts of this energy
are probably lost through collisions with air molecules or
even solid material as the particle shoots toward earth.
A head-on smash-up with a lead plate might cost it a few
million volts of energy per centimeter, a noticeable but
by no means large loss.

Down to a certain critical energy value—possibly at
several hundred million volts—the particle’s energy loss
apparently proceeds with fair regularity. At some as
yet not accurately determined critical energy range, how-
ever, the chances are that one single collision may stop
the particle altogether, exploding all its remaining energy
in one lightning holocaust. This range probably extends
from zero up to about four hundred million electron volts.
Thus a particle which has easily smashed through several
inches of lead plate may, in this critical energy range,
suceumb to a sheet of lead only a third of an inch thick
or even less. 'This has been the most puzzling aspect of
the discovery, for this energy loss is entirely out of pro-
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portion to other earlier energy losses by the particle. In
attempting to unravel the mystery, the two investigators
have been looking for possible products of the catastrophe
but thus far have been unable to find any.

HERMES

THE best estimates now indicate that Hermes, or the
Reinmuth Object as it was tentatively known after its
discoverer, Dr. Karl Reinmuth, of the Konigstuhl Observa-
tory, came 16,000 miles closer to the earth than first eom-
putations indicated. This is based on a 4 per cent. revi-
sion of an approximate approach within 400,000 miles.
The recomputation of Hermes’s orbit, announced by Pro-
fessor Harlow Shapley, director of Harvard College Ob-
servatory, is based on work done by D. M. Beard, a senior
student of the University of California at Berkeley.

‘When discovered last October, Hermes, having a size
estimated at about one mile in diameter, broke all records
for close approach to the earth by an object greater than
the mere specks which are recognized as meteorites, or
shooting stars. It came within less than 400,000 miles
of the earth and for a brief time was closer than any other
astronomical object except the moon.

To astronomers the new calculations are interesting,
not because they lessen the distance between nearest
approach of Hermes and the earth, but rather because
the calculation of the orbit of this asteroid has been one
of considerable difficulty.

In the February issue of the Journal of the British
Astronomical Association, Dr. A. C. D. Crommelin, fellow
of the Royal Astronomieal Society, comments on this
point, saying: ¢‘The orbit of this little body offered great
difficulty to computers, who found the distance from the
earth was not indicated very definitely from the observa-
tions at first available; at length two positions from a
plate taken by C. Jackson at the Union Observatory,
Johannesburg, gave the means of getting the asteroid’s
parallax by a combination with the European positions.’’
Dr. Crommelin estimates that the closest possible distance,
for the most favorable positions of the orbits of the
earth and Hermes, is about 220,000 miles. This assumes
that the present orbit of Hermes will remain unchanged;
a condition—it should be added—which few seriously be-
lieve will persist because of the perturbations produced
by the earth and the sun at each near approach of the
asteroid. Based on calculations of the orbit the mext
appearance of Hermes within the range of telescopic visi-
bility will be in 1940, but the approach then is not ex-
pected to be as close as the last one of October, 1937.

In the last six years several asteroids which approach
very closely to the earth have been located. Eros, one
-about twenty miles in diameter, which was found in 1898,
long had the record as the closest, as it came within
14,000,000 miles. But in March, 1932, Dr. E. Delporte,
of the Belgian National Observatory, found one that
comes within 10,000,000 miles. This he named Amor.
‘The following month Dr. Reinmuth found one, which he
later named Apollo, and which can come within three mil-
lion miles. Then Delporte seored again, for on February
5, 1936, he found one that came within 1,376,000 miles.
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This was named Adonis. Astronomers do not believe that
these objects are really getting closer to earth than they
have been before. It is merely that a much closer watch,
‘with more efficient telescopes, is being kept. Some years
ago, all of them would probably have escaped scrutiny.

A NEW BLIND LANDING SYSTEM

A NEW blind landing system which gives the airplane
pilot a ‘‘picture’’ of the unseen airport runway he is
approaching was deseribed by Irving R. Metcalf, veteran
pilot and radio engineer of the Bureau of Air Commerce
before the meeting of the Society of Automotive Engi-
neers held recently in Washington.

Still under development, the device combines ultra-short
radio waves, the plane’s ‘‘artificial’’ horizon and a
cathode ray tube to bring before the pilot’s eyes the
equivalent of the fog-bound airport landing lights.
Highly valuable too is the fact that the new system ecom-
bines into one instrument the duties now performed by
nine separate devices. This simplification is a major
advance in flying technique.

Three electron ‘‘guns’’ inside the cathode ray tube
shoot electrons against the tube’s fluorescent sereen and
produce three brilliant spots. When these spots are lined
up horizontally the pilot knows that he is going down
the correct glide path to his landing. The radio signals
and the artificial horizon aim the ‘‘guns’’ so that the
spots give the relative position of the plane at any instant
and the pilot swings his plane until the dots line up
properly. The three dots reproduce the behavior of three
reference landing lights on the landing field in a system
suggested by Mr. Metcalf a few years ago and installed
at eighteen airports.

In the light system, which is now reproduced in the
plane by radio means, a light sunk in the center of the
runway, and a light on each side of the runway are used
to tell the pilot whether -he is making a proper approach.
Squinting at the lights through ecross-hairs, the pilot
knows he is on course if the three lights appear in a
horizontal straight line and the center light is at the
intersection of the hairs. If the center light is to ome
side, the pilot knows his plane is off course on the same
side. If the center-light is above the other two, the plane
is above its proper approach path; if below, the plane
is below the proper approach path. In the radio system
four antennae, fed by one radio transmitter, send out
signals, one of which moves the dots in the eathode ray
tube up, one down, one to the left and one to the right.
‘When the pilot is on course the signals neutralize each
other and the dots are in their proper position. If he is
off course, the dots move in the direction in which the
plane has veered.

Under the new system the plane approaches the field
in a straight line, ready to land at any moment, instead
of approaching in a steep glide and then leveling off near
the ground. The advantages eited for the straight glide
approach are this readiness to land, should the pilot be
nearer the ground than he imagines, and the slower
approach speed.—LEONARD H. ENGEL.
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ITEMS

Dr. R. W. BROWN, paleontologist of the U. 8. Geological
Survey, in a report given before the Geological Society
of Washington stated that the Hell Creek beds of Mon-
tana and North Dakota, long a puzzle to paleontologists
because they seemingly contained dinosaur bones and
plant remains which belong to an age when dinosaurs
were extinet, should be classified as two separate forma-
tions. Now, with the fossil-containing beds reclassified,
Dr. Brown puts the Hell Creek formation in the Creta-
ceous age, along with the other dinosaur-containing beds
of North America, and the overlaying beds, formerly such
a puzzle, in a new age, the Paleocene, a period of transi-
tion from the age of reptiles to the age of mammals.

NATURAL color slow motion pictures of the eleetric are,
which appears to the naked eye as sputtering brilliant
sparks, reveal one of the least understood of natural phe-
nomena to consist of brilliantly colored flames, slowly
pushing out tiny flashing globules of molten metal. Taken
by Dr. C. G. Suits, of the General Electric Company, the
film shows differently colored flames for different gases.
The flames wander gracefully around the edges of the elec-
trodes for an interval before becoming more or less stable
at the electrode tips. One thousand frames per second,
with exposures of 1/10,000 of a second for each frame,
were taken by Dr. Suits to show what goes on in the are.

A NEWw device for measuring the thickness of coatings,
like tin-plate, on iron or steel surfaces, has been developed
at the National Bureau of Standards. The merit of the
method is that the surface or sample is unharmed by the
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magnetic apparatus. Developed by Abner Brenner, of the
electrochemistry section, the method depends on the
decrease in attraction of a permanent magnet by steel
when the two are separated by a non-magnetic coating.
Coatings only fifteen thousandths of an inch thick can
be measured by the method. Accuracy within an error of
ten per cent. is claimed. In 1936 a patent was granted to
three Pittsburgh inventors for a somewhat similar device
which utilized a small electromagnet, contained in a
pencil like device, as the source of the magnetism. Mr.
Brenner’s newer apparatus uses a permanent magnet.
In the patented article the ¢‘pencil’’ was moved over the
coated surface and changes in electric current, induced
by the changing degree of magnetic attraction, were
calibrated with coating thickness.

RADIOACTIVE minerals in a rare ore sample from Jim-
town, Colo., were recently determined without destroying
the mineral by Dr. E. N. Goddard, U. S. Geological Sur-
vey mineral expert, by a new use of the test by which
radioactivity was discovered. Placing a polished face
of the ore sample on a sheet of film, and leaving it un-
touched for some time, Dr. Goddard was able to deter-
mine, after the film was developed, the presence of pitch-
blende, a strongly radioactive ore of uranium, by its
intense black markings on the film, and cerite, a weakly
radioactive ore of cerium, from its gray markings. Sub-
stances that were not radioactive left no marks on the
film. Later analyses of this ore sample showed that it was
about 940,000,000 years old, placing it among the oldest
rocks known, formed during the long eras before life

LaMOTTE STANDARDIZED
INDICATOR SOLUTIONS

LaMotte Indicator Solutions are standard through-
out the world for pH control work. Manufactured
from purest chemicals, exclusively in the LaMotte
Laboratories; standardized and sold in Pyrex Bot-
tles, they are guaranteed to give results of unvary-
ing accuracy at all times. LaMotte Standardized
Indicator Solutions are available for the range 0.2
PH to 13.6 pH. Prices sent on request.

LaMotte Chemical Products Co.
418 Light Street Baltimore, Md.

4 TYPES OF
MEYLAN STOP
WATCHES
A watch for every purpose

Ask for FREE folder No. 3 fully illus-
trating and describing some 40 types
of stopwatches. No salesmen will call.

watches. Send to us for estimates; no
SERVICE charge, no obligation.

A. R. & J. E. MEYLAN
“Specialists in timing instruments”

266 West 40th St., New York City, N. Y.

REPAIR { for all kinds of plain and complicated stop-

appeared on earth.
Reliable . . . . Sensitive

<\>> THERMOREGULATORS

Mercury and Bimetal Types

For Liquid or Air Immersion
® High Sensitivity . . . capable of holding tempera-
tures constant to +0.02° C. or better.

® Adjusted Easily and Quickly . .. adjustments range
from - 20° C. to +250° C.

® Temperature Setting Re-
tained Indefinitely

® Protected Adequately
Against Breakage

® Mounted and Connected
! Easily and Speedily

® Available with or with-
out Bakelite Mounting

Q Plates

Ly Left—Aminco Metastatic
@' Thermoregulator with
o Bakelite Cap Covering

Upper Bulb, and with Metal
@] Protecting Case.

‘ Right—Same, with Bakelite
LJ Mounting Plate.

AMERICAN INSTRUMENT CO., Inc.

8010-8020 Georgia Ave

Silver Spring, Md




