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A kind of glass that has a slightly
smaller coefficient of expansion than
pyrex glass will be used by the Corn-
ing Glass Works of Corning, N. Y., in
casting the big 80-inch diameter mirror.

The mounting of the telescope will be
of the cross-axis type, but the usual
declination axis is replaced by a large
bearing. Great adaptability is planned as
the telescope will be capable of being
used in the ordinary Newtonian form, in
the Cassegrain form and in the Coudé
form.

When operated in the Newtonian
form, the image of the star or other
heavenly object focused by the giant
mirror is caught by a small mirror or
prism and thrown to the side of the
telescope tube near its top, where it is
viewed through an eye piece. In the
Cassegrain form, a small convex mirror
placed at the focus reflects the rays back
through the tube into a small hole in
the big mirror and the observer looks
directly at the stars as with a lens or re-
fracting telescope. The Coudé arrange-
ment uses a number of mirrors that
bring the rays to a comfortable, fixed
location where delicate apparatus may
be used.

Constant Temperature

A constant temperature room will be
provided at the lower end of the polar
axis. The principal focal ratio will be
1 to 4, the focal ratio at the Cassegrain
focus will be 1 to 15, and at the Coudé
focus approximately 1 to 20.

The counter weight, which in other
telescopes is attached to the declination
axis, is moved in the McDonald tele-
scope towards the upper end of the
polar axis where it will not interfere
with the hydraulic hoists operating the
two platforms for the Cassegrain ar-
rangement.

Mechanical details of the new tele-
scope were worked out by E. P, Bur-
rell, Warner and Swasey Co. director
of engineering, while the specifications
of the telescope were prepared by Drs.
George Van Biesbroeck, Frank E. Ross,
G. W. Mofhitt and others of the Yerkes
Observatory, with the advice of many
other astronomers.

The photograph on the cover is a
model of the McDonald Observatory
80-inch telescope with its novel elevator-
like platforms. How the telescope fits in
its housing and dome is shown by the
picture on the preceding page.
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Elephants are very short-sighted.
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Consider the Size Of
The Smallest Living Things

Some, Not Seen Because Shorter Than Light Waves,
Are Measured by the Size of Holes They Pass Through

WHILE PHYSICISTS are hounding
their ultimate particles of matter
down into dimensions so small that
they hesitate any longer to call them
particles at all but prefer to think of
them as mere loci of energy, almost as
mathematical points without real magni-
tude, biologists too have been busy try-
ing to find out how small a thing can
be and still be alive.

The biologists can never beat the
physicists in a contest for champion
diminutiveness, for to be alive at all an
organism must have at least half-a-dozen
elements stirred into its makeup, and
as a rule quite a few atoms of each
element. So the smallest possible living
thing looms above the smallest possible
particle of the physicist rather like a
planet alongside a pea. Nevertheless, bi-
ologists are getting a ot of fun out
of their chase—serious fun, to be sure,
because the ultimate smallness possible
to such a thing as a disease virus, that
of smallpox, for instance, obviously has
its practical significance in terms of hu-
man life and even cash values.

The Journal of Physical Chemistry re-
cently published in tabular form the
principal measurements of extremely
small living things, or things that seem
to be alive, as determined by a good
many research workers. Most of these
ultimate minima of living substance are
either the invisible viruses of diseases
or the equally invisible bacteriophages
that are the diseases that kill bacteria
themselves.

They have been measured by various
more or less indirect means, but princi-
pally by the known sizes of the pores in
filters through which these organisms
(if they are organisms) can pass. The
smallest of the bacteriophages in the list
passed through a 20-millimicron hole,
and the smallest of the virus particles
through an opening half again as wide.
From these minutenesses the living par-
ticles range up to 200 to 250 millimi-
crons, which is the size range of certain
apparently living spheroids concerned
in pleuro-pneumonia.

Now a millimicron, the ultra-micro-
scopist’s unit of measure, is a thou-
sandth of a micron. A micron is a thou-
sandth of a millimeter, and a millimeter
is a twenty-fifth of an inch. One thou-
sandth of one thousandth of one twenty-
fifth of an inch figures out to one twen-
ty-five-millionth of an inch; so these
minutiae of life are obviously pretty
small.

They will never be seen by ordinary
visible light, because the shortest violet
wavelength to which the human retina
will respond is about 400 millimicrons
long. The biggest of them, the 250-
millimicron ones, are comfortably with-
in the ultraviolet wavelength range, and
so can be photographed with a special
quartz-lens microscope set-up, But the
littlest ones can be reached only by in-
direct means of measurement.

Yet these inaccessibly invisible living
things, some of them smaller than the
known dimensions of non-living mole-
cules, can get at us, and do get at us,
with no difficulty at all. The viruses af-
flict us with such ills as chicken-pox
and influenza, apparently; they give
our livestock foot and mouth disease;
they ruin our plant crops with leaf
mosaics. The bacteriophages fight on
our side, against all manner of microbes,
from boils to the plague. So it will pay
us to pursue our acquaintance with
them, even if we never get to look
squarely at them.

Science News Letter, August 19, 1933

Roosevelt Appoints
Science Advisory Board

RESIDENT ROOSEVELT has ral-

lied a group of eminent scientists as
a Science Advisory Board to aid the
government in coping with scientific
problems which the new era in Ameri-
can development will bring. The new
board consists of men who have not
only made reputations for themselves as
leaders in their respective fields of re-
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search but have also had long experi-
ence as executives in charge of the na-
tion’s foremost scientific organizations
and institutions.

The President’s executive order es-
tablishing the new boatd is as follows:

“The National Research Council was
created at the request of President Wil-
son in 1916 and perpetuated by Execu-
tive Order No. 2859, signed by Presi-
dent Wilson on May 11, 1918. In ot-
der to carry out to the fullest extent the
intent of the above Executive Otder
there is hereby created a Science Ad-
visory Board with authority, acting
through the machinery and under the
jurisdiction of the National Academy of
Sciences and the National Research
Council, to appoint committees to deal
with specific problems in the various
departments.

Members of Board

“The Science Advisory Board of the
National Research Council will consist
of the following members who are here-
by appointed for a period of two years:
Karl T. Compton, Chairman, President,
Massachusetts Institute of Technology,
Cambridge, Massachusetts; W. W.
Campbell, President, National Acad-
emy of Sciences, Washington, D. C.;
Isaiah Bowman, Chairman, National
Research Council, and Director, Amer-
ican Geographical Society, New York
City; Gano Dunn, President, J. G.
White Engineering Corporation, New
York City; Frank B. Jewett, Vice-Presi-
dent, American Telephone and Tele-
graph Company, and President, Bell
Telephone Laboratories, Incorporated,
New York City; Charles F. Kettering,
Vice-President, General Motors Corpo-
ration, and President, General Motors
Research Corporation, Detroit, Michi-
gan; C, K. Leith, Professor of Geology,
University of Wisconsin, Madison, Wis-
consin; John C. Merriam, President,
Carnegie Institution of Washington,
Washington, D. C.; R. A. Millikan, Di-
rector, Norman Bridge Laboratory of
Physics, and Chairman of the Executive
Council, California Institute of Tech-
nology, Pasadena, California.”
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In 50 leading American cities cancer
deaths have increased from approxi-
mately 71 to 122 per 100,000 popula-
tion in about 20 yeats.

The freighter Seirstad, which hit an
iceberg and sank May 18, landed on
two transatlantic cables, putting them
out of commission for four days.

PUBLIC HEALTH
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Decade’s White Plague War
Adds Year to Average Life

LMOST an entire year has been

added to the general average dura-
tion of life by America’s successful bat-
tle against tuberculosis within the dec-
ade from 1920 to 1930, statisticians of
the Metropolitan Life Insurance Com-
pany of New York City have found.
About another year’s gain stands to the
credit of the previous decade.

That so much has been accomplished
in increased life expectation through at-
tack on a single disease is considered to
be “very remarkable and gratifying.”

According to the mortality statistics
of the recent census year, 1930, the cur-
tailment of the average length of life
due to tuberculosis was just over one
year for white persons of either sex.
In 1920 it was a little short of two
years. Still another decade further back
in time it was about three years.

The loss of potential years of life
through a given cause depends not only
on the degree of the mortality from
that cause, but also on the age period
at which its effect is concentrated. In
this respect tuberculosis is in a partic-
ularly unfavorable position.

Deaths from tuberculosis occur very
largely among young persons or persons
at the prime of life. As the result of
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this, although the death rate from tuber-
culosis has fortunately decreased in late
years so far as to relegate this cause
to the seventh rank among the principal
causes of death, yet the number of years
of life lost, on the average, is still a
relatively important item.

Among white persons in the United
States in 1930, the average length of life
or the expectation of life at birth is
shortened by 1.1 years through all forms
of tuberculosis. Up to about the twen-
tieth year of life the curtailment of the
average remaining after-lifetime by tu-
berculosis remains nearly the same, ir-
respective of age, namely, about one
year, according to the mortality as of
1930.

After this age it falls rapidly. Among
white males, for example, the loss of
remaining after-lifetime at age 42 is
about one-half year, at age 62, only .15
of a year, or less than two months.
The situation is strikingly different in
the case of heart disease. There the loss
of years of life was nearly the same
for all ages up to 52, and only slightly
less even at age 62, because heart disease
claims most of its victims among per-
sons in or past midlife,
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Greek Kids Got Spankings;
Babies Had Rattles and Bottles

GREEK children got spanked with
the classic equivalent for a slipper,
and their infant brothers and sisters
were amused with rattles and fed from
nursing bottles. ;

These connections between child life
in ancient and modern times were dug
out of masses of Greek art material by
Prof. Anita Klein and are described and
pictured in a book recently published
by the Columbia University Press.

A number of Greek paintings show
children undergoing the painful appli-
cation of a sandal-sole, and liking the
process as little as a modern youngster
would. Even the children of the gods

were not immune: one scene shows
Cupid about to be “attended to” by his
mother, Venus, while his father, Mars,
looks on.

But when little Greek children were
good, they did not go unrewarded.
Prof. Klein’s researches have brought
to light astonishing numbers of toys
used ages ago, as well as pictures of
pets and records of childish amusements
and games. The toys included play-
carts and hoops exactly like those used
by children today, as well as terra-cotta
and bronze figures of dogs, horses, deer,
cattle, lions, tortoises, mice, and do-
mestic poultry. Older boys are shown



